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Each
the

cell

contains a single nucleus which occupies approximately the centre of

In the larger species

cell.

number

657

it

is

many

of branching threads,

suspended in the middle of the vacuole by a
of

which run

into the peripheral protoplasm

This can be particularly well seen in the large

opposite a pyrenoid.

S. crassa.

It

suggests that the nucleus plays some active part in the function of starch formation.

when

In the smaller species

the breadth of the cell

is

perhaps not more than double

the diameter of the nucleus, the latter often lies in the concavity
with, a chromatophore.

All the cells of a Sjnrogyra-thread are capable of division.

has divided, a rim of cellulose
is

of,

and

in contact

In this case the protoplasmic threads are not so obvious.

is

After the nucleus

secreted in the equatorial plane of the

gradually added to from within,

rating the two daughter-cells.

till

a complete disc of cellulose

is

This

cell.

formed, sepa-

Curious folds

are always formed on the transverse walls of

some

Each

species.

forms a circular rim

fold

near the periphery of the transverse wall and
projecting into the cell cavity.

These folds are

sometimes completely evaginated, the transverse
wall thus having

surface considerably in-

its

creased and becoming strongly concave towards

This happens especially

the cell-cavity.

two

separating from one another,

cells are

when a gamete
ing

when

is

or,

formed from a neighbour-

cell.

Multiplication

is

often effected

by the break-

ing up of a filament into segments consisting
of a

few

cells

373.— Spirogyra.

Fig.
1

each which go on dividing and

Two

filaments
2

commencing

to conjugate.

Formation of zygotes.

form a new thread.
Conjugation takes place in two ways; a zygote being produced either from

gametes formed in two neighbouring
belonging to distinct

filaments.

cells of

the same filament, or in

In the former case a small swelling

two
is

cells

formed

opposite a septum, a small area of the septum breaks down, and the contents of one
cell,

rounding

itself off

from the walls, passes through the aperture thus formed and
cell, also rounded off, to form a zygote, which

fuses with the contents of the other

immediately puts on a membrane, and enters upon a resting stage.
In the second or "ladder-type" of conjugation
filaments

come

thread round

to

off,

side

lie

by

side,

(fig.

373,

and the contents of some or

and Plate
all of

I.,

1),

two

the cells of one

each cell-wall growing out into a short tube towards a

cell

of the

the other thread then either swells up towards this tube
and the walls coming into contact are absorbed, an open
The concanal (conjugation-canal) thus being formed between the two cells.
tents of the first cell then passes through the canal into the cavity of the second,
the contents of which has also rounded off, and fusion occurs between the two

other thread.

Each

cell of

or puts out a similar tube,

gametes.
Vol. IL

The whole

of the cells of

two filaments

freiiueutly conjugate about the
92
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same

and the

time,

series of conjugation-canals thus

consider as physiologically female,

its

with those of the other (male), which

The

the canals.

formed give the appearance of

All the zygotes are formed in one filament, which

the rungs of a ladder.

we may

gametes being relatively passive compared

and actively pass through
two threads shows that an influence is
the former determining the outgrowth and

initiate the process,

relative behaviour of the

exerted by the male on the female

cell,

direction of the tube belonging to the latter, as well as the rounding off of the

female gamete.

If the female tube is not

bends round to meet the

latter,

and

if

put out opposite the male, the former

the male

cell dies in

the middle of the process,

the female tube goes on growing indefinitely, and the female gamete does not round

The influence exerted is in all probabihty a chemical influence, a phenoofl".
menon which seems to occur in connection with the process of the conjugation of
gametes throughout the vegetable kingdom (c/. the remarks on pp. 68 and 413).
The chromatophore of the germinating zygote is formed from that of the female
itself

gamete

band belonging to the male gamete gradually disintegrating in
an interesting example of the reduction of the specially vegeta-

alone, the

This

the zygote.

is

male

tive portion of the

cell.

Zygnemacece.^The cell of Zygnema differs from that of Spirogyra (Plate I., m)
in its remarkable and beautiful star-shaped chromatophores.
There are two of
Each
these in each cell, occupying positions equidistant from the centre of the cell.
possesses a rounded central portion, containing a single pyrenoid, from which thicker
or thinner processes radiate in all directions.

The nucleus forms a bridge between

the two chromatophores.

Conjugation takes place

much

in the conjugation-canal or in

MougeotiacecB.

jugating

cell

one of the conjugating

— This family

plate-like chromatophores,

as in Spirogyra, the zygote being formed either

is

and by the

cells.

by the possession

characterized

of single axile

fact that part of the protoplasm of a con-

does not enter into the formation of the zygote.

The chromatophore, which

possesses a single

position according to the strength of the light to

row

which

of

pyrenoids, can alter

it is

its

In moderate

exposed.

light the plane of its surface is at right angles to the line of the incident rays, in

stronger light

upon

it

centre of the

places itself in the

same plane as these rays, so that they only fall
it contracts to form an irregular body in the

In very strong light

its edge.

cell.

In conjugation the

cells of

two threads

either put out tubes,

zygotes in the conjugation-canals {Mesocarpus-type), or the two

and form spherical
cells bend towards

one another, and form a four-sided zygote, one side of which occupies the centre of
each

cell.

The wall

of the zygote thus cuts off the

so that the zygote appears as

spermuvi-type).

parts.

A

is

of the

its

two

cell cavities,

cells {Staitro-

off.

so-called aplanospores in the following

former length,

swelling

two ends

were surrounded by four empty

These, however, soon break

Gonatonema forms
to double its

if it

way.

A

cell

increases

contents (chromatophore, &c.) dividing into two

formed in the middle of the

cell,

into

which the two chromato-
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phores and the bulk of the protoplasm move from each end.

round the contents of

A

wall

is

now formed

Although the behaviour of the nucleus has

this swelling.

not been followed, this certainly suggests a reduced process of conjugation, each
half of the cell representing a gamete.

Mougeotiopsis

is

a genus whose chromatophore possesses no pyrenoids.

Alliance

Family

X.

— Charales.

Characece, the Stoneworts.

:

Are green submerged plants with segmented axes bearing whorls of

leaf-like

appendages at the nodes, upon which the antheridia and oogonia are borne. The
antheridia are spherical and contain a large number of filaments, each cell of which
produces a spermatozoid with two long cilia. The oogonium consists of an egg-cell
inclosed in five spirally-twisted, tubular cells; on germination the egg-cell gives
rise to

a simple segmented filament (the pro-embryo) from which the adult form

arises as a lateral bud.

There are no swarm-spores.

bulbils, detached branches,

Vegetative propagation

is

by

This alliance, though placed here in sequence with

frc.

is probably remote from them in actual affinity.
and anomalous group, and various views are enter-

the other alliances of Green Algse,

The Charales form an

isolated

tained as to their true position.

Members

of this group occur very

brackish water.

occur in the

commonly

and

in ditches, ponds, &c.,

in

In the Norfolk Broads very extensive growths of these plants

muddy bottom

of the Broads, the living plants resting

posing remnants of former generations;

in

this

way

the bottom

on the decomlevel

is

being

gradually raised.

Chara fragilis
is

cosmopolitan in

(see

fig.

374)

is

perhaps the commonest species of the group, and

its distribution.

The plant

is

some 12 inches high, and consists
The axis consists
with which alternate the short

of axis with whorled leaf-like appendages inserted at the nodes.

of a

nodal

number
cells.

of long cells (the intemodal cells)

The former remain undivided, whilst the

latter originate the

append-

ages and also a number of tubes, which, growing both upwards and downwards,

everywhere cover in the intemodal

cells,

forming a sort of cortex.

The

"

leaves

"

have a structure essentially similar to that of the stem; they are, however, of limited
374'). They bear at their nodes tiny leaflets and the reproductive organs.

growth (tig.

The oogonia and antheridia occur together in this species (figs. 374 ^ and 374'),
The antheridia are spherical orange-coloured bodies,
the latter below the former.
consisting of eight shields or plates whose edges dovetail into one another; each
bears a process (the manubrium) on its inner surface, and each of these manubria
bears a tuft of filaments (fig. 374 ^), in every cell of which a coiled spermatozoid is
produced bearing 2 long cilia at the tip (figs. 374® and 374 '). The shields now disThe oogonia (or amphigonia) remotely
articulate and the spermatozoids escape.
Each contains a big oval egg(cf. fig. 346 ^ p. 472).
a sheath of 5 tubes spirally wound around it. The tips of these tubes

re-semble the archegonia of Ferns
cell inclosed in
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form a crown surmounting the oogonium

At

(fig. 374**).

fertilization the

zoids penetrate between the cells of the crown, so reaching the egg-cell.

oogonium
it

is

soon detached and remains dormant through the winter.

spermato-

The whole
In the spring

germinates, pushing out a tube which becomes transversely segmented.

From

the pro-embryo.

it,

This

as a lateral bud, the adult sexual plant arises.

is

This

process resembles that of the Mosses, in which the leafy Moss-plant arises from

Fig. 374.
•

A

— Structure

and reproduction of Charafragilis.

A

piece of the axis with appendages, upon which are inserted the sexual organs. ' A single
^ A plate of an
appendage, showing the flask-shaped archegonia and spherical antheridia. * A single antheridium.
8 Several cells from one of the
antheridium with manubrium and whip-lilte filaments of cells containing spermatozoids.
whip-like filaments the cells in the middle contain each a spermatozoid the spermatozoid is escaping from the uppermost cell; the lowest cell is already vacated. ' A single spermatozoid. 8 Archegonium inclosing the egg-celL i nat. si2e:

portion of the plant.

'

;

;

«XlO; »xl5; «x35; «xlOO; «x300; 'x600; »xSO.

the protonema as a lateral bud.

pushed too

far,

as in

Ohara, of which
stiff hairs,

Chara there

But the comparison with Mosses must not be
no sporogonium. There are some 67 species of

is

G. fcetida is also

very common.

Many

of

them are covered with

brittle owing to the incrustation of
The phenomenon of parthenogenesis in Chara

and they are for the most part

carbonate of lime

(c/. vol.

i.

p. 260).

crinita has already been described in detail (pp. 463, 464).

In Chara stelligera

{

= Tolypellopsis

ulvoides) the nodes of the stem become

THALLOPHYTA.
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They serve

as

It is especially distinguished

by

swelled out with starch, and assume a stellate form (starch-stars).

organs of vegetative propagation.

The other

large genus of Characeas is Nitella.

fact of its stems

tlie

Ohara and 77

and leaves being destitute of

There

cortex.

67 species of

ai-e

of Nitella.

Characeous fruits (Gyrogonites) are met with in large numbers in the lower
chalk and in tertiary formations.

Only rarely are fragments

of

tlie

stems,

&.C.,

recognized.

Alliance XI.

— Phaeophycese.
Laminar iacece,

Families: Ectocarpacece, Sphacilariacece, Gutleriacece,

Includes the whole series of the

Brown Sea-weeds,

Fucacece.

by
brown

essentially characterized

the fact that their chlorophyll-corpuscles include, in addition to chlorophyll, a

pigment, Phycophaein, which masks the green colour of the chlorophyll.
included under this alliance are
cells to large

all multicellular,

The forms

and range from simple threads of

complex forms showing a differentiation into a root-like attachment-

organ, stipe, and expanded leaf-like frond.

In several of these larger forms the

Within

internal structure almost rivals that of Flowering Plants in complexity.

the limits of the group

we

equivalent motile gametes
Fertilization

raatozoids.

few

find sexual reproduction, in
(c/. p.

some cases by the fusion

of

50), in others of well-marked egg-cells or sper-

and the complete

life-history has

been studied in relatively

cases.

—These are mostly filamentous and often branched. Attached to
From the former motile zoospores
These
similar bodies — the gametes — are
From the

Ectocarpacece.

the branches are the sporangia and gametangia.
are liberated.
possess

two

liberated.

latter

cilia,

attached laterally to the gametes.

The process

of fertilization

Certain of the gametes come to rest
and these are approached by a number of other gametes, which swarm around
them. Ultimately one of the swarming gametes fuses with the resting gamete and

has been followed in Ectocarpus siliculosus.
first,

fertilizes

it.

This process has been thought to indicate the existence of a certain

sexual differentiation

amongst the gametes, the gamete which comes to

However, there

being the egg-cell.

is

no

rest first

demonstrable structural difference

between

them.
SpkacelariacecB.

—The

filaments consist of

many

layers of

cells.

Reproductive

organs agreeing in the main with the last-named family.
Gutleriacece.
in tufts,

—Mostly branched, ribbon-like forms.

and the gametes

Laminariacece.

forms are

known

differ in size,

—Perhaps

The gametangia

but both possess two

the most interesting family of the alliance.

They

them attaining gigantic dimensions.

Laminana

grows in quantities near low-water mark on our coasts (where
"

Many

to liberate motile reproductive cells from various portions of their

surface, but the fate of these bodies has not been ascertained.

forms, some of

are arranged

cilia.

Laminaria-zone "), has a tuft of powerful roots holding

it

it

are large marine
clir/itata,

which

forms a regular

to the rocks, a long
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stipe,

and a

flat,

expanded

The

metres in length.
drical stalk has a

leaf,

deeply lobcd like a hand.

leaf is of a leathery consistency,

It is often

met with two

and the flattened or

curious tubes (the

"

trumpet hyphaj

which swell out at

")

intervals, the swelling

being traversed in a transverse direction by a delicate sieve-plate.
possesses a peripheral cambium-like zone, which adds each year a
to the cortex.

The

stems, which are sometimes found

Kit,'.

1

Agarum Gmelini

(after Riocreux).

thumb, show in section a
dicotyledonous stem.

our shores.
at the base.

cylin-

wide parenchymatous cortex and central "medulla", in which run

A

2

much

The stem

new zone

of tissue

thicker than one's

37Ö.— Laminariaceie, with perforated fronds.
Thallasiophyllum dathrum (after Postels and Ruprecht),

series of rings,

reminding one of the annual rings of a

long ribbon-like form, L. saccharina,

In other forms the frond

is

Both much reduced.

is

also

common on

branched and often curiously appendaged

In the two genera represented in the accompanying illustration

(figs.

and 375 ^) Agarum (from the North Atlantic) has a simple, Thallasiopliyllwm
(North Pacific) a compound frond. In both the fronds are perforated or fenestrated.
375

^

Lessonia (Southern Pacific) attains to tree-like dimensions and
it

is

much branched;

But the two most impressive genera are
The former, which occurs throughout the southern

has a stem as thick as a man's thigh.

Macrocystis and Nereocyatis.

oceans and on the western coast of N. America, consists of a long stalk, sometimes
attaining a length of 300 metres, but in thickness not exceeding a penholder.

To
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this stalk are attached a series of long ribbon-like leaves, each of which, just at its

point of insertion upon the stem, swells into an air-bladder about the size of a
Thus the stem, which is attached below, is buoyed up, and the long
pigeon's egg.
leaves depend into the water.

naria; but

In structure the stem

is

not unlike that of a Lam.i-

possesses in addition to the medulla, with

it

containing

large

sieve-tubes,

which

its

trumpet hypha2, a zone

resemble those conin the soft

tained

bast of a Flower-

ing Plant
fig.

10 \

fig.

(cf. vol.

p. 45,

i.

and

125", p. 469).
occur-

Nereocystis,

on

ring

the

W.

coast of N.America,
consists of

a long

stalk (attaining to

a length of nearly

100

metres),

tached at

its

at-

lower

extremity and ex

panding above into
a

huge

shaped

retort-

air-sac, from

the surface of which

a number of fronds
(6-10

metres

length)

arise.

in

Like

Macrocystis,

its

stem contains well-

marked sieve-tubes.
It is used by the

rig.
1

Aleutians as
ing-line.

Of

fish-

La-

Sie.—Fucu»

vesiculosus.

' A single oogonium from the conceptacle
containing 8 egg-cells ; the inner
Burroundeil by sterile hairs. ' A detached oogonium
»x60; «,»,<xl60.
«Liberation of the egg-cells.
lamella of the wall is much swollen.

Vertical section throtiEh a female conceptacle.

(After Thuret)

mi nariaceae about
Laminaria).
90 species have been distinguished (including 30 species of

They are
Fucacece.— Includes a number of the larger common sea-weeds.
well-marked shoot
characterized—like the last family—by a segmentation into a
and often
branched,
and
flattened
usually
and organ of attachment. The former is
non-ciliated
and
Reproduction is by means of spermatozoids
air-bladders.
bears

definite portions of
arise in flask-shaped hollows (cbnceptacles) on
detachment of fragments.
the shoot or frond. Asexual reproduction by

egg-cells,

which

)
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The Wrack-genus Fucus forms an exceedingly conspicuous feature of our seaflora.
The shoot is flattened and ribbon-like, branching in one plane and
attached to stones, &c., by a sucker-like disc. In many species there is a midrib, as
also air-bladders.
The tips of many of the branches are studded with little rugosishore

— really

ties

,

indicating

presence

the

shaped

pear-

of

hollov/s, the con-

ceptacles.

From

the lin-

ing of these conceptacles
project the oogonia and

branched filaments bearing antheridia respectively.

As a rule the male and

female organs occur on
distinct plants,

some
idia

side

though

in

species the anther-

and oogonia occur

by

same

side in the

The

conceptacle.

struc-

ture of the sexual cells

and the act

of fertiliza-

tion (which occurs outside

mouth

the

conceptacle)

fully described

the

of

have

been

on pp.

51,

52; they are represented
in

376

figs.

and

377.

Sixteen species of Fv,cus
are

distinguished,

and

they occur for the most
part in the seas of the

northern
Fig.
1

S77.— Fucus

vesiculosxts.

male couceptacle.

Vertical section tlirough a

a

portion of one of the shrubby,
Sperraatozoids escaping from the anther,
2

branched hairs bearing antheridia. 8
* Spherical
idia.
egg-cell with spermatozoids attached.
», <

X

350.

Fucus
ix50; 2x160;

monest.

genera

tached by

its

Several
are

is

altogether peculiar, and consists

of

other

represented

Ascophyllum, Cystoseira, Halidrys, and Himanthalia.

in Britain, Pelvetia,

and

F. serratus are the com-

(After Thuret.

last-named genus

hemisphere.

vesiculosus

The

a top-shaped body at-

pointed end, whilst from the upper surface of the "top" arise

several ribbon -like outgrowths which branch repeatedly and attain to a length

upon these ribbons that the conceptacles are borne. Of
Durvillcea from the southern seas resembles
Laminaria in habit; from the summit of its thick stipe arise a

of several metres.

exotic forms a

a thick, fleshy

few

It is

may

be mentioned.

—
THALLOPHYTA.

number

of irregular

filaments.

high differentiation.

little

which are produced into branching, whip-like

fleshy lobes,

a curious honey-combed structure.

Its tissues possess

in Chili, &c., D. utilis is used as
its

665

an

Sargassum

article of food.

is

It is stated that

distinguished

It has cylindrical stalks bearing leaf-like appendages,

stalked spherical air-bladders, and receptacles for the sexual organs.

by

and

Some

150 species of this very varied genus are known, scattered over the warmer zones
of the world.

Particular interest attaches to the Gulf -weed (Sargassum bacciferum,

378) which forms the chief component of the floating masses of Sargassum in

fig.

certain

regions

of

the

Atlantic.

The Sargasso Sea has received its
name from the enormous amounts
of this floating weed which are met
with there.

It occupies

an area in

the Atlantic perhaps equal to that

There

of the continent of Europe.

two

are

main

accumulations, the

larger south-west of the Azores, the

smaller situated between the Ber-

mudas and Bahamas, whilst connecting them is a narrow belt. The exact
nature of these accumulations

not

is

According to one view

ascertained.

the Gulf -weed actually lives a pelagic
life,

growing and multiplying

huge

eddy in

thoroughly adapted
environment;

whilst,

to

ia

special

its

on

in this

and

mid-ocean,

the

con-

tending hypothesis, the vegetation of
the Sargasso Sea
eral,

is

Fig.

purely ephem-

does not reproduce, and

is

373.— A branch of the Gulf-weed, Sargassum iaecifenim,
with leaves and air-sacs.

con-

which bring with them countless fragments
by tempests from the shores of Florida and the Bahamas. It is further
alleged that the floating Gulf-weed is met with only in a condition more or less
unhealthy (moribund) and in various states of decomposition.
stantly renewed

by ocean

currents,

forcibly torn

The weak point in the latter hypothesis is the lack of convincing evidence to
show that S. hacciferuw, grows attached in the region of the West Indies, &c., in
Of another species, S. vulgare,
quantity sufficient to supply the Sargasso Sea.
there

is

plenty, but this

is

not the prominent constituent of the Sargasso Sea

indeed a trained algologist, in passing recently through this sea, examined samples

amounting
evidently,

to

more than a

is still

Over 300

ton,

but

it

was only

S.

bacciferum he found

Here,

matter for the leisured naturalist.

species of Fucacese (including 150 Sargassums) have been distinguished.
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Alliance XII.

— Dictyotales.

Family: DictyotaceoB.

A

small group of

Brown Sea-weeds

spermatozoids are destitute of

and

shaped
cells

("

vesicles, inserted in tufts

by the fact that both egg-cells
The sexual cells are contained in club-

distinguished

cilia.

on the surface of the

Dictyota dichotoma and the beautiful iridescent fan-like

Alliance XIII.

—

Asexual reproductive

plants.

tetraspores " ) are formed in sporangia in fours.

They include the common
Padina pavonia.

Red Sea-weeds.

Florideae,

Aquatic, for the most part marine, plants, which contain in addition to chlorophyll

a red or purple pigment, phyco-erythrin; the pigment, as in the brown sea- weeds,
Reproduction is by means of asexual spores
is confined to definite corpuscles.

and sexually by non-ciliated spermatia and procarps.
With the exception of Batrachospermum, Lemanea, and one or two other
genera, the Florideae are marine organisms and inhabit on the whole a deeper zone
(tetraspores),

Several views prevail as to the significance of the red

than any other sea-weeds.

As has been already indicated

pigment.

(vol.

i.

p.

390) the rays of light, useful in

ordinary chlorophyll-assimilation, are soon absorbed, as white light traverses conSuch light as penetrates some distance from the surface
siderable strata of water.
is

preponderatingly blue, and, as

of vegetable protoplasm.

It

now known, such

is

may well

rays are actua,lly destructive

be then that the red pigment serves to screen

the protoplasm from the action of these rays, permitting the chlorophyll to
use of such of the red rays as

pigment

is

filter to it;

or

—what

is

make

—the

red

itself an assimilating pigment, either directly absorbing the blue rays

and allowing the protoplasm of the chlorophyll-corpuscles
building up complex food-materials, or
altering their wave-length they are

The

more probable

Florideae exhibit

to use their energy for

indirectly (as indicated at vol.

made

i.

p.

390) by

serviceable to the chlorophyll-corpuscles.

an enormous variety

of form,

and almost

all of

them are

There are the delicate cell-filaments of the Callithamnions, the corticated
Folysiphonias and Oeramiums so common on our coasts, the fleshy cylindrical
attached.

and lobed Chondrus and Qigartina, the leathery
of the most beautiful of British genera is
In
Delesseria, with its creeping stalk and crimson leaves with midribs and veins.
some species the leaves are entire, in others their margins are sinuous and lobed.
Gracilar'ms and Polyides, the

Iridcea,

and a host of

flat

others.

One

red sea- weeds perhaps the Australian Clavdea holds the palm for beauty with

Of

all

its

large latticed, rose -pink fronds.

thamnion,

&c., are encrusted

Certain groups, Corallina, Melohesia, Liiho-

with large amounts of carbonate of lime, and build
In all there are some 280 genera and 1800

regular banks and reefs under the sea.
species of Florideae.

Reproduction by means of asexual spores

is

a

common phenomenon

in the group.

These spores, though not invariably, are most frequently formed in clusters of

four,

THALLOPHYTA.

and

are termed tetraspores.
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In the simpler forms they arise in

sporangia, in other cases they are on specialized branches or

little

embedded

pi'ojecting

in the sub-

stance of the frond.

The sexual organs, however, are very remarkable, and differ from those of other
Thallophytes. The male cells arise from clusters of cells (antheridia) at the tips of
branches or in groups upon the surface of the frond. Each antheridium liberates
a single, non-ciliated male cell termed a spemiatium. The female organs or procarps consist of a filamentous receptive organ, the trichogyne, and a basal part,
the carpogonium

auxiliary

(cf. figs.

204 " and

20-1

*,

p. 53).

The

to be described directl3^

cells,

Besides the carpogonium there are
process of fertilization has been

followed in detail in Xemalion since the earlier portions of this volume passed

through the

and we now know that the suggestion of an osmotic fertilization
The spermatium becomes attached to the
{cf. p. 60) is erroneous.

press,

in the Floridete

trichogyne, and at this point the wall of the trichogyne
of the spermatium enters the trichogyne and travels

the base, where

it

fuses with the carpogonial nucleus.

giving rise to a mass of spores (the carpospores).
simple.

As

the latter a

not give

before there

number

rise at

may

cells.

absorbed.

it

to the

The nucleus

carpogonium at

The carpogonium now

divides,

In other cases the process

a trichogyne and carpogonial

of auxiliary

cell,

The carpogonium when

is less

but associated with
it is fertilized

does

once to a mass of spores, but enters into a process of conjugation

with these auxiliary

cells,

be an immediate

special tubes.

is

is

down

and from them the carpospores arise. This conjugation
may be brought about by the instrumentality of

fusion, or

Thus we may suppose the

In some cases (as in Dudresnaya) this

fertilizing influence to

may

be transmitted.

take place over considerable distances,

In the simpler forms the procarps are modified branches
projecting freely into the water; in the more fleshy and ribbon-like forms they are

from branch to branch.

on the thallus and often associated with a large number of auxiliary
cells.
The trichogyne projects into the water through a small pore in the portion
As a result of
of the surface which roofs over the procarp and auxiliary cells.
fertilization of the carpogonium and its conjugation with the auxiliary cells, a large

sunk

in hollows

mass of carpospores

arises,

which

raises

up the surface

Fossil remains of red sea-weeds occur

like a blister.

under the name of Nullipores.

These are

the calcareous incrustations of the Corallinas, Melohesias, Lithothamnions, &c., mentioned above.

They occur

in both the secondary

and tertiary

rocks.

The Leitha

limestone, largely used for building purposes in Vienna, comes from extensive nulli-

pore banks in the Leitha Mountains, south-west of Vienna on the Hungarian
frontier, and, just as in Paris many of the finest buildings are constructed of the
consolidated calcareous remains of Foraminiferse, so in Vienna are the incrustations
of certain red sea- weeds put to this purpose.
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v.— FUNGI.

Class

Parasitic or saprophytic plants destitute of chlorophyll

possessing a mycelium.

the Phycoinj^cetes only.

Sexual reproduction

for

generally admitted in

Asexual reproduction by means of spores and conidia.
Sub-class

Mycelium

known and

and for the most part

most part

I.

Phtcomtcetes.

unicellular, tubular,

both by conjugation of equivalent

cells

and by

and branched.
egg-cells.

Sexual reproduction

THALLOPIIYTA.
PeronosporecE.

many

—Are mostly parasitic

669

upon Flowering

Plants,

and the cause of

They establish themselves by means of a branching,
tubular, non-septate mycelium which penetrates the intercellular system of the hostplant (cf. p. 56). They propagate asexually by means of unicellular sporangia borne
destructive diseases.

on branched hyphae which project from the stomates, ic, of the host

(cf. fig.

381^);

these sporangia (or spores as they are sometimes termed) liberate on a moist sub-

stratum a number of swarm -spores

Fig. 330.
<

381 ^••^^) which originate new plants.

(figs.

—Swarm-spores in Saprolegoiaceas and Chytridiaceae.

Successive stages of swarm-spore-formation in Achlya proli/era. * Chytridium OUa, parasitic on the
Achiya prolifera.
oogonium of tlie Alga (Edogonium development of swarm-spores. * Saprolegnia lactea. ' Development of swarm-spores
i x
in the same. (Partly after De Bary and Pringsheim.)
20 », », « x 400 ' x 300 • x 100 ; ' x 300.
*, *, *

;

;

;

;

Sexual reproduction also takes place by the formation of oogonia and tube-like
antheridia.

The

fertilizing tubes

may

The

become attached to the former

which penetrate

No

spermatoplasm.

en masse.

latter

(fig.

381^), and, putting out

to the egg-cell within the oogonium, transmit their

spermatozoids are differentiated, but the spermatoplasm travels

fertilized egg-cell enters

on a resting stage, and when

it

germinates

grow at once into a new
To Pliyfophthora infestans is due the wellThe Fungus attacks the foliage and reproduces abun-

either give rise to swarm-spores (e.g. Cystopus) or

plant (Pythium, Peronospora).

known

Potato-disease.

dantly asexually.

Later, its

a dormant state there.

mycelium penetrates

to the tubers

and passes into

Consequently when stored these potatoes go bad, and

if

)
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used for planting are liable to reproduce the disease next year.
tion

is

as yet not certainly

known

Phytophthora omnivora and Pythium de

Fungus.

Sexual reproduc-

to occur in the life-history of the Potato-disease

Baryanum

attack and destroy

many young seedlings, causing them to "damp off". Various species of Peronospora
known which attack large numbers of cultivated plants. P. parasitica works

are

havoc amongst the Cruciferae; P. viticola

{

= Plasmopara

viticola,

381) has

fig.

been referred to as a deadly disease on the Vine; P. Vicioe on various leguminous-

Kig.
I

A bunch

of grapes attacked

a Vine-leaf.
1

nat. size

;

* Fertilization.
« x 80

;

>-'

x 360

;

crops; P. Hyoscyatni
effects of

*

A

single conidium.

« x 380.

{'-' after

De

5

viticola.

Spores or conidia on branched hyphae projecting from a stoma of
Swarm-spores arising within the conidium. « A single swarm-spore.
^

Bary.

on Tobacco-plants, besides which there are many

Gystopus candidus have already been mentioned

upon cruciferous

About 100
on

species of Peronosporeae

fish.

(p.

525);

The
common

others.
it is

plants.

Saprolegniacece.
parasitic

381.— The False Vine-mildew, Peronospora

by the False Vine-mildew.

—Are

all

have been distinguished.

aquatic and for the most part saprophytic; a few are

In structure they much resemble Peronosporeae.

are liberated in large

Sexual organs arise

numbers from the enlarged ends

much

Swarm-spores

of the hyphae

(fig.

380).

as in Peronosporeae, but although the antheridia develop

fertilizing tubes in several instances,

transfer of spermatoplasm occurs.

no case has been observed in which an actual

As a

rule several or

many

egg-cells are produced

THALLOPHYTA.
in the oogonia

the

way

and these germinate parthenogenetically. Altlioiigh the
preserved in this group their function has been lost, leading

382),

(fig.

sexual organs are

still

atrophy in

to their complete

of the group occur

and

Spirogyi-a)

(e.g.

many

Many members

other groups of Fungi.

upon the bodies of dead

Saprolegnia, Achlya, Aphanomyces).
AlgtB
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insects

and

fish {e.g.

various species of

Aphanomyces phycophilus

is

parasitic

upon

Saprolegnia

Ferax upon Salmon, &c.

About 45

species have been distinguished.

Chytridiaeece.

—Small

Fungi whose mycelium

parasitic
is

aquatic

almost entirely

svanting; they produce characteristic spor-

angia which liberate uniciliate swarm-spores.

Polyphagus Euglenoi develops a very delicate
mycelium, of which the branches become
379 ^ two
and
from the
Euglenas are thus attacked),
central portion of the mycelium arises a
attached

Euglena-cells

to

sporangium from which
spores

(fig.

uniciliate

379*) are liberated.

(fig.

swarm-

These in

turn germinate, develop threads, and entangle

Rkizidiomyces attacks the

fresh Euglenas.

oogonia of Saprolegnias, sending a branching

mycelium into their

interior

(fig.

379^) and

producing a pear-shaped sporangium at the

numerous swarm-

surface

which

spores.

Chytfidium Olla

duces

its

liberates

380^) pro-

(fig.

sporangia on the oogonia of (Edo-

gonimn;

swarm-spores escape by the

its

removal of a

lid.
Fig.

Over 180

species are

Ancylisiacece.

Chytridiaceaj in

known.
but differ in

spores become attached to the Spi7'0-

mode

horstii attacks cells

lignicola.

Lagenidium RabenThe
of Spirogyra, &c.

—Very nearly resemble the

exhibiting sexuality.

Z&2.— Achlya

Oogonia with antheridia and fertilizing tubes; no fer2 An oogonium contilization liappens, however.
taining egg-cells which have put on cell-walls without being fertilized. »and>x400. (After Sachs.)

>

of

life,

by means of a tube which branches
about within, forming a lobed, irregular body (fig. 379 2), which may open at the
outside, hberating swarm-spores (fig. 379^), or sexual organs may arise inside and

gyra-cells,

and penetrate the wall

fertilization

(fig.

379

')

take place.

14 species have been distinguished.
EntomophthorecB. A group of forms almost

—

They are adapted

to

non-aquatic

life,

all

of

them

parasitic on insects.

and connect the Peronosporeaj with the

Zygomycetes.

The tubes

of these parasites having effected an entrance into the

body of an
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insect,

bud and sprout there with great

Entomophthora radicans commonly
Having spread through

activity.

attacks caterpillars of the Cabbage-white {Pieris Brassicce).
its interior, it

sends out tufts of hyphae on the ventral side

the caterpillar to the substratum.

wrapping up the

caterpillar like a

It

now

mummy

develops hyphse

(fig.

conidia are abstricted and shot off to some

(fig.

383

little

-).

At

distance

383

^),

all

over the body

thus rooting

the tips of these hyphae
(figs.

383

^' *•

^).

A

con-

l[Xy'^TTSJ
2

r

^
''

Fig.
'

A

•

.,-5i?vriS

383.—Entomophthorese: Entomophthora and Empusa.

by Entomophthora radicans. » The same cateTpillar fully invested by
the Fungus. * Tufts of conidia-bearing hyphse from the back of the caterpillar. * Conidia separating from the tips of the
« Disarticulated conidia.
ß A Fly attacked by Empuaa MusctX' Hyphse of Empusa SIvscce, from the tips of
hypha)
i,^,« nat. size; »x80; *,*,?x300; *x630.
* Conidium inclosed in sticky mucilage,
which conidia are being shot off.

caterpillar of the Cabbage-white Butterfly attaclied

(After Brefeld.)

jugation of branches sometimes occurs, whilst in other cases fruits are formed
parthenogenetically.

the autumn.

gradually

fills

Empusa

Muscce produces a disease

flies in

The Fungus having eflfected an entrance into the body of a fly
it up with its sprouts.
In due time tubes penetrate the surface and

develop conidia at their extremities
case,

common amongst

and one may often see

flies

(fig.

383^).

These are shot

off"

as in the last

stuck to the window-pane in autumn surrounded

by a halo of these conidia (fig. 383 ^).
About 80 species of Eutomophthoreae are known.

THALLOPHYTA.

XV.

Alliance

Families

ti73

—Zygomycetes.

Mucoracece, Mortierellew.

:

Are mould-like saprophytes with a much - branched, non-septate mycelium,
sexual reproduction by conjugation; swai-m- spores never met with. 'J'he com-

mon Mucor
mycelium

Mtccedo

384)

(fig.

may

be regarded as typical of this group.

establishes itself on the substratum,

Its

and develops long-stalked sporangia

at various points on its surface

3841).

(fig.

sporangium

(fig.

jjj

gj^gi^

384 ^) numer-

ous spores are contained, and
these can germinate, producing

new mycelia on a
substratum.

branches

suitable

A conjugation

of

of

mycelium

the

leading to the production of a
fruit or zygospore

(fig.

occasionally takes

place,

384^)

but

the sexual method of repro-

duction

much commoner

is

in

other members of the group
pp. 53, 54).

The zygospore

(or zygote) is

invested in a

(c/.

strongly thickened

membrane

and can remain dormant
a

considerable

hyphiB in

many

period.

for

The

Mucors

of the

can break up into continuous
chains of cells which disarticuFig.

late

384.— Jfiicor.

and propagate the plant;
1

these offshoots are

chlamydospores
It often

or

known

^ X single sporangium; x2C0.
zygospore produced by coiijugatiou; xl60.

Mycelium with stalked sporangia; x40.

as

>

A

gemmae.

happens amongst the Mucors that although the conjugating branches are

produced, they do not conjugate but each produces a fruit parthenogenetically.
These, in contradistinction to zygospores, are called " azygospores

Mucor

tenuis, the "conjugating branches"

these also

form azygospores.

alliance Oomycetes,

we

Thus

no longer arise

Or,

".

in pairs

as

in

but isolated;

in this group, as in the Saprolegniaceae of the

note a tendency for sexuality to become obsolete

(cf. p.

670).

A

good deal of variety exists in the llucoraceae in the arrangement of the sporangia.
In Thamnidium the sporanmal branch ends in a large sporangium, and in addition

bears laterally a
y^hilst in

tiny sporangia (sporangioles) containing four spores each,

Chcetocladium there

Vol. IL

fr/

number of

is

a further reduction, and the sporangioles contain
93

—
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but a single spore.
creta, &c., a certain

The

Whilst the bulk of Mucoracese are saprophytes on animal ex-

number

are parasitic on

though

Mucor

itself

as well as other Fungi.

by
the fact that their zygospores become invested in a plexus of mycelial hyph« which
form a sort of pericarp around the fruit. The base of the sporangial hypha also is
Mortierellece,

in general resembling Mucoraceae, are distinguished

invested in a sort of bird's-nest.

This condition

is of interest

as

leads on to the

it

more complex fruits of higher Fungi.
The Zygomycetes include 125 species.

Mycelium

multicellular;

Mesomtcetes.

Sub-Class

II.

asexual

reproduction alone

is

known by means

spores (not limited in number) developed in sporangia; or by conidia.

They

of

are

regarded as occupying an intermediate position between the lower Fungi and the

two

large groups of higher Fungi, the Ascomycetes

Alliance XVI.

and Basidiomycetes

respectively.

— Hemiasci.

Tube-like sporangia containing an unlimited

number

of spores.

This alliance

leads on to the Ascomycetes.

Families

:

Ascoidece, Protomycetes, Thelebolece.

These are mostly simple forms of parasites characterized by the indefinite

number

spores freely.

cortex and

Thelebolus

may

and with the

is

them produce chlamydo-

interesting in that its sporangium

is

inclosed in a

corticated Ascomycetes (carpo-asci) on the other.

Alliance XVII.
Parasites with

No

this alliance.

— Hemibasidii.

a septate mycelium, which forms numerous chlamydospores.

these spores a promycelium

produced.

of

be compared with Mortierella of the Zygomycetes on the one hand,

There are about 20 species belonging to

From

Some

of spores contained in their sporangia.

is

sporangia are formed.

developed on which conidia (sporidia) are
This alliance

is

thought to lead oo to the

Basidiomycetes.
Families: Ustilaginacece, Tilletiacece.

These are

all parasitic

forms, and are

known

in the living tissues of the host, and concludes

of chains of

chlamydospores

(cf.

p.

673),

as the Smuts.

its

The mycelium grows

development with the production

which are provided

with a

thick

membrane, and are usually dark

in colour.

name

Very often these chlamydospores are produced in
The
&c.).

"

Smut " has been

given.

It is in respect of tliis chpracter that the

connection with the fruiting organs of the host-plant (various Grasses,

—
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chlamydospores only germinate after they have been distributed, and

A

characteristic manner.

basidiuvi,

cf. p.

basidium

is

basidium

is

is

off

the

short tube

674) conidia

(

in

a very

formed, and from this (the promj'celium or

is

= sporidia)

ai-e

In the Ustilaginaceae this

abstricted.

septate and the conidia are abstricted laterally

;

in the Tilletiacese the

non-septate, and the conidia are abstricted as a crown at the apex.

main

between the two

ditierence

The

families.

from the promycelium, have the power of budding

mous

facility,

time.

In this

forming new conidia, and

way

this

may

This

which are budded

conidia,

in a suitable soil

with enor-

be continued for a considerable

young seedbe penetrated and invaded by one of

the soil becomes thoroughly infected, and should a

ling host-plant arise,

is

it

almost certain to

these sferm-Iike conidia.
Ustilaginacece.
(

=

—These are the Smut-fungi properly speaking.

Ustilago carbo), the

common Smut

Wheat, Barley, Oats,

of

Ustilago segetum

&c.,

has been very

The cereals in question become infected when quite young by
the tiny conidia, which put out delicate germinal tubes and penetrate the young
growing tissues. Should the young plants escape infection at this stage, they are
safe against the parasite, which cannot penetrate the hard, adult tissues. The tubules
fully investigated.

of the Ustilago penetrate
point.

from

cell to cell,

and take up their position at the growing

Here they keep pace with the growth

parasite

is

of the host, but the presence of the

not manifest externally until the grain begins to ripen.

As

the grains

begin to swell, the fungus increases rapidly, and occupies the greater portion of their

substance with

its

mycelium.

It thrives, of course, at the

expense of the food which

would otherwise have served in forming the embryo and reserve of food-material
the seed.
the "

Finally, the

smut"

Fungus

in

resolves itself into masses of black chlamydospores

— which appear between the glumes of the

ear.

These chlamydospores,

as already stated, after a period of rest, produce their promycelia and bud off

which in turn bud off other conidia, and so the ground is kept infected. It
was formerly a matter of mystery how the Fungus got into the host-plant, as traces
of it were not recognized till it burst out in the ripening ear in the " smut " stage.
conidia,

It is only

comparatively recently that the period of infection has been recognized,

mycelium grew up, so to speak, with the host-plants was fully
Maydis produces hypertrophied growths on the Maize, and has

and the

fact that the

realized.

Ustilago

been alluded to in a former chapter

stamens of

many

Ustilago longissima

in the anthers.

(cf.

is

very

Grasses Glyceria aquatica and G. fluitans;
parallel,

black

Ustilago violucea attacks the

p. 52-1).

Caryophyllacea3, developing

it

its

chlamydospoi'es in place of pollen

common

in the leaves of the aquatic

produces

its

chlamydospores as long,

lines.

More than 60 Ustilagos have been distinguished
cereals and other grasses.

—

;

a large number of them attack

Have on the whole a life-history resembling the Ustilaginete their
TilletiacecB.
main point of difference residing in the fact that the promycelium is unsegmented,
and produces its conidia in a crown at the apex. Tilletia Tritici attacks wheat. In
Urocystis the spores are clustered into little balls, the accessory spores forming a
;

—
THE SUBDIVISIONS OF THE VEGETABLE KINGDOM.

676

sort of cortex around the central spore

common on

Violce is

About 100

which germinates as

Urocystis

in Tilletia.

the leaf -stalks and blades of Violets.

species of Tilletiacete

have been distinguished.
Mtcomtcetes.

Sub-class III.

Mycelium many-celled. Reproduction asexual, either by spores
ber in asci, or by conidia of limited number on basidia.
Alliance XVIII.

num-

of limited

—Ascomycetes.

Parasitic (or saprophytic) Fungi, producing spores in special tubular sporangia,

These spores, termed ascospores, do not exceed 8 in number.

the asci.

In addition

to the asci there are subordinate conidial fructifications.

Families: Exoascacece, Perisporiacece, Pyrenomycetes, Biscomycetes.

As

stated, this alliance is characterized

by the possession of sporangial fructifia rule 8 ascospores. A number of

cations, consisting of tubular asci containing as

such asci are shown in

388

"

with

sterile

supporting hyphse, the paraphyses,

In addition to these ordinary and typical ascus-bearing

between them.
cations,

fig.

fructifi-

secondary fructifications producing conidia or chlamydospores are largely

met with; consequently many of these Fungi appear under several forms in addition
The Ascomycetes are divided into families according to the
to the ascus stage.
In the ExoascaceoB the asci are borne freely and

characters of the ascus-fruit.

exposed on the mycelium; in the other three families in special receptacles.
Perisporiacece the gi-oup of asci

is

In the

contained in a nut-like or tuber-like body; in

the Pyrenomycetes the asci are produced in special pear-shaped excavations in a
solid tissue

which open by a pore

to the exterior; in the Biscomycetes the receptacle

forms an open plate or cup, or sometimes an irregular body covered with the

laj^er

of asci.

Exoascacece.-

—This

family comprises the parasitic genera Exoascus and Taph-

rina, the gall-like deformations caused

The

and 527.

forms, and the

by which were

asci are

species

many more than

that the 8 original ascospores

its

species are

hypertrophies.

E.

Each ascus contains 8

Exoascus has a perennial

due a large number of the

Pruni produces

birds'-nest-like witches'-brooms of

nial.

T.

Taphrina

carnea causes

is

spores, but in

;

"

witches'-brooms

the " pocket-plum "

the curiously altered Alder catkins represented in

Peach-leaves.

of these

number are often found this is due to the fact
begin to bud whilst still within the ascus, producing
this

a large number of secondary spores (conidia).

and to

by the mycelia

produced over the surface of the parts attacked, generally

bursting through the cuticle of the epidermis.

many

so fully described on pp. 524

tissues of the host-plants are penetrated

the

fig.

Hornbeam;

E.

largely a leaf-parasite, and

blisters

(c/. p.

358

1

(p.

"

mj-celiuin,

and other

524); E. Aln%-iiicance

523); E. Carpini the

deformans the "curl" of
mycelium is not peren-

its

on the leaves of the Birch.
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species of Exoascacete liave been distinpuisliod.

PerisporiacecB.
fruit-like bodies,

— Here are

The Mildews

included

forms in which the

all

asci are inclosed in

the Mildews, Moulds, and Truffles.

i.e.

are chiefly leaf-parasites," and spread their mycelium over the

surface of the foliage and send their suckers (or haustoria) into the epidermal cells
(cf.

üg. 32

vol.

-,

165).

p.

i.

In due time they produce their ripe aseus-fruits like

tiny black grains scattered over the surface of the
sists of

a shell-like investment inclosing one or more

8 spores.
fruit.

S.

Sphcerotheca

pannosa

is

is

Each of

leaf.

asci,

Erysiphe has several

be distinguished from Peronospora viticola, figured on

Mildew).

A

tropical

its

the Rose-mildew, and S. Castagnei the Hop-mildew, a very
asci

in its

and includes the well-known E. Tuckeri, the true Mildew of the Vine

fruits,

genus of

leaf-pai-asites allied to

p.

670, which

our Mildews

is

is

(to

the false

Meliola, which

widely distributed.

The Moulds include

several exceedingly

common

saprophytes which

appearance on the most various sorts of organic matter.
occur on jam, bread, leather, &c., are probably the best
recognized of

and penetrate

make

their

The Blue Moulds, which

known and most commonly

These forms spread their mycolia over any

the smaller Fungi.

all

suitable substratum,
is

each of which contains

the simplest form, there being but a single ascus in

destructive parasite in Hop-gi-owing districts.

is

con-

the.se fruits

it

with their hyphee.

Their usual fructification

not the ascus-fruit, but clusters of conidia, borne on erect hyphoe, which stand out

Two common Moulds

from the mycelium.
gillus niger

(figs.

aerial hj-phae.

193* and 193^) bears

The swollen end

are represented in

its

fig.

193, p. 18.

Asper-

conidia in spherical tufts on enlarged

of an aerial

hypha

is

densely set with cjdindrical

from which the conidia are abstricted one after another. Penicilliuni cimsiaceum (figs. 193^ and 193®) is very similar, but here the conidia are borne on a
cells,

hypha which branches near its extremity like a compound umbel. Another form,
Eurotiu.ni, is shown in fig. 385
The ascus-fruits of these Moulds are not
p. 679.
very conspicuous, nor are they always very plentifully developed. They arise on
the mycelium after the conidial stage is over, and when ripe are about the size of
small shot. They commence by the entwining of certain hyphal branches (Penicillium, fig. 193'', p. 18; Eurotium, fig. 385^, p. 679) which have been regarded as
representing male and female organs (cf. p. 60). That fertilization takes place is
strenuously denied by many modern mycologists, and the sexual nature of the
entwining hyphae is not universally recognized. Be this as it may, the result of
'',

the process in question (which also takes place in the Mildews)

embedded

of a sinuous hypha, which becomes

grows up from the mycelium
This

From

is

the

young

the central

developed
several

(figs.

months

close

is

the formation

in a dense cortical sheath

which

by the place of origin of the entwined hyphae.
Eurotium is shown in section in fig. 385'".

fruit-body; that of

hypha numerous

193^ and 385").

asci,

each containing 8 spores, are ultimately

The

ripe ascus-fruit,

which frequently takes

to mature, consists of a hard outer shell containing

(one of these fruits

is

shown

in

fig.

numerous

385', in the right-hand bottom comer);

asci
it

is
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able to remain dormant over long periods.

and

A. fumigat.us
the

human

sometimes

i.s

known

paraf?itic,

as mycosis.

found growing spontaneously in the air-passages of birds and

is

in

lungs.

Tiiheraceoi.

—These are subterranean saprophytes whose mycelia grow

Their fructifications are

{Tuber rufum,

T.

solid,

tuber-like

bodies of various sizes.

inelanosporum,, T. cestivtmi, &c.)

the species are esteemed as delicacies.

mottled appearance due to
filled

Aspergillus

stated to promote a diseased condition of animal tissues

is

its

ai-e

humus.

in

The

Truffles

well-known, and several of

In section the Truffle-fruit shows a curious

irregular

chambered character.

The chambei's are

with hyphse which produce numerous oval asci, each containing 4 spores
387 \ which represents an enlarged chamber); the spores are covered with

(c/. fig.

The wall

delicate spines.

of the fructification consists of a hard parenchyma-like

and possesses a rough and warted exterior. As the fructification ripens the
mycelium disappears, the Truffles being found detached in the soil. The spores are
ultimately liberated by the decay of the fruit. Elaphomyces produces fruits about
The mycelium of species of this genus is concerned in the forthe size of a nut.
layer,

mation of the fungal investment or mantle of the roots of Pine-trees known as

mycorhiza

(c/. vol.

i.

pp. 249, 250);

in the Amentacese, &c., neither the species

nor

group to which the Fungi forming this mantle belong has been ascertained.
Pyrenomycetes. An extremely large and varied group, including both parasitic

—

The

and saprophytic forms.

essential character of the family

is

the presence of

flask-shaped chambers with a pore at the apex in which the asci are produced.

The chambers, the perithecia, may be either solitary upon the mycelium in the
simpler forms or embedded in receptacles of most varied form (the stromata) in the
more complex. Sections of perithecia are shown in figs. 385 * and 386 °. A great
many Pyrenomycetes possess conidial as well as ascus - fructifications. The conidia
may arise in tufts from the surface of the mycelium or in urn-shaped cavities not
unlike perithecia which have been termed pycnidia. As a rule, the conidial pre-

—

—

cedes the

afäcal stage.

This variety in fruiting has led to the recognition of several

forms, which are only stages

knowledge extends, many

in the life-history of

Consequently, as

one Fungus.

of these supposed species have to be suppressed.

may be mentioned Podospora, which produces solitary
upon its mycelium. Polystigma rubrum, which occurs on the
leaves of species of Cherry and Plum, produces a brilliant red spotting on the leaves.
The mycelium permeates the internal tissues, and during the summer the conidial

Among

the simpler forms

sessile perithecia

i-eceptacles or pycnidia are formed.

fallen leaves, the perithecia arise,

foliage in the vicinity.
little

Later, usually in the following spring, in the

and the ascospores now liberated

infect the

young

Nectria cinnabarina, another fairly simple form, occurs as

red cushions on the branches of Horse-Chestnut, Elm, Sycamore, &c.; these

cushions burst through the bark budding

oft'

conidia (this

is

the bright red stage),

whilst later, as tiny lobes, the perithecia arise upon them, each lobe containing a
single perithecium (this

Pyrenomycetes

is

is

the dull crimson stage).

almost endless.

The number

of simple parasitic
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F\g. 385.

— ABComycetes.

ha» developed
attacks caterpillani; the branched antler-llke >troma
T^ulori a pyrenoiDvcetouB Furg« w!,ich
enlarged. ' A per.thecum
" Three perithecia
r/lriimuira Us lower warttd parl.oü bears the perithelia.
«....^.(on.
^ Vertiea, section of a perlthecinm o, A^v(«na
.
on :r„ing mllnt.,us «pore..
i
r'älction
»"^
fru.t ('«
>•
coaidlal hypha (to right, above), a commencing
A!cu.of'.ame ' Mycelium of £urc,<mm bearing a
'f
• Entangled hyph.e from which a Iru.t
• A conidium of the same being ab,tricted.
a r ne asc^sTruit (to r ght. below).
male.
»
A
a female organ, the tubes growing up the sule a.
lr?Il the .Dira central hypha ha» been interpreted a.
of i^uroUum.
large coiled central hyphx " A single a,cu.
the
from
later
arise
asci
the
section
Toung frll^t of thl Lmelo
»-iix250.
inatalze; »,»,'x6O-90. <.«x500; 'xl9«-.

r.^ur^.
C^yr^i

;

t":«

;
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Of complex forms with ütromata we may mention Cordyceps, Xylaria, and
Cordyceps militaris and other species attack caterpillars. The germ-

Glaviceps.

tube having once effected an entrance into the body of the caterpillar and established itself in the superficial layers begins to sprout vigorously, these sprouts being

carried in the blood to all parts of the body.

and gradually the whole

caterpillar

Fig. 386.
I

Ear

Rye showing two

is

The sprouts now grow into hyplise,
by a dense fungal tissue which

replaced

—The Ergot of Rye, Claviceps purpurea.

2 Conidia arising from the mycelium which develops around the ovary.
stromata arising from the Sclerotium. * Longitudinal section through the head of a stroma showing the perithecia at the edge, ß Vertical section through two perithecia showing the asci. « Asci. 7 Ascus liberating its fllanieutous
> Filamentoas spores.
spores,
',' nat, size; 2x200; •x40; 'x60; « and 'x700; 9x760.
(Partly after Tulasne.)

of

sclerotia of the Fungus.

* Stallted

maintains outwardly the form and appearance of the caterpillar, although of animal
substance but
it

little

traces are

left.

This fungal mass

can remain dormant for some time.

the Sclerotium (Cordyceps Taylori,

shaped stromata.
385

2

and 385

known

as a Sclerotium,

and

385 ^ p. 679), or, in C. militaris, several clubThese remarkable stromata are covered with little papillae on

their lower portion,
(figs.

is

Ultimately a branching stroma arises from

').

fig.

and each of these

The spores

papillae

corresponds to a perithecium

in the asci are long

and slender

(c/. fig.

385

*).

A
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P3-renomyccte which produces an antler-like stroma resembling that of Coixlyceps
Taylori, and

which

of this Xylaria.

the tips
conidia,

it

is

exceedingly

common on

Indeed, the stroma represented in

Hypoxijlon.

It is purplish in colour

fig.

old

tree

stumps,

is

Xylaria

385^ would almost do for that

below where the perithecia are borne; at

passes over into a glaucous grey colour, this bloom being due to the

which are abstricted

polymorpha,

is

also

Another curious fingered

in this region.

met with

in similar situations.

species,

X.

Claviceps purpurea, the Ergot

^T}^^£

'""^^S^S^

W»M»-

.^^^:

k^..
KtX

\:i

Fig.
1

387.— Various Ascomycetes.

containing
Section through part of a Truffle (Tuber melanosporum) showing a portion of the cortex (helow) ami a chamber
oval asci. each of which contains 4 spores. 2 Vertical section of the apothecium of a tlisconiycetous Lichen, I'hyscia
of a
development
Miarii (after Sachs). « The Yeast-plant, SacclytmmjceH cerevisem. *, », « Single Yeast-cells showing
«-' x 1000.
i x 200
2 x 60
> x 600
(Partly after Eees.)
sprout. ' A cell containing two spores,
;

of

;

;

The spores attack the ovaries
grasses, is a very interesting form.
and invest them with a mycelium from which conidia are abstricted in

Rye and other

of Gra.sses

large

numbers

whole ovary

autumn

is

(fig.

386

-).

Tliese can at once infect

new

plants.

Gradually the

replaced by a mass of fungal substance, the Sclerotium.

at the time of harvest the ears of

Rye may be seen with

In the

these dark

Care has to be exercised that they do
not get mixed up with the grain, as the Ergot contains an alkaloid and other
poisonous substances, and if intermingled with food causes a disease which has
Bclerotia projecting

received the

name

from them

of ergotism.

(fig.

The

386

').

sclerotia

remain dormant through the winter,
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which consist of a number of orangecoloured spherical bodies borne on purple stalks. A germinated Sclerotium is shown
but in the spring give

in

386 ^

fig.

and

rise to their stromata,

The head bears the

perithecia at

its

periphery

386* and 386*),

(figs.

in these are contained the asci with their filamentous spores (figs. 386 *

''•

^).

In addition to the forms enumerated above, a hxrge number of pyrenomycetous

Fungi are found always associated with Algje into symbiotic coirununities known as
Lichens

(cf. vol.

i.

be noted here,

p. 244).

Though

in a strict systematic review these forms should

as Fungi from at

still,

least

relations to Alg£e, it will be convenient to treat

two other groups occur in similar
them all under one heading, rather

than scattered over the alliances with which they have a natural

affinity (see

Lichenes, p. 691).

Discomycetes.
family.

They

—These,

like

are characterized

Pyrenomycetes, constitute a very extensive

the

by the

when mature

fact that

the structure bearing

the asci expands into a disc or cup, so that the ascal surface
surface

is

exposed; or this

is

spread over the outside of a fleshy receptacle.

As a good example of a Discomycete, the large genus Peziza may be cited.
They are met with chieflj^ on decaying vegetable matter, and in the vai'ious species

—

the disc or cup

—the

fertile receptacle

culosa

388*)

is

one of the commonest British species, occurring in humus,

Its

cups (the apotheeia) attain a diameter of 2-3 inches, are

{cf. fig.

rotting leaves, &c.

and very

bufi' in colour, fleshy,

lined

with the layer of

to fig. 388'-).

asci,

fragile.

with

The

inside of the receptacle

sterile hairs, the

Another common species

is

Peziza

on the mycelium.

sessile

is

P. scutellata;

it

forms

everj^where

is

paraphyses, between

(it is

little flat

about the size of sixpenny-pieces upon rotting wood, and the margin
hairs.
is

Several of the Pezizas are stalked

an interesting form;

Oak.

it

It permeates the

also

is

stalked,

wood with

its

pigment which stains the wood in
green in colour.

{cf. figs.

"

^

and 388

similar

red discs

is set

with

P. ceruginosa

*).

and grows especially upon dead branches of

mycelium, and this appears to excrete a green

its

\acinity.

This green-rotting wood

the manufacture of

388

vesi-

is

The stalked apothecium

exceedingly

common and

Tunbridge ware"; the actual Fungus, however,

is

is

is

also

used in

by no means

and from the majority of green-rotted branches not only has the apothecium disappeared, but the mycelium also. Resembling a Peziza, but very gelatinous,
Peziza Willkcmiviii,
is Bulgaria inquinans, common on decaying trunks of trees.
so obvious,

causing the Larch-canker, has been already referred to
to the Pezizas,

and causing parasitic diseases of

{cf. p.

522).

Nearly related

plants, is Sclerotinia.

It possesses

a well-marked Sclerotium, from which stalked Peziza-like apotheeia are produced.

A

species not

uncommon

underground parts of
plant.
rise to

in this

country

is

Wood Anemones and

Sclerotinia tuberosa.

forms

its sclerotia in

It attacks the

the tubers of this

In the spring, instead of Anemone-flowers coming up, the Sclerotium gives

a number of long-stalked apotheeia which appear just above the surface of

the ground.

Other more complex Discomycetes are the Helvellas and Morels, forms purely
saprophytic. Helvella produces a stalked receptacle, curiously folded (see figs. 388*
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anil

with

')

asci.

and

plaited: the

The Morel

whole of the exposed surface of this receptacle

(Morcliella escxdenta,

a large fleshy receptacle marked out

tig.

388

^)

is

covered

possesses a thick stalk bearing

in pitted areas.

Nearly

allied is the

genus

and covered with
often met with among grass in the autumn.

Geoglossxmx, possessing club-shaped receptacles, black in colour,
G. difoi~nie,

asci.

2—i

inches high,

The Lichenes belonging
at

is

to this

fajfiily

are

treated with the other

Lichens

691.

p.

Reference to a small group of forms, the SaccJiaroTnycetes or Yeasts,

^111

may

be

TW''!«

Ml

Fig. 388
'

The

Utorel (itorchella escuUnta).

'

Vertical section of

and filamentous paraphyses between the
"

lleUella in/ula.

^

introduced here.

Uelvettaftstulosa.

They

i,

Discomycetes.

tlie fertile

surface of the Morel showing five asci with their spores
* Anthopezua Winteri.
» I'eziza vesiculosa.

Peziza (Uelotivm) Tuba.
«,»,«,' nat. size; 3x4; 2x120.
asci.

'

constitute a detached family with ascomycetous affinities,

and characterized by their very peculiar mode of

life.

For the most part they

do not form mycelia, but increase by budding and by the formation of spores.
Saccharamyces cerevisece is the well-known Brewer's Yeast. The cells are oval and

and provided with one or more conspicuous vacuoles; the cell-nucleus is
Growth
is little doubt of its existence.
more
one
or
here is by budding, little processes being pushed out at the periphery at
spots and gradually enlarging (figs. 387*'^'*); ultimately they are cut off from the

colourless,

not readily demonstrable, though there

parent-cell

by the completion

of the

membrane

across the point of union.

In this
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way groups

of cells

may hang

they disarticulate sooner or

together in chains

(fig.

387') for a short time, but

As the substratum becomes exhausted the

later.

exhibit a tendency to form spores in their interior (2-8), the cell being as

transformed into an ascus

(fig.

the splitting

up

The

387^).

with this and several other species

is

of sugar into alcohol

brewing, S. ellipsoideus
S.

1

special physiological activity associated

alcoholic fermentation

and carbonic

acid.

(c/. vol.

In

it

the

Grape.

juice

of

beer,

and

is

of

produces mycelial tubes.

there are some 40 species of Saccharomyces.

all

Alliance
Parasites

which

i.e.

used in

mycoderma forms a scum on wine and

interest in that

506),

p.

i.

S. cereviseoB is

fermentation in the

causes the

cells

were

it

arise

XIX.

— Basidiomycetes.

and saprophytes, reproducing by means of conidia
Besides these
on basidia in definite number.

characteristic conidia there are subordinate fructifications.

Families: Uredinece, Auriculariacece, TremellaceoB, PilacraceoB,
Dacrotnycetes, Hymenomycetes, Gasteromycetes.

The Basidiomycetes

are an exceedingly large alliance, and

They

include forms from the simplest to the most complex.
all agree,
Fig. 359.
1

Portion of a lamella of an
Agaricus with a basidial
layer(from which conidia
are being budded off)

on either

side.

2

Shows

three basidia, more higlily magnified, from the
basidial layer of the same
fungus; conidia are being
abstricted from the four
(sterigmata).

processes

however, in the production of conidia from a definite

basidium, a character which gives
has been already pointed out
in the Hemibasidii,

i.e.

(p.

its

name

to the group.

674) there are

two

As

families

the Ustilaginacese and the Tilletiacese.

In both families a promycelium or basidium arises from the

chlamydospore; in the former

it is

septate and conidia are cut

off laterally, in the latter it is non-septate

produced in a tuft at the extremity.
basidium arises from each

cell of

and the conidia are

In the Uredinea3 a

the teleutospore (the probable

1x200; "x600.

equivalent of a chlamydospore), and this basidium
versely septate, four cells being cut off at the end of the tube

Each

of these cells produces a little process,

away from

is

trans-

the spore.

and from each process a conidium

is

the other families of Basidiomycetes the teleutospore (or chlamy-

abstricted.

In

dospore)

suppressed, and the basidia are directly continuous with the hyphae of

is

the Fungus.
all

On

all

Otherwise, the basidia of Auriculariacese, Tremellacese, and Pilacraceae,

belong to the type of the Uredinese, and are derivable from the Ustilago-iona.
the other

hand, the basidia of

H^-menomycetes and Gasteromycetes, and

probably also of Dacromycetes, belong to the Tilletia type

(c/. p.

675).

The conidia

do not arise laterally, but from four processes at the tip of an unsegmented basidium
(see figs. 389^ and 390').
The very general restriction of the number of processes
arising on the basidium to four

is

without doubt a feature of some importance, and

THALLOPHYTA.
is

a fnrtlicr justification for the inclusion of

all
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these families

— in a single alliance.
UredinecB. — These are the Rust-fungi, parasites for the most

— at

first

sight so

ditibreut

of higher plants.

They

are outwardly manifest in the form of yellow or

Fig. 390.
i

Clavaria aureaphalloides.

imbrieatum.

spots

and

^

brown

— Basidiomycetes.

Dceäalia quercina. ^ Marasmius tenerrimus. * Murasmius per/f>raiis. ^ Craterelhts davatua.
A portion of the basidial layer of the last-named Fungus sllowing tlie steiigniata and conidia.
» Polyporua perennU.
^ x 250
the rest nat. size.
^

^Ainanita
Uydiiuui

^

;

streaks,

The mycelium

due to the spores, which are formed in masses on the surface.

inhabits the intercellular system of the host-plant,

nourishment from the living
is

part on the foliage

cells.

The spores are regarded

and draws

its

as clilamydospores, that

to say, localized, thick-walled segments of the hyphsje having the properties of

reproductive

cells.

These spores are met

witli in three

forms in the Uredinese.

The

—
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Teleutospores (from

reXeur^,

an end), which are the type most universally present,

towards the end of the vegetative period.

arise

In the majority of cases they remain

dormant during the winter. On germinating they form a 4-celled basidium, from
Commonly the teleutospores are in
each cell of which a conidium is abstricted.
rows of two, i.e. constitute spindle-shaped, 2-celled bodies, each cell (spore) of which
can produce a basidium.

Sometimes the teleutospores are in many-celled rows,

The Uredospores (from uro, to bum) as a rule precede the
They are oval ami unicellular. The jEcidio-

occasionally solitary.

teleutospores and germinate at once.

spores arise in chains in special receptacles (the aecidium-fruits) which are at

Both uredospores and

closed.

secidiospores differ

produce a mycelium at once on germination.

A

from teleutospores in that they

They never form

basidia

fourth sort of reproductive organ, a secondaiy conidial stage,
this is the

associated with the secidium stage;

whose lining

receptacle

and the part they play
There

is

cells abstract

pycnidium

The
the Fungus

tiny condia.

in the life-history of

first

(c/.

is

and

conidia.

often found

678), a hollow

p.

fate of these pycno-conidia
is

unknown.

thus in the Uredine^ great variety in the kinds of reproductive

cells.

them and produce them one after another upon the same
host-plant (e.g. Puccinia galii and P. priTTtulce); others possess teleutospores only
or teleutospores and one of the other types, whilst in others again all the forms are
This latter property
present, but they are not developed upon the same host-plant.
host-plants
(known
as hetercecism) is
of developing the different stages on two
by no means uncommon amongst the Uredinese. It is remarkable enough to merit

Some

species possess all of

a short description here, though, of course, any exhaustive account of the family as
a whole

is

sporium

impossible.

senecionis,

The following
which

are well-known cases of hetercecism.

produces

Groundsel (Senecio vulgaris),

its

Coleo-

uredospores and teleutospores on the

its secidiospores

on Pinus

sylvestris (the latter stage

Peridermium pini); Puccinia graminis, which produces its
uredospores and teleutospores on Wheat and other grasses, its secidiospores on the
Barberry (this stage formerly known as J^Jcidium berberidis); Gymnosjjorangiwni
formerly

known

as

jioniperinum, which produces

number

teleutospores on the Juniper, its secidiospores on

These three may serve as types of a very
Puccinia graminis, the Rust of Wheat, is the most

Ash (Pyrus aucuparia).

the Mountain
large

its

of similar forms.

The secidium-stage (accompanied by pycnidia) arises in spring on
the foliage of the Barberry and the secidiospores here produced cannot germinate
on the same host, but only on Wheat, Oats, Rye, or some other Grass. Here a new
mycelium is established bearing first uredospores and later on teleutospores. The
famous of

all.

uredospores can germinate at once on other grasses, but the teleutospores remain

dormant through the winter, and in spring give

rise to basidia

from which conidia

are abstricted; these conidia can germinate only on the Barberry

and from the mycelium which

arises

In the absence of either host-plant
life

cycle of the

Puccinia

is

from them
{i.e.

—not on grasses

fresh aeeidium-fruits are developed.

of the Barberry or of suitable Grasses) the

of course interrupted.

For the extermination

Rust disease of cereals the removal of Barberry bushes

is

of the

an obvious measure.

In

)
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parts of Europe,
is

however

many upland

(e.g.
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valleys in Switzerland) this precaution

may

not taken and the ^£cidiuvi-covered Barberries and rusted crops

standing side by
but

it

It is true the rust does not destroy the

side.

Long

seriously diminishes the yield of grain.

upon

So long ago as 1760 the

cereals.

facts connected

been mentioned

to

have an

Barberry bushes.

all

with the life-history of Gymnosporangium have already

and the two stages are represented on

522),

(c/. p.

known

state legislature of Massa-

chusetts passed an Act^ compelling the inhabitants to extirpate

The main

wheat crop entirely

before the life-history of the

Rust-fungus had been scientifically traced the Barberry was
evil influence

be seen

projecting lobes on the Juniper

spores embedded in mucilage.

(fig.

p.

521.

The

357^, page 521) consist of masses of teleuto-

When

wetted they swell up, the basidia are pro-

duced and the conidia abstricted; the latter are then blown away and, should they
alight
tissues
this

upon the young

foliage of a suitable

and produce the ^cidiuin

stage.

group are referred to on pp. 524, 525.

member

of the Pomaceae, penetrate the

The effects of various other members of
Between four and five hundred parasitic

Uredineae have been distinguished.

— Include

AuricwlariacecB.

Fungus {Aiiricidaria

the well-known Jew's-ear

sambucina) not infrequent on dead branches of the Elder.

From

its fertile

surface

basidia with conidia resembling those of the last family are produced, but the
basidia are continuous with the hyphce of the Fungus,

no chlamydospores being

produced
TremellacecB.
is

—Gelatinous forms

found on

rottins: tree-trunks.

Their substance

curiously lobed and plaited; Treniella Mesenterica, which forms large gelatinous

orange masses on dead branches,
Pilacracece.

and

—Include

consists of a spherical

basidia (from

— the
borne — and
hyphae

is

the

commonest of them.

a single genus only, Pilacre;

head mounted on a

stalk.

it

grows on Beech-bark,

It is of interest because its

which the conidia are abstricted) are inclosed in a

it is

thought to lead on the family of the Gasteromycetes, in which the

basidia are entirely covered

in.

Z)acrom,2/ce<es.— Gelatinous forms resembling the Tremellaceas.

the

loose layer of

outward continuations of the hyphse upon which the basidia are

Hymenomycetes

in that their basidia are destitute of septa.

They approach
The processes

from which the conidia are abstricted are very long.

common

Dacromyces deliquescens
wooden palings.
An extensive family characterized by the production of

is

as a red-coloured tough gelatinous mass on

HyTnenomycetes.

—

'The Barberry Law of Massachusetts.— Anno Regni

Regis Georgii

II.

Vicesimo Octavo,

Chap.

a

X

(published January 13, 1755).

An

Act

(o

prevent

Damage

to

English Grain arising from Barberry Bushes.

Whereas it has been found by experience, that the Blasting of Wheat and other English grain is often
occasioned by Barberry Bushes, to the great loss and damage of tlie inhabitants of the Province —
Be it therefore enacted by the Governour, Council, and House of Representatives, that whoever, whether
community or private person, hath any Barberry Bushes standing or growing in his or their Land, within any of
the Towns in this Province, he or they shall cause the same to bo extirpated or destroyed on or before the
thirteenth Day of June, Anno Domini Ont- Thousand Seven Hundred and Sixty.
And so forth. (From Plow;

right's British Uredinae.
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hymenium)

fertile surface (the

consisting of basidia with 4 processes (or sterig-

which a conidium (or basidiospore) is abstricted. Typical
basidia are represented in fig. 389 ', p. 684, and fig. 390 *.
The hymenium in this
group is exposed at the time when the basidiospores are produced.

mata) from each

As

of

in the Ascomycetes, so here, there

Simplest of

to complex.

all

is

an extensive range of forms from simple

are the Exobasidece, mostly parasites on

Ericaceae.

Exohasidium Bhododendri, which causes the Alpine Kose apples, has already been
mentioned (p. 520), as also E. Vaccinii and E. Lauri (p. 526). The hymenium in
these simple forms
blister

produced over the whole surface of the hypertrophy or

is

caused by the Fungus.

hymenium

developed; this

is

is

In the TelephoreoB a definite tissue bearing the

termed the hymenophore or

simple Corticium this forms smooth sheets of

The

the substratum.

basidia occur over the

fructification.

waxy nature everywhere

encrusting

Stereum, also very

surface.

fi'ee

In the

common on old
The hymenium

trunks, forms leathery plates usually attached laterally or stalked.

fructification is

more or

is

on the smooth under surface, whilst the upper surface of the
Craterellus (fig. 390 '), laterally attached, is
less velvety.

hollowed out above; the under surface
fructification is club-shaped

and

fleshy,

is

the fertile one.

In the Clavarice the

and covered externally by the hymenium
common on grass lawns and

as in the sulphur-yellow Clavaria iticeqv/ilis very

pastures

—or

it is

HydnecB there
piLeus); the

is

branched and coral-like as in Clavaria aurea

(fig.

a well-marked distinction into a stalk and cap

hymenium

is

crowded spines or teeth

on the under surface, and

(e.g.

Hydnum, imbricatum,

a large and important group, characterized

form of a number of

pits, tubes,

by the

is

fig.

in the
390*).

390

').

In the

(known as the

form of a number of

The Polyporece form

fact that the

hj-menium has the

or meshes, usually on the under surface of the

The simplest of these is the Dry-rot Fungus, AleruliiLs lacrymans.
The mycelium of this Fungus penetrates the substance of ill-preserved woodwork
At places it
in houses, disintegrating it and reducing it to a brittle consistency.
produces fructifications, flat irregular bodies whose under surface, the hymenium,
The property which these
consists of a honeycombing of shallow depressions.
fructifications possess of excreting drops of water has given to this Fungus the
name lacrymans. In Polyporus the hymenium has the form of numerous fine
tubes lined with basidia. The fructification may be either bracket-like, as in
Polyporus fomentarius (growing on the Beech-trunk to the right hand of Plate
XIV.), or it may have the cap-like form of a mushroom mounted on a central
stalk, e.g. P. perennis (fig. 390^) and the allied Boletus edulis (PL XIV. left-hand
bottom corner). To these Polyporuses belong some of the most destructive diseases
of timber, their mj-ceHums penetrating the wood everywhere, softening and
fructification.

disintegrating

it (e.g.

Polyponus igniar'ius, P. fomentarius, P. sulphui'eus, and

—

otherwise known as Trametes radiciperdd).
The last-named P.
annosus causes a well-known disease of coniferous timber, the wood coming out

P. annosus

in

white spots before

fructifications are

it

is

finally disintegrated.

It is of interest because the

produced on the roots of the trees attacked.

Allied to Polyporus
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Dcedalia

(fig.

300') a bracket-like form in which the Iiyniciiiuni takes

of irregular brauchiug slits

on the under surface.

mushroom and

the very numerous

tlie

form

The Agaricinecc, which include

toadstool Fungi, are for the most part umbrella-

having a central stalk and expanded circular receptacle (the pileus).
The under surface of the pileus is occupied by lamellae or gills which radiate from
The
the insertion of the stalk to the margin of the pileus {cf. figs. 390 ^^•'').
like in form,

basidia forming the

hymenium

upon the

are set

shows an enlarged section through a part of a
the

certain structures are present inclosing

sides of these gills.

gill.

young

Their remains

fructification,

^

but they are

gills

are freely

often be seen on the mature Fungus, as in

Just below the pileus there

390').

(fig.

may

389

In the more comple.K forms

ruptured as the pileus expands, and in adult fructifications the
exposed.

Fig.

Amanita

a membranous ring (the annulufi); at

is

was attached to the margin of the pileus covering in the
hymenium, and forming what is termed the velum partiale. In the same Fungus
may be noted the remains of another sheath, the velum universale, which enwrapped the entire fructification. This is shown in fig. 390 ' as a ruptured sheath
(the volva) at the base of the stalk, whilst portions of the covering which invested

an

eai-lier

period

it

was continuous with the ruptured sheath alluded to) are to be seen
Am^anita muscarius (cf. Plate XIV.).
far too numerous even for mention.
Agaricinese
are
of
the
The forms and varieties
Many of them are edible, notably the Mushroom, Agaricus campeatris, and the
yellow-coloured Gantharellus cibarius (allied to the AgaricineiB, Plate XIV. on the
Others again are poisonous, as, for instance, the scarlet Amanita muscarius
left).
the pileus (and

as white felty patches on the scarlet pileus of

which receives the name mthscarius from the fact that decoctions of
Certain forms (Russula and
Fungus were formerly used for killing flies.

(Plate XIV.),
tliis

A

Lactarius) contain a latex of a white or yellow colour.
ized

by producing

sclerotium-like bodies

fructifications arise

directly from

(cf. p.

681).

As a

the mycelium, but in

numlier are characterrule in the Agarics the

Coprinus stercorarius,

Lentinus, &c., tuber-like masses of fungal substance are formed, and

These

these that the fructifications arise.
sions,

sclerotia, often attaining large

have been found by travellers in various

cation which arises from

them

name Fachyma,

now known

&c., are

is

not in

all

it

cases

is

from

dimen-

pai-ts of

the world, and the fructifi-

known.

Several of them, formerly

as belonging to the genus Lentinus.

Very

curious are the string-like sclerotia of Agaricus melleus which, from their root-

They are found especially in
were formerly termed "Rhizomorphs".
Conifers, growing between the wood and bark, and having a ribbon-like form; from
them cylindrical branches may arise which penetrate the soil and attack the root of
like nature,

some other

Ultimately the mushroom-like fructifications arise from these

tree.

rhizomorphs.

A

few lichens

dei-ived

Gasteromycetes.
closed chambers,

—

from the Hymenomycetes are treated at

These

which

ai-e

collectively constitute the gleha,

a continuous cortex or j^eridium.
VOL. IL

p.

695.

characterized by the fact that the basidia arise in

They include

and that

this is covered

by

the Puff-balls, Earth-stars, Stink94

—
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They

horns, &c.

are

all of

them more or

less

above the surface to dischai-ge their spores.

ment

The

of this purpose are very varied.

chambered structure (the

At maturity the

gleba),

and

for the accomplisli-

Puff-balls include the genera Lycoper-

When young

don, Bovista, Scleroderma, &c.

subterranean saprophytes, appearing

The arrangements

in these

a large portion of the interior has a

chambers the spores are budded

off.

above the surface of the ground, and the

fructification appears

whole of the substance of the walls of the chambers breaks down, except for certain
bx-anching threads (the capillitiwm, see

Fig.
*

Lycoperdon cojutellatum.
fornicatus. ' Cyathus

2

Tulostoma

striatus.

'

mammosum.

fig.

391

^),

which

persists along

with the

391.— Gasteromycetes.
*

Capillitium and spores of Tulostoma.

Longitudinal section of same.

»

Clathnu

cancellatut.

*

GeaHtr muUißdus.

>x80;

'

s

Geastet

slightly enlarged; the

rest nat. size.

minute spores {Scleroderma has no
Lycoperdon

becoming perforated.
sterile basal
(fig.

391

^)

portion,

which

is

The

capillitium).
(see

fig.

391

^)

latter escape

differs

bj?^

from Bovista

sometimes considerably elongated.

the peridium
in

having a

In Tulostoma

the outer layer of the peridium bursts and the sterile basal portion

elongates considerably, hoisting

up the gleba

inclosed in an inner peridium.

The

Giant Puff-ball {Lycoperdon giganteuTn) sometimes attains huge dimensions
occasionally a metre in diameter.
(figs.

391

*

and 391

Allied to the Pufl-balls

is Geeister,

the Earth-star

In this genus the outer peridium sphts into segments and

^).

becoming perforated and liberating the spores.
Earth-stars are met with now and then, but they are not usually very common.
In Cyathus (figs. 391 and 391 ^) we have a form resembling a little bird's-nest
folds back, the inner peridium

**
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Here the chambers, instead of being numerous and deliquescent

containing eggs.

as in Lycoperdon, are few and pi'ovided with thick, hard walls; they arise in a

matrix which occupies the whole body of the Fungus, and when mature they

become

by a

isolated

by the disappearance of the matrix.

string to the wall of the peridium

arises

(c/. fig.

common Stink-horn Fungus and

like,

Each chamber is attached
The opening at the top

is

other forms.

closes

Clathrus (shown in
is

fig.

391

'')

has

its

Pei-haps

it in.

the Phalloidece, which includes

Whilst immature they are egg-

but at ripening the investment bursts and the remarkable gleba

work; the gleba
it is

'').

by the coming away of a membrane which previously

the most remarkable group of Gasteromycetes

the

391

is

hoisted up.

gleba spread over a hollow spherical lattice-

red in colour and the appearance of the Fungus very striking;

rare in this country.

The Stink-horn, Phallus impudicus,

When

is less rare.

the gelatinous investment bursts, a spongy, spindle-shaped stalk expands and raises

up the green,

cap-like gleba.

of their spores.

The

Phalloideaj depend

Flies are attracted

by

upon

insects for the dispersal

the bright coloration and foul smell of these

Fungi, and they lick up the mucilage into which the gleba deliquesces with great

Perhaps the tropical Dictyophora

avidity.

the group.

It

jjlialloidea is the

resembles a Phallus, but unfolds around

most remarkable of

itself

a delicate white

network which hangs expanded from below the gleba-cap like a crinoline. It
thought that this appendage like the white corolla of a night-flowering plant

is

—

renders the Fungus additionally conspicuous after dark.
ference to their
"

marked

Flowering Funeri

The

Phalloidete, in re-

attraction for insects, are sometimes spoken of as the

".

ADDITIONAL GROUP OF FUNGL
LICHENES.
In our review of the various alliances and families of Fungi the fact has been

from time

members of various groups live symbiotically
Though obviously all these Lichen-fungi do not constitute
a natural group or alliance, we propose treating them for convenience together.
The general characters of Lichens and their mode of life have been already indicated
in the chapter commencing at vol.
p. 243; consequently little but an enumeration
to time noted that certain

wath Algae as Lichens.

i.

of the groups of Lichens and their methods of reproduction

is

required now.

Briefly,

a Lichen consists of a Fungus and an Alga upon which the Fungus lives parasitically.

But

it

is

something more than a mere parasitic Fungus on a green plant.

mycelium involves the Alga
kill it like

an ordinary

in the

parasite.

able to manufacture in virtue of

Alga.

most complete manner
It lives

its

(cf. fig.

392), but

it

The

doesn't

upon the organic food which the Alga

is

chlorophyll, but without obvious injury to the

Indeed, the algal cells often attain to a larger size and greater brilliance of

colour than

when growing

freely.

On

the other hand, the Alga

is

nowhere

in contact

with the substratum (being inclosed in the substance of the Fungus), so that water
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and dissolved salts are absorbed and supplied it by the Fungus.
by the Fungus, and able to exist in places where it could not
for the Lichen,

we speak

of symbiosis, a living together.

the predominant partner in this association, Imt

it is

'Tis

true the Fungus

the

is

it

Thus,

live alone.

not a parasite in the

Further, as predominant partner

acceptation of that term.

It is also protected

is

common

Fungus which

determines the form of growth and takes the initiative, the Alga following

after.

But even to this i-ule an exception has been found, and very likely others exist.
For where two organisms live together, as in the Lichen, it may well happen that
conditions
difficulty,

may

under which the Fungus can only control the Alga with

exist

and that the Alga, attempting as

fungus to follow

it,

were

it

compels the Lichen-

to escape,

This indeed seems to be the case in one of the

not to lead.

forms of that most remarkable of

all

Lichens, Cora pavonia, to be referred to

below.

The conception
Alga,

is

of the Lichen as a dual organism,

of relatively

modern

origin.

compounded of Fungus and

Its establishment

is

due to the researches of

Schwendener, which date back some thirty years, and to those of Bornet, which
Since those days the continued study of Lichens has tended

shortly followed them.

only to secure for the

"

more wide and universal
Alga was regarded as a

Schwendenerian theory

"

(as

it

was formerly termed) a

Previous to the Schwendenerian epoch

recognition.

"

from the hyphae of the Fungus; indeed the Algae were termed

And

for

many

Lichenologists
is

;

tlie

definite portion of the Lichen-thallus, its cells as arising

years was the

new view opposed by
we have not

Alg^

".

the majority of professed

but into this old controversy

sufEcient to say that the

lichen-gonidia

space to enter here.

of Lichens are referable to

It

known genera and

and that they have been determined for a number of
The Alga freed from the Lichen-fungus pursues its normal mode of life, and

species of free-living Algffi,
cases.

can then be identified; this

is

not always possible so long as

Lichen, owinjr to the change which the
fact that hitherto
it

Fungus

calls forth in

it
it.

remains within the
It is a

no Alga has been found so completely adapted

could not attain to

its

noteworthy

to lichenism that

On

normal development outside the Lichen-thallus.

the

other hand. Lichens have been raised from the spores of the Lichen -fungus allowed
to germinate on free-growing Algse.

synthesized; and

it

In this

way

a

number

of Lichens have been

has been shown that one and the same species of Alga could

serve for several Lichens.

nutrient solutions, and

Finally, the spores of Lichen-fungi

have been grown on

have attained to advanced stages of development.

nature, however, with one exception {Cora, see below),

it

is

In

known

not certainly

We
any Lichen-fungus can grow independent of its Alga as substratum.
which
must regard the Lichen-fungi as being members of various Fungus-families
that

have become so specialized to a peculiar form of nutrition that under ordinary
circumstances they do not develop upon anything except their Algie. The Fungusforms which occur in Lichens are vastly more numerous than are the Algse indeed
from the Chroococcacese and
tlie latter are drawn from relatively few families
;

—

and Nostoccaceae of the Blue-green Algse, and from the Protococcoidese, Confervoideae,

THALLOPllYTA.

and Coleoehajtere of the
serves for

many

class

Gamophyce»

of

G93

Green

Algfe.

Thus the same Alga

different Lichens.

we
Discomycetes, Pyrenomycetes, Hymeno-

Classifying Lichens according to the characters of the fungal constituent,
find

membei's of the following families:

mycetes, and Gasteromycetes.

We may

therefore speak of 4 families of Lichens:

Biscolichenes, Pyrenolichenes, Hymenolichenes,
Biscolichenes.

(c/. figs.

way.

393

^,

and 387

394,

many genera

In

produce asci in apothecia after the manner of Discomycetes

The apothecia

6S2).

(cf. p.

—All

and Gasteroliehenes.

arise in
-),

numbers on the surface of the Licheu-thallus

and the spores are formed

the spores are multicellular.

in the asci in the usual

In not a few cases there are

arrangements for the simultaneous di.stribution of the Alga-cells along with the

Fig.
>

392.— LichenB.

Hyplia; of Stereoeaulon ramulosum envelopiug fllameuts of the blue-green Alga Scytonema; x650. 2 Cladonia furcata with
Protococcus; x950. ^ Coccocarinamelyhdcea, section ot thMas; xCSO. (After liuriiet.)

ascospores, so that

able Alga.

shall not be left to

it

In these cases the algal

some are pushed up between the

Many

chance for the spores to alight upon a suit-

cells

bud actively below the layer

asci at the time

Lichens possess also conidial fructifications,

of asci,

and

when the latter reach maturity.
known as pycnidia {cf. p. 67>S).

These are flask-like excavations, into which tiny conidia are budded by the lining
cells.

These receptacles were formerly termed spermogonia and the conidia sper-

matia; but the evidence that they have any such function
gests

of the

is

most slender description.

On

a.s

the terminology sug-

the other hand, these conidia have been

caused to germinate and produce characteristic Lichen-thalluses in a number of
cases.

Pycnidia

may

be easily seen in the Iceland Moss (Cetraria islandica); they

occur one in each of the tiny teeth on the margins of the ribbon-like thallus.

common

is

vegetative propagation by means of brood-bodies

These arise as

little

known

buds below the surface, and consist of an algal

a weft of fungal hyphae.

Being formed

in (juantities together

cell

Very

as sorediu.

or

two and

they burst through

powder and constitute the " soredia-heaps ". They are
distributed by the wind or washed away by rain.
Both constituents of the Lichen
to the surface as a dust-like
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being present, they readily grow into fresh Licliens.
the Algye are arranged in a definite layer or stratum

In the majority of Lichens

(c/. figs.

392

^

and 3S7

rarely

'-);

are they distributed through the whole thickness of the thallus, as in the Gelatinous

Lichens (Collema,

may

fig.

393

Apart from these Gelatinous Lichens, the Discolichenes

^).

be divided, according to their form, into Crustaceous, Foliose, and Fruticose

Crustaceous Lichens include such as are everywhere attached to their

Lichens.

substratum (stones, bark of

may

examples

and cannot be removed without

trees, &c.)

be mentioned the Lecideas,

Lichens are not thus

its

substratum,

as, for instance,

Fig.

Ephebe Kerneri x 450.

2

;

Collema pulposum

;

Foliose

the well-known

orange Lichen Physcia parietina, the green-hued Peltigera canina

1

As

injury.

The

of the Lecanoras, &c.

the thallus forms a shield- or ribbon-like

fii-mly attached;

expansion, readily separable from

many

(PI.

XV.), with

393.— Gelatinous Lichens.

nat. size.

»

Section of thallus of Colleyna

pulpomm, with Nosloc

.is

Alga

;

x 460.

umber apothecia, common in moist places amongst moss and stones,
Umbilicaria, and many others. In the Fruticose Lichens the plant is only attached
Here are included many
at one place, and has a shrub-like, branched appearance.
elegant and well-known forms, including Usnea harhaia, the Old Man's Beard
projecting

Lichen (PL XV.), which hangs in tufts and festoons from the branches of

and sometimes produces large

disc-like

Another of these epiphytic forms

is

Ramalina

forms beautiful gray-green, ribbon-like
Iceland Moss

(PI.

Cup-moss

(PI.

XV.),

C

form which

Nor must Cetraria islandica, the
The last-named are glaucous
They include Cladonia pyxidata, the

nets.

rangiferina, the Reindeer-Moss

growing on heaths with

coccifera,

reticulata, a Californian

XV.), and the Cladonias be omitted.

and generally erect-growing and branched.
familiar

trees,

apothecia the size of sixpenny pieces.

its scarlet,

and

C.

macilenta

(PI.

(PI.

XV.), and

C

XV.), with orange

apothecia.

Pyrenolichenes.

mycetes

(c/.

p.

—In these the asci are contained in

678).

perithecia as in the Pyreno-

Otherwise they are in general agreement with the

group, and include crustaceous, foliose, and fruticose forms.

last

There are only a

ri.A It:

FRONDOSE AND FRUTICOSE LICHENS.

AT

—

THALLOPIIYTA.
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few genera of PjTenolichenes, including Verrticaria, Ephebe, Endocarpon, and
Sphccrophorus.
Basidiolichenes.

—These

occui-

only in tropical countries, and a number of genera

were formerly distinguished, including Cora, Dictyonema, and Laudatea.
pavonia, the best-known
striated thallus

which produces

roccw^-cells as its Alga;

rather

felt}^

Cora

form, consists of a greenish-yellow, fan-like, concentricallyits

basidia on the under surface and contains Chroo-

Dictyonema, on the other hand, consists of thin plates of

consistency, in

which the radiating character of the strands

is

very

apparent; these delicate plates, blue-green in colour, stand out from the tree-branch
to

Laudatea, though resembling Dictyonema,

is

a crus-

Both the latter forms have Äcyionema-filaments as Algje.

Quite

which they are attached.

taceous form.

Fig. 394.

recently

it

Lecanora esculenta.

has been shown by A. Möller, a naturalist

Brazil, that all these

and the same Lichen.

who

resided several years in

supposed distinct Lichens are different growth-forms of one
In addition to finding each of these foi-ms in connection

—so that there

—

is no doubt of their continuity
he found attached to
Fungus growing free from all trace of the Alga; this Fungus is
the Telephoreae (c/. p. 688), and when it is supplied with Chroococcus-ceWs

with the other

the Gora-ioTva the

one of

grows

into the Co7'a-form.

This seems to be the only well-ascertained instance in

The

which a Lichen-fungus has been found growing wild independent of an Alga.

Dictyonema- and Zauc^iea-forms consist of the same Fungus growing upon Scyto-

nema

instead of Chroococcus.

upper hand and
growth-forms

is

to

certainly the

Lichens of which

a

little,

most

Cora and

interesting, as it is also the

its

various

most beautiful of

all

we have any knowledge.

Gasterolichenes.
is

In the Laudatea-iovm the Alga seems to get the

determine the growth of the thallus.

—A Lichen from the Gasteromycetes has also been recognized

shortly-stalked, puff-ball-like form resembling a

The Alga (a Palmella) is restricted
is named Em^ricella variecolor.

Lycoperdon

(cf. p.

to the peripheral portions of the Lichen,

:

it

690).

which

.
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Phylum 3.— ARCHEGONIAT^.
Plants showinff a well-marked altei-nation of generations, that

is

of a sexual

The latter reproduces the
former by means of spores, the former the latter by means of egg-cells contained in
archegonia.
Fertilization is by means of spermatozoids which swim in water.
(oophyte) and an asexual generation (sporophyte).

t

Class

The sexual generation

I.—BRYOPHYTA

number of cases a leafy shoot, arising
from a branched, filamentous protonema. The asexual generation, which arises
from the archegonium,
destitute of leaves,

is

in the greater

a stalked or sessile capsule containing spores;

is

Alliance

Oophyte nearly always

XX.

A

elaters.

calyptra

is

not present.

The oophyte generation
surfaces,

(cf. fig.

i.e. is

Protonema inconcapsule containing spores and usually

dorsi- ventral; either thalloid or leafy.

Families: Ricciacece, Marchanfiacece,

lobed thallus

196 \

Anthocerotacece, Jungermanniaeece.

in the first three families is

p. 2.3),

dorsi-ventral.

a branched,

showing a distinction between

In the Jungermanniacese

it is

ribljon-like, or

upper and lower

its

likewise thalloid in some

forms, but in the great majority the oophyte has the form of a leafy shoot.

oophyte communicates with the substratum by means of
oophyte

is

from the

The sexual organs
little

The complete

rhizoids.

spore, but

tliis

stage

is

not so well marked as in the Mosse.s.

are borne usually in groups either in

outgrowths of the

little

depressions or upon

thallus, or, in the leafy forms, are collected together into

"flowers" at the tips of the shoots or in the axils of the leaves.

organs or archegonia are flask-shaped bodies with long necks, as in
egg-cell is contained in the enlarged basal portion,

the sporophyte or spore-capsule.

shaped bodies in which the
those of Chara,

archegonium

;

shown

its

in

tig.

The antheridia

2-ciliate

fertilization develops into

They resemble
The spore-capsule develops within the

spermatozoids are developed.

37-1' (p. 660).

lower portion (in

and on

forming the capsule proper.
is

In

The female
mosses.
The

are delicate, stalked, oval or club-

all

but the simplest cases) forming a

sucker which remains imbedded in the substance of the oophyte,

a stalk

The

preceded by an inconspicuous filamentous growth, the protonema, which

arises directly

special

is

— Hepaticae, Liverworts.

Spoi-ophyte a stalked or sessile

spicuous.

it

and never becomes independent of the oophyte.

many

its

"

foot

"

or

upper portion

forms, particularlj' in the Jungermanniacese,

developed between foot and capsule, so that the latter

is

ultimatel3' hoisted

The capsule does not burst through the archegonial wall until the spores are
nor is a portion of the archegonium raised up as a cap on the capsule as
happens in the Mosses. The capsule ultimately opens by splitting into valves. In
nearly all cases elaters are present with the spores. They are long thread-like ceUs
up.

ripe,

with

spiral thickening of tlie wall,

and as they

dr^'

become very hygroscopic and
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They

contractile.

assist

many

in the dispersal of the dust-like spores in

details of their co-operation

though the

in this respect

Before the ripening of the spores the elaters play an impoi-tant part

in

the nutrition

of the spores; they are sterile cells or filaments intermixed with the spores to
the}'

conduct

already

drawn

Ricciacece.

during

food-substances

—These are very simple
The

and branched.

little

spore-capsule,

i.e.

The

been

Attention has

development.

The

thallus

sexual organs are sunk in

upper surface of the thallus; antheridia and archegonia

on different individuals.

which

(c/. p. 24.).

forms occurring in wet places or floating

Duckweed.

in water (Riccia natans) like a

ribbon-like

their

to the brood-bodies or thallidia of Liverworts

cases,

not always the same.

is

lobed or

is

little

may

No

be

occur on the same or

fertilized egg-cell is here entirely

a sheath inclosing spores.

may

it

chambers on the
converted into a

elaters are present in this family,

Fig. 395;

Vertical section through an air-chamber of the Liverwort Marckantia polymorpjia showing the stomate-lilce pore and the
assimilating filaments. - Irausveräe section of a leaf of a Moss, Barbula aloides, showing the projecting plates of cells.

1

«X300; äx330.

nor

is

The genus Riccia includes 107

there a sterile base or foot.

species; there are

110 species in the whole family.
Marchantiacece.

—The

oophj-te

On

with marked dorsi-ventrality.

is

a lobed band-like thallus

the upper surface are a

{cf. fig.

number

opening to the exterior by a single stomate-like pore (Marchantia,

of

196 \

p.

23)

chambers each

fig.

These

395').

chambers are really excavations of the upper surface which become closed in
save for the pores in question. From the floor of each chamber sprout filaments of
chlorophyll -containing cells

the thallus.

(fig.

395'); these form the

main assimilating

In Marchantia and Lunularia brood-bodies (or

off in cup-like receptacles

(cf. fig.

196', p. 23).

gemma)

The sexual organs

in this family are

borne on special receptjicles on the upper surface of the thallus.
either shield-like or stalked

and umbrella-like

The male and female organs
variously arranged.

(as in

tissue of

are budded

These

may

Marchantia, Fegatella,

be

&c.).

respectively occur on separate receptacles and are

There are special sheathing structures associated with the

The sporophyte generation or sporogonium has a sterile base or foot
The spore-capsule is joined to the
wliich remains embedded in the archegonium.
The capsule opens by splitting into teeth.
foot by a narrow, isthmus-like neck.

archegonia.

Elaters are present.

Considerable variety

receptacles of the sexual organs.

165 species have been distinguished.

is

sliown in this family in the

foiiii

of the
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Anthocerotacece.

—The

oophyte has the form of a little lobed disc, in depreswhich the antheridia and arehegonia are sunk. The sporo-

sions of the surface of

gonium

long and cylindrical, and

is

is

invested in a circular sheath at

spore-layer has the form of a hollow cylinder, leaving a
tissue

columella).

(the

nutritive tissue for

Elaters

them rather than

as instruments of dispersal.

^^
*

central strand of

present amongst the spores, and serve as

are

Fig. 396,

sterile,

The

its base.

Tn this group

li\

—JungermanniaceEe.

Frullania dilatata growing on the bark of an Acer. - A small portion of tliis plant enlarged it shows the stalked sporecapsule burst into four valves attached to the valves are the elaters. 8 A shoot of the same FniUania seen from the
under side at the base of each leaf is a little pitcher containing a Rotifer. The little toothed scales lying on the stem are
* The Rotifer (Callidiua symbiotica) removed from tiie
* A single pitcher and its contained Kotifer.
the aniphig.a3tria.
pitcher.
inat.size; 2x20; 8x26; »x30; 'xlOO.
;

;

;

— alone

amongst the Liverworts

dehisces into

two

There are 103

— stomates

—Include

')

;

It

both thalloid forms, in which the oophyte genei-a-

tion has a general resemblance to that of a

396

the spore-capsule.

species.

Jungermanniacece.

(cf. fig.

occur upon

valves.

Marchantia, and creeping leafy forms

The sporogonium

the latter are by far the more numerous.

cases consists of a long-stalked capsule

which

Elaters are present, often attached

the capsule-wall.

to

splits into four valves (fig.

grow for the most part on damp earth, stones, and bark of
The thalloid forms include the very common Pellia

in both

396

^).

The Jungermanniacese
trees.

— like

a Marchantia, with

—
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long-stalked capsules inserted on

the curious aquatic Riella with

its tliallus
its spiral

Metzgeria, branched and ribbon-like,

membrane

complex Symphyogyna and Pallavicinia

rather

(see

fig. ;}66, p.

(chiefly

611),

tropical),

and the

with

their

creeping rhizomes and stalked fronds; these two forms, almost unique amongst the

The antheridia and archegonia

Liverworts, show a well-marked vascular system.

are scattered over the surface of the thallus and not on stalked receptacles as in the
Marcliantiaceaä.

The
which

parallel to the

three rows of leaves,

These ventral leaves,
fig.

396

numerous and, as a

leafy foi'ms are very

lie

^),

borne in

substratum

(e.g.

branched axes

396

').

There are

hairs.

The archegonia are usually

groups at the tips of the main or lateral shoots, and are inclosed

The antheridia occur

in involucres.

fig.

two towards the upper surface and one towards the lower.
which are termed amphigastria, are tiny and scale-like (see

and sometimes are only represented by
little

rule, consist of

Frullania dilatata,

JungermanniaceiS pi'oduce curious
of their leaves,

The sporogonium is
Not a few of the leafy

in various positions.

always a long-stalked capsule as in the thalloid forms.
little

appendages or "auricles" at the bases

and these are often developed into

little

pitchers

(fig.

396

other cases the amphigasti'ia bear pitcher-like appendages of the same kind.
structures seem to be receptacles for the holding of water

times of drought.
dilatata,

figs.

396

*

by

between the Rotifers and the Liverwort.

directly produced

In

These

capillai-ity against

In some forms Rotifers inhabit these pitchers (e.g. Frullania
and 396 '), but there is no evidence to show tiiat the Liverwort

uses their bodies as food like ordinary pitcher-plants, or that
exist

^).

by the Rotifer

They are probably formed by

The

any

special relations

pitchers are not gall-structures

—they develop equally well with or witiiout

them.

the plant simply for storing water, and are found

by

Rotifers and other small animals to be convenient abiding-places.

There are more than 3500 species of JungermanniacejB

Alliance

The oophyte generation

XXI.

— Musci, Mosses.

spore-capsule, the latter usually

The upper portion

columella.

it arises as a lateral bud from
The sporogonium has a seta and

the leafy moss-plant;

is

the simple and generally filamentous protonema.

possessing a central sterile mass of tissue, the

of the

archegonium

is

often raised as a calyptra by

the elongating sporogonium.
Families: Sphagnacece, AndreceacecE, Archidiacece, Bryacece.

Sphagnacece.

—These

are

the

Bog-mos.ses, and

they include a single

gentis.

Sphagnum.
minates in

The form of the protonema here depends on whether the spore gerwater or upon a solid substratum; in the former case it is branched and

filamentous, in the latter

The

it is

a cellular expansion, not unlike a fern-prothallium.

by budding from the protonema, and is remarkable on
account of its water-retaining properties. The character of tlie leaves has been
already described and figured at vol.
The sexual organs arise on special
p. 219.
leafy moss-plant arises

i.
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shoots at the apex of the plant
female, and

may

397 "); these shoots are respectively male and

occur on the same or on different plants.

in the axils of tlie leaves of the

the female shoots.

(fig.

The

male shoots, the archegonia

fertilized egg-cell develops into the

in

The antheridia are
groups at the tips of

sporogonium, the lower

portion of which forms a large foot, whilst the upper part swells up into the spore-

Fig. 897
1

—Mosses.

concealed by the cap (calyptra), that tn the right is exposed. 2 The
* Tlie same after
8 Spore-capsule of Polytrichum commune with its lid.
6
*
Spore-capsule of same with its calyptra. ' The same after removal
Bnjum ccegpiticium.
the falling away of the lid.
of the calyptra.
The same after removal of the lid, showing the teeth (peristome). ^ A portion of the peristome,
n Bylocomium, spleiidens. 12 .Spore10 Antheridia, archegonia, and paraphyses of Bryum axspiticium.
enlarged.
capsule of same, i" Andreasa mpestrin with burst spore-capsule. 1* Sphagnum cynibifolium the spore-capsules are
i5 A single capsule of the same.
1. 2 '. ". ". natural size; a. *. 6. r. 8. is, u, 16 x5;
still intact in the left-hand specimen.

Polyirichum commune; tlie spore-capsule to the
same moss in an earlier stage of development.

left is

>*

;

9,

1»

X

160.

capsule.

The spore-layer

mately the archegonium
spores are set free

in the latter has the

is

remaining quite short.

shell.

Ulti-

hurst irregularly by the enlarging .sporogonium, and the

by the removal

In Sphagnum, a true

form of a hemispherical

seta

is

of a circular lid at the summit.

not developed, the region between foot and capsule

The same

result,

however,

is

achieved by a considerable
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elongation of the axis of the female shoot takiiio; place in the region immediatelj'

below the group of archegonia.

though

this stalk

is

The capsule

no part of the sporogonium

{cf. fig.

397

'*).

of the Bog-mosses form an important constituent of peat.

AndreceacecB.

—A small family, including the single genus, Andrecea.

first settlers

upon new

important part as soil-formers
the spore-capsule

is

They

are

and inhospitable rock-surfaces, and play an

(cf. vol.

i.

p. 266).

In them the mode of bursting of

altogether pecuhar amongst Mosses.

Fig.

A

thus hoisted up on a long stalk,

The remains
amongst the

1

is

Four longitudinal

slits

398.— Mosses.

germinatu!; spore. ' A Moss-protonema. ' Protonema giving rise to a bud from which will arise a leafy moss-shoot.
* Longitudinal section of tlie tip nf a male shoot of a Moss
small, club-shaped antheriilia are present between the scales.
' Tip of a female shoot with archegonia; two of them cont.ainiug spurogoniums have eularged. and in the left-hand one
» Leafy female
of these two the upper part of the archegoniuni (calyptra) has been torn from the basal portion.
', -, ' x 350-400; * x 1.^: ' x SO; « x 6.
Btaoot bearing a fully developed sporogonium; the calyptra is still in position.
;

arise in its wall,
{cf. fig.

and the four valves remain attached

to one another at the

apex

397 ").

Bryacece.

—This family includes the vast majority of the Mosses.

ing spore produces a simple, branching, filamentous protonema

on the surface of the ground, certain of
rhizoids

and penetrating the substratum.

Moss-plant arises as a lateral bud

(ef.

fig.

its

From

(figs.

The germinatand 398 -)

398

'

branches developing as colourless
the protonema the ordinary leafy

398 3).

The curious

properties of the

protonema of the Luminous Moss (Schistostega osmundacea) have been already
described (cf. vol. i. p. 385, and PI. I. fig. p). The leafy shoots become rooted by the
development of rhizoids from their lower extremities, and bear their leaves,
rule, in three rows, though a slight twisting of the stem often disguises this

£is

a

fact.
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The Luminous Moss just mentioned is an exception; in it the leaves are arranged in
two rows (c/. fig. 399"). The leaves of Mosses are generally simple, and (unlike the
Jungermanniacese) provided with midribs.

Barbula

aloides, &c.

(cf. fig.

In

ridges of thin-walled chlorophyll-containing

transpiring surface.

and gemmae.

many

the Polytricheae, and in

of

395^), the upper surface of the leaf bears longitudinal
cells,

thus adding to

The Moss-plant can propagate

freely

its

assimilating and

by means

of brood-bodies

These sometimes take the form of modified leaves, sometimes of

stalked bodies on the leaves; occasionally they are collected together into
tacles at the tips of the shoots, as in Tetraphis {cf.

fig.

196, p. 23,

The antheridia and archegonia are

cases are illustrated).

where

this

little

recep-

and other

collected into little recep-

tacles or "flowers" placed either at the tips of the shoots (in the

acrocarpous Mosses,

397' and 398"), or laterally in the leaf-axils (in the ^J^ettrocarpoits Mosses,

c/. figs.

397

fig.

little

c/.

Occasionally both antheridia and archegonia are present together in the

'').

more frequently they are in separate receptacles
and 398 ^). Mingled with them are sterile scales, the paraphyses. The
{cf. figs. 398
"structural details of the sexual organs and the mode of fertilization in Mosses has
same "flower"

{cf. fig.

397'°), but

*

already been described

After fertilization the egg-cell within the

pp. 64-66).

{cf.

archegonium divides and enlarges, and gradually fashions
the asexual generation of the Moss.

growing embryo, but sooner or

itself into

the sporogonium,

For a time the archegonium stretches with the

later it

is

ruptured

{cf. fig.

portion raised aloft on the sporogonium as the calyptra.

398^), and

its

Sometimes the

upper

calyptr<a

forms a closely-fitting cap, entirely investing the capsule as in Polytrichuvi
397

'),

398

*).

or

it

may

be a

little

hood

split

down one

After the raising of the calyptra

side as in

by the elongation

Bryum

(fig.

397^ and

of the stalk or seta of

Though

the sporogonium the apex swells and develops into the capsule.
all

(figs.

cases the sporogonium consists of a capsule borne on a long

in almost

smooth stalk (the

embedded below in the tissues of the female shoot of the Moss-plant,
a very considerable amount of variety is met with in the structural details of the
The seta may pass gradually into the capsule as in Bryum (fig.
capsule itself.
seta),

which

is

397®), or there

may

be a bulb-like enlargement (apophysis) at the base of the

capsule as in Polytrichum

(fig.

397^), or this enlargement

may

attain considerable

dimensions, exceeding the spore-producing part of the capsule, as in
(fig.

399).

and

it

capsule

is
is

This apophysis

is

the only portion of the whole Moss which bears stomata.
the spore-layer.

Splachnum

of importance as an assimilating and ti-anspiring organ,

Within the

This has the form of a hollow cylinder surrounding a

central sterile tissue, the columella.

External to the spore-layer, and between

it

and

is a lacuna generally traversed by chlorophyll-containing
Above the spore-layer the columella expands into a mass of
At
tissue, which forms the lid of the capsule (operculum, cf. figs. 397^ and 397^).
the periphery of the lid, where it abuts upon the wall of capsule, a ring of cells

the wall of the capsule,
filaments of

cells.

later, by the rupture of this ring the lid comes
capsule
is
guarded only by a set of teeth, the peristome
and
the
mouth
of
the
away,
By the time that the lid is ready to corne
{cf figs. 397 ^ 397 ^ 399 ^ and 399«).

becomes marked out (the annulus);
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the spores are ripe, and the columella, &c., have dried

up and

collapsed.

The

teeth of the peristome are exceedingly varied in pattern in the various genera of

Mosses; typically there are two series of them forming an outer and an inner peri-

stome

(cf. fig.

397

®),

scopic,

but they are differently thickened, fused, and divided, and one

Gymnostomuvi), may be absent. They are very hygroand their function will be alluded to later on when we are discussing the

or even both series

(e.g.

399.
'

— Spore-capsules of Mosses.

unripe capsule of the same. ^ a ripe and open capsule of the same. * Splachnum vasculositm.
* Longitudinal section of a ripe capsule of this moss, showing the large apophysis below containing lacuna), and traversed
in the middle by the columella; above is the capsule proper with persistent columella, spore-sac, and peristome.
'
« Splachnnm ampultaceum.
An unripe capsule, s a ripe capsule of the same. » and lo Schistostega osmundacea.
" A ripe capsule of the same. ', «, «, »» natural size a, a x 2 ', », » x 10 " x 15; » x 100.

Splachnnm luteum.

2

An

;

distribution of spores.

other Mosses.
their apices
(cf. fig.

The

397

In this

;

;

In the Polytrichese the peristome

is

not quite the same as in

group the teeth are very numerous and quite

short,

a membrane (the epiphragm) remains stretched after the
•).

The spores here tumble out between the

position of the sporogonium

is

fall

and from
of the lid

teeth.

of course determined

by that

of the female

"flowers"; where these are terminal the sporogonium will be terminal (acrocarpous),
similarly where lateral (pleurocarpous).

The number

of genera of Bryacese

is

so
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numerous that

it is

hardly possible to mention even the most notable here.

alis is of interest in beinir aquatic;

Splachnum

(cf. fig.

apophysis and being saprophytic on animal excreta

aphylla

is

399) in

{cf. vol.

an exceedingly simple form and vegetates

i.

Fontin-

having a very large

p. llfS).

Buxhaumia
Leafy

in the protonema-stage.

shoots are only formed in connection with sexual reproduction, and even then they
are very rudimentary.
Fossil Mosses are

This plant has been thought to be a primitive type of Moss.

met with

II.— PTERIDOPHYTA, Vascular Cryptogama.

Class

As

in the

and more recent deposits.

in Tertiary

Bryophyta, so here, a well-marked alternation of generations
Whilst in the Liverworts and Mosses the oophyte

hibited in the life-history.

ex-

is
is

oophyte

is

a mere prothallium of simple nature, the sporophyte

ture with root, stem, and leaves,

a complex struc-

and a well-marked vascular system.

from the prothallium at an early stage

free

is

the

The

dominant stage ("the plant") here the sporophyte constitutes "the plant".
It

becomes

The Pteridophyta

in development.

contain the following alliances: Filices, Hydropterides, Equisetales, Lycopodiales.

The plant
Pteridophy tes

or sporophyte generation attains to a wide diversity of form in the
;

thus,

amongst the Ferns the stem

of fronds, or is elongated
ales it is erect

and

is

often short and bears a rosette

and rhizome-like with leaves at

jointed,

and the leaves are reduced

intervals; in the Equiset-

and in

to toothed sheaths;

much -branched, and covered with
simple scale-like leaves over the entire surface. Upon the leaves are borne the
sporangia which contain the spores. The sporangia may be either scattered over

many

Lycopodiales the stem

is

procumbent,

ordinary leaves or on special leaves collected into cones.
nected with the spores that must be described here.

many

other Pteridophytes

all

There

Though

is

one feature con-

in the

Ferns and in

the spores are of one kind and each gives rise to a

prothallium bearing both archegonia and antheridia, there are Pteridophytes in the

and Lycopodiales

alliances Hydropterides

The

latter are

known

in

which two

sorts of spores are produced.

as heterosporous, the former as homosporous.

plants are heterosporous the spores are of

two

sizes,

Where the

and the larger ones (macrospores)

are contained in fewer numbers in the sporangia than are the smaller ones (microspores).

On

germination the macrospore gives rise to a female prothallium only,

the microspore to a male prothallium;

gonia and antheridia.

i.e.

growths which bear respectively arche-

The male prothallium

is

a very simple structure, and

its

part

played so soon as it has liberated its spermatozoids. The female prothallium
having to nourish the young sporophyte for a while, until such time as it can live

is

independently,

is larger,

and

is

usually well-provided with food-material.

Contrasting the Pteridophytes and Bryophytes, the Fern-plant corresponds to
the sporogonium of the latter and the prothallium to the Moss-plant or Liverwort
thallus.

In the former the sporophyte, in the latter the oophyte generation

more complex.

But

is

the

that a Fern-plant has been elaborated out of a Moss-sporo-

goniura, or that the Fern-prothallium

is

a reduced or degraded Moss-plant,

is

exceed-
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likely that

It is nioi'e

aud have then developed along

origin,

tlie

two groups have had a common

entirely diflerent lines

Alliance XXII.

—

rilices, Ferns.

Families: ffymenophyllacece, Polypodiacece, Gyatheacece, Gleicheniaceoe, Schizceacece,
MarattiacecB, Osmundacecv, OphioglossacecB.

With us

for the

most part Ferns have short underground stems bearing a rosette

Male Fern (Aspidium Filix-mas) and Hart's-Tongue Fern {ScolopendriuTn vulgare), or there may be an elongated horizontal underground rhizome,
of leaves as in the

as the Bracken Fern (Pteris aquilina)

other hand, Tree Ferns are common.

p.

and

473,

vol.

Many

roots.

which

p. 714),

is

developed

The

trees.

climbing habit, the long rachis of

its

The view has been

stem of a twining plant.

(c/. fig.

347,

often enveloped in a perfect plexus of aerial

with us Polypodium vulgare

ing the trunks and boughs of large

by

to the genera Cyathea,

is

Ferns are epiphytic, especially in tropical forests

alcicortie, fig. 349, p. 475);

terized

They belong mostly

In these a considerable caudex

Alsophila, and Bicksonia.
i.

and Polypody {Polypodium vulgare), the

In the tropics and sub-tropical regions, on the

leaves being produced at intervals.

tropical

Platycerium

often

compound

its

held,

(e.g.

met with envelopgenus Lygodium, is characis

and

is

leaf

twining like the

alluded to on

p. 12,

that

the fronds of Ferns are not really leaves but modified stem-structures, the scaly

and fronds being regarded as the true leaves. It
is not very widely held amongst Botanists, and

structures that occur on the stem
is suflScient

to say that this view

that here the term leaf

is

love moist and shady habitats

humid rocks

Broadly speaking. Ferns

used as synonymous with frond.
;

they grow especially in woods and forests, and on

beside streams, &c.

Generally their leaves are thin and delicate, and

ill-adapted to withstand prolonged desiccation.

Borne on the leaves of Ferns are the sporangia,
are developed.

tinj'

capsules in which the spores

The form of the sporangium and the arrangement of these bodies

varies in the different families of Ferns

which are used for the grouping and

—indeed

the sporangia afford characters

classification of Ferns.

In the commonest

Ferns (belonging to the predominant family Polypodiacese) the sporangium resembles

two watch-glasses placed
walled

together, the rim being occupied

cells (the annulus),

and the whole mounted on a

In other families the stalk

may

by a

series of large, thick-

little

stalk

(cf.

fig.

400

**).

be absent, the annulus incomplete, oblique, trans-

verse or altogether wanting, &c., as will be pointed out in treating the several
families.

many

The sporangia are aggi-egated into clusters, the sori, and these are in
by little outgrowths of the leaf-surface (indusia) or under the
margins of the leaf. The form and arrangement of the sori and indusia

cases protected

infolded

provide the characters according to which the large family Polypodiaceoe

is

sub-

divided.

Hymenophyllacece.

— The

Filmy and

Bristle

rhizome which bears delicate fronds at intervals
Vol. IL

Ferns.
(cf. fig.

There

is

generally a

400^); the lamina of the
9S

—
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leaf is often only

one

Zealand).

cell thick,

and stomata occur only

genus Loxsoma (New

in the

The other genera, Hymenojjhyllwm (tlie Filmy Fern) and Trichonianes,
The former is not uncommon on the rocks

are both met with in Great Britain.

beside waterfalls, but the latter {Trichomanes radicans, the Killarney Fern) seems

In this family the sporangia occur

to be almost restricted to the south of Ireland.

at the margins of the fronds on the excurrent veins
sessile,

and the annulus

The sorus

gium.

inve.stment

is

is

is

transverse,

i.e.

(.see

400^).

fig.

They are

at right angles to the axis of the sporan-

surrounded by an enclosure formed from the leaf-margin; this

cup-shaped in Trichomanes and bivalved in Hymenophyllum. Often
on which the sporangia are inserted projects consider-

in the former genus the axis

ably from the cup

—hence the name Bristle Fern.

In this family the prothallium

is

unlike that of other ferns, being frequently filamentous and branched; the filaments
often bear local expansions, upon which the archegonia are inserted.

There are about 200 species of Hymenophyllacese.
Polypodiacece.

—By far the largest family of

Ferns; indeed this family includes

more than three times as many species as all the rest of the Pteridophytes together.
Almost all our familiar Eurojjean Ferns belong to it. The character which they all
have in common is a stalked sporangium (fig. 400^''), with vertical annulus. The
distribution and form of the sori are exceedingly various.
The Polypodiaceae have
been separated into the following tribes:
liece,

Pteridece, Aspidiece, Asjdeniecc, Daval-

In the Pteridece the

PolypodiecB, GraTninitidece, Acrostichece.

sori occur at

the margin of the leaf; in the Bracken Fern (Pteris aquilina) the frond

is

much

branched, and the sori are everywhere continuous on the pinnule-margin; they are

covered in by an indusium derived from the margin; in the Maiden -hair Fern

{Adiantum Capillus-Veneris)

the tip of the j^inuule

folded back over the sorus.

is

In the Aspidiece the sori are scattered, circular, and covered in by a circular or

Aspidium Filix-mas (the Male Fern)

kidney-shaped indusium.

The

sorus

is

much

belongs to this tribe.

elongated and linear in the Asplenieoe, and the indusium

is

Asplenium Ruta-muraria, figs. 401* and 401').
The Lady Fern (Athyrium Filix-fcemina), Hard Fern {Blechnum), Hart's-tongue
{Scolopendrium), &c., are members of this tribe. In the Davalliece, which include
inserted on one side of

it (e.g.

the large tropical genus Davallia, the sorus
pocket-like indusium.

is

near the margin, and inclosed in a

In the PolypodiecB the sori are circular and scattered over

the under surface of the frond.

There

is

no indusium

(see

400').

fig.

an indusium.

Tnitidece resemble the last-named in the absence of

The

The Gh'amsori usually

follow the veins, frequently forming very elegant reticulations on the under surface
of the leaf, as in the tropical genus Hemionitis.

nogramme) belong

to this tribe.

covered with sporangia, and there
(fig.

400*), Platycerium

(fig.

The Gold and

Silver Ferns (Gyni-

In the Acrostichece the whole under surface
is

no indusium.

349, p. 475),

Examples

are,

is

Rhipidopteris

and Acrostichum.

Nearly 3000 species of Polypodiaceae are known.
CyatheacecB.

annulus

of the

— This

family includes the Tree-ferns

sporangium

is

slightly oblique;

it is

(fig.

347,

p.

473).

The

only indifferently represented in
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Fig. 400.— Various KeriiB.
I

NephrolepU Duß.

Sorus of the same fern, with cup-shaped investment seen in longitudinal
« Portion of frond of Gleichenia alpina.
T Schizcea fistulo&a.
section. * Jthipidopteris peltata. * Polypodium serpens.
* Botrychium lanceolatmn.
• Under side of a fragment of the frond of Gleichenia alpina; above the sporangia are
concealed hy a tuft of scales, below they are exposed, lo and n Fertile pinnulu of Cyatkea eleyans. 12 Longitudinal
1» Sporangium of Cyathea.
" Sporangium of Polypodium. 's Sporangium of Schizcea.
section of a sorus of Cyathea.
>• Underside of the pruthallium of Aspleniunu
1, 2, \ «, e^ t, b natural size; «. ». w, ", ", I3, H. i^, " x 5-20.
3

Trichomaiies Lyallii.

*
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fig.

400".

In Cyathea

(figs.

400

^''>"'^'')

the indusium

In Diclcsonia the sorus

until the spores are ripe.

is

is

cup-like,

and closed

marginal, with bivalved indu-

sium; in Alsophila the sori are scattered, and the indusium absent or rudimentary;
in Hemitelia the indusium

and situated on one
are known.

is scale-like,

Cyatheaceae about 200 species

Fig.
I

side of the sorus.

Of

401.— Lile-history of a Fem.

seen from the under side. ' An archegonium in longitudinal section. • An antheridiuni. * Escape of
spermatozoids from antheridium. * Young sporopliyte witli first leaf arising from the prothallium. ^ Complete sporo^ A
T Under surface of pinnule of same, showing linear sori and lateral indusia.
phyte of Anplenium Huta-muraria.
young protliallium arising from a spore the spore is below. « natural size i x 8 ;-,*,* x 350 * x 6 ' x 3 9 x 240.

A Femprothallium

;

Oleicheniacece.
lus,

;

—Mostly tropical forms.

and are collected into

little sori

;

;

;

The sporangia have a transverse annu-

of 3 or 4 sporangia, often very closely packed

The frond usually forks repeatedly. There is only one
genus, Gleichenia, which has some 40 species.
Schizceacece.
The members of this family are also for the most part ti-opical.
(cf. figs.

400 ", and 400 ^).

—
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The sporangium
400

is sessile,

In Schizcea

'*).

partly sunk in

little

fertile spikes at

(fig.

and the annuhis is situated at the apex like a cap {cf. fig.
400 '') the fertile pinnules bear two rows of sporangia

pockets; in the climbing fern

the leaflets bear

the mai-gin, and the sporangia are sunk completely in

one row on either side of the spike.
portions

Lygodium

—a green

In

little

little

pockets,

the frond divides into two

Aneimia

vegetative portion, and several fertile branches whose ultimate

naked sporangia. In habit Aneimia is not unlike a
Of Schizaeaceae there are some 70 species.
Tropical Ferns, many of them attaining considerable dimensions.
MarattiacecE.
The fronds are distinguished by possessing a pair of stipules at their base. The
sporangia are more bulky than in the families hitherto enumerated, and in Angio-

ramifications are beset with

Botryckium

{cf. fig.

400

*).

—

pteris are arranged in

the sporangia of each sorus are joined together into

all

There

bodies.

is

now

is,

little

little

cap of

— Here also the

cells in place of

sporangium
In

it.

button or bean-like

little

cap of

cells possibly represents

but this family was much more abundant, than

species,

abundant in the Coal Measures.
destitute of annulus, and possesses

in palaeozoic times; their remains are

OsmundacecB.
a

no distinct annulus, though a

There are 25 existing

one.
it

close together, whilst in Marattia, Kaulfussia, &c.,

rows very

is

Osmunda

regalis, the

Royal Fern, the upper

pinnules of the frond alone produce sporangia, but in such quantity that their whole
surface

is

covered with them; thus the tips stand out in marked contrast to the rest

of the frond (hence the

name

"

Flowering Fern").

The other genus

Todea, resembles a Filmy Fern in the delicate texture of

of the family,

There are only

its leaves.

11 species altogether.
Ophioglossacece.

—A

small family including the Adder 's-tongue (Ophioglossiom)

The frond here

and Moonwort (Botrychium).
portion, the latter

tongue the

is

a

its

and the

resembling a panicle.

subterranean tuberous body.

little

fertile

In the Moonwort

substance.

the fertile portion

divides into a sterile

The

generation has not followed in any instance.

and a

fertile

In the Adder 's-

from the base of the former.

arise

sterile portion is unlobed,

being sunk in
branched,

seeming to

portion spicate, the sporangia

(cf.

fig.

400*) both parts are

The prothallium

origin

from

it

in this family

of the sporophyte

There are twelve species of Opliio-

glossaceae.

Alliance XXIII.

This alliance
earlier rather

are

more or

is

— Hydropterides, Rhizocarps.

nearly associated with the Filices and more particularly with the

than with the last-mentioned families of that

less aquatic in habit;

are heterosporous,

i.e.

that

is

All the genera

the fact that they

some sporangia contain macrospores (one

sporangium) the others microspores.
are inclosed

alliance.

but their distinctive feature

by metamorphosed

The sporangia

in

each

are collected into sori, which

leaf -segments into little frmt-like bodies.

Families: Salviniacece, MarsiliaceoB.

members of the alliance agree in their aquatic habit and in being heteroThe macrosporangia are larger than the microsporangia, and contain one

All the
sporous.
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big oval macrospore; the microspores are produced in numbers in the microspor-

The macrospore,

angia.

in addition to a hard wall, possesses an external gelatinous

On

layer with stratified structure.

germination, the macrospore develops

its

(female) prothallium at one end, and, on the bursting of the spore-wall at the apex,
tills

prothallium and the archegonia developed on

its surface,

are exposed.

Of the

contents of the spore, only a portion forms the prothallium, the rest remaining as a
reserve mass.

The

microspores, which are usually

several divisions (forming antheridia),

Fig.
'

and

embedded

in mucilage, undergo

which

liberate spermatozoids,

fertilize

402.— Hj-dropterides.

Salvinia natans, showing the floating and submerged leaves. ~ A portion of the same seen from the side, and showing the
sporocarps at the base of the submerged leaves, s a section through two sporocarps of Salvinia. nalajis; that to the left
contains macrosporangia only, that to the right microsporangia. * Pilularia globtUifera; one or two sporocarps are
shown at the base of the needle-like leaves. * Marsilia quadn/olia, showing sporocarps. » x 4 the rest, natural Bize.
(After Luersseo.)
;

the archegonia.

From one

of the archegonia the

young sporophyte

arises,

and

of which

are

gradually develops into the adult form.
Salviniacece.
floating plants.

—Include

two genera, Salvinia and AzoUa, both

The former occurs

in Southern Europe, the latter, though hardy

in Europe, is a native of America, Australia, &c.

has a stem which

submerged

leaves.

like tassels in the

plant,

The
water

latter divide into
(c/.

and play the part of

embryo.
of

lies

Salvinia

(figs.

402

The sporangia

fig.

roots.

402

-).

is

and 402

-)

True

numerous filaments, which hang down
They are the absorptive organs of the

roots,

however, are wanting, even from the

are borne on these submerged leaves close to the point

attachment to the horizontal stem, generally in three groups or

which

^

horizontally on the water, and develops both floating and

inclosed in a cup-like

sori,

upgrowth arising from the submerged

each of

leaf (c/. fig.

;

PTERIDOPHYTA.

The arrangement

402''').

of the sori

400*), except that the cup

is

is

711

not unlike those in Trichomanes

In each sorus occur only

closed round the sorus.

macrosporangia or niicrosporangia; but in each group of three

Each sorus with

different from the other two.

The other genus, Azolla, resembles a

carp.

39G

',

p.

Ö9S);

sori usually

one

is

investment constitutes a sporo-

Jungermannia

floating, leafy

(cf. fig.

with tiny leaves, and numerous true roots hang down

closely set

it is

its

(cf. fig.

The macrospores are provided with a floating apparatus and hooks;
and the microspores which escape from their sporangia in packets have long barbed
Thus the
appendages, which become attached to the hooks of the macrospores.
into the water.

spermatozoids escape in the immediate neighbourhood of the female prothallia.

There are 9 species of Salviniacece.
Fossil residues occur in the tertiary formations.

Marsiliacece.

— Containing the two genera, Pilularia and Marsilia.

Both grow

marshy or inundated ground, and spread their rhizomes horizontally, attaching
The leaves in Pilularia (fig. 402 ^) are needle-like, and
of roots.
each bears at the base a very short branch which develops into a sporocarp. In
in

them by means
Marsilia

402*) the leaves resemble those of Oxalis; near the base they give off

(fig.

may

a branch which

bear several bean-like sporocarps.

—as in the Salviniacese—

these plants do not

but each

many

is

The sporocarps

mere

sori

in both

with an investment

a leaf-segment in which a number of cavities develop (four in Pilularia,

in Marsilia), cavities

though they

in this family

and

which ultimately are quite cut

arise at first as pittings of the surface.

sporangia arise

cavities,

consist of

from the

—both macro- and microsporangia in each chamber.

is,

of

off

therefore, in nature a leaf-lobe containing

much

exterior,

In these cavities groups of

The sporocarp

numbers

greater complexity than in the Salviniacese.

of sporangial

The sporocarps

ultimately deliisce, the spores develop their prothallia, and fertilization takes place.

There are 32 species of Marsilia and 3 of Pilularia.
British.

P. Globulifera alone

is

Fossils are found in tertiary formations.

Alliance

XXIV.

—Equisetales, Horsetails.

Possess jointed stems and small leaves inserted in whorls.

The sporangia are

All living examples are homosporous,

produced on special leaves arranged in cones.

but palseozoic forms include heterosporous genera.
Families: Equisetacece, Calamarice.

The EquisetacecB alone

are represented

genus Equisetum, with about 40

The habit

by

living plants,

and include the

solitary

species.

of gi-owth of the Equisetums

is

exceedingly characteristic.

There

is

a branching underground rhizome from which erect aerial shoots are produced each
year.

403^).

From the nodes of the underground stems numerous fine roots
The whole of the aerial shoot is green and assimilating, and the

represented by funnel-shaped sheaths bearing teeth inserted at the nodes.

arise (fig.

leaves are

The

inter-

nodes are ribbed and the whole structure harsh to the touch, and often brittle owing
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to the large

amount

(e.g.

of silica contained in the epidermal

many

spring shoots of

E. arvense,

fig.

sterile (fig. 403^).

species are

403

2),

Summer

The

early-

unbranched and terminate in spore-bearing cones

whilst later on other branching shoots arise which are

In other cases the

Fig.
>

membranes.

fertile shoots are also

branched

(fig.

403').

403.— Equisetaceoe.

s Fertile cone of
shoot of Eqitiseium arvense. ^ Vernal, spore-bearing shoot of Equisetum arveTise.
the same. * A single sporangiferous scale (sporangiophore) of the same. 6 and 6 Spores with "elaters" exjianded and
^ Prothallium of a Horse-tail with antheridia.
7 Equisetum sylvatictim with cone.
i, 2, 7 natural size; s x
colled.
3;

•x6;

sterile

5, s

X

25;

8

X

30.

The branches
and

in

arise from the main axis in whorls at the base of the leaf-sheaths,
most cases perforate the latter as they develop (fig. 403'). They repeat the

main axis, save that they are smaller and have fewer teeth to their
E. viaximum, common in this country in damp places, attains a

structure of the
leaf-sheaths.

height of two metres, and

is

the largest British representative of the group, but
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E. giganteum (Tropical America)

Dutch Rush

{E. hiemale)

silica it contains.

air-space,

which

is

is

lar<^ely

is

much

stated to reach as

as ten metres.

Tlie

used for poHshing owing to the quantities of

Characteristic of the stems of Equisetums

the large central

is

only interrupted by diaphragms at the joints.

Other spaces also

occur associated with the vascular bundles and in the cortex, alternating with the
bundles.

The spore-bearing cones

403

(figs.

2. s.

on the club-shaped termination of the
under surface

their

The wall

(tig.

of the spore

one below

it,

is

403

*),

and

7^ consist of stalked, shield-like

axis.

The

in these are the curious

three-layered,

leaves borne

on

scales bear numei'ous sporangia

and

and the outmost layer

characteristic spores.
splits

away from

forming four arms attached to the spore at one point

(fig.

the

403^).

These arms, termed elaters (not to be confused with the elaters of Liverworts,
p.

696) are extremely hygroscopic, and though at

(fig.

first coiled

cf.

around the spores

403®) become extended as the spores dry, and as their humidity fluctuates

contract and expand again.

In this

way

the spores become entangled with one

another and are distributed in groups, arm-in-arm.

The importance

of this circum-

stance appears to be as follows:— The spores, though

all of

give rise to dioecious prothallia as a rule

403^, representing a male pro-

thallium); consequently

it is

of

of prothallia should arise in the

linking of the spores.

The

(cf.

fig.

advantage for promoting

same neighbourhood.

one sort

{i.e.

homosporous),

fertilization that a

This result

is

number

achieved by a

prothallia are richly lobed, but not unlike those of Ferns.

The Calamarice are found as common fossil remains in the carboniferous formaThey include casts of the medullary cavity, impressions of the surface, and
Many members of this
actual portions of the stems and cones in a petrified state.
tions.

family attained gigantic proportions, and their stems underwent a well-marked

secondary increase in thickness.

An

examination of the cones shows that these

former Equisetales possessed both micro- and macrospores.

XXV. — Lycopodiales,

Alliance

Club-mosses.

Forms usually with elongated, branching stems and small leaves distributed over
them. The sporangia are borne on the upper surface of the leaf or in the leaf-axil;
the fertile leaves are in

many

cases aggregated into cones.

Both homosporous and

heterosporous families occur.
Families: Lycopodiacece, Psilotacece, Selaginellacece, Lepidodendracece, Sigillariacece, Isoetacece.

Whilst in the Filices and Equisetales several or manj'^ sporangia are present on
the fertile leaves, in this alliance there
surface or in the leaf-axil.
of the Filices

{e.g.

heterosporous.

only one, and this

The sporangia

is

situated on the iipper

in this gi'oup differ

from those

in

many

Polypodiacese) in being more massive and in having origin not

from single epidermal
cases peculiar.

is

cells, Vjut

from a row or group.

The Lycopodiacea? and

Their form also

is

in

many

Psilotaceaj are homosporous, the other families

In the former the prothallia generally resemble those of Ferns, in

—
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the latter their condition parallels that of the Hydropterides.

and

SigillariaceiE are represented

Lycopodiaeece.

— The

by

fossil

Lepidodendraceae

forms only.

Club-mosses proper include some 100 species, distributed

over various parts of the globe.

The habit

of a typical

the accompanying figure of L. annotinum, with
simple, scale -like leaves

and terminal

cones.

its

Lycopodium

indicated in

is

branching stem closely set with

The

species

common

in

mountain

regions in this country are L. clavatum, L. alpinuTti, and L. Selago; L. annotinum.

Fig. 404.

(fig.

404)

is

also

met with.

Lycopodium annotinum,

Of these L. Selago alone is devoid of cones, its sporangia
The sporangium is generally large and kidney-

occurring on the ordinary leaves.
shaped, and

is

concavity

directed towards the axil of the leaf.

is

attached to the base of the upper side of the leaf

(fig.

405*);

its

Till recently the life-history of

Lycopodium was unknown, as difficulty was experienced in causing the spores to
germinate. It was first observed in certain tropical species, L. cernuum and others.
In this species the prothallium has the form of a tiny tuberous body, with a lobed
fringe on which the antheridia

and archegonia are developed.

The history of
is of some

development of the sporophyte from the egg has been followed and
interest.

In L.

cernuum

the

young plant

consists of a tubercle bearing a tuft of
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Gradually the stem elongates and the adult form

leaves above.

special interest attaching to this stage is that

Fhylloglossum referred to below.
is

It has

it

is

is

The

assumed.

mature

characteristic of the

been suggested that the last-named genus

a primitive form wliich retains as adult character what

but embryonic in

is

Lycopodiuvi.

The genus Phylloglossum (found
and

in addition to its tubercle

sporangium-bearing leaves.
Psilotacece.

in parts of Australia

tuft of leaves, a stalk

There

is

—Includes twogenersi^Psilotum and Tniesipteris.

has delicate, angular, forking stems, and

is

rootless

(New Zealand and

The
and

—A family of
The

overlapping leaves right and

is

leaves
left of

species in the alpine regions of

= S. spinosa) is

known

The

and the

in either of these genera.

to

400

species,

its

feature

—

Ill \

(c/. fig.

Europe

vol.

i.

p.

A

421).

very

common

Selaginella helvetica, whilst 8. selaginoides

is

species, \inlike the

majority of Selaginellas,

leaves are distributed around the stem as in a Lycopodiura.
is

the presence of a

little

tongue inserted in the median line

of the upper surface of the leaf near its point of insertion; this
ligule.

long, trailing

which are in large part
The shoots are forked and are
two rows of smaller
are borne in four rows
the median dorsal line, and two rather larger

The last-named

BritisL

not flattened, and

A charactei'istic

an epiphj^te

also

and

inserted on the upper surface at the junction

some 300

ones along the edges of the stem

is

It

belong to the genus Selaginella.

all

dorsiventrally flattened.

(

is

simple, but the fertile ones fork like a V,

two-chambered)

prothallial stage is not

Selaginellacece.
tropical,

Tniesipteris

It has conspicuous, pointed leaves

The ordinary leaves are
is

is tropical;

Vegetative bulbils are frequently met with, especially on

Australia).

sporangium (which

Psilotum,

leaves are reduced to tiny scales.

its

grow upon the substratum.

those shoots which

in a cone of

Its sporangia are three-chambered and are

and grows epiphytically.

borne on reduced leaves.

of the V.

New Zealand) possesses,

only a single species.

it

stems.

and

which terminates

is

known

as the

roots in most cases arise, not directly from the stem, but from special

branches termed rhizophores.

Selaginella

is

heterosporous.

The sporangia are

and arise in the axils of the fertile leaves, which are collected into cones.
The macrosporangia contain four macrospores, and the microsporangia numerous
Both kinds of sporangia occur usually in one cone, the former below;
microspores.
or they may be in rows along the sides of the cones; or, finally, the two sorts of
spherical

sporangia

may

be on diflerent cones.

The product

of germination of a microspore consists of a single, simple anther-

idium, containing spermatozoids, which are provided with
tlie

pointed end.

The macrospore produces a

one end (as in the Hj'dropterideae,
divides into large

cells,

p. 710),

is

After

exposed.

gradually develops into the Selaginella-Y>\ant.

In particular

may

flagella attached to

whilst the rest of the spore, which here

serves as a reserve of food-material.

bears the archegonia, and

features of interest.

two

small, green female prothallium at

fertilization,

The green portion

an embryo

arises,

and

The embryogeny presents various

be mentioned the production of a suspensor

from that portion of the embryo which

is

towards the neck of the archegonium.
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By

embryo proper

the elongation of this suspensor the

aforementioned food-reserve, where

it

continues

its

is

brought down into

development.

tlie

This process

is

quite similar to the corresponding stage in Flowering Plants, where the suspensor
is

almost universally found.
Lepidodendracece.

—This family, represented only by

and Carboniferous formations, consisted

huge stems clad with

linear leaves.

fossils

from the Devonian

of large-growing Lycopod-like forms,

They

with

exhibit a secondary growth in thickness

(wanting in recent Lycopods), and both micro- and macrospores were produced in
the cones.

Casts of Lepidodendron-stema bear characteristic rhomboidal areas

corresponding to the leaf bases, and upon these the actual leaf-scars

Fig. 405.
1

may

be seen.

— Lycopodiales.

immersed in its socltet and partly hidden by the velum
Longitudinal section of base of leaf showing the strands crossing the sporangium and the inser^ A single
tion of the ligule. * Leaf from the cone of Lycopodium clavatum showing the kidney-shaped sporangium.
spore of L. clavatmti. 6 Prothallium of L. annotinum with young plant attached, i natural size; ^,^,*,^xlO;^x 100.

and the

Expanded base

2

Isoetes lacustris.

ligule above.

of leaf showing the sporangium

3

(After Luerssen.)

—Another family which flourished in carboniferous

SigillariacecB.

times.

Like

the Lepidodendracese, their stems are gigantic, thickened and scarred; they were

The marks on the stems are not rhomboidal, but shield-like,
vertical rows.
The curious branching remains named Stigmaria

also heterosporous.

and they stand

in

constitute the root (or rhizome) of Sigillaria.
Isoetacece.
Isoetes,

—

which

a small family of aquatic mode of

Is

is

life,

containing the single genus

represented by some 50 species in various portions of the globe.

Unlike the other members of the alliance Lycopodiales,
breviated stem, bearing a tuft of lance-like leaves.
Isoetes lacustris

in the

mud

may

serve as type of the genus

at the bottom of upland tarns

country, and

is

(fig.

and lakes

Isoetes possesses

an ab-

The common British species
405 '). It grows in quantity
in the northern parts of the

attached by delicate roots which repeatedly fork.

The very short

PHANEROOAMIA.
stem

furrowed on two

is

occasions

it

is

its

upper surface

the velum.

(fig.

and from these furrows arise the roots. On rare
this stem arise numerous pointed leaves, which

sides,

From

branched.

Each

are slightly expanded below.

on
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405

-),

leaf bears

a sporangium, immersed in a socket

and partly covering the sporangium a membrane,

Immediately above the sporangium

emergence of unknown function

(figs.

405

'^

the ligule, a

is

and 405

little

tongue-like

Macrosporangia, containing

^).

and micro-

several large macrospores, are generally found on the outer leaves,

numerous microspores, on the inner ones. The sporangia are
crossed by strands of cells (c/. fig. 405^), termed trabeculae, but these do not
sporangia, with very

partition

The germination

them into chambers.

spores presents certain

of the

resemblances to the same event in Selaginella, but

it

cannot be followed out in

detail here.

An

interesting feature in the structure of Tsoetes

like zone in the

is

the existence of a cambium-

both towards the inside and outside, but most abundantly towards
This latter secondary cortex

To

its

formation

is

Though many

tissue,

the outside.

becomes corky.

it

due the curious form of the stem.
species of

IsoHtes

live

below water, others are

terrestrial

or

gi-ows at the bottom of a

mountain

tarn,

very similar in general appearance to two flowering-plants which

affect the

same

semi-aquatic in habit.
is

parenchymatous, but in time

is

new

This adds

stem just outside the central bundle-cylinder.

situation, viz., Lobelia

/.

lacustns, as

it

Dortraanni and Littorella

however, will readily distinguish

lacustris;

a closer inspection,

it

Phylum IV.— PHANEROGAMIA, Flowering Plants
The general characters of Flowering Plants have been so fully dealt with in
previous sections of this work that little more is needful here beyond a bare outline
of the classification of their divisions

and

alliances.

The Phanerogamia are characterized by the production

of seeds.

The macro-

sporangia of heterosporous Archegoniatas are here represented by ovules, the macrospores

by embryo-sacs, and the microspores by

(embryo-sac) remains inside

its

sporangium

The macrospore

pollen-grains.

(ovule),

and here produces the reduced

female prothallium (endosperm), which never has an independent existence.
egg-cell

is

formed within the embryo-sac, and

this is fertilized

An

by the pollen-tube

which has arisen from a pollen-grain lodged upon a suitable receptive surface in
Ultimately, after the embryo has attained a certain

the vicinity of the ovule.
differentiation,

material,

in

the whole macrosporangium,

comes away, and

is

known

with contained embryo and

food-

as the seed.

The oophyte or prothaUial generation is thus suppressed as an independent stage
the life-cycle.
The sporophyte, on the other hand, attains to a markedly more

complex development than

in the

groups already treated.

on free-growing prothallia by swimming spermatozoids
penetration of pollen-tubes to the ovules.

To the

Fertilization of archegonia
is

here replaced by a direct

" flower " also

new

duties are

THE SUBDIVISIONS OF THE VEGETABLE KINGDOM.

718

In the Pteridophytes,

allotted.

fertile

"cones" are frequently met with.

They

are

assemblages of leaves bearing sporangia, and with the shedding of the spores

But

accomplish their function.

Phanerogams

in the

it is

not

so.

having shed their pollen-gi-ains (microspores), truly are done with.

which bear the ovules

persist

The stamens,
But the carpels

And

in situ until the ripening of the seed.

in the

vast majority of Phanerogams, structures accessory to the stamens and carpels have

become associated with the
transfer of pollen

These, forming

flower.

by attracting

the perianth, promote the

insects to the flowers in the innumerable

A

already fully indicated in this volume.
are destitute of attractive perianths.

It is

few in

pollinated plants, though relatively

ways

minority of species depend on wind, and

worthy

of passing notice that wind-

species, are well represented in

of individuals in the various Floras of the globe.

It

is

number

sufficient to instance the

and Sedges, Palms, Amentaceae, and Urticaceee.
The phylum Phanerogamia is divided into two sub-phyla, Gymnospermse and
Angiospermse, which differ technically in that in the former the ovules are exposed
Conifers, Grasses

on

scales

and receive the pollen-grains direct into the micropyle, whilst

the ovules are borne in closed chambers, the ovaries, and the pollen

is

in the latter

received on a

special organ, the stigma

Sub-phylum

A.— GYMNOSPERM.äl.

upon the nucellus of the ovule, whence the pollenThe embryo-sac (macrospore) is filled with the
endosperm (prothallium) which bears archegonia sunk in its substance at that end

The

pollen

is

received direct

tube penetrates to the egg-cell.

which

directed towards the micropyle.

is

In almost

all

cases the archegonia possess

neck- and canal-cells in addition to the egg.

The phenomena accompanying

fertilization

and seed-production in the Gymno-

spermse having been described at pp. 418 and 437, brief statements of the general
external characters alone are given below.

The Gymnospermse

are divided into 3 Classes: Cycadales, Coniferse, Gnetales.

Class

I.— CYCADALES, Cycads.
Alliance

XXVI.

Family: CycadacecB.
In habit the Cycads generally resemble the Tree-Ferns and Palms. They possess

most part unbranched columnar stems terminating in a crown of large pinnate leaves. The surface of the stem is scarred with the bases of the fallen leaves,
and recalls in appearance that of the fossil Lepidodendrons (cf. p. 71G). In height
Cycads do not exceed about 12 metres, and usually they do not attain even these
for the

The flowers take the form of cones of closely aggregated scales, which
number from 30 to 600. The cones are respectively male and female, and

dimensions.

vary in

GYMXOSPERM.E.

19
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are produced in close proximity to the apex of the plant,

and sometimes

The

female cone of Cycas) are actually terminal in position.

(as in the

scales (stamens) of

the male cones are usually boat- or shield-shaped, and bear very numerous pollensacs on their under surfaces, often aggregated into little groups or sori.

The female

cones are generally more massive than the male, and their scales (carpels) are shield-

In Cycas revoluta

like or scale-like in form.

fig.

(cf.

208

'',

74) the carpels

p.

more

nearly resemble the foliage leaves, and the ovules are borne in the position of
-

leaflets.

In other genera the number of ovules

accomplished by the wind, and the ovule as

The seed thus

in a fleshy coat.
p.

it

restricted to two.

is

Pollination

is

ripens develops a hard shell enveloped

exhibits the superficial characters of a drupe

{cf.

428).

Cycads are restricted to the warmer regions of the globe, and are especially
characteristic of the Floras of Australia

{Macrozamia, Bowenia, Cycas) and Central

America {Zamia, Ceratozamia, Dioon).

There are nearly 80

species,

9 genera, and they have mostly a somewhat restricted distribution.

belonging to

Fossil remains,

from the Cretaceous onwards, are abundant, and show that in former times the
Cycads foi'med a much more important constituent of the vegetation than at the
present day.

A
Kew

living collection of these interesting plants

Gardens;

it is

exceedingly rich in forms,

all

cultivated in the Palm-house in

is

the genera, and a large

number

of

the species being represented.

Class

II.— CONIFERS.

Alliance

XXVII.

Families: AraucariacecB, Abietinece, TaxodieoB, Cupressinece, Taxacece.

The

Coniferae,

which include the various Pines,

Yews, have characteristically branched stems.
needle-like or

unisexual,

larger

upon

scaly,

rarely possessing an

a central axis

is

bordered pits

The flowers are
individuals.
In by far the

difiierent

manner

{cf. vol.

i.

figs.

of

10

aggregates of scales set

i.e.

and bearing respectively ovules and

composed entirely

The stems

pollen-sacs.

of

characteristic of Dicotyledons, but the secondary

tracheides
'•'*'

(fibre-shaped

elements), with peculiar

from

p. 45); vessels are absent

number of forms resin-ducts are present.
The families above given fall into two

groups.

The

first

AraucariaceaB, Abietineae, Taxodieee, and Cupressinese, and

female flowers being cone-like.

and

leaves are usually linear and

of Conifers the flowers are cone-like,

Conifers thicken up in the

wood

Firs, Junipers, Cypresses,

expanded lamina.

and occasionally the sexes are on

number

The

it.

In a great

of these includes the

is

characterized

by the

In the Taxacese, on the other hand, the female

flowers are rarely in cones.

Araucariacece.
Chili Pine or

"

—This

group

is

familiar to everyone in the widely cultivated

Monkey-puzzle " {Araucaria imbricata).

of scales spirally arranged,

and the ovules are

solitary

The cones are made up

on the

scales of the female

GYMNOSPERM^.
The only other genus

cones.

is
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Agathis (Dammara).

14 species, distributed in the Southern Hemisphere
Abietitiea'.

—This

These two genera include

onlj'.

family includes the majority of familiar Conifers of the

They are distinguished by the

Northern Hemisphere.

fact that the scales of the

female cones are divided into an upper ovule-bearing scale (the ovuliferous scale)

and a lower subtending bract

Fig,
>

scale.

The ovules

are borne in pairs on the former.

407.— Female Cone and Scales in Abietinesa.

2 Bract scale and ovuliferous sciile of the same seen from the outside (the bract
Ovuliferous scale of same seen from above, showing the two winged seeds, and the bract scale behind.
^ A winged seed of the
* Longitudinal section of bract and ovuliferous scales, showing a seed in situ upon the latter.
same. • Longitudinal section of the seed. ' Ovuliferous scale of the Scotch Pine (Pinus sylvestris) seen from above; it
bears two ovules. 8 Single ovuliferous scale of Larch (Larix europ(Ea) showing two ovules on its surface and bract scale
(with bristle) below it. » Longitudinal section of the ovuliferous scale of the Larch. 1 nat. size; the other figs, enlarged.

Cone

of the Silver Fir (Abies pectinata).

scale

Is

pointed).

*

and on ripening into seeds are provided with membraneous wings

The

relations of the parts of the scales

The
provided with two

the accompanying

nearly

wind

all

cases

(c/. fig.

217

»,

fig.

407.

and of the ovules are fully

in

most

cases.

illustrated in

pollen-grains also are characteristic, being in
sac-like

appendages which promote transit by

p. 98).

Included here are the Pine (Pinus), Cedar (fiedrus). Larch {Larix), and the
Vol. IL

96
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various kinds of Firs (Abies and Picea).
arranged.
three or

All have needle leaves, but variously

In Pinus the needles are borne in tufts of two

five.

The

tufts are really short bi*anches

Fig. 408.

which

(figs.

408

*

and 408 ^) or

arise in the axils of relatively

—MonntaiD Pine (Pimts Pumilio).

from above. " Three polliniferous scales, one above the other, seen from the aide.
The pollen falling from each anther alights on the upper surface of the stamen next below. » Two spikes of polliniferous
'Female flower. ',2 xlO:
* Brauch with apical group of staminal flowers from which pollen is being discharged.
scales.
*x8; 'X2; * natural size.

A atngte pnlliniferous

scale (stitmen) seen

408 ^) and though these branches are produced plentipermanent long branches arise only at the yearly limits of growth. The

inconspicuous scales
fully,

(c/. fig.

GYMNOSPERM^.

Fig.

40».— The Scotch Pine (Pinut

723

»ylvestrit).
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410.—The AroUa Pine (Pimu CembraX

GYMNOSPERMiE.

may

Pines

72o

conveniently be divided into 2- and 3-leaved forms on the one hand, and

The former agree in possessing cones of the
which the ends of the ovuliferous scales visible

5-leaved on the other.
tig.

337

p. 443, in

-,

tj'pe

shown

in

at the surface

of the cone are pj-ramidal, whilst the 5-leaved forms are without these terminal

Among

pyramids.

(P. sylvestris,

the 2-leaved Pines (20 species) are included the Scotch Pine

409), the Stone Pine (P. Pinea), the

fig.

or montana, Plate X., and

fig.

135, vol.

i.

p. 549),

Mountain Pine

{P.

humilis

the Corsican and Aleppo or Shore

many

Of the 16 species of 3leaved Pines the majority are North American and Oriental.
The Himalayan
P. longifolia has needles nearly half a metre long, and the Calif ornian P. Coulteri
Pines (P. Laricio and P. ludepensis), and

others.

cones attaining a like length.

The 5-leaved forms include about 35 species, of which the beautiful AroUa Pine
fig. 410) is a European, and the Weymouth Pine (P. Strobas) a Xorth
American example.
The genus Cedrus is represented by 3 forms, the Cedar of Lebanon (C. Libani),
(P. Cembra,

common
Cedar

in Asia Minor, the

Some

(C. atlantica).

The Larch (Larix,
which are deciduous,

cf.

Deodar

fig.

in tufts.

337 \

The

and Tsuga, diSer from the Pines,
the elongating branches.
fig.

177, vol.

i.

p. 717),

Deodara) of the Himalayas, and the Atlas

(G.

authorities regard these as but varieties of one species.
p.

443,

and

354, p. 483) bears

fig.

&c., in that

needles,

the leaves are borne directly upon

by the Silver Fir {Abies pectinata,

Abies, typified

407 ^

has erect cones

(cf. fig.

on ripening, the

scales disarticulate

and ovuliferous

scales;

Picea, typified

by the Spruce Fir (Abies

pendulous cones, with persistent

its

Firs which comprise the genera Abies, Picea,

scales,

excelsa,

p. 721),

cf.

from the axis of the cone.
105, vol.

fig.

i.

p.

415), has

and, as a rule, the bract scale remains

Tsuga Douglasii, the Douglas Fir, and the Hemlock Firs are
certain respects intermediate between the Silver and Spruce Firs.
relatively short.

In

all

cf.

with conspicuous bract

in

there are 120 species of Abietineee distributed over the cooler parts of

the Northern Hemisphere.

—Are

characterized by bearing more than two ovules on the scales of
They include the two big Sequoia-species of North America, »S.
gigantea, the Wellingtonia or Califomian Mammoth Tree, and S. sempei'virens, the
Taxodiece.

their cones.

Taxodium

Red-wood, both of wliich attain to huge dimensions.
so-called

which
cillata,

it

produces above ground, Cryptomeria japonica, and Sciadopithys verti-

the Umbrella Pine of Japan,

trees, are

members

CxLpressineoe.

all

cultivated in this country as ornamental

of this group, which comprehends

—Are

some 12 species in all.
by the fact that their cones have their scales
386 « and 336 ' on p. 442, and figs. 337
p. 443).
amongst them the Cypress (Cwpressus), Arbor Vitae

characterized

in whorls, not spirals (cf figs.

They

disticlnim, the

Deciduous Cypress, interesting on account of the curious knee-like roots

include about 80 species,

^- *• ^-

(Thuja), Juniperus, and other ornamental genera.
Taxaceae.

Taxus, the

—Have generally few scales

Yew

(cf

fig.

234,

p.

145,

in their female cones,

and

figs.

336

^'

'^'

^-

•

^'

and sometimes, as

p.

in

442), the ovule is

THE SUBDIVISIONS OF THE VEGETABLE KIXGDOIL

726
terminal on a

embedded

little

in a fleshy

shoot of

its

own.

The seeds

are included several peculiar Australasian forms,
biloba

üg. 337

{cf.

',

p.

in this gi-oup

investment (often arillar in nature).

443).

are

frequently

Besides the Yews, there

and the Maidenhair Tree, Gingko

There are about 70 species of Taxaceae.

Class

III.— GNETALES.

Alliance

XXVIII.

Family: Gnetacece.
This family which includes three very dissimilar genera, Ephedra, Gnetum, and

by no means easy to define. In habit they are all of them quite
unHke the members of the two preceding classes, but yet they fall under tlie subphylum Gymnospermae in view of the fact that the pollen-grain has direct access
to the nucellus of the ovule and from the resemblance (rather remote) which their
ovules and embryogeny presents to other Gymnosperms. They agree amongst themWelwitschia,

is

selves in possessing flowers with perianths, vessels in their wood,
of resin-ducts

Ephedra
with

from their

is

flowers which are borne in
consists of a central

perianth.
perianth.

There are

in the absence

a good example of a switch-plant, having jointed assimilating shoots

scale-like leaves at the nodes, as in

little

and

tissues.

little clusters,

The
The male flower

Casuarina or Equisetum.

are small and unisexual.

columnar stamen bearing 2-8 anthers and inclosed in a 2-leaved

The female flower has an ovule with one integument and a little
As the seed ripens the bracts around the flower become red and fleshy.
some 20 species scattered over the warmer regions of the globe, including

the Himalayas, Mediterranean, and Mexico.

Gnetum

occurs as a liane or erect tree, and has expanded leaves like a Dicoty-

The

ledon, in decussating pairs.

flowers occur in clustered, catkin-like spikes, on

The male flowers are very like those of
which they are arranged in whorls.
Ephedra, the female have a central ovule with 2 integuments inclosed in a flaskshaped perianth. On ripening, the perianth becomes fleshy, and the outer integu-

ment

There are 15

species, distributed in the

a plant altogether unique.

Discovered some thirty-

of the ovule hardens to a stone.

tropics.

Welwitschia Tnirabilis
five

is

years ago by the botanical explorer Welwitsch,

classical

monograph by Hooker.

Africa (Angola, Damaraland, &c.).

it

has formed the subject of a

It occurs in the desert regions of

The stem

is

West Tropical

dwarf and top-shaped

The summit

{cf. fig.

411),

of the plant never

and may attain more than a metre in diameter.
reaches far above the surface, and it bears two huge leathery leaves which sprawl
on the sand on either hand.

which

fall

away

Actually 4 leaves are produced, the 2 cotyledons,

whilst the plant

at right angles to the cotyledons

is still

quite young, and an additional pair placed

and persisting throughout the

life

of the plant.

These 2 leaves grow continually at the base whilst their apical regions become

GXMNOSPEUM^.

THE SUBDIVISIONS OF THE VEGETABLE KINGDOM.

728

and broken.

tattered

Welwitscliia, once established, does not increase

From

length but continually in thickness.
arise branches

which bear cones

(c/. fig.

the edge of

The male cones

411).

much

in

the leaf-axils,

its disc, in

are small, and in the

stamens united together into a

axils of their scales occur flowers consisting of 6

sheath and surrounding a central structure which resembles an ovary, and contains

a single ovule, which
like structure

is

however, so far as

is,

is

provided with a trumpet-like

known, always abortive. This ovary" stigma ", and the occurrence of this

remarkable structure in the male flowers points to the fact that the ancestors of
this plant possessed

The fertile female flowers occur in the
which become bright red in colour.
a perianth containing an ovule with 2 integuments, but

hermaphrodite flowers.

axils of the scales of other

Each flower

consists of

much

larger cones,

although the inner of these integuments

very long, there

is

no stigma-like

is

structure as in the male flower, and the pollen-grain reaches the nucellus.

developmental history of the ovule and embryo
in Qnetum,

exceedingly peculiar

is

—but we cannot enter into these matters

—as

it is

The
also

here.

Sub-phylum B.— ANGIOSPERM^.
Ovules contained in closed ovaries.
the carpel

known

and

as the stigma,

Pollen received on a specialized portion of

fertilization achieved

by means

of pollen-tubes

which penetrate hence to the ovule.
Angiosperms

naturally into two classes, Monocotyledones and Dicotyledones.

fall

Class

I.— MONOCOTYLEDONES.

Includes Flowering Plants whose flowers typically have their parts arranged in

whorls of

tln-ee,

embryos with one cotjdedon, vascular bundles scattered through the

stem and not thickened by a cambium, leaves usually parallel-veined.

The Monocotyledones may be divided

into 6 alliances:

—

Liliiflorae,

Scitaminese,

Gynandrse, Fluviales, Spadiciflorae, and Glumiflorae.

Alliance

XXIX.— LiliifloraB.

Families: Juncacece, Liliacece, Ämaryliidacece, Imdacece, Dioscoreacece,
liacece,

Brome-

GommelynacecB, PontederiaceoB.

In this alliance the flowers are actinomorphic, and their parts arranged in whorls
of three,

i.e.

two whorls constituting the perianth, two

and a whorl of three carpels united together.
sented by the following formula:
for perianth, androecium,

—P 3

-|-

3,

and gynseceum

A3

(or one) whorls of stamens,

Tliis condition
-f-

3,

G

(3), in

respectively.

may

which

The bracket

number

of carpels indicates that they are united {syncarpous).

3-celled,

and

The

may

Liliifloraj

be briefly repre-

P, A,

and

G stand

inclosing the

The ovary

is

be either superior or inferior; the seeds contain endosperm.
are for the most part herbs with perennial underground bulbs,

corms, and rhizomes.

In relatively few cases

is

a permanent above-ground system

ANGIOSPERM^, MONOCOTYLEDONES.
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Fig. 412.— LlHiflora.

'OajealuUtt.

t

Galanlhru
of

nivalit.

CoUhtmm.

«

'

Leueojum vemum.

Bulbocodium.

i

•

CoicAicum aufummik. In nowcr and in fruit. » Section of capsule
• Stigmas and stamen»
of an Iris.

Coniatlaria majatit.
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With the exception

produced.

of the JuncaceoB the flowers are conspicuous and

brightly coloured.
Juncaceoii.

— Plants of

grass-like habit with inconspicuous glumaceous perianth,

and superior ovary, which

six stamens,

J uncus

country are
Liizula, the
Liliaceoe.

Woodrush.

In

— Herbaceous

A number

insects.

of

Pollination

by wind.

genera represented in this

all

there are some 250 species of Juncaceae.

plants with bulbs, rhizomes, and

iia.—Asphodelus ramosus

flowers with petaloid perianth, stamens

by

3- or 1-celled.

(with about 190 species), which includes the Rushes, and

Fig.

Pollination

is

Two well-known

Pollen-grains united into tetrads.

6,

tit

corms, conspicuous

r,n.4ui[i i^Muilitrn Italy).

carpels

3,

united, ovary 3-celled superior.

Fruits are capsules or berries.

tribes

may

be distinguished: (1) Colchicacece having usually

extrorse anthers, septicidal capsules,

and distinct styles. They include Veratrum,
Colchicum autumnale, the Meadow Saflron (fig. 412 *), which sends up its flowers in
autumn, its leaves and ripening capsule next spring. Bulhocodium (fig. 412 ") is
frequent in cultivation.
tribe.

The Bog Asphodel (Narthecium)

(2) Asphodeloidece include

anthers introrse, fruits capsular.

also belongs to this

forms generally with rhizomes, rarely bulbs;

Examples are Asphodelus, e.g. A. ramosus
which
covers
413),
considerable tracts of country in southern Europe, forming
regular plantations, and was supposed to carpet the Elysian fields; Paradisea
(flg.

PI.A

EUCALYPTUS GROVE AND GRASS -TREES

IN

AUSTRALIA.

TU

XVl.

—

ANGIOSPERHLE, MONOCOTYLEDONES.
Liliastrum, a beautiful
tenax, the
fibre;

New

alpine

Zealand Flax

731

Day

plant; Hemerocallis, the
(tig.

414), the

leaves

ot"

Lily;

Phortnium

which yield a valuable

Kniphofia, whose dense spikes resemble a red-hot poker, cultivated in

gardens

the Aloes and

;

branch-sj^stem
in Plate

;

their allies,

finally, the

with a permanent

African,

chieflj'

Australian Grass-trees

(e.g.

Xanthorrhcea

hastilis,

XVI.), often a conspicuous feature in the landscape, and with

aerial

shown

its

spicate inflorescence sometimes attaining a height of 3 metres or moi'e.

plant j'ields a valuable gum.

(3) Allioidece, usually bulbous,

Fig. 414.

in

umbels.

They

Phormium

the

tetiax,

Kew

Zealand

include the Onion tribe {Allium,

porrum

A. cepa the Onion, A.

long

This

and having flowers

flax.

cf.

fig.

311, p. 386), of

which

the Leek, A. ascalonicum the Shallot, A. sativum

the Garlic, A. schcenoprasum the Chive, and A. scorodoprasum the Rocambole, are
cultivated.

Gagea

(fig.

bulbs, anthers introrse,

412

and

')

also belongs to this group.

loculicidal capsules.

include numerous familiar and beautiful plants:

(4)

LilioicleoB

Styles generally united.

Lilium (45

have

They

species), Fritillaria (40

Enjthronium the Dog-tooth Violet, Tulipa (50 species), Scilla, Hyacinthus,
Ornithogalum the Star of Bethlehem, Muscari, &c.
(5) Draccenoidece is an

species),

interesting tribe, as

manent
ledons,

it

aerial system,

includes the Yuccas and Dracaenas, which possess a per-

which exhibits what

is

a secondary thickening of the stem.

very exceptional amongst Monocoty-

Draccena Draco, the Dragon-tree of

—
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the Canaries, attains huge dimensions and a great age, and

among
p.

157,

this t3^pe of vegetation.

and

its

polHnation described.

Fig. 415.

They

The flowers

Yucca

Yucca

of

(fig.

(5) Convallariacece

have rhizomes and

include Convallaria Tnajalis the Lily of the Valley

coidece,

—the

altogetlier peculiar

berries.

gloriosa (from a phutugraph).

Aspidistra, Asparagus, Trillium, Ruscus (vol.
quadrifolia)

is

415) are represented on

i.

last-named with the parts of

which include climbers with net-veined

p.

its

(fig.

333),

412^),

Polygonatum,

and Herb Paris (Paris

flowers in fours.

leaves, e.g.

Smilax.

(6)

Smila-

ANGIOSPERM^, MONOCOTYLEDON ES.

Fig. 416

— .£cAtn«o;<anira(o(a (alter Uaillou).
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Amaryllidaceae.

—Resemble

cases a corona to the perianth.
fig.

Tliey include the

412^), Snowflake {Leucojum vernum,

Narcissus (with well-marked corona,
(cf. vol.

i.

p.

have inferior ovaries, and in

Liliaceae, l)ut

fig.

nivalis,

Crinum,
Agave and Fourcroya

412^), Olivia, Amaryllis,

fig.

248,

Snowdrop (Galanthxos

many

p.

177); also,

657).

Iridaceai.

— Resemble Amaryllidaceae, except that they have three stamens only,

The stigmas are commonly very conspicuously developed.
They include the Iris (figs. 412» and 265), Crocus (fig. 223, p. 113), Gladiolus, the
flowers of the last-named being slightly zygomorphic, and many others.
Ovary superior or inferior;
Bromeliacece.
Possess distinct calyx and corolla.
with extrorse dehiscence.

—

The family is tropical American, and very many of its
members are epiphytes, showing interesting adaptations to this particular mode of
life.
The accompanying fig. 416 of the Peruvian jSchmea panicukita gives a
good idea of their mode of growth, with rosette of tough, leathery, sword-shaped
Not infrequently the bracts which
leaves and dense, terminal inflorescence.
accompany the flowers are very brightly coloured. Two of the chief tribes of this
fruit a berry or capsule.

family are Tillandsiece, with capsular

fruits,

hairy seeds, and entire leaves; and
416).

The former includes

(cf. vol. i p. 614),

a widely-distributed

Bromeliece, with baccate fruits and toothed leaves

the rather aberrant Tillandsia usneoides

American epiphyte which covers
Usnea barhata

in

{cf. fig.

much in the same way as does the Lichen
To the Bromeliese belong numerous forms,
and the Pine-apple {Ananassa sativa), the

trees

temperate zones.

including the jEchmea figured here,

various portions of the fruiting-spikes of which become entirely succulent and confluent,

forming the collective fruits referred to on

p.

436.

The family includes about 400, and the whole alliance over 4000 species.
Alliance

XXX.

Scitaminece.

Families: Musacece, Zingiberacece, Cannacece, Marantacece.

This alliance includes tropical plants with rhizomes and large conspicuous
leaves.

In the flowers there

is

more or

less reduction of

bined with a production of petaloid staminodes.

the andrcecium, often com-

The ovary

is inferioi-,

and usually

The
any sort of symmetry. As a whole this
alliance is one of the most remarkable amongst the Monocotyledons.
Musacece. The flowers of this family agree most nearly with those of typical
Monocotyledons. Of the six stamens one only is absent or developed as a stamiThe flowers are zygomorphic. They include Musa sapientum (the Banana)
node.
and M. paradisiaca (the Plantain), widely cultivated for their fruits; Strelitzia,
a remarkable South African genus, and Ravenala Madagascariensis, the Traveller's
Tree, so named from the water which accumulates in the excavated sheaths of the
leaf -stalks.
This plant attains a height of 10 metres, and has a remarkable appearance {cf. fig. 417) owing to the fact that its huge leaves (amongst the largest in the
3-celled,

and the

seeds,

which are often inclosed in

flowers are zygomorphic, or destitute of

—

arils,

have perisperm.

ANGIOSPERM^, MONOCOTyLEDONE&

Hg. «7.— The

Traveller's Tree {Jiavenaia Mad,tjascar,fiisü).

After a drawing by Selleny.
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vegetable kingdom) are borne in one plane.

The

and the

fruits are large capsules,

seeds are inclosed in arils with blue metallic lustre.

Zingiberacece.

The two

—One

stamen, the posterior of the inner whorl, alone

is fertile.

others of this whorl are joined together to form a petaloid structure

—the

Here are included the Ginger {Zingiber), Alpinia (fig. 28.3 p. 289), and
Hedychium, cultivated for the beauty of its flowers; also Globba and Mantisia (the

labellum.

Opera

',

with flowers altogether remarkable; M. saltatoria presents some resem-

Girl)

blance to a ballet-dancer, hence the name.

Cannacece.

—Flowers

The

altogether asymmetrical.

fertile

stamen possesses

only a half-anther and several petaloid staminodes are present forming the most
conspicuous portion of the flower.
are

much

and have given

cultivated,

Marantacece.

Canna

indica, the Indian-shot, and other species

rise to

numerous

—Have asymmetrical flowers and a

brilliantly-coloured hybrids.

fertile

Arrowroot

to Cannacese.

The Scitaminese

is

The

half-stamen only.

other stamens are modified into peculiar staminodes, and the family

is

nearly allied

obtained from the rhizomes of species of Maranta.

includes about 600 species.

Alliance

XXXI.

— Gynandras.

Families: Orchidacece, Burmanniacece.

The stamens reduced to
and generally united with the gynseceum to form a column
(hence the name Gynandrse). The fruits are capsules, and the seeds exceedingly
small and numerous.
Flowers with petaloid perianth and inferior ovary.

one, two, or three,

Orchidacece.

—After

the Compositse,

the largest family

of flowering

plants,

numbering some eight thousand or more species. Its members are chiefly tropical
Very
epiphytes, and their mode of life has received frequent mention in vol. i.
characteristic of the Orchid flower is the median petal, developed as a labellum (c/.
The family may be divided into two divifig. 2581 p 227, and fig. 268^ p. 255).
sions according to the

Division

1.

number of stamens present.
Having usually two polliniferous stamens and a

Diandrcß.

—

large

and conspicuous staminode (which corresponds to the single fertile stamen of the
The Lady's Slipper {Cypripedium, cf. figs. 267 ' and 267 -, p. 249,
Monandrae).
and description on p. 253) is the best-known representative of this division. A
To it belongs
little group of plants, the Apostasiacese, is also included here.
Neuwiedia, with 3 fertile stamens (i.e. the two found in Cypripediicm and the one
which

is

represented

Division

2.

by the staminode).

MonandroB.

—Includes

the greater portion of the family, with one

stamen only united with the gynseceum into the column and producing pollen in
masses (pollen-masses).

from which

away from

it

is

The

single

stamen

is

inserted above the stigmatic surface,

separated by the rostellum, and

is

on that side of

the labellum, the usual alighting place for insects.

monandrous Orchid flower having been

fully described

The

it

which

is

structure of the

and figured

(pp. 253-257),

—

ANGIOSPERM^, MOXOCOTYLEDONES.
repetition

Ophrydea,

The

is

not needful here.

Xeottiece, Vandea;,
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The Monandrae may be divided

into four tribes, the

and Epidendrece.

OpJtrydece include most of the British and European Orchids, which are not
,i«^^ ,-_^

Fig. 418.

Aii'jriecum cnuriifuia fpipiiytic mi

:i

tic- tnilik (Minlay-iscnr).

epiphytes but terrestrial, with swollen tuberous roots, including Orchis, Ophrys,

Gymnadenia, Habenaria, and the South African Disa.
The Neottiece also include some European forms, Cephalanthera, Listera ovata
(the Twayblade), &c., and a series of colourless forms of saprophytic habit, which
are destitute of foliage, including
Vol. U.

Epipogium aphyllum

(fig.

257

i"'

p. 226),
97

Neottia
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Nidus-avis (the Bird's Nest

and Corallorhiza (the Coral-root).

Orcliid),

tribe Lelongs the climbing Vauilla-orchid

which yield the

To

this

(Vanilla planifolia) the capsules of

spice.

To the Vandece and Epidendrece belong the numerous

tropical epiphytes of

which many genera are widely cultivated in greenhouses, such as Lcelia, Jijnden*>
^' "
drum, Cattleya, Masdevallia, Phajus, Catasetum, (figs. 275
p. 269), Stan^- ^- ^-

hopea (Plate XIII.), Phalcenopsis

Dendrobium

275

(fig.

others besides (vol.

i.

(fig.

Oncidium

^),

Plate

258 \

p.

Odontoglossum, (Plate XIII.),

227),

(Plate XIII.),

'•••

Angrcecum

(fig.

418),

and many

III.).

To give any idea of the enormous varieties of floral structure met with among
In this family of all others do we
the Orchids would require a whole volume.
find adaptations to insect visits carried out on a gigantic scale, and in not a

cases mechanisms of singular beauty and delicacy.

For

full

details

few

Darwin's

Fertilization of Orchids should be consulted.

BurmanniacecB.

Borneo and

New

—A

small family of some 60 species, largely represented in

Guinea,

is

of interest, as

it

seems to connect the highly specialized

They have
them are saprophytic.

Orchidacece with more typical Monocotyledons like Amaryllidaceaj.
curious flowers, with three or six stamens, and several of

Alliance

XXXII.— Fluviales.

Families: Potamogetacece, Naiadacece, Aponogetaceai, Juncaginacece, Alismacece,

ButomacecB, Hydrocharidacece.
This alliance includes a large number of aquatic forms, some with narrow, some

The gynasceum is superior, except in the Hj^drocharitacese.
The stamens and carpels show a tendency to an increased number as compared
with broad

leaves.

with typical Monocotyledons.
flowers occur.

Endosperm

Potamogetacece.

is

—Include

On

the other hand,

many forms with

reduced

generally absent.
chiefly

inflorescences above the water-level,

submerged forms, some of which raise
and are wind-pollinated (Potamogeton, fig.

their
419),

whilst the others, including the Sea-grass (Zostera marina), Zannichellia, &c., are

Potamogeton (Pondweed)

pollinated below the water.

50

species,

between
peculiar.

met with

in fresh

tide-levels, often

is

a large genus of some

and brackish water; Zostera grows on sandy shores

forming extensive

belts.

The embryos

in this family are

They consist of a much -thickened hypocotyl with a relatively small

cotyledon inserted upon

it.

They

are termed macropodous.

There are about 74 species of Potamogetacese.
Aponogetacece.

— Contains two interesting genera, Aponogeton and Ouvirandra.

The plant is submerged, and raises a spicate inflorescence (often forked) above the
water. The flowers are imbedded in the spike, and consist of some 6 stamens and
3 free carpels, and a small number of perianth-segments. Aponogeton distachus
is

often cultivated in this country on account of its beautiful white flower-spikes.

Ouvirandra fenestralis

is

the Lattice-leaf plant of Madagascar.

ANGIOSPERM.E, MONOCOTYLEDONKS.

There are 15 species in
Alisviacece.
bj^ division;

Plantain,

Butomacece.

it

Here are included Alisma Plantago, the Water

sagittifolia, the

Arrowhead.

species.

—Includes

fact that

<f^-

6-leaved perianth, and stamens with tendency to increase

carpels nuniei'ous.

There are about 50

from the

all.

— Possess a

and Sagittaria

739

Butomus umbellatus,

bears ovules

all

the Flowering Rush, interesting

over the internal surface of

its carpels.
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Alliance

XXXIII.

—

Spadiciflorae.

Families: Palmaceoe, AroidecB.

Monocotyledons with small and usually unisexual flowers crowded on spikes or
spadices,

and inclosed

in one or

more conspicuous

sheatlis,

the spathes.

The ovaries

are superior.

may

This alliance

which

be contrasted with the group Compositaj of Dicotyledons in

also the individual flowers are

merged

in dense

crowded inflorescences wliich

AruTn and Chrysanthemum).
PalmacecB. Include plants with cylindrical, woody stems and tough fan-shaped
The flowers
feather-like leaves of large dimensions having a plaited vernation.

superficially resemble single flowers

(c£.

—

or

are borne in branched, fleshy spikes often inclosed in large sheathing leaves; they
are hermaphrodite or unisexual and actinomorphic; the parts are aiTanged in threes,

and are inconspicuous. The gynseceum
one seed. Stamens six, pollen dust-like.

consists of three carpels, each containing

Fniits are berries, drupes, and nuts, and

by suppression, one seed. The endosperm is copious, and generally
The majority of Palms possess upright, columnar caudices surmounted by a huge tuft of crowded leaves (c/. vol. i. p. 289, and PI. VIII.). In
contain three, or

hard and stony.

several species the caudex attains a height of 30 metres,

and

in one (Ceroxylon

The Climbing Palms have slender branched stems, and by
the aid of the hooks on their leaves mount to the summit of trees and stretch like
The stems of these
lianes from crown to crown (cf. vol. i. pp. 363, 675, and 676).
Palms reach a length of 150-200 metres, and yield the rotang cane. The opposite
figure shows the interior of a forest penetrated by Climbing Palms and two natives
rolling the stems into a coil.
Old Palm-stems are either smooth and show the scars
andicola) 57 metres.

of the fallen leaves, or

they

still

bear the disintegrated fragments of former foliage-

Others again are armed with spiny girdles and

leaves.

scales.

The

leaves are

folded in bud and undivided, and as they unfold tliey split along the creases, and
the blade

is

divided pinnately or like a fan;

we may

distinguish between the

feather-leaved and fan-leaved Palms.

Often in young Palms the leaf

apex into two

Areca

of

fig.

pointed lobes only, as in

The dimensions of Palm-leaves and the gigantic inflorescence of the
Palm {Gorypha umbraculifera) have already been alluded to (cf. vol. pp.

420.

Talipot

287 and 745).

i.

In Oreodoxa regia the sheathing base of the leaf attains a length of

2 metres and a half.

The

fruits of

many

species

Cluimcerops excelsa) are borne

(e.g.

in grape-like bunches; in others they attain to great size

Cocoa-nut, the fruit of Lodoicea Sechellarum,
p.

splits at the

disticha, represented the foreground

is

and weight.

The Double

prominent in this respect

(cf.

452).

Most Palms are eminently tropical
with throughout the

New

in their distribution.

tropics, others (e.g.

Some genera

are

World others again, as Borassus (B. flabelliformis, PI.
Maphia, Caryota, and Calamus to the Old. Chamcerops humilis, alone

confined to the

;

met

Mauritia, Oreodoxa, and Iriartea) are
VIII.).

of the

ANGIOSPERM^, MONOCOTTLEDONES.

Fig. 410

— Primtval

forest fn Ceylon with Climbing T&\mB(Cal'j,

from nature by

v.

mi

-.

j nca disticha in foreground to the

lUiisuiinut.)
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Palms

is

indigenous to Europe; Ceroxylon andicola

at a height of 270 metres.

—Perennial

found in the Andes growing

Fossil remains are found in the formations of the

secondary and tertiary formations.
AroidecB.

is

r)lants

The number

of living species is about 1100.

with tubers, rhizomes, and climbing stems which

/^

Fig.
1

Arum

42L

—Aroids.

maeulatum.

-Spadix of ^. maeulatum, the spathe removed, s Fruiting spike of same. ^ Inflorescence of Colocasia
anti'juorum. * Basal portion of this inflorescence with part of spathe removed. « Ovary of Colocasia antiquorum. ' The
same in longitudinal section, s Columnar andnecium of same. 9 j^riopgis peltata. >, 5. ' nat. size; i, >.* reduced
•, *. "

enlarged.

generally bear large foliage -leaves.

The flowers are borne on unbranched,

spadices which are inclosed in large, expanded spathes

are unisexual or hermaphrodite.

The parts are inserted
perianth-membere being inconspicuous and often absent.
various.

In Colocasia antiquoruTn

(fig.

421

^) it

(c/. figs.

421

fleshy

^•*'^'^);

they

in whorls of 2 or 3; the

The androecium

consists of a

is

very

whorl of stamens

ANGIOSPERMjE, monocotyledones.

'^^^2V.
-.^*

*^^M^^J:^^^^^c^r^:^'^:.M>^;^

Fig -123.— ita/jAüfopAora decursiva climbiog In a primeval forest of the tropical Htmalayas (from a photograph)
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Endosperm

united into a single abbreviated column.

is

The

present in the seeds.

tribe Pistece includes floating plants with leaves arranged in rosettes and propagating vegetatively by means of stolons. The Arece, of which the Arum (figs. 421
')
may be taken as a type, have subterranean tuberous stems, from which arise the
^'

Numerous

leaves and spadices.

representatives of other tribes, including Ariopsis,

Caladium, Dracontium, and Amorphophallus have

Amorphophallus

tubers.

titanum, the giant of this family, has a tuber 50 centimetres in diameter, and
produces umbrella-like leaves on stalks 2-5 metres long and with segments in

The

proportion.

inflorescence

is

a huge spadix some 2 metres high, encircled by

a sheath of beautiful mottled green with purple lining and
plant flowered at

was one

Kew

in 1890 (for the first

of the sensations of a

Montnchardia {M.

London

frilled edge.

When

this

and as yet only time in captivity)
It is a native of

season.

A

Sumatra.

it

few

and Philodendron (P. bipinnatifidum)
have erect cylindrical stems, whilst the Snake-root {Calla palustris) and Sweet
Flag (Acorus Calamus) have creeping rhizomes. Many tropical Aroids belonging

species of

linifera)

and Pothoide» climb up the stems of trees, fastening
The
aerial roots, and pass from crown to crown like lianes.

to the tribes Monstereae

themselves by their

an example of

Himalayan Baphidophora decursiva

(fig.

Many

down pendent

of these climbing Aroids send

of the forest

(fig.

become stretched

422)

is

this type of growth.

aerial roots into the

humid

air

423), and these not unfrequently reach the ground, take root, and
taut.

The majority of Aroids are tropical, less than 10 per cent of the species being
met with in temperate regions. Acorus Calamus, Arum, maculatum, and Calla
palustris reach the furthest north. The curious Ariopsis peltata (fig. 421 ^) occurs
in the

Himalayas to a height of 1600 metres.

There are about 900 species of living Aroids.

The LemnacecB

is

a

little

floating, flattened forms,

The

family of reduced forms allied to Aroidese.

flowers are unisexual, and consist of a stamen and a carpel respectively.

and include Lemna (the Duckweed), and

Wolffixi,

They

are

which

is

destitute of roots.

Associated with the Spadicifloreae are the Pandanaceae, which include

danus

utilis,

the Screw Pine

(cf.

vol.

i.

fig.

186, p. 758);

Pan-

Cyclanthacese, climb-

ing and palm-like; Sparganiaceae and Typhaceae, marsh plants, which include

Sparganium, the Bur-reed, and Typha, the BulrusL
Alliance

XXXIV.— Glumiflorae.

Families: Graminece and Cyperaceae.

This alliance, which includes some 6000 species, consists exclusively of Grasses

and Sedges, forms with
pollinated

insignificant flowers destitute of coloured perianths

by wind.
Annual and perennial plants with

Graminece.

—

and

upright, jointed haulms, and in

the case of perennials, provided with creeping rhizomes.

The

leaves consist of an
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undivided, linear, parallel-veined lamina (vol.

At

portion.

fig.

i.

the junction of blade and sheath

is

and a sheathing basal

150^),

inserted a

little scale

Flowers hermaphrodite and unisexual, arranged in spikelets
Perianth absent,
cules,

its

many

place being taken in

cases

sometimes regarded as reduced perianth-leaves.

sheathing scale

known

as a palea, whilst outside this

bract-like structure, the flowering glume; this

is

(c/.

by 2 tiny

—the
231,

ligule.

p.

139).

scales, the

lodi-

fig.

Each flower is inclosed in a
and subtending the flower is a

often awned.

Every flower

is

thus

and flowering glume, whilst the whole spikelet is inclosed in a
2-leaved involucre consisting of 2 outer glumes. The ovary bears 2 featheiy

inclosed in a palea
little

The stamens are generally 3 in number,
The pollen is dust-like. PolUnation has been
fully described on pp. 140-142.
The fruit or grain is indehiscent, and is known
as a caryopsis. The seed contains a floury endosperm, and an embryo placed at
* *, p. 599).
one side (of. vol.
figs. 141
The intemodes of the haulm are in Zea,
stigmas, and contains a single ovule.

though variations are met with.

^'

i.

Andropogon, Panicunx,

&c., filled

with pith; in the majority of Grasses they are

The Bamboos and numerous other

hollowed.

tropical

perennial stems, and form an arborescent vegetation

Grasses

(c/. vol.

i.

have upright

p. 713).

attain a height of 25 metres and a diameter of nearly half a metre.

majority of

new haulms

Grasses produce

rhizomes, and these die

down

each

Bamboos
But the

year from their subterranean

The female

at the end of the season.

flowers of the

Maize {Zea Mais) are borne on thick spadices (cobs) inclosed in sheathing bracts.
Grasses are widely distributed over the globe, the tropics being richer in species

than the temperate regions, but poorer in individuals.

and alpine regions to the extreme

into arctic

thus in the Alps

Bamboos are
dominant,

Poa laxa has been found

tropical

(of.

temperate climates. Grasses form a continuous

marshy

places

phanerogamic vegetation;

an elevation of 3000 metres.

The

and sub-tropical; in the Steppes certain Grasses are very pre-

the genera Stipa and Festuca

e.g.

at

Grasses are found extending

limits of

Plate VI. vol.

cai-pet,

i.

the basis of

and by river banks reed-like Grasses occur

p.

In moist,

616).

meadow

land.

In

in great quantities (e.g.

Phragmites communis).
Graminese number about 3500

species.

Gyperacece. — Annual

and perennial plants with upright, haulm-like stems,
and with long upmost segment. The leaves much resemble those of
Graminese, but the ligule is wanting. Flowers hermaphrodite and unisexual, aggre-

jointed below

gated into spikelets, inclosed in bract-like

scales.

Perianth absent, or represented

by scales, bristles, or hairs. The ovary is 2- or 3-carpeUary. Stamens in one or
two whorls of 3 each; poUen dust-like, pollination by wind. The seed contains
endosperm.
tion

is

In the Scirpeae the leaf-blades are frequently obsolete, and assimila-

carried on

by the stems.

Scirpus lacustris reaches a height of

antiquorum. (or Cyperus Papyrus,

fig.

1,

Papyrus

424) of 3 metres and a diameter of 10 centi-

The pith of the larger flowering stems of this plant cut into thin strips,
united together by narrowly overlapping margins, and then crossed under pressure
by a similar arrangement of strips at right angles, constituted the papyrus of
metres.

ANGlOSPERMiE, MONOCOTTLEDONES.

747

—
THE SUBDIVISIONS OF THE VEGETABLE KINGDOM.

748
antiquity;

it

grows

in the

Upper

The stem of Papja-us
filamentous branches, upon which the

Nile, Syria, Palestine, &c.

bears at the summit an umbel-like tuft of

damp moors, and by
Many of them are social

Cyperacese grow for the most part on

inflorescences arise.

the banks of streams and lakes, and in mountain regions.

forms, noteworthy in this respect being Garex stricta, which forms

marshy
Sedges,

up above the water, often thousands
Carex sempervirens and G. firma, contribute largely

places, standing
e.g.

of alpine slopes

The family

(c/.

in

Several

to the turfy carpet

Plate XII.).

Garex, Eriophorum, and

distributed over the whole world.

is

hummocks

together.

Scirpus are found especially in cooler and northern zones; Cyperus and Papyrus in

warmer

regions.

About 2500

species are

Class

known.

II.— DICOTYLEDONES.

Flowering Plants whose flowers typically have their parts arranged in whorls

embryos with two cotyledons, vascular bundles arranged in a ring
and undergoing a secondary increase in thickness, leaves more complex than in
Monocotyledones and usually reticulately veined.
of four or five,

The Dicotyledones may be divided into three Sub-classes: MonochlamydecB,
The MonochlamydesB have a simple perianth, or in
the
perianth
may
some cases
be wanting. The Sub-class is an artificial one, as it
includes forms whose ancestors probably possessed a double perianth and others
which are primitively simple. The Monopetalje and Polypetalae possess both calyx
and corolla; in the former the parts of the corolla are united together, in the latter

Monopetalce, and Polypetalce.

free.

Sub-class

Alliance

Families:

Piperacece,

I.

— MONOCHLAMTDE^

XXXV.

Polygonacece,

Centrospermae.

GynocravibacecB,

Urticaceoe,

Chenopodiacece,

NyctaginacecB, Amaranthacece, Paronychiacece, Garyophyllacece.

Annual or perennial

herbs, shrubs,

there

is

corolla

no

developed the petals are

diflference

development of

Floral-leaves in one or

few cases) the outer whorl sepaloid
is

free.

two whorls; all sepaloid, all
and the inner whorl petaloid.

In the case of dioecious flowers

between the male and the female flowers in respect of the

floral-leaves.

The ovules are borne

fascicles,

Flowers actinomorphic, hermaphrodite, pseudo-hermaphrodite,

moncecious, and dioecious.

Where a

Venation of the leaf-blades

trees.

Flowers solitary or in cymes; the cymes arranged in

palmate or pinnate.
glomerules, or spikes.

petaloid, or (in a

and

The ovary

in the centre of the

bottom of the ovary, and

is

is

superior; 1-5-carpellary, unilocular.

ovary on a stalk which

sometimes long, sometimes short.

rises

from the

Stamens 1-30, arranged

two whorls, the outer ones inserted in front of the sepals or sepaloid
perianth segments.
Fruit an achene, capsule, or berry.
The seed contains an
abundant farinaceous or mucilaginous endosperm. Cotyledons not thickened.
iu one or

ANGIOSPERMiE, DICOTTLEDONES.
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Ceiitrospermffi are extremely rich iu inorganic salts,
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and

in the case of

many

of the species soda is extracted from the ash obtained
Piperacese contain aromatic
in their stinging-hairs (see

by burning the plants. The
and pungent substances; the Urticacese secrete enzymes
vol.
The leaves are lobed in Urticaceae and
p. 441).
i.

CheuopodiaceiB, in the rest they
are undivided

In

margins.

and have
several

entire

Cheno-

podiaceas the cauline leaves are

squamifoiTu, and assimilation

is

then effected by the green cortex
of the branches, which are trans-

formed into

phj^lloclades.

Piperaceae are distinguished

a peculiar distribution of
bundles

in

the

The
by
the

foliage-leaves.

The lateral strands do not branch
off

from the midrib

in the usual

way, but are appressed to

it

and

can be traced to the base of the

The

lamina.

particularly

Urticacese

also,

genus Pame-

the

taria, exhibit a peculiar disposi-

tion of the bundles (see vol.
p.

The

629).

are

destitute

i.

Chenopodiaceae
of

stipules,

Paronychiaceae have large

the

mem-

branous stipules which protect
the

the

foliage -leaves,

Poly-

are distinguished

by

curious sheathing stipules.

In

gonaceae

the Caryophyllaceae and some

Paronychiaceae the floral envelopes

are

differentiated

into

calyx and corolla; in NyctaginFig. 425.

aceae,

Aniaranthaceae, and most

Polygonacese there

is

a petaloid

— Nyctaginacere,

Mirabilis Jalapa,

Flowering brancll. » Fruit inclosed in tlie persistent liase of tlie peri» Longitudinal section tlirougti the same; the true fruit is seen
anth.
within,

(After Baillon.)

perianth, whilst in Chenopodi-

and Urticaceae there is a sepaloid perianth. The perianth in Nyctaginaceae
resembles a corolla most strongly when the bracts are connate and form a
sepaloid envelope or involucre, as is the case, for instance, in the Marvel of

aceae

Peru (Mirabilis Jalapa, see

fig.

425).

The lowest portion

of

the perianth in

Nyctaginaceae continues to grow after the flower has faded and forms a leathery
In several Chenopodiaceae and
or woody investment to the fruit (see fig. 425 ^).
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UrticacesB also the perianth

persists as a similar investment (e.g.

Moms).

In

Amaranthaceae the pedicels are furnished with bracts which resemble the perianthsegments and, like them, envelop the
replaced by bracts.

In those Centrospermaj which are

fruit.

destitute of floral-leaves (achlamydeous),

the Piperacese, the floral envelopes are

e.g.

The Caryophyllaceae have

distinct calyx

and

corolla,

and are

often placed in the sub-class Polypetalse; they have, however, decided affinities with

the Centrospermas.

The androecium

is

composed of one whorl

in Urticaceaj

and

The filaments are
inflexed in the bud in Urticacese, but spring up when the perianth opens and so
Most of the Centrospermas have
eject the pollen from the anthers (see p. 306).
Chenopodiaceae, and of two whorls in most of the other families.

dust-like pollen, but in Caryophyllaceae

and Nyctaginaceae the pollen

In Urticaceae and in some Caryophyllaceae the embryo

is

ei-ect,

is

adhesive.

in the rest

it

is

The copious farinaceous
endosperm of some Polygonacese and Chenopodiaceae (Polygonum Fagopyrum,
The Centrospermfe are
P. TataricuTn, Chenopodium Quinoa) is used for flour.
The Piperaceae, Urticacese, Polygonaceae,
distributed in every quarter of the globe.

horse-shoe shaped or spirally curved (see

fig.

425

^).

Amaranthaceae, and Nyctaginaceae are developed in the greatest variety in the

Most Centrospermae, however, are found

tropics.

Mediterranean Flora

is

The

in the temperate zones.

America
The Polygonacefe grow
streams; the Chenopodiaceae are very prevalent by the

especially rich in Caryophyllaceae, whilst Equatorial

abounds particularly in Amaranthaceae and Nyctaginaceae.
chiefly

on the banks of

sea-shore and on salt steppes, especially in Central Asia.
flourish also

on the confines of perpetual snow.

Several Caryophyllaceae

Silene acaulis (see Plate XII.)

is

one of the most remote outposts of the Phanerogamia and has been met with in

Franz Joseph's Land at 81° north
3160 metres above the

latitude,

and

in the Central Alps at a height of

Fossil remains of Urticacese

sea-level.

and Piperaceae have

been recognized in the deposits of the Mesozoic and Tertiary periods.
of species

now

living

amounts

The number

about 4200.

to

Alliance

XXXVI.— Proteales.

Family: ProteacecB.
Perennial herbs, with underground stems which project but
earth, or herbs

and small

trees

foliage-leaves without stipules.

little

above the

with entire or variously lobed and incised

Flowers in capitula or spikes (see

fig.

426

*);

stiff'

actino-

morphic or zygomorphic, hermaphrodite, pseudo- hermaphrodite, moncEcious and
dioecious.

Perianth 4-partite, petaloid; the four segments are connate at the base,

and, in the bud, have their free ends closed together like valves (see

Ovary

superior, free, unilocular.

parietal.

Number

of ovules one to many.

fig.

426

-).

Placentation

Each ovule has a double integument; the micropyle is directed towards
The latter is surrounded by tissues which secrete honey.

the base of the ovary.

The number
is

of stamens

is

equal to that of the perianth segments; the short filament

adnate to the perianth-segment behind

it (see fig.

426

^).

Fruit a drupe, a nut,
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and 426 *, and fig. 324, p. 429). The seed
contains an embryo furnished with two large, thick, fleshy cotyledons, but no
a capsule or a

follicle (see figs.

426

*

endosperm.

The Protcales are

for the

most part much-branched shrubs.

Fig.
1

The arboreal

426.— Protealea.

Bankfia erid/olia. » Single flower of Bankiia littoralis with the spoon-shaped perianth-segments still closed, s Longitudinal
section through the same flower; the style Is in tlie form of a barl)ed hnolc, and the stigma rests between the anthers ttie
filaments are adnate to the concave surfaces of the spoon-sjiapcd periantli-se^jnients. * Fruiting siiike ot Banknia ericijoiia.
* Fruit of Xyloinelum pyr^orme.
* and 3 magnified; tlie rest nat. size.
(After Baillon.)
;

New

Zealand, attains a height of

.SO

foliage-leaves are sometimes glabrous

and sometimes clothed with

.scales,

species

The

Knightia

excelsa,

a native of

they possess peculiar stomata (see

vol.

i.

p.

296).

The genus Hakea

metres.

and

exhibits in
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some of

pinnate and bipinnate leaves, in others cylindiücal and needle-

its species

shaped leaves.

The

by an involucre

of

flowers,

many

which are crowded together, are sometimes surrounded

ovary

is

many

species, as, for instance, in

often borne on a special stalk.

the style

is

The

reminding one of the involucre of Compositse.

scales

The

and

style

stigma are very various.

Banksia ericoides and B.

In

littoralis (fig. 426^),

hooked and breaks through the perianth-tube in consequence of the

growth of its lower region, but the capitate extremity remains
between the anthers, which are adherent to the spoon-shaped extremities of the
perianth. Only when the perianth segments disunite and open back does the top of
the style become free. The pollen is often deposited upon the end of the style withexcessive longitudinal

out,

many

however, immediately reaching the stigmatic surface, and in

species there

are special hairs or brushes for collecting the pollen, whilst pockets and recesses for
its

temporary reception also occur.

The Proteales

flourish chiefly in regions

Australia and the south-west

a short rainy season alternates a long rainless period.
district of the

Cape are

richest in species; the alliance

species in the tropical region of

where

is

many fewer

represented by

South America, in Chüi, in

New

Caledonia, in

New

Zealand, in the tropical parts of Eastern Asia, in Madagascar, and in the mountains
of tropical Africa.

Fossil remains of

The number

Period.

of existing species

Alliance

Proteace« occur in strata of the Tertiary
is

about 1000.

XXXVII.— Daphnales.

Families: Elceagnacece, Thymelacece, Lauracece.

Annual and perennial
parasites.

herbs, shrubs,

Stipules absent.

Flowers in

and

2,

with green

fascicles (see fig.

maphrodite, pseudo-hermaphrodite, or dioecious.
3 or 5 leaves each, sepaloid or petaloid.

unilocular.

trees

427

^);

foliage, or leafless

actinomorphic, her-

Perianth of one or two whorls of

Gynseceum 1-3

carpellary.

Ovarj^

Style single, free, at the bottom of a cup-shaped receptacle from the

margin of which spring the perianth-leaves (see fig. 427 ^). 0\Tile solitary. Androecium 1-4 whorls with 2-4 stamens in each inserted on the inner margin of the
cup-shaped receptacle.

no endosperm.

The

Fruit a one-seeded berry, drupe, or nut.

The embryo

is

The seed contains

furnished with large, fleshy cotyledons.

Cassythae, belonging to the family Lauraceae, are parasites poorly supplied

with chlorophyll, with thin twining stems and squamiform
Daphnales, however, develop

woody stems with

leafy branches.

Elneagnacese are clotlied with scaly covering-hairs (see vol.
foliage-leaves of

laminae (see vol.

leaves.

i.

p.

322,

Most of the

The
fig.

leaves of

78^).

The

most Lauracese exhibit a curious distribution of the strands in the
i. p. 631, fig. 149*, and accompanying fig. 427 ^).
The majority of

and aromatic substances. Especially to be mentioned
{Laurus nohilis), the Cinnamon-tree (Cinnamomwm Zeylanicum), and the Camphor-tree (Camphora oßcinarum). In the Sea
Buckthorn (Hippophae, see p. 109, fig. 220), the perianth is 2- and the andrcecium
Lauraceae contain ethereal

oils

in this connection are the Bay-Laurel

4-membered; in Elceagnios the perianth and andrcEcium are each composed of two
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2-membered whorls; in Daphne the perianths has two 2-membered whorls, and the
androecium two 4-membered whorls (see fig. 427*); in Laurus the perianth consists of
two and the androecium of four 3-membered whorls; in the genus Gnidium there are
two kinds of floral-leaves, the lower ones sepaloid the upper petaloid in colour, and
these are spoken of as calyx

The anthers

Lauracese.
slits,

is

found in several

and Thymelacese dehisce by longitudinal

by valves

fig.

receptacle pei-sists

(see

427

In the Elaeagnaccce the cup-

-).

as an envelope around the fruit,

Fig.
»

The same arrangement

corolla.

of Elseagnacese

those of Lauraceae

shaped

and

and becoming succulent

427.— Daphnalea.

officinarum (Family Lauraceie), flowering ljr.inoh. » Longitudinal section through the flower of Cinnamomtim
s Flower of Daphne llezereum (Family Thymelacese) cut open and rolled back
Ztylanicum CFamily Lauracese).
1 reduced
' and > magnified.
(Partly after Baillon.)

Camphora

:

outside and strong within, the result
also, as, for instance, in

is

a false drupe.

In some of the Lauracese

Nectandra, the receptacle continues to grow with the

fruit,

and forms a cup-shaped envelope resembling the so-called cupule in the fruit of the
Oak.

In Thymelacese and Lauraceae the ovule

Elaeagnacese

it

is erect.

The Daphnales

The Thymelacese are best represented in
the Cape and Australia are particularly

is

pendulous (see

countries where the climate

is

striking concentration of several species of the genus Daphne on a

area in the mountainous parts of Southern Europe.
Vol. IL

name

in

^),

temperate;

Daphne

rich in species of that family.

striata attains its highest elevation in the Central Alps at 2500 metres.

plant kno\vn in Carniola under the

427

fig.

are scattered over all parts of the earth.

of the

One

There

is

a

strictly limited

of these species

is

the

Königsblume {Daphne Blagayana).
98

;
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This name of King's Flower was popularly accorded to the plant because, in 1838,

King Augustus
flowering in

of

Saxony

Camiola on purpose to see this rare species
The Lauraceae are principally tropical and subthe Sunda Islands, and Brazil are especially rich in

travelled to

its restricted habitat.

tropical plants; Eastern Asia,

species of this family.

The Lauracese reach

boundary below

their northernmost

50° in Eastern Asia, below 46° in Europe, and below 45° in

Southern Hemisphere the Lauraceae range as far as 43°

North America.

S. lat.

In the

Fossil remains of

the Daphnales, especially of Lauracese, are found in the strata of the Mesozoic and

The number

Tertiary Periods.

of existing sj^ecies hitherto discovered

about 1400.

is

XXXVIIL— Santalales.

Alliance

Families: Santalacece, Viscacece, Loranthacece, Olacacece, Grubbiaceoe.

Herbs, shrubs, and trees, of which most are parasitic on the roots and stems of
other green-leaved Phanerogams, although they are themselves capable of assimilation

owing

no

which are combined into

stipules.

Flowers actinomorphic,

membered whorls;

hermaphrodite,

Perianth composed of 2- or 3-

Gynaeceum 2-3 carpellary; ovary

Ovules 1-5, without integument.

Stamens as many or double as

as the perianth-segments; in the former case they are inserted in front of

those segments.

the embryo

vol

either sepaloid or petal old.

;

in the discoid or cup-shaped receptacle, inferior or semi-inferior, unilocular.

Style single.

many

leaves have

or in cymes,

and capitula

spikes, racemes, umbels,

pseudo-hermaphrodite, moncEcious, and dicEcious.

sunk

The

solitar'y

to the presence of chlorophyll in the foliage-leaves.

entire margins; there are

Fruit usually a berry or drupe.

either partially or entirely surrounded

Seed-coat either single or absent

by

fleshy endosperm.

For a description of the sinkers and haustoria of the parasitic Santalacese see
Several of the Loranthaceae have thin twining stems
i. p. 177 and pp. 205-213.

which put out

roots,

i.e.

Such of the Loranthaceae as
have thickened and flat expanded branches.

from their nodes.

sinkers,

are destitute of green foliage-leaves

In certain Santalaceae several bracts are united so as to form a cup-shaped
involucre.

In Grubbiaceae and OlacacefB the lower portion of the ovary

septate, at least in the first stage of development.

is

In the Santalaceae and some

Olacaceae 1-5 pendulous ovules are borne upon a cellular structure which

is

either

adnate to the internal wall of the ovary or else rises freely in the cavity; in the
Loranthaceae they completely
solid mass.

fill

the ovary, and are united with the carpels into a

In Grubbiaceae the stamens of the outer whorl alternate with the

and there are double as many stamens as perianth-segments.
The stamens of the Mistletoe ( Viscum album, see p. 87, fig. 214 -^) are adnate to the
perianth-leaves behind them, and their anthers have 6-20 loculi, each of which
The
The Santalales are widely distributed.
liberates pollen through a pore.
leaves of the perianth,

majority of the species are tropical and sub-tropical.

The Olacaceae only occur

in

the tropical parts of South America and Africa, and the Grubbiaceae only at the

Cape, whilst the Santalaceae

ax-e

chiefly natives of Africa

and Australia.

The
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alburn, found in Scandinavia as far north as 59° 30')

Viscum

(

and several

genus Thesium reach furthest north. Thesium alpinum attains its
highest limit in the Alps at 2400 metres. Fossil remains occur in the strata of the
Tertiary Pei'iod. The number of existing species is about 750.

species of the

Alliance

XXXIX.— Rafflesiales.

Families: EafflesiacecB, Apodanthacece, and Gyhnacece.

Plants destitute of chlorophyll, parasitic on the roots of green-leaved
plants.

Flowering axis greatly thickened,

The cavity

of the ovary

Flowers solitary or in racemes,

fleshy.

Ovary

Perianth 4-6 partite.

hermaphrodite or pseudo-hermaphrodite.

woody

inferior.

divided irregularly into chambers which are tilled with

is

Above the ovary

strands and ridges bearing the ovules.

rises

a columnar style

with a discoid thickening at the top, and upon the under margin of this disc the
The stamens are inserted underneath the stigmatic
stigmatic tissue is situated.

The

tissue in a circle.

column.

The

cotyledons,

and

is

The

Old and the

i.

and for the

pp. 199-204,

Rafflesiales live in the ti-opical

New

For a description of the

surrounded by an oily endosperm.

suction-organs see vol.
p. 185.

and crowned by the persistent
The embryo consists of few cells, has no

fruit is fleshy, baccate,

seeds have hard coats.

size of the flowers see vol.

World; two species of the genus Cytinus (see

to the Mediterranean flora.

species hitherto identified

No

fossil

vol.

i.

p.

201) belong

The number

remains are known.

ii.

of both the

and sub-tropical regions

of extant

is 29.

Alliance XL.

—Asarales.

Families: Aristolochiacece, Asaracece.

Perennial plants, some with subterranean tuberous or creeping rhizomes, some

with twining liane-like stems (see

95 \ p. 364). Foliage-leaves broad, with
Venation apical (see vol. i. p. 633). Flowers

vol.

entire margins, sometimes lobed.

i.

fig.

hermaphrodite, solitary, or in cymose inflorescences, especially in axillary

inferior or semi-inferior.

Styles united into a column bearing a radiating stigma.

Androicium composed of 2-12 whorls of 3 stamens each.
loculi of the ovary.

fascicles.

Gynasceum 4-6 carpellary; ovary

Perianth of 3 petaloid leaves, united at the base.

Fruit a capsule (see

p. 431,

fig.

Ovules numerous

in the

The seed contains an

325').

abundant endosperm, and a very small embryo with two cotyledons.

The perianth
Aristolochiaceae

anth

is

in Asaraceae

it is

is

actinomorphic (see

zygomorphic or

variously curved and inflated

else

p.

279,

fig.

279 '^>

^'),

whilst in

unsymmotrical, and the tube of the peri-

(.see p.

166,

fig.

242,

and

p.

226,

fig.

257

''•'•*•

").

These flowers are very striking, on account not only of their form, but also of
their dark-browTi colour; moreover, in many cases they attain to an extraordinary

Mention has already been made of Aristolochia gifjas (see p. 1S5), and
recently a Birthwort (Aristolochia Goldeana) has been found in West Africa whicli
size.

;
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has a perianth 66 cm. long and 28 cm. broad.

In the Asaracere there are some-

times three small teeth alternating with the three perianth-segments, and these
are looked upon as reduced inner perianth-segments.

column

chiacese are adnate to the stylar

are distributed in
tropical

fig.

The majority

of the species are found in

The genus Asarum reaches
the Asarabacca {AsaruTn Europceum) and

and sub-tropical regions.

northern limit of
are the

(see p. 292,

parts of the world.

all

The stamens of Aristolo284 ^^). The Aristolochiaceae

same as those

of the Beech.

Mesozoic and Tertiary Periods.

The

furthest north.

highest elevation

its

Fossil remains are found in the sti-ata of the

The number

of extant species hitherto identified

is

about 200.
Alliance XLI.

—Euphorbiales.

Family: Euphorhiaceoe.

Annual and perennial
late

herbs, shrubs,

and

Flowers in racemose or umbel-

trees.

cymes; actinomorphic, hermaphrodite, pseudo-hermaphrodite, monoecious, and

3-12-merous.

The

corolla is often suppressed,

and

Calyx and

corolla

and sometimes the calyx

also is

Floral-leaves differentiated into calyx

dioecious.

corolla.

In these cases the floral-leaves are replaced by bracts and involucral

wanting.

The gynseceum

leaves.

is

superior,

and

composed of 3-20

is

The

arranged in whorls round a central column.

form a multilocular

pistil.

The stamens vary

ovules.

carpels,

which are

carpels are joined together to

In the inner angle of each loculus are 1-2 pendulous
in

number from

1

to over 100.

At the base

of the

flower are some peculiar glands, which are looked upon as outgrowths of the
receptacle.

They

are either in the form of separate cellular structures, arranged

in a whorl, or else are coherent in the

In the cases where these

form of a cup.

by similar glands, which are seated upon
the margin of the cup-shaped involucre.
The fruit is a schizocarp or drupe
sometimes it is baccate. The embryo is imbedded in an abundant fleshy endosperm.
It is difficult to describe the Euphorbiales in few words on account of their
extraordinary variety. Some of them contain watery juices; the majority are full
structures do not occur they are replaced

of latex.

Several of the laticiferous species are poisonous.

foliage-leaves; whilst
effected

by means

some are destitute of

foliage-leaves,

Many have

and assimilation

In

many

then

genera, especially in Euphorbia, the inflorescences

have the appearance of being single flowers.

A

large

number

of male flowers are

assembled together within a cup-like involucre, the free edge of which

with glands as though with petals.

Each of these flowers

and a stamen, and in the midst of them

end of a long

gi-een

of the green cortical tissue of switch-like or cactiform branches

and phylloclades.

of a bract

is

stalk,

and resembling a stalked ovary.

is

consists,

is

furnished

however, merely

a female flower, borne at the
In

many

species of the genera

Croton and Poinsettia the inconspicuous flowers are surrounded by bright-coloured
bracts

and involucral

leaves.

In the majority of instances three carpels are devel-

They are laterally coherent, and
when mature, and become detached from the central column. The

oped, which are remarkable for their rotundity.

usually separate
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The majority are
and several arboreal species form entire woods in those
Some grow in marshy lowlands, whilst others inhabit steppes and the

Euphorbiales are disti-ibuted in every quarter of the globe.

found in the
regions.

tropics,

Euphorbia capitulata grows on the mountains of
Euphorbia Austriaca stretches as far as the alpine region
Mercurialis perennis attains in the Alps an elevation cor-

rocky declivities of mountains.
the Balkan Peninsula.
of the Eastern Alps.

responding to the upper limit of the Beech-forests.

Euphorbia are encountered as weeds
Fossil remains

the arctic region.

The number

Several annual species of

in cultivated ground, as far as the limits of

have not been definitely ascertained

of extant species hitherto identified

Alliance XLII.

is

to exist.

about 4000.

—Podostemales.

Family: Podostemacea;.

The

Perennial herbs with creeping roots which are fastened to the substratum.
shoots spring laterally from these roots, and are clothed

two

by small

scales arranged in

or three rows; these leaves are either entire or pinnately lobed,

sheathed at the base.

Not

and they are

infrequently the shoots are transformed into phylloclades,

and sometimes shoots and roots are fused together into a

thalloid structure.

In

by the phylloclades as well as by
the green branches of the thalloid tissue clinging to the substratum.
The branches
in question are ribbon-shaped or filiform, and are submerged.
The flowers occur
singly at the ends of the shoots, or else are sunk in the margins of the phylloclades
in rows, and together form a sort of flat club. They are actinomorphic and zygomorphic, hermaphrodite, monoecious, and dioecious. The floral-leaves are small, greenish,
these cases the assimilation of carbon

squamous,

free,

or connate, and are arranged in a 3-5-partite whorl.

floral-leaves are suppressed,

gynaeceum

is

by

is

superior,

the

The

and either unilocular

The ovules spring
column in the ovary. The

delicate partition-walls into three chambers.

cusliions of tissue wliich project

number

When

they are replaced by sheathing involucral leaves.

composed of 1-3 carpels; the ovary

or else divided

from

is effected

from an axial

of stamens varies greatly, the flowers being either monandrous, diandrous,

or polyandrous.

In the last case the stamens are arranged in several whorls.

anthers dehisce longitudinally.

The

and do not contain any endosperm.

The seeds are very
The embryo has two thick cotyledons.
fruit is a capsule.

The
small,

The PodostemacecB are found in running water, especially in waterfalls, clinging
and stumps of trees which have been stripped of their bark.
Almost all of them inliabit the tropics, the only exception being one species in South
Africa and one in North America. No fo.ssil remains have been found. The number
of existing species hitherto described amounts to 175.
to rocks, loose stones,

—
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Alliance XLIII.

Viridifloras.

Families: Leitneriacece, Cannabinacece, Dorsteniacece, Artocarpacece, FicacecB,

Conocephalacece, Moracece, Ulmacece

Animal or perennial

herbs, shrubs,

and

trees.

veined with pinnate or radiating bundles.

The

laminfse of the foliage-leaves

Flowers in glomerate, fasciculate, or

spicate cymes; actinomorphic, hermaphrodite, pseudo-hermaphrodite, moncEcious,
dicEcious.

Perianth composed of 2-8 inconspicuous greenish segments.

superior, 1-2 carpellary

or double as

many

and

unilocular.

Ovule

solitary, pendulous.

and

Gjmfeceum

Stamens as many

as the perianth-segments; all or those of the outer whorl are

Kg. 428.—" Living bridge " formed

of the aerial roots of the India-rubber

and other kinds of Figs in Sikldm-Himalaya.

(After Hooker.)

The

inserted opposite the segments of the perianth.

pollen in dusty.

The

fruit is

The cotyledons of the embryo
The Ulmacese and Cannabinaceae contain watery juices; the plants of the other
families produce milky juice in greater or smaller quantity. The milky juice of the
are not thickened.

a one-seeded achene or a drupe.

Indian Ficiis elastica

is

used in the manufacture of caoutchouc, that of the South

American Cow-tree (Galactodendron

utile) as

an

article of diet.

The milky juice

of

the Upas-tree {Antiaris toxicaria), native to Java, contains poisonous substances.

In the

Hop (Humulus Lupulus) and

in the

Hemp

(Cannabis sativa) bitter and

ANGIOSPERMjE, dicottledones.
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6

Flg.
'

429.— AmenUles.

shoot with mala and female catkins (the tormer at the apex). ' Ripe female catlcin of same. ' WinRed
nut of same. * Subtending scale of fruit of same. * .Shoot of Hornbeam {Carpinus Betuhm) with male and female catkins
(latter to right). ^ Scale of female catkin with flowers of same. ^ Scale from male catkin with stamens, s Scale uf female

Birch (Betula

allja)

catldo with ripe fruit.

', *, ', '

enlarged

;

the rest nat.

size.
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aromatic substances (lupuHn and liashish) are produced in special

The curious tabular and columnar

cells.

in detail

and

illustrated in vol.

i.

cells

and groups of

roots of the Ficacese have been described

pp. 75.5-757.

Here

represented a Ficu^

is

(fig.

428)

with aerial roots, which Hooker saw used by the natives in the Himalaya as bridges.
"

The property

of the fig-roots,

which inosculate and form natural

gi-af ts, is

taken

advantage of in bridging streams, and in constructing what are called 'living bridges'
The axis of the inflorescence is thickened in many
of the most picturesque forms."
cases,

notably in the Dorsteniacese, Artocarpacese, Ficacese, Conocephalaceae, and

«« .-fr

Fig. 430- —The
I

Oak (Quercus

sessilijlora).

Longitudinal section of a female flower showing the ovary with ovules,
small perianth and the young cup or cupule. * Three male flowers. & Cluster of nuts (acorns) with their cupules. « The
b Transverse section of seed.
seed. ' Longitudinal section of seed,
1, -, *, * enlarged; rest nat. size.

Cluster of female flowers.

2

Single female flower.

Moracese; sometimes

urn (see

p. 157).

tive fruits,

it is discoid,

8

and sometimes hollowed out into the shape of an

It also enters into the structure of certain fleshy succulent collec-

which afford such an important

article of food in hot countries, viz. the figs

of Ficus, and the Bread-fruit of Artocarpus incisa.

takes part in the formation of the fruit,

where

it is

Sometimes the perianth

for instance, in the

converted into a fleshy envelope inclosing the

several

in

as,

other Viridiflorse the perianth

is

fruit.

also

Mulberry (Morus),

On

the other hand,

almost completely suppressed.

In

Dorsteniaceae and Moraceee the stamen-filaments are inflexed in the bud, and spring

up

after the perianth has opened, scattering the pollen-dust in the air (see

p. 137).
is

at

The filaments are

curved in most
all.

The

cases.

straight in the flowers of the other famihes.

There

Viridiflorse are

is

either a very small quantity of

found in

all

parts of the world.

fig.

229,

The embryo

endosperm or none

The Ulmaceae extend

ANGIOSPERM.E, DICOTYLEDOXES.

Fig. 131.— The

Beech (Fagm

aylvatica).

(61
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beyond 66° north latitude and 36° south
are most abundant in the tropics.

Mesozoic and Tertiary Periods.

Representatives of ViridiflorfB

latitude.

Fossil remains occur in the deposits of the

The presence

of leaves of a Bread-fruit tree {Arto-

carpvs Dicksoni) in Greenland chalk, and of quantities of remains of Ulmaceae
(Celtis, Zelkova,

number

The

Ulvius) in the Miocene strata, are points of special interest.

of species ascertained to exist at the present

Alliance

XLIV.

day

is

about 1000.

— Amentales.

Families: BetulacecB, Corylacece, Gupuliferce, Juglandacece, Myricacece, Casuarinece,
SalicacecB.

Are

large shrubs

all

and

forming a very conspicuous feature in the

forest trees,

The flowers are unisexual and arranged in
by wind, and, in the majority of cases, a perianth
is wanting.
In the Cupuliferse, in which it is present, it is inconspicuous and consoKdated with the ovary. The group is an exceedingly interesting one, owing to
landscape in temperate climates.
catkins or heads.

Pollination

is

the recent discovery of several instances of chalazogamic fertilization within
limits; of this, full details

were given at

familiar trees as the Birch {Betula,
(Coryliis, p. 147),
p.

298 and

Beech (Fagus,

fig.

p.

433 and

431),

its

In this alliance are included such

figs. 4^29 ^•-^•*),

Hornbeam {Carpinus,

430),

fig.

p. 413.

Alder (Alnus,
figs.

429

p.

^•^•^•^),

Chestnut {Castanea,

Hazel

135),

Oak

{Quercus,

p. 445),

Walnut

and the Willow (Salix, pp. 299 and 424)
Between 500 and 600 species have been distinguished.
alliance date far back amongst the secondary rocks, and they

(Jicglans), Sweet-gale (Myrica), Casuarina,

and Poplar {Populus).

Members

of this

are supposed

by many

to represent a primitive gi-oup of Angiosjjerms.

Alliance

XLV.

— Balanophorales.

Families: Hydnoracece, Sarcophytacece, CynomoriaceoB, BaUtnophoracece,
Scybaliacece.

Plants destitute of chlorophyll, parasitic on the roots of green-leaved
plants,

with

tubei'ous, cylindrical, or

woody

angular stems with flowering lateral branches.

The flowering axes are thickened and

fleshy; the flowers

hermaphrodite, moncecious or dicEcious.

hermaphrodite or pseudo-

Perianth of 2-8 segments, sometimes

transformed into a cup on the top of the ovary, or absent and replaced by scaly
bracteoles

and

hairs.

Gynseceum 1-3 carpellary; ovary inferior, unilocular, styles
filiform, and terminating in small stigmas. Stamens

either absent or 1-2 in number,

1-60 inserted below the limb of the perianth.

The embryo

is

Fruit a kind of berry, nut, or drupe.

very small, has no cotyledons, and

is

imbedded at the top of a

fleshy,

oily endosperm.

For a description of the suckers and

scale-leaves, see vol.

i.

pp. 186-198.

flowers of Hydnoraceae are solitary; those of Balanophoraceae, Cynomoriacese,
Scybaliacese are crowded in large

numbers on unbranched clavately-thickened

The
and

axes,

763
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and those of Sarcophytacea3 on Inanchod clavate axes. In Hj^dnoracea) the cavity
of the ovary is occupied by numerous ridges which project from the walls and bear
the ovules; in Sarcophytacese, Scybaliacese, Cynomoriacese, and Balanophoraceoe the
placentation

is

and the number of the seeds is 3 in Sarcophytaceae, 2 in
Cynomoriaccse, and 1 in Balanophoracese. In Hydnoraceae and

parietal,

Scybaliacea3, 1-3 in

SarcopliytacefB there
tissue

no

is

stjde,

and the

free

upper extremities of the masses of

The Cynomoriaceae and Balanophoracese

which bear the ovules act as stigmas.

have one, and the Scybaliacese two, filiform styles with small papillose stigmas. In
HydnoracesB the stamens are inserted between the lobes of the perianth, and form a
fleshy ring; in the other families they stand in front of the segments of the perianth;
in the Balanophoracese the filaments are connate.

Most

of the Balanophoraceae live

and America; a few species inhabit South Africa and
Cynomoriimi coccineum, the only species of the Cynomoriaceae,
grows in the Mediterranean area and in Western Asia (see vol.
p. 197, fig. 42).
The number of extant species hitherto discovered is
Fossil remains are not known.
in the tropical parts of Asia

New

Holland.

i.

about 45.
Sub-Class II.— MONOPETAL^.

XLVI.

Alliance

—

Caprifoliales.

Families: Rubiaceoe, CaprifoliacecB

The foliage-leaves are opposite,
The flowers are in cymes,
actinomorphic and zygomorphic, hermaphrodite and pseudo-hermaphrodite. The
The calyx is composed of
floral-leaves are diflerentiated into calyx and corolla.
Annual and perennial

stipules are present

herbs, shrubs,

at their bases

and

(see

trees.

fig.

432

^).

The calyx-tube clothes the inferior ovary, whilst the limb
The corolla is a whorl of 3-6 connate petals (see fig.

one 2-6-sepalous whorl.

consists of small green teeth.

The gynaeceum
The placentas

432').
locular.

is

are axile.

adnate to the corolla-tube.

The

composed

The

of 2-5 connate carpels;

The androecium

pollen

is

inferior,

2-5

a whorl of 3-6 stamens,

powdery (see p. 265).
The seed contains endosperm.

either adhesive or

fruit is a berry, drupe, schizocarp, or capsule.

Most

is

ovary

of the Rubiaceae are herbaceous, whilst the species of the other families

are mostly shrubby

and arboreal

plants.

In the roots of several Rubiaceae

(e.g.

Rubia tinctoinLm and Qalium horeale) there is
and Cinchonaceae contain alkaloids (cafieine, quinine, &c.); the
sweet-scented Woodruff (Asperula odorata), the herb used to make the German
No laticiferous tubes or latex,
May-wine, is famous for the kumarin it contains.
however, are contained in the tissues of any species belonging to this alliance.
a red colouring matter (madder-

red); the CofFeaceae

The

foliage-leaves are

one another;

always opposite and in

the venation of the laminae

Rubiaceae the stipules are of the same

is

pairs,

which are at right angles

pinnate.

size, colour,

and form as the laminae of the

opposite leaves to which they belong, and are inserted between them.

quence

is

that at each node there

is

a whorl of

to

In the Stellatae section of

leaf -structures

The

conse-

arranged in the form
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of a star.

In

Cinchonacese and Coffeaceae, the stipules are squamiform, and

tlie

sometimes lacerated (see

and

in the

and have the appearance
inflorescences
is

fig.

432

^).

In the Caprifoliacese they are either very small

form of stalked glands, or

may

of being

else

narrow

surrounded by an envelope of bracts,

the Cinchona, or, lastly, they

Fig- 432.

and

S.

Entire Plant.

Ehulus).

sessile

segments of the

be contracted into glomerules and

(Gephaelis Ipecacuanlia; see

I

they are adnate to the base of the

-

fig.

—Caprifoliales:

be

may form pyramidal

flat cjmies,

CepAoe'iis

« Single flower.

fascicles, in

for instance, in the Ipecacuanha plant

432^), or they

may

Inflorescence.

as,

petiole,

The cymose
which case each

leaf.

as in the Elders

panicles, as in

{Sambucus nigra

JpecacuanAa (Family Rubiaceae).
*

reduced;

*

and

*

magniiled.

(After Baillon.)

In the Caprifoliacese, especially in the genera Linncea and

Lonicera, two-flowered cymes also occur, and in several

Lonicera, the ovaries of the two flowers in each

cyme

species of

are connate.

the genus

The flowers

of

several Caprifoliacese (Linncea, Lonicera, &c.) are zygomorphic, whereas the other

members have actinomorphic flowers. In the Stellatse the fruit is a schizocarp which
breaks up into two mericarps; in Cinchonaceae, it is a capsule which dehisces from
the base upwards (see

LiuTuea, the fruit
berry.

is

The baccate

p.

431,

tig. 32.5 '").

In Coffeacese, Sambucacese, and the genus

a drupe, and in Gardeniese and some of the Caprifoliacese, a
fruits of several species of the

L. caerulea, &c.), coalesce to foi-in a collective fruit.

genus Lonicera

Each chamber

(L.

alpigena

in the fruit of

—
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and

Rubiaceae, Coffeacece, Sambucaccae,
in

most

many

genus Linncea, contains one

seed,

genus Lonicera, several, and in the Cinchonaceae,
(see p. 423, fig. 318 ").

Caprifoliacese, as in the

The seeds of Cinchonaceae are winged

seeds.

The

of the

765

Caprifoliales are distributed over all parts of the earth.

The

Cofieaceas

and

Cinchonaceai are chiefly tropical plants, whilst the Rubiacete, Sambucacece, and
Caprifoliaceas belong principally to the North Temperate Zone.
The Cinchona is
found wild only in the Cordilleras in South America (from 10° north lat. to 22°

south

lat.).

Tropical Africa

{Coffea Arabica).

Linnaeus,

is

Linncea

is

supposed to be the original home of the Cofteo-tree

borealis,

a plant named after the Swedish botanist,

scattered over the Alps, in the low-lying part of

the Baltic, and in Scandinavia.

Germany

adjoining

Several species of the genus Galium, of the family

North and

Rubiacea3, belong to the flora of the extreme

of high mountains.

Fo?sil

remains have been preserved in the deposits of the Mesozoic and Tertiary Periods.

The nimiber

of extant species discovered

Alliance

up

to the present time

XLVII.

is

about 4800.

Asterales.

Families: Valerianacece, DipsacecB, Calyceracece, Brunoniacece, Compositce.

Annual and perennial
in

herbs, shrubs,

form but always destitute of

and

Foliage-leaves extremely various

trees.

Inflorescence a

stipules.

cyme

or a capitulum.

Flowers actinomorphic and zygomorphic, hermaphrodite, pseudo- hermaphrodite,
monoecious, and dioecious.

Calyx of 2-5
a pappus,

Floral-leaves

sepals; the limb,

diflerentiated

which crowns the

bristles, scales, teeth, callosities, or

of chlorophyll.

The

corolla is

consists of 2-3 connate carpels.

The ovary

of 1-5 stamens.

The

it

calyx and corolla.

inferior ovary, is in the

membranous

composed of 4-5 connate

oped loculus with a single ovule in

into

is inferior

(see p. 73, fig.

borders,
petals.

and

is

form of
destitute

The gynaeceum

and contains only one devel^).
The andrceciuni consists

207

filiform filaments are adnate at the base to the corolla-tube.

The fruit is a unilocular, one-seeded achene.
The plants belonging to this alHance exhibit for the most part herbaceous growth,
but some Compositse are shrubby (e.g. Baccharis), and some arboreal (e.g. VanillosSeveral Valerianaceae and Compositae, e.g. the Dahlia
mopsis, Lychnophora).
and Jerusalem Artichoke (Dahlia variabilis and Helianthv^ tuberosus), are distinguished by underground tuberous structures. The Inflorescence in Valerianaceae is a
much-branched cyme (see p. 305, fig. 289 '). In Dipsaceae also the arrangement of
the flowers is cymose, but the cymes are usually grouped together in capitula (see
In some genera, such as Morina, they are arranged in opposite
p. 121, fig. 225^).
The flowers of Compositae are situated
fascicles in the same manner as in Labiatae.
at the extremity of a thickened axis which is conical, hemispherical, or flat, and
compressed, as the case may be; they are spirally arranged and are grouped together in capitula (see p. 242). In many cases they spring from the axils of scales
Not infrequently
("paleae"), or else their place of origin is surrounded by bristles.
they spring from little depressions, and then the axis is seen to be pitted when the
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flowers have fallen

The number

oft'.

of flowers in a capitulum varies greatlj'.

many

species several hundreds of flowers (florets) are

styleK

and Eupatorium

(see p. 320,

capitulum, and in Echinops

it is

fig.

294

^)

in

In

Adeno-

there are only a few flowers in each

The capitulum

limited to a single one.

rounded by an involucre of bracts crowded together.
leaves exhibits extreme variety.
prickles, in the species of the

crowded together,

The form

sur-

is

of these involucral

In Thistles their apices are transformed into

genus Xeranthemum, Helichrysum,

they are like

&c.,

drj', and distinguished by white, yellow, violet, and red colours.
They preserve these characteristics unchanged even when dried, and can therefore
be made up into bouquets and wreaths which do not fade. These composite flowers,

paper or parchment,

which are known as " immortelles ", are everywhere used as symbols of immortality
and as memorial tokens. The Cape is exceptionally rich in Everlasting Flowers;

among the species found there is Helichrysum eximium. The Edelweiss {Gnaphalium
Leontopodiuvi, see

vol.

i.

p.

315,

76)

fig.

may

also be looked

upon as an immortelle,

although here the bracts are not themselves dry and membranous, but are only
covered with a dry, white

felt of hairs.

One

grouped in capitula or glomerules.

by the

afibrded

many

In

of the

species of the genus Haastia,

species the capitula are themselves

most striking instances of

which are shown on

this is

In the

188.

p.

genus Echinops a large number of one-flowered capitula are grouped together in

The capitula often look like single
flowers, and in former times they were looked upon by botanists as compoimd
flowers (ßores compositoi), whence the name of Compositse. In many species, e.g. the
spherical heads, usually of a steel-blue colour.

Sun-flower {Helianthus annuus), the capitula attain to a diameter of 40 centi-

lipped, the

upper

lip

p.

360,

302

figs.

^' ^'

being composed of

The zygomorphic flowers are either twoone or two petals, and the under lip of four

^).

or three petals, or else ligulate, in which case the tube

is

gi'eatly abbreviated

the free end of the ligule usually exhibits five segments or teeth (see

and

p.

236,

fig.

261

into a kind of sac,
fig.

^).

In Valerianacese the corolla

which

in the

p.

240,

fig.

263

-,

and

p.

flowers with tubular, ligulate,

305,

and

gether in a great variety of ways.

p.

to

320,

figs.

fig.

p.

112,

289

^'

^).

is

p. 121, fig.

and

222*,

usually produced on one side
short and blunt (see

p.

289,

form of a long, slender, pointed
In the capitula of Composite the

bilabiate corollas respectively are gi-ouped to-

294 ^); much more frequently

Hieracium,

in the

is

It is not

have tubular flowers, but that

corollas (e.g.

is

genus Valeriana

283 ^), and in the genus Centranthus

spur (see

lum

may

In the actinomorphic corollas a tube and a bell-shaped 5-part'te limb

metres.

be distinguished (see

fig.

all

common

for all the flowers of a capitu-

sometimes the case

is

(e.g.

Eiipatonum,

the flowers in a capitulum have ligulate

222^),

and in the majority of instances the

flowers in the middle of the capitulum are furnished with tubular corollas, and

those near the periphery with ligulate or bilabiate corollas (see

The

distribution of the sexes has been dealt with on pp. 295-297,

p.

360,

and

fig.

In the Compositse the anthers of the five stamens are united into a tube.
anthers are not connate in the other families.

302

').

pp. 318-321.

The

In Dipsacese the andrcecium consists

usually of four stamens, and in Valerianaceae usually of three stamens (see p. 289,

—
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283*); the genera Moriria and Fedia have

fig.

two stamens

in each flower, whilst

the genus Centranthus (Red Valerian) has only one (see p. 240,
description of the pollen of Gompositie see

composed

of three carpels,

The gyn;Bccuni

p. 99.

and the ovary

fig.

263

originally 3-locular, but

is

For a

-).

in Valerianaceas is

two

of the

and only the third loculus is completely developed. In the
The ovule and the seed resultis unilocular from the first.
fig.
249, and p. 240, fig. 263°) in
ing from its development is pendulous (see p. 178,
In most
in Compositte.
Dipsaceae and Yalerianaceae, basal (see p. 73, fig. 207

carpels are abortive,

other families the ovary

'")

cases the calyx remains adnate to the

mature

of hairs or bristles,

which

membranous

In a later chapter

is

termed a

The aUiance

involucel.

flourish both in the tropics

is

fruit

pappus

we

In the Dipsaceae the fruit

structures.

an

limb.

"

is

and assumes the

" (see
p.

fox-m of a

with the significance of these

shall deal

surrounded by a saccate involucre called

distributed over all parts of the earth;

and in the

crown

432), or else constitutes a

arctic regions,

its

members

and are met with on the

sea-

shore and by the side of glaciers, in bogs and on arid gi'ound, in shady woods and on

The greatest number are natives of the North Temperate Zone. In
Fossil
the Himalaj^as several Composites occur at an elevation of 4500 metres.
remains have been found in small quantities in the deposits of the Mesozoic and
Tertiary Periods. The number of extant species identified up to the present time is
sandy steppes.

about 10,700.
Alliance

Families:

XLVIII.

Campanulacece, Lobeliacece, Stylidiacece, Goodeniacece.

Annual and perennial herbs with

entire exstipulate foliage-leaves arranged

Flowers in capitula or racemes, or

spirally.

Campanales.

else solitary;

3-8

petals.

The calyx-tube

ovary.

The

the ovary

is

petals are joined.
inferior

axile placentas.

and

2-.5

sepals, corolla of

large,

one whorl of

and the calyx-limb

clothes the inferior ovary,

the form of 3-8 comparatively

actinomorphic or zygo-

Floral-leaves diflerentiated into

morphic, hermaphrodite or pseudo-hermaphrodite.
Calyx of one whorl of 3-8
calyx and corolla.

is

in

green segments which crown the top of the

The gynseceum is composed of 2-5 connate carpels;
locular.
The ovules are numerous, and are borne on

The androecium

consists of one

attached to the bases of the petals.

whorl of 3-8 stamens, wliich are

The filaments are

free; in the

young flower

the anthers are in close contact, forming a tube surrounding the style (see p. 360,
figs.

302

'" ").

Sometimes they are connate, and

•when the flower begins to fade.
(see

fig.

All

The

pollen

is

in that case the tube persists

adhesive.

The

even

fruit is a capsule

340', p. 448).

the Campanales have laticifcrous tubes running through them, and

several species the leaves

and stems are copiously supplied with

latex.

in

The flowers

are actinomorphic in Campanulacese, zygomorphic in the other families.

In the

Stylidiaceae, only two of the stamens develop pollen avpable of

eflfecting fertilization,

whilst three stamens are abortive; in the other families

the stamens produce

all

—
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which ripens

pollen,

effectually.
The Campanales are distributed over all quarters
The Campanulacese are mostly natives of the North Temperate
LobeliaceEe of the South Temperate Zone and the Tropics.
Some

of the globe.

Zone,

the

Campanulaceae are also found amongst the

The

mountains.

flora of the Arctic regions,

and Goodeniacess are confined

The number

remains have been discovered.

fossil
is

Stylidiacere

and of high

No

to Austi-alia.

of identified species

now

living

about 1300.

XLIX.

Alliance
Families:

Ericales.

Diapensiacece, Pyrolacece, Monotropacece,

Lennoacecc, Arbutacece,

Rhodoracece, Ericacece, E'pacridacece, Evipetracece, Ebenacece, Scqwiacece.

Perennial herbs, shrubs, and trees.

Flowers actinomorphic and zygomorphic,

The

hermaphrodite, pseudo-hermaphrodite, monoecious, and dioecious.

arranged in two 3-5 partite whorls.

upper a

corolla.

The

The lower whorl

petals are free in Pyrolacea3

any

floral-leaves

constitutes a calyx, the

and Monotropacese;

in the other

The gynseceum is composed of
The ovules arise from an
axile placenta.
The androecium is composed of one or more whorls of 4-5 stamens
each.
In many cases some of the stamens are metamorphosed into gland-like
structures.
The fruit is a capsule, berry or drupe. The embryo is erect, and
families they are coherent, at

3-10 carpels; the ovary

is

rate at the base.

superior,

and 3-10

celled.

imbedded in the fleshy endosperm.

The Diapensiacese and Pyrolacese (see figs. 277''*' p. 273), are perennial herbaceous, or suffruticose plants, which gi-ow in black humus, and have stifl", evergreen
foliage-leaves; the Monotropaceee and LennoaceEe are parasites or saprophytes
The Arbutacese, Rhodoracese,
(see vol.
p. 252), and are destitute of chlorophyll.
i.

Ericacese, Epacridacece,

few are

trees.

and EmpetracejB

most

are, for the

part,

dwarf shrubs; only a

Erica arborca, one of the Mediterranean Flora, when able to grow

The branches

without hindrance, attains the height of 8 metres.

of Ei'icaceiB, Epa-

cridacese,Empetracese,andof ioiseZeurmor.42aZeaproctt7/i&e«s,oneof theRhodoraceffi,
are thickly covered with

stiff",

genus Rhododendron have
Arbutacese (see

fig.

rolled leaves (see vol.

flat

The

433').

foliage-leaves

i.

(see

p.

303 ^).

Plate

X.),

The
as

species of the

have also the

leaves of Arctostaphylos alpina, Azalea Pontica,

summer

most of the Arbutaceae and
The
Ebenacese
and Sapotaceie exhibit,
RhodoraceaB have flat, evergreen
in a large proportion of their species, arboreal growth and leathery foliage-leaves.
Some of the RhodoracesB
All the Ericales are distinguished for their solid timber.

and A.

viollis are

green in the

only, whilst

foliage.

have zygomorphic flowers; the

rest of the Ericales

Loiseleuria, and in the Empetraceae
of one whorl;

many

In

and Epacridacea3, the andi'oecium is composed
two or more whorls. The anthers of

Ericacese possess

433^ and 433*, and

unilocular,

flowers.

in the others it consists of

Arbutacese and of
figs.

have actinomorphic

two

peculiar horn-like appendages (see

8.i''.n,

figs. 216
p gj) Jq Epacridacese the anthers are
and dehisce longitudinally; in Ericacese, Arbutacese, Rhodoraceas, and

Pyrolacese they usually open

by terminal clanks or j)ores

(see p. 91, figs.

216 * *• ^°' '' '^).
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pollen

is
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dusty in Ericaceae, but adhesive in most other

The

cases.

pollen-cells

are united in fours in Ericaceae, Rhodoraceae, and Pyrolaceae, and in the Rhodoracese
these groups are connected
is

by tough threads

(see figs.

219

-•^'''

The

p. 101).

fruit

and
and Ebenaceae.

capsular in Diapensiaceai, I'yroIaceEe, Monotropaeuu), Rhodoracese, Ericacece,

Epacridacea3, and baccate in Arbutaceae, Empetraceae, Sapotaceae,

In the Lennoaceae the fruit resolves

10-28 one-seeded portions.

itself into

Ericales are distributed over the whole world;

The

the Ebenaceje and Sapotaceae live

chiefly in the tropics; the Lennoaceae are confined to the southern half of Noi-th

The species of Ericaceae are most
Most of the species of the genus Rhododendron inhabit

America, and the Epacridaceae to Australia.

abundant at the Cape.

Fig. 433.
'

Ericales:

Arbutus Unedo of the family Arbutace».

Flowering branch.
Longitudinal section through a flower.
Three flowers magnified.
has been removed. * Papillose berry, s, ^ and < niaguifled. (After Baillon.)
*

*

*

Flower from which the corolla

The genus Kalmia belongs tO'
The Diapensiaceae live in the arctic regions, as
also do several Ericaceae. Loiseleuria or Azalea procumbens is widely distributed in
the arctic regions, and also occurs in exactly the same form on the mountains of
the mountains of Central Asia,

e.g.

the Himalayas.

the mountains of North America.

Central and Southern Europe; in the Central Alps
of 2700 metre.s above the sea-level.
declivities

flourish

in

mountainous

districts,

attains its

maximum

elevation

Most of the Ericales grow sociably on rocky

and on sandy

soil

in

plains.

Many

only

on moorland, or when rooted in a deep layer of humus, and these play an

important part in the formation of peat.
of the Mesozoic, Tertiary,

known

it

is

and Diluvial

Fossil remains are found in the deposits

periods.

The number

of extant species

about 2300.

Vol. IL

99
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Alliance L.

—Vacciniales.

Families: Vacciniaceoe, Oxycoccacece.

Woody

plants, presenting all gradations in form,

shrubs lying upon the ground to that of stately
spirally, exstipulate.

Flowers in racemes and

is

The

in the

sepals.

form of

The calyx-tube

short, green

foliage-leaves arranged

fascicles, or solitary;

Floral-leaves differentiated into calyx

hermaphrodite.

composed of a whorl of 4-6
calyx-limb

from that of delicate dwarf

trees.

and

corolla.

actinomorphic,

The calyx

crowning the top of the ovary.

teeth,

The corolla consists of a whorl of 4-6 petals; the petals are united or
gynasceum

is

composed of 4-6 connate

is

clothes the inferior ovary; the

The ovary

carpels.

is

The

free.

inferior

and 4-6-

The placentas are axile. A honey-secreting tissue is situated on the
top of the ovary. The andrcEcium consists of two whorls with 4-6 stamens in
each.
The stamens surround the nectary, and are free from one another and from
the corolla.
The members of the outer whorl are opposite the petals. Tlie fruit
is a berry or a drupe.
The seed contains a fleshy endosperm.
The Vacciniales have no laticiferous tubes or latex. In Vacciniacese the petals
are united, and the anthers are furnished with horn-shaped appendages, in OxyThe Vacciniales are
coccacese the petals are free, and the anthers have no horns.
The species which
distributed in all quarters of the globe, and in all latitudes.
belong to the Temperate Zones grow in peat-bogs and in the humus of woods and
heaths, the species native to the mountains of tropical regions are, in some cases,
epiphytic on the bark of old trees. Many are of social habit, and cover extensive
locular.

tracts of ground.

genus

This

is

the case, for instance, with the various species of the

Vaccinium: the Cow-berry {VacciniuTn

cinium

Myrtillus), and

Vitis-Idcea), the Bilberry (Vac-

Vaccinium uliginosum.

within the area of the Arctic Flora.

These species are also found

VacciniuTn uliginosum, ranges furthest to the

North, and in Greenland forms with the dwarf Birch (Betula nana) and dwarf
Willows, a low undergrowth which reaches to 73° N. Lat.

They

clothe the

tain sides in the Central Alps as far as 2400 metres above the sea-level.

mounFossil

remains have been found in the deposits of the Mesozoic, Tertiary, and Diluvial
Periods.

The number

of extant species hitherto recognized

Alliance LI.

amounts

to about 350.

—Primulales.

Families: Primulacew, Plumbaginacece, Myrsinacece.

Annual and perennial
verticillate foliage-leaves.

herbs, shrubs,

Fowers

and small

solitary, or in spikes

hermaphrodite or pseudo-hermaphrodite.

The petals are
The ovules are supported

corolla.

The

in the

and

and racemes; actiuomorphic,
in two

floral-leaves are arranged

The lower whorl
coherent.
The pistil is

whorls of 4-8 segments each.

trees with alternate, opposite,

constitutes a calyx, the upper a
superior, 5-carpellary, unilocular.

middle of the ovary on a column of varying length

ANGIOSPERMiE, DICOTYLEDON ES.
rising from the

The stamens,

bottom of the ovary.
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number, arc inserted in

five in

and are adnate to them (epipetalous).
capsule or drupe.
The seeds contain an endosperm,

The

front of the petals,

in

fruit is a unilocular

wliicli

embryo

tlie

is

embedded.

The ovaiy

is

surniouuted by a single style in Primulacese and Myrsinacese, by

PlumbaginaceBe.

five styles in

The capsules of Primulaceae are many-seeded, those
In the genus Olaux only one floral envelope is

of Plumbaginaceae are one-seeded.

developed.

It

has the appearance of a perianth, and resembles that of Polygo-

It is interpreted as

naceiB.

The

being a petaloid calyx.

fact that in

Glaux the

stamens occupy the same position in relation to the sepals as the petals do in other
cases warrants our supposing that

Primulaceas

is

what

usually designated as the corolla in

is

The

only a whorl of stamens with connate petaloid filaments.

Primulaceae are distributed mainly in the temperate zone of the Northern Hemi-

Most of the

sphere.

Primula, Soldanella, and Androsace are

species of the genera

The Alps and the Himalayas are particularly

alpine plants.

Androsace glacialis

(see fig. 221

glaciers at a height of

^)

in the

occui-s

3160 metres above the

rich in these species.

Alps in the neighbourhood of

Primula

sea-level.

pubescens, a plant

obtained by Clusius in 1582 from the Gschnitzthal in Tyrol, was the original species

from which Auriculas were derived during the fashion for their cultivation which

The Plumbaginaceae

prevailed in the seventeenth century.
large

numbers of

species on the shores of the Mediterranean

The Myrsinacese grow exclusively
Myrsinaceae are known amongst tlie deposits

by

are represented

and

in the saline

steppes of the East.

in the tropics.

remains of

of the Tertiary period.

The number

of species

now

existing

is

Fossil

about 1100.

Alliance LII.

—

Tubiflorae.

Families: Gentianacece, Asclepiadacece, Apocynaceae, LoganiacecB, ConvolvulacecB,
Polevioniacece,

Boraginacece,

Hydrophyllacece,

Nolanaceos,

Solanaceoe,

Scrophulariacece, Lentibulariacece, Bignoniacece, Acanthacece, Gesneracece,

Orobanchacece, Globulariacece, Planiaginacece, Myoporacece, Verbenacece,
LabiatcB, Oleacece, Jasminaceoe.

Annual or perennial herbs, shrubs, and

Flowers actinomorphic and

trees.

zygomorphic, hermaphrodite and pseudo-hermaphrodite.
4-.5-partite wliorls; the lower

Petals united.

of a corolla.

whorl

in the

Gynaeceum

form of a calyx, the upper

2- or

more

celled,

two

Floral-leaves in
in the

ovary superior.

form

The

ovules are developed either on the turned-in margins of the carpels or on an axile
placenta.

The andrcecium

is

composed of a whorl of 2-5 stamens.

either a succulent berry, a capsule with various

The

modes

The

fruit

is

of dehiscence, or a drupe.

Solanacese, Scrophulariaceae, Loganiacese, and A-sclepiadaceae contain poison-

ous alkaloids, the Gentianaceae contain bitter substances, and the Labiatse contain
etherial oils

and aromatic substances.

foliage-leaves.

Some

Scrophulnriaceae,

The majority
e.g.

of Tubiflorae po.ssoss green

the species of the genus Rehinaania, are
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in the

form of switch-shrubs, and several Asclepiadaceae,

Stapelia, have cactiform stems.

e.g.

the species of the genus

by
The Orobanchaceae are parasites destitute of chlorophyll
(see vol. i. p. 183).
Amongst Convolvulacefe, and more especially amongst Scrophulariaceae, there are many species which live as parasites and saprophytes, and are
In these the assimilation of carbon

is

effected

the green cortical tissue.

partially deficient in chlorophyll (see vol.

Fig. 434.

i.

pp. 171-183).

way

in

account has already

— AcaDthacesB.

Acanthus mollü on the coast

been given of the

An

of Dalmatia.

which the Lentibulariaceae,

e.g.

the species belonging to

the genera Utricularia and Pinguicula, derive a portion of their food from the
bodies of insects which are caught by

them

(see vol.

i.

pp. 120, 140).

Oleaceaj, Apocynaceae, Asclepiadaceas, Convolvulacece,

SolanacesB the corolla

is

actinomorphic.

The

In Gentianacese,

and many Boraginacese and

Labiatse, Scrophulariacese, Verbenaceae,

Acanthaceae, Lentibulariace», and some genera of Boraginaceae and Solanaceae bear
distinctly

zygomorphic

flowers.

family of Oleaceae, the corolla

is

In the

Ash genus (Fraxinus), which belongs

often entirely suppressed.

to the

Most Labiatte have four

ANGIOSPERM^, DI COTYLEDON ES.
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didynamous stamens, but some of them, e.g. those of the genus Salvia (see fig. 271,
p. 262), have two stamens, as have also the species of the genus Veronica (see fig. 257,
p. 226) of the family Scrophulariaceae, and the majority of the Jasminaceas and
Most of the Tubiflora) possess five stamens. The curious
Oleacefe (see fig. 283 ^).
modification of the androicium of Asclepiadacese has been fully described on

p.

257,

435.— BanuDcnlaceee.
'

Eelleborus niger (reduced J). * Mvosurus minimut, complete plant with flowers and flower-buds (nat.
flower of Myosurtu (magnifled^

et seq.

«

A

single

In the Apocynacese the two opposite carpels are separate at the base and

connate at the upper end only.
itself

size).

when

it is

The

fruit of

Labiate and Boraginaceae resolves

ripe into four one-seeded nutlets.

Asclepiadaceae are furnished with a plume of hairs.

base of the

pistil

is

The seeds

of Apocynaceae

and

In most of the Tubiflorje the

partially or completely surrounded

by swollen

tissue

which
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The

secretes honey.

Tubiflorse are distributed in every quarter of the globe.

families, such as the Loganiaceae

and Bignoniaceae, are confined

to tropical

Several

and sub-

The Acanthacese also chiefly inhabit the warmer parts of the
The genus Acanthus grows particularly in the region of the Mediterranean
The leaves of several species of Acanthus, e.g. Acanthus spinosissimus (see
fig. 116, p. 437) and Acanthus mollis (see fig. 434), frequently served the

tropical regions.
earth.

Flora.
vol.

i.

Greek and Roman sculptors as patterns
of the family Asclepiadacese,

represented

in the

Mediteri-anean Flora;

New World

of

in

proximity to glaciers both in mountain

districts

and

Fossil remains occur in the strata of the Tertiary period.

in the arctic regions.

time

numbers

in large

and several species of the genera Oentiana, Veronica, Euphrasia,

and Pedicularis thrive best

The number

Stapelia,

the Gentianacese and Scrophulariaceae

inhabit mountainous regions of the Old and the
dift'erent forms,

The genus

for their ornaments.

confined to the Cape; the Labiatse are most abundantly

is

of species

now

living

which have been

identified

up

to the present

about 16,500.

is

Class

III.— POLYPETAL^.

Alliance LIII.

— Ranales.

Families: Ranunculaceoe, Dilleniacece, Calycanthacece, Magnoliacece, Anonacece,

MenispermacecB, Berheridacece, Lardizahalacece, Nymphceacece.

Stamens rarely
connate.

definite.

Embryo

Carpels, free or

immersed in the

minute, embedded in a fleshy endosperm.

receptacle,

very rarely

In the Ranunculaceae

the petals are not infrequently modified into honey-glands, and the sepals petalline.

The

carpels are free from one another, and sometimes indefinite and spii'ally ar-

ranged, sometimes definite and whorled.
are inserted in a continuous spiral

one into the other.

In Calycanthus, the parts of the flowers

upon a hollow

Nymphfeacese include marsh and water plants
cf. fig.

receptacle,

436, Victoria Regia, Plate XL).

(e.g.

The
Nymphcea, Nuphar, Nelumbium,

In several of these the carpels are united

together into a large ovary with shield-like stigmatic
fig.

is

disc.

334, p. 440), the carpels are borne in distinct sockets.

very varied, and includes achenes,

Tertiary Strata.

and pass gradually the

In Berberidaceee, the anthers open by means of valves.

Total

number

follicles, berries.

The

In

Kelumbium

(cf.

fruit in the alliance

Fossil remains occur in the

of living species about 3000

Alliance LIV.

Parietales.

Families: Sarraceniacece, Papaveracece, FumariacecB, Cruciferce, Capparidacece,

MoringacecB, Resedacece, Cistinece, Violacece, Bixacece.

Annual and perennial

herbs, shrubs,

and

trees.

Flowers solitary or in spikes,

umbels, racemes, and racemose cymes; actinomorphic and zygomorphic, hermaphrodite and pseudo-hermaphrodite.
corolla;

Floral-leaves differentiated

into calyx

and

the calyx composed of a 2-5-partite whorl, the corolla of two 2-pai'tite
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wliorls or one 5-partite whorl.
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Gynaeceum composed

Petals free.

of

2, 3,

or several

carpels joined together to form a unilocular (or spuriously bilocular), free, superior

ovary.

Ovules attached to the interior walls of the carpels on ridges, or springing

directly

from the walls of the ovary

of either one wliorl or

many

(see

fig.

437

The andrcBcium

').

wliorls of 2-5 stamens;

The

fruit, in

genus Fumaria

tig.

it

is

cases, is

a small one-seeded drupe (see

many

of

it is

them the ovary

family of over 200 genera.
following tribes:
lobeae.

superior.

The

'

and 322

in the

^);
-,

p. 427).

marsh, near I'ekin (from a photograph).

The Resedacese are

interesting,

The

Cruciferje

form a large and important

—Pleurorhizeae, Notorhizeaa, Orthoploceae, Spirolobese, and Diploco-

pinnate.

each of which

322

437

For systematic purposes they are divided into the

is

suflFrutices

with the foliage-leaves in

spirals,

Flowers in racemes, hermaphrodite, pseudo - hermaphrodite,

actinomorphic and zygomorphic.

of

is

lips.

figs.

fig.

open from the beginning, the stigmatic tissue

Annual or perennial herbs and

venation

in a

borne on a long stalk.

being formed by the swollen

coi-olla (see fig. 243,

a many-seeded capsule (see

436.— AVfumftium epeciomm, the Indian Lotus, growing

In the Capparidacese,
in that in

most

composed

the stamens are free, and

generally of equal length, and are not joined together or to the
p. 168).

is

Floral-leaves differentiated into calyx

composed of two 2-merous whorls.

Petals free.

and

corolla,

Ovary

free,

carpels spring from below the end of the conical receptacle, and are

two kinds: the two lower carpels bear no

ovules, but

form valves, whilst the two
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upper are transformed into ribs and I'orm a framework to which the valves are

The two superior

applied.

by a thin membrane, and bear the
The androecium is composed of two short and four
The pollen is adhesive. The fruit is a siliqua
p. 292, fig. 284 ^).
'^'
^^).
The seeds have no endosperm. The embryo
431, fig. 325
is curved.
The cotyledons and also the foliage-leaves and

ovules in two rows (see

long stamens (see

and

(see p. 75

p.

carpels are separated

p. 75).

roots of

most Cruciferse contain pungent and

particularly Oil of Mustard, as

well

is

oily substances,

known

in the cases

of the Mustard-plant, Water-cress, Garden-cress, Radish,

and

Horse-radish.

The

Cruciferse are distributed over the Northern

They occur

sphere.

Hemi-

in gi'eatest variety in the steppe-dis-

The Mediterranean, Arctic, and
Alpine floras also include large numbers of these plants.
Amongst those Phanerogams which survive at the very
confines of vegetation in the Arctic regions, and on mounthe Old World.

tricts of

tains,

are

to

No

be reckoned several Cruciferse.

fossil

remains are known.

The Sarraceniacese are marsh- and water-plants, and
their leaves are adapted to the capture of insects (see vol.
p.

143

et seq.),

whilst the rest of the Parietales

on i-ocky or sandy ground.
over the

warm and

The

grow

i.

chiefly

Parietales are distributed

temper'ate parts of the Old and the

World; the Cistaceae belong especially to the

New

flora of the

The only known instance of fossil remains
is the fruit of a Poppy which was found in a deposit of
the Tertiary Period.
The number of extant species hitherto
Mediterranean.

identified

Fig.
1

(Bixaceje).

Alliance LV.

^

— Malvales.

Lon-

gitudinal section through a
flower-bud which is about to

Families: Malvacece, Sterculiacece, Tiliacece.

Argemone Mexicana

(Papaveracere),

section

about 3000.

437.— Parietales.

Bixa Oretlana

open.

is

Longitudinal

Flowers actinomorphic, parts in whorls of

through the ovary,

free or connate, often valvate

(Magnified.)

often united.

in

bud.

5.

Sepals

Stamens various,

Carpels 3 to indefinite, united.

Placentation

The Malvaceae often possess an epi-calyx; fruit
1
usually splitting into
-seeded mericarps.
They include the Mallows {Malva),
Cotton-plants (Gossypium), Hollyhock (Althaea), &c. The Tiliaceae are represented
by the Linden (Tilia), and the Sterculiacese include Theohroma Cacao, from which
axile;

seeds with endosperm.

chocolate

is

derived.

There are nearly 200 species

in this alliance.

angiospermjE, dicotyledones.

Alliance LVI.

—
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Disciflorae.

Families: Linacece, Erythroxylacece, Oxalidacece, Humiriacece, Malpighiacece, Zygophyllacece, Geraniacece, Balsaminece, Tropceolacece, Rutaceoe, Auriantiacece,

Diosmacece, Zanthoxylacew, Simarubacece, Ochnacece, Burseracecu, Meliacece,
liicinece,

Celastrineai,

RhamnacecB, Ampelidece, Sapindaceve, AcerineoB,

Hippocastanece, Sabiacece, Terebinthacece.

Aunual and perennial herbs, shrubs, and

trees,

with simple and compound

Flowers actinomorphic and zygomorphic, hermaphrodite, pseudo-

foliage-leaves.

hermaphrodite, moncecious and dicEcious; arranged in varying types of inflorescence.

two 4-5-merous whorls; the lower whorl a calyx, the upper
The gyuEeceum is composed of a whorl of carpels borne on a swollen
Ovary superior. Each carpel has a separate loculus. In Aurantiacese and
Floral-leaves in

a corolla.
disc.

Ampelide£e the carpels are completely united so as to form a single

in

pistil;

Rutaceae and Zygophyllaceae tliey are united at the base and form a lobed ovary,
whilst in Zanthoxylacete, Ochnaceae, and Simarubacese, they are quite separate (see

438 ®).

fig.

In Terebinthacese only one carpel

traces of suppressed carpels close to
loculi; in Aurantiacece, Rutaceae,

each loculus, in the other families

number 4-5

whorls, and

The

pollen

is

is

developed, but there are usually
in the inner angles of the

and Zygophyllaceae their number exceeds two in
it is only 1-2.
The stamens are arranged in 1-2
they spring from the edge or from the

in each whorl;

surface of the floral receptacle, which
their place of origin

is

The ovules are

it.

is

swollen and forms a ring round the ovary;

always lower than the base of the ovary

adhesive.

The

fruit contains either

(see figs.

438

-• ^'

^).

few seeds or a single compara-

tively large seed.

The

Disciflorae are in

most instances woody

plants, containing etherial oils

and

Amongst the Malpighiaceae, CelasThe foliage-leaves are undivided in

aromatic, resinous substances like turpentine.
trinese,

and Ampelidese are many

lianes.

Erythroxylaceae and Celastrineae (see

438^),

fig.

lobed in most Aceraceae and

Ampelideae, and variously segmented and compounded in the other families (see
438^).

fig.

The

petals are usually small,

and

of a greenish-yellow colour.

The

filaments in Melianthaceae and Aurantiaceae are connate all together, or in groups.

The

fruits are

follicles;

In Staphyleaceae and Diosmacese they are

extremely various.

and Rutaceae, capsules (see fig. 325 ^ p. 431); in Zygoand Malpighiaceae, schizocarps; in the Tree of Heaven, of the

in Celastraceae

phyllaceae, Aceraceae,

family Simarubaceae, winged achenes (samaras, see

Ampelideae and Aurantiaceae, berries.
wliole earth.

The majority belong

The

fig.

Disciflorae

to the tropics,

and

323',

are

p.

428); and in

distributed over the

several,

e.g.

Burseraceae,

The Diosmaceae are confined
the Mediterranean and the Black

Ochnaceae, and Malpighiaceae are exclusively tropical.
to

South Africa, the Rutaceae to the

Sea.

districts of

Comparatively few species occur in the Northern Temperate Zone, or

corresponding situations on mountains.

in

The Mountain Maple covers about the
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Fig.
1

Euonymus Europmus (Family

438— DisciflorsB.

2 Longitudinal section through a flower.
' Quassia amara
(Family Simavubacea;), flowering brauch. < Gynajceum and floral receptacle.
Ochna (Family OcliuaceaO. receptacle,
gynseceuni, and one stamen, s Fruit of same. ' Longitudinal section through the flower of the Tree of Heaven (Ailanthue,
family Simarubacea;). (Partly after Baillon.)

Celastrinese), flowering brauch.

''
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same ground as the

Beecli, and, in the Central Alps,

Fossil remains are

limit of the Beech.

The number

known

of

species

now

even extends beyond the upper
found in the Mesozoic and Tertiary strata.

living

is

Alliance LVII.

Leguminosce,

Families:

779

FrancoacecB,

Rosacece,

about 9000.

— CrateranthsB.

Saxifragacece,

Crassulacece,

Esealloniacece,

Hydrangeacece,

Ribesacece,

Cephalotacece,

PhiladelphacecB,

Styracacece, Hamamelidacece, Rhamnacece.

Annual and perennial

herbs, shrubs,

and

trees.

Flowers abundant;

actino-

morphic ami zygomorphic; hermaphrodite, pseudo-hermaphrodite, monoecious, and
Floral

ditt'cious.

leaves

-

in
1

two 4-5-merous whorls, the
lower whorl a calyx, the upper

Both

a corolla.

w' horls

spring

from the pitcher-shaped, bowlshaped,

or flat

the petals

hypanthiuin,

always from the

edge, the sepals, in part, also

from the base of the hypanIn the last case the

thium.

tube of the calyx

is

adnate

to the external surface of the

The gynseceum

hypanthium.
is

in the middle of the

hypan-

thium, and consists either of

a

carpel

single

with a uni-

locular ovary (seefigs. 438*^'^'*),

or of several separate unilocular carpels (see
p. 74, fig.

united

208

fig.

-),

carpels

438 *

or of

-,

and

2-many

inclosing

multilocular ovary which

a

may

be adnate to the surrounding

Fig.

sections

Longitudinal

438*.— Craterantlire.

tliroiigli

the

flowers

Leguniino8.-e, division Cresalpineffi).

hypanthium at the base
or

from

the

base

to

only,

the

'

of:

>

Cadia

varia (Family

Agrimonia Eupatorium

(F.imily

' Chryeobalanus (Family Kosaceie,
EosaceiB, division AgrimouiaceK).
division Chrysobalauaceae). tAnthyUä Vutneraria (Family LeguminosSB.
division Papilionacea;). (After Baillou.)

middle, or from the base to
the top (see

p. 74, fig. 208^.5.6).

The ovules

are situated on the ventral suture,

and therefore in the inner angles of the loculi.
edge of the hypanthium (see fig. 438*), and are
each.

The

fruit is

very various (pod,

follicle,

drupe, nut, berry, &c.), and the

means of distinguishing the numerous
The hypanthium also varies considerably, and

diversity in this respect aflTords the best
families belonging to this alliance.

The stamens spring from the
1-2 whorls of 3-5 members

in
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the families above enumerated

form of that structure.

may

In the

be placed in several groups according to the

group the hypanthium

first

with the floral-leaves, and dries up or detaches

itself

is

short as compared

when

the fruit

(Papilionaceaä, Csesalpinese, Mimosea3, Amygdalese, Rhamnaceae); the pistil

In the second group the hypanthiuni

on

is flat,

and bears the

is

ripe

simple.

is

and stamens

floral-leaves

margin, and several separate unilocular carpels arranged in spirals in the

its

middle of

surface;

its

it

does not

fall off

when the fruit ripens. In the third gi-oup
when the fruit ripens, and is converted

the hypanthium undergoes further growth
into an

envelope surrounding the nut-fruits, which have developed from the

separate carpels in the interior of the pitcher-shaped cavity of the hypanthium

(Agrimoneee, Roseae; see
multilocular pistil

is

fig.

438*^, and

208^'^'

fig.

In the fourth group the

p. 74).

adnate to the hypanthium which surrounds

converted into a fleshy pericarp (Pomacese; see

group only the lower half of the 2-carpellary gynaeceum
anthium, so that

its

is

is

and

entirely,

In the

is

fifth

adnate to the hyp-

upper half projects above the hypanthium, which

the calyx-tube (some of the Saxifragacese).

hypanthium

it

fig. 208*'^'''> p. 74).

is

clothed

by

In the sixth and last group the short

only adnate at the base to the multicarpellary, actinomorphic

gynaeceum (Crassulaceae, Styracaceae,

These groups are by no means shai-ply
&c.).
and the links connecting them are again described as special families. It
worthy of note that honey-secreting tissues in the flowers exhibit extreme

defined,
is also

variety of form and position; sometimes they constitute a fleshy lining to the inner,
i.e.

the upper-surface of the hypanthium (several Dryadeae), sometimes a swelling

round the base of the ovary (several Saxifragaceae), sometimes an annular

ridge, or

a group of separate wart-like glands, which are seated on the edge of the extremely
short hypanthium, and are looked upon as metamorphosed stamens (Crassulaceae).

Amongst

Caesalpineae,

Pomacece,

and Hamamelidaceae are many

species

of

arboreal growth, and amongst Mimoseae, Amygdaleae, Roseae, Spiraeeae, Rhamnaceae,

The majority

and Hydrangeaceae are large numbers of shrubs and under-shrubs.

of

the herbaceous plants of this alliance occur in the families of Papilionacese, Dryadeas,

The

Agrimonere, and Saxifragaceae.

Caesalpineae include several climbing lianes,

the Papilionaceae afford numbers of instances of switch-shrubs, and the Mimoseae
exhibit

many

many

species

shrubs with phyllodes.

with thick leaves

tivorous (see vol.
especially
(see vol.

in
i.

p.

i.

p.

131).

Amongst the Saxifragaceae and

(see vol.

Compound

i.

p.

533), whilst entire foliage-leaves are

and

Caesalpineae,

is

insec-

pinnate or digitate foliage-leaves occur

Mimoseae

found particularly in

Amyg-

The flowers

and Rhamnaceae.

of

and of some of the Saxifragaceae and Chrysobalaneae,
In some Mimoseae,

are zygomorphic; those of the other families are actinomorphic.
Crassulaceae,

Crassulaceae

Cephalotus

Rubeae, Dryadeae, Roseae, PapiUonaceae, Caesalpineae, and

daleae, Styracaceae, Crassulaceae, Philadelphaceae,

Papilionaceae

327) occur.

and Styracaceae the

petals are connate at the base.

Small, incon-

by some Agrimoneae, Dryadeae, Saxifragaceae,
and by many Hamamelidaceae and Rhamnaceae but most of the

spicuous, greenish petals are exhibited
Crassulaceae,

species of the aUiance Crateranthae

;

have brightly-coloured

petals.

Dusty pollen has
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only been observed in a very few species

(e.g.

In some Dryadacese and

Poterium).

Chrysobalaneae the style springs in a curious manner from the base of the ovary

The

(see tig. 438*^).

fruit

a pod (legume) in PapilionacciB, CiEsalpineae, and

is

Mimoseae, and these three sub-families are hence often classed together by botanists

The

under the name of Leguminosae.
Rubese

a

is

1 -stoned

fruit of

Amygdalete, Chrysobalaneae and

drupe, that of Rhamnaceae a 3-stoned drupe.

and Dryadeae are distinguished by small nut-like

and Crassulaceao have

fragaceiE,

follicles

fruits,

and the

The Agi-imoneae
Spirreeae, Saxi-

of the

which dehisce at the upper part

In most of the families above enumerated the seeds contain no

ventral suture.

endosperm; on the other hand, the thick cotyledons are crammed with reserve
materials,
(e.y.

and several

of these seeds are used as important articles of

human

food

beans, peas, lentils, &c.).

The Crateranthse are distributed in all quarters of the globe and in all latitudes.
and Chrysobalanese belong chiefly to the tropics, whilst Dryadeae and
Saxifragacese live principally in the arctic regions and on high mountains. The

Caesalpineae

Papilionaceas are found most abundantly in the area of the Mediterranean flora

and in the steppes in the south-west of Asia.
Astragalus alone are

known

More than 800

species of the

especially the species of the genus Acacia, are represented in Africa

by many

characteristic forms.

Roseae and Rubeee,

e.g.

genus

The Mimoseae,

to exist in the last-mentioned districts.

and Australia

the genera Rosa and Riibus,

occur in an astonishing variety of species in Central Europe, whilst the Spiraeeae

and Araygdaleae are in Hke abundance in the west of Asia. Crassulaceae are most
abundant at the Cape and in Mexico, but they are also represented by a great
immber of species of the genus SempeirvivuTn, in the mountainous parts of Southern
Europe.

Rhodiola rosea, which belongs to this family, occurs in the arctic flora,
is found in the Alps at a height of 3000 metres above the sea.

and Sedum repens

Of the

Saxifragaceae, Saxifraga oppositifolia reaches the furthest north,

it

having

been met with at the northernmost spot hitherto visited in Franz Joseph's Laud, at
81° N. Lat.
metres.
fied in

In the Central Alps this Saxifrage

is

found at an elevation of 31 GO

Fossil remains of Rosacese, Leguminosae, and Rhamnaceae have been

the deposits of the Tertiary Period.

The number

identi-

of extant species hitherto

discovered amounts to about 10,000.

Alliance LVIII.

— Myrtales.

Families: Myrtacece, Granataceoe, Onagracece.

Annual and perennial

herbs, shrubs,

and

trees,

with entire foliage-leaves.

Vena-

strands branching

a main axial strand, with sinuous lateral
Flowers hermaphrodite, actinomorphic or zygomorphic. The floralleaves spring from an annular or tubular hypanthium, which is fused with the
inferior ovary; they are differentiated into calyx and corolla, each of which consists
tion consisting of

pinnately from

it.

of a 2-6-merous whorl.

The stamens

are in 1,2, or

more whorls

of 2-6

members
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each,

and spring from the fleshy annuhir or tubular hypanthium which

rises

up

The fruit is baccate, drupaceous, or capsular.
The Granataceae and Onagracese contain watery juices, whilst the species belonging to the other families are more or less rich in aromatic substances and etherial
oils.
Several are used as spices. Allspice is derived from Pimenta officinalis, and
cloves are prepared from the flower-buds of Eugenia caryophyllata.
The Circaeeae
are small and delicate herbs, the Chamselaucese are dwarf shrubs; whilst the genus
Eucalyptus of the family Myrtaceas includes several species which are amongst the
highest trees in the world (see vol. i. p. 723). The flower in Circcea exhibits two

above the ovary.

two petals, and two stamens in order (see fig. 261*, p. 236). In Oenothera
and Epilohiwm the calyx and the corolla are composed of one 4-partite whorl each,
and the androecium of 2 such whorls (see fig. 281, p. 282, and fig. 300, p. 354). In
sepals,

Eucalyptus. Myrtus, and

many other

genera the number of stamens amounts to over

Fig.
I

LoDgitudinal section through the flower.
as a lid when the bud opens,

Melaleuca.

fromHhe receptacle

100; in Melaleuca (see

fig.

284 *,

p.

2
s

439.— Myrtales.
Flower-bud of Eucahiptxui globulus; the connate sepals are detached
Fruit of Eucalyptus globulus.

(Aiter Bailton.)

292) the stamens are coherent in bunches.

the petals are suppressed, the filiform filaments are white or bright red

Where

and yellow.

In the Fuchsias the sepals are coloured like petals; in some species of the genus

which are joined together so as

Eucalyptus the

sepals,

from the

receptacle before the flower opens.

is

shown

floral

in

fig.

439^.

The hypanthium which

possible transition in form,

The ovary

is

from a shallow saucer

in several families divided

by

to

form a

lid,

become detached

This remarkable phenomenon

invests the ovary exhibits every
to a long tube (see

septa,

composed of

fig.

266, p. 247).

tissue pertaining to

the receptacle, which extend from the central column to the wall of the ovary.

GranatacesB (Punica Granatum)
into an upper

both
lid;

stories.

and a lower

The

the ovary

story,

is

in addition divided

and placentas are developed

fruits of several Lecythidacese,

those of Eucalyptus are in the form of hard

the top

by means

indehiscent;

of valves, pores, or slits (see

fig.

e.g.

in the

chambers of

those of Lecythis, open with a

woody
439').

capsules,

The

which dehisce at

fruits of Circcea are

those of Epilobium, &c., are capsular, and open by valves.

Myrtaceae and the Fuchsias have baccate

{Punica Gh'anatum) resembles an
family Lecythidaceae are

known

apple.

fruits.

The

fruit of the

Many

Pomegranate

The seeds of Bertholletia excelsa
and have a coat as hard as

as Brazil nuts,

In

by a plate of tissue

of the
stone;
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those of the Pomegranate have a fleshy coat, and those of Epilobium are furnished

The Myrtales are distributed over
Chamrelaucefe and LeptospcrmacesB are natives
with

hairs.

all

quarters of the globe.

of Australia and

The

the islands of

Several species of this family help to form Australian bush,

the Pacific Ocean.

whilst others, especially species of the genus Eucalyptus, constitute entire forests
(see Plate XVI.).

The Lecythidacece grow

chiefly in

South America.

are most abundant in America, and occur also in Asia and Africa.

The Myrtaceae
Europe only

Myrtus communis, which belongs to the Mediterranean Flora.
The Fuchsias are indigenous to Central and South America. The Epilobiums and
possesses one species,

Fig. 440.

—Melastomaceae.

Melastoma Malabathricum.

(After Baillon.)

Circaeas live prmcipally in the North Temperate Zone, and some species of the genus
Epilobium occur in the arctic regions and on mountain heights. Fossil remains of
Myrtaceae and Granataceae have been found in the strata of the Tertiary Period.
The number of species ascertained to exist at the present day is about 2500.

Alliance LIX.

— Melastomales.

Family: Melastomaceae.
Perennial herbs, shrubs, and trees, with opposite or whorled

Leaves
fig.

entire,

440).

foliage-leaves.

with 3-11 curved ribs connected by transverse anastomoses (see

Flowers hermaphrodite or pseudo-hermaphrodite; slightly zygomorphic.

Floral-leaves diflerentiated into calyx and corolla.

The bowl-shaped

or tubular
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receptacle

covered externally by the tube of the 4-6-sepalou8 calyx,

is

by the segments

is surmounted
and bears upon it the 4-6 petals which alternate
The gynseceum is composed of 3-8 connate carpels. The

of the calyx-limb,

with those segments.
3-8-locular ovary

is

adnate to the hollowed receptacle at the base only, or from the

An

base to the middle, or from the base to the top.
of the ovary

androecium
anther
fig.

dehisces

p.

by

composed of 1-2 whorls of 4-5 stamens

91).

valves.

is

each.

by

apical
is

chiefly to tropical America.

The number

been identified with certainty.
is

dehiscence

The pollen is powdery. The fruit
The seeds contain no endosperm.

The Melastomales belong
present time

up

in the middle

and bears the placentas, which project into the separate

is

a spur-like appendage;

is

216^^,

axis rises

1

loculi.

At the base

The

of each

or 2 small holes (see

a berry or a capsule which

Fossil remains have not

of species ascertained to exist at the

about 2000.

Alliance LX.

— Lythrales.

Families: Lythracece, Cupheacece, and Lagerstroemiacece.

Annual or perennial
leaves.

Laminaa

and

trees

with opposite or whorled foliage-

with pinnate venation.

Flowers hermaphrodite, actino-

herbs, shrubs,

entire,

morphic or zygomorphic, with calyx and
receptacle

is

covered externally by the tube of the 3-16-sepalous calyx, the

segments of which project beyond
borne upon the receptacle.
2-6-locular ovary

An

axial

The cup-shaped or tubular

corolla.

column

is

free,

rises

up

it

and alternate with the 3-16 petals which are

The gynseceum
and

is

is

composed of 2-6 connate

The

situated at the bottom of the hollow receptacle.

in the middle of the ovary

project into the separate loculi.

carpels.

The andrcBcium

is

and bears the placentas, which

composed

of 1-2 whorls of

3-16

The anthers have no appendages, and dehisce by longitudinal slits.
The pollen is adhesive. The fruit is a capsule coated by the cup-shaped receptacle.
The seeds contain no endosperm.
The Lythrales are distributed in all quarters of the globe. They exhibit greatest
stamens each.

variety in tropical America.

In the North Temperate Zone they are represented

by the genera Lythrwm, Peplis, and Didiplis. No fossil remains
number of identified species now living is about 400.
Alliance LXI.

are known.

The

— Hygrobise,

Families: Hippuridacece, Callitrichacece, Myriophyllacece, Gunneracece, Trapacece.

Herbs and under-shrubs living
dite,

in

water or in wet

places.

pseudo- hermaphrodite, monoecious, and dicEcious;

leaves inconspicuous, in 1-2 whorls of 2-4 leaves each.

Flowers hermaphro-

actinomorphic.

Floral-

Gynseceum of one carpel

The under half or the whole of the 1-4-locular ovary is
adnate to the sepals, which cohere so as to form a cup. Each loculus contains one
ovule in its inner angle. The androecium is composed of 1-8 stamens. The fruit is
or 2-4 connate carpels.

angiospermjK, dicotyledones.
a schizocarp {Callitriche; see
thin coat of pulp;

{Trapa nataTis;

it

p.

427,

figs.

322

^

and 322

785

*) oi-

becomes detached from the receptacle.

see vol.

i.

p.

607,

a drupe covered with a
In the Water Chestnut

144) the two whorls of two sepals each which

fig.

are adnate to the ovary become a part of the fruit, and their apices project in the

form of four
globe, but

The

stiff points.

H^'grobice are distributed in eveiy quarter of the

inhabit the Southern Hemisphere.

phylium have been found
species

The Gunnerace»

belong especially to the North Temperate Zone.

known

is

Fossil remains of a plant resembling

in strata of the Tertiary Pei'iod.

The nuiubur

Myrio-

of extant

about 100.

Alliance LXII.

—

Passiflorales.

Families: Passifloracece, Loasacece, Batiscacece, Samydacece, Turneracece,

Papayacece.

Annual or perennial

herbs, shrubs,

trees,

with palmately-lobed foliage-leaves.

Flowers hermaphrodite or pseudo-hermaphrodite,

Venation palmate (radiating).

and

and

The

dicEcious; actinomorphic.

tliiuin in

one or two 4-5-merous

carpels.

The unilocular ovary

floral-leaves spring

from a cup-shaped hypan-

The gynasceum is composed of 3 connate
and is raised upon a more or less elongated

whoi'ls.

is free,

stalk from the bottom of the receptacle, or else

it is sessile

and adnate

shaped receptacle either half-way from the base or from base to
are borne

to the cup-

The ovules

top.

upon three placentas which project in the form of cushions from the
The andrcecium is composed of 4-5 stamens which

internal wall of the ovary.

The

spring from the edge of the cup-shaped hj^panthium.
capsule opening

by

valves.

The seeds contain a

fruit

is

a berry or a

fleshy endosperm, in

which

is

imbedded a straight embryo.

The Datiscaceee have a sepaloid perianth. In the Loasacese and PassifloraceiB
the floral-leaves are in two whorls, both of which are petaloid. In the Passifloraceas
a many-membered corona is inserted between the andrcecium and the petals.
The Passiflorales belong chiefly to tropical America. Fossil remains have not been
The number of extant species known is about 700.
identified with certainty.
Alliance LXIII.

—Pepones.

Families: Cucurbitacece

and BegoniacecB.

Annual and perennial herbs and under-shrubs
foliage-leaves radiating (palmate).

Flowers

solitar'y

pseudo-hermaphrodite, monoecious and dioecious.
receptacle,

which

is

deeply hollowed,

is

Venation of the

(suflruticcs).

or in cj'mes; actinomorj^hic;

The uppermost part

spring the floral-leaves in 1-2 whorls of 2-5 segments each.

When two

present they are either both petaloid in colour or the under whorl

upper a
inferior.

corolla.

The

of

the

developed as a hypanthium, and from

is

petals are either free or partially coherent.

The ovules are borne on thick pads which are

split in

two

it

whorls are

a calyx and the

The ovary

is

longitudinally,

-

THE SUBDIVISIONS OF THE VEGETABLE KINGDOM.

786

and project

The androecium

into the niidille of the ovary.

many stamens which

is

composed of 5 or

spring from the hypanthiuni, and are joined at the base to the

The fruit is baccate or capsular. The seeds contain no endosperm.
The Cucurbitacese have symmetrical foliage-leaves no stipules, but often

corolla.

—

tendrils (see vol.

i.

p.

696,

fig.

165); the Begoniacese have oblique, unsyinmetrical

and no

laminee, large lacerated stipules,

tendrils (see vol.

whorls of tioral-lcaves are 5-merous in Cucurbitaceae

two whorls

leaves of the female flowers are arranged in

those of the male flowers in

two whorls

of

fill

420,

fig.

The

110^).

and

of 3-5 segments each,

Three winged

2-5 segments each.

ridges project from the inferior ovary in Begoniacese.

Cucurbitacese

p.

i.

in Begoniacese the floral

;

The

stalks of the ovules of

the cavity of the ovary so completely that only small interstices

are left between them.

In

many

Cucurbitacese these stalks are converted

the seeds ripen into a succulent mass

(e.g.

in cucumbers, melons,

when

and gourds).

In

Begoniacese also they project from the walls into the middle of the ovary, and
the latter looks in consequence as

if it

were divided into

In some Cucurbitacese the

exhibits gi-eat diversity.

stamens are free

others they are partially united, and in a third group they are

together into a column.

column.
there

is

plants.

In

many

In Begoniacese,

also,

all

The Begoniacese grow

Cucumber (Materium)

in

in the

genus (Cyclanthera)
tropical

the

South of Europe, and by Bryony

No

fossil

of extant species hitherto identified

Alliance

LXIV.

where

some doubt as to the place of
The alliance is represented by the

{Bryonia) in Central and Northern Europe.

The number

in

is still

origin of Melons, Gourds, and Cucumbers.

covered.

and

especially in the tropical forests of America,

There

;

completely fused

The Pepones are mainly

round the column.

they are not infrequently epiphytic.

Squirting

all

the stamens are connate and form a

cases the anthers are sinuous,

a continuous anther

The androecium

loculi.

five

—

remains have been
is

dis-

about 1100.

Cactales.

Families: OpuntiacecB and Cactaeece.

Perennial plants, whose stems are

much

actinomorphic or zygomorphic; hermaphrodite.

cup-shaped

floral receptacle,

beating the ovules (see
is

fig.

The ovary

from the inner wall

209

^'

^,

p. 77).

Flowers solitary;

swollen or flattened.

of

consists of a hollow,

which spring

The external surface

clothed by floral -leaves arranged in a spiral;

filiform stalks

of the receptacle

the lower leaves are small and

inconspicuous, the upper petaloid and brightly coloured (see

figs.

441

!• 2,

3,4.5)

Inside

the upper tubular prolongation of the receptacle are crowds of stamens arranged

The pollen is adhesive. The fruit is unilocular and succulent (see fig. 441 ^).
The seeds contain no endosperm.
The genus Pereskia alone exhibits thick, green foliage-leaves; in the other
genera the leaves are replaced by small caducous scales or thorns, and assimilation
is eflected by means of the green cortical tissue of the swollen stems (see vol. i.
The species of Rhipsalis and Phyllocactus, which are epiphytic
pp. 327 and 440).

spirally.
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on the branches of old

which often hang

trees,

have much-branched and segmented phyllocladcs,

in curves; the

segments of the stem in Opuntias are laterally

compressed, and more or less discoid (see
of the

vol.

i.

Queen of Night (Cereus nycticalus, vol.
and climb up rocks and the bark of

prismatic,

The

Plate IV.).
i.

cylindrical stems

Plate VII., in foreground) are

trees

by means

of clinging roots.

Other species of Cereus, such as Cereus giganteus, which grows to a height of
20 metres, possess erect columnar stems (Plate VII., left hand, middle distance).
Another set of Cereus-species, including the many forms of Mammillaria, Melocactus,
Echinocactus, and Echinopsis, are spherical or truncate; they are covered either

with

papillae,

each of which

is

crowned by a bunch of prickles

Fig.
1

Flower.

Fruit of Cereus yijanfetis.
figures reduced.
2

'

*

Cereus dasyacanthus.

with tubercles, which coalesce into crests and ribs (see
season
is

is

fossil

Some

is

^

Echinocactus horizontalis.

figs.

441

^

and 441

The

largest

^).

number of

species also occur at high elevations

remains are known.

present time

^),

or

All the

The

World, and inhabit regions where a short, rainy

followed by a prolonged period of drought.

found in Mexico.

No

New

441

441.— Cactaceic.

MuimtiiUaria pectinata.

Cactuses are natives of the

(see fig.

The number

species

in the Andes.

of species ascertained to exist at the

about 1300

Alliance

LXV.

—Ficoidales.

Families: Portulacece, Molluginacece, Ficoidacece, Mesamhryantheifnacece.

Annual and perennial
Flowers solitary or in

The

floral -leaves free

and under-shrubs, with entire fleshy foliage-leaves.
fascicles and glomerules; actinomoi-phic, hermaphrodite.
hei-bs

or else connate at the base;

in one, two, or several 2-5-

merous whorls.

Either

are sepaloid;

the latter case, the upper whorl or whorls are petaloid.

in

all

the floral-leaves, or only those of the lowest whorl,

The
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gynaucüuiii
to the

3, 5,

The ovary

8 or more connate carpels.

from the base to the top;

surface, or

and

rays,

composed of

is

is

ovules.

is

it

A

uni- or multi-locular.

and bears the

crowned by a radiating stigma

column

up

rises

in the

middle of the ovary,

The androeciura

The anthers have no
adhesive.
The fruit
The seeds contain a mealy albumen and a curved

composed of one or several whorls of 3-10 stamens each.

spurs,
is

its

of 3-10

In the case of multilocular ovaries, the ovules are borne on

ridges and strands which project from this column into the loculi.
is

adnate

is

bowl-shaped receptacle at the base only or as regards the lower half of

and they dehisce by longitudinal

a capsule or an achene.

The

slits.

pollen

is

embryo.

The Ficoidales
fontana)

live in

dry

chiefly inhabit

water and on marshy

Most of the Portulacese belong

to

Only a few

localities.
soil.

They

species (e.g.

are distributed

South America and the

all

The Mesembryan-

Caj^e.

There are over

themaceas are developed in extraordinary variety in South Africa.

No

300 species of the genus Mesernhryanthemwin alone at the Cape.
are known.

The number

of extant species hitherto identified

LXVI.

Alliance

is

Montia

over the globe.

fossil

remains

about 500.

— Umbellales.

Families: Gornacece, Araliacece, and Umhelliferce.

Annual or perennial herbs, shrubs, and trees which flower profusely. Flowers
and cymes. Floral-leaves differentiated into calyx and corolla.
The calyx 4-5 sepalous, with its tube clothing the inferior ovary and the limb rein capitula, umbels,

The corolla is
The gynselikewise 4-5 petalous, the petals free and alternating with the sepals.
ceum is composed of a whorl of connate carpels; ovary inferior, 2-5 locular. Every
presented by 4-5 small teeth, which surround the top of the ovary.

loculus corresponds to a carpel, and contains a single ovule, which

the upper end of the loculus (see
disc,

which

secretes

of 4-5 stamens.

honey- secreting
322 ^•^•'^ and

fig.

honey

fig.

(see figs.

The stamens are
disc.
The fruit
fig.

*).

^*'').

the top of the ovary

The andrcecium

Umbelliferse

in

442^), in Cornacese

Araliacese, of

is

a glandular

consists of a whorl

in

are for the most part

is

a schizocarp (see

p.

and Araliaceae a berry or drupe.

which the embryo

woody

plants,

with

leaves, possessing a venation of arched strands (see p. 231,

The

suspended near

quite separate, and stand in a circle round the

seed contains an abundant endosperm,

The Cornaceae

On

442
442

is

which the Ivy {Hedera Helix,

see vol.

taken as a type, are woody plants with climbing

is

roots, or

The

imbedded.

entire, opposite foliage-

fig.
i.

427,

p.

260 and
703,

fig.

vol.

i.

167)

p. 630).

may

be

shrubs and herbs with

radiately-veined foliage, and the Umbelliferse, which are very rich in aromatic

and resins, are for the most part herbs whose stems in many species
reach a length of 3-4 metres, as, for instance, in Ferula comTnunis and Euryangium
substances,

Suvibul.

oils,

The

foliage-leaves of Umbelliferce are usually

much

divided (see

fig.

442'),

those of Hydrocotyle vulgaris, a plant which lives in swamps, are peltate (see
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and andniciiiin are 4-merous in CornacesB, 5-niorous
in Unibelliferje and Araliacese (see figs. 442= and 442", and p. 289, fig. 2<S3 0.
The Umbellales belong chiefly to the North Temperate Zone, but the Araliacese are

fig.

4-i2^).

The

c.ilj-x, corolla,

Fig. 442
'

BeraeUum Sphondylium (Family
the flower of
*

Eryngium maritimwn (Family

Ctwntw ma* (Family Cornacea'). inflorescence.

and

>

mag:Difled.

—Umbellales.

' Fruit.
= .Single flower.
* Longitudinal section through
Hydrocotyle vulgaris (Family I'mbelliferjc). entire plant.
"Longitudinal section through a flower. "Fruit, i reduced; -,3,*.",'^,^,

UmbellifcraD), flowering plant.
rmbelliferie).

*

(After Ijaillon.)

also represented

by a number

of species in the Tropics.

Several of the Umbelliferae

are natives of the arctic area of vegetation and of alpine regions.

Gaya simplex

occurs in the Central Alps as high as 2()00 metres above the sea-level.

Fos.sil

remains, belonging chiefly to the families of Araliaceee and Cornaceae, have been
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found in the deposits of the Mesozoic and Tertiary Periods.
species identified hitherto

amounts

to

The number

of extant

about 1800.

4.— THE DISTRIBUTION OF SPECIES.
Distribution of Species by Offshoots.

— Distribution of Species by Fruits
—Plant-Communities and Floras.

and Seeds.

— Limits

of

Distribution.

THE DISTRIBUTION OF SPECIES BY OFFSHOOTS.
When

the dreaded Dry-rot spreads unliindered over the surfaces of wooden

beams, in a dark,

Grouped

damp

in a circle

cellar, its

mycelium presents quite a strange appearance.

around a dark centre of dead, disintegrating, and crumbling

wood are a number of white spots, joined by indistinct lines to a centre. But this
was not always the case. That which now forms the dead and crumbling centre
was formerly the seat of the first development of the mycelium, then composed of
a coherent network of mycelial threads and appearing to the naked eye as a single

rounded white

spot.

The mycelial threads then crept out

periphery, and as the white spot increased in diameter

its

like rays all

round the

centre became proportion-

The mycelial threads forsook their first settlement; they died oflf, and
the wood they had destroyed then appeared merely as the dark centre of a white

ately dark.

ring.

In consequence of

gated into stars,

and

in other words, a
arises

its

continual widening the ring at length becomes segre-

gradually transformed into a wreath of isolated mycelia,

group of separate but distinct mycelial spots arranged in a

from a single mycelium in consequence of

The mycelium
of

is

many

of Gasteromycetes, of

its

many Fungi

allied to Morels,

Agarics growing in the forest mould or in

growth

since the receptacles rise above the

and indicate
their

colour

circle

radiating method of growth.

and

meadow humus,

under favourable conditions this ring and wreath formation.
possible to see the subterranean

or,

especially

also exhibit

Although

it is

not

directly, its results are readily recognizable,

ground from the separate portions of mycelium
and when

their distribution; these receptacles occur in regular circles,

contrasts

with

the

surroundings they are especially conspicuous.

this kind are shown in fig. 443 formed by the Ascomycete Spathularia
The subterranean mycelium of this Fungus exercises no injurious influence
on plants in the immediate neighbourhood at any rate, the mosses, grasses, and
weeds which compose the carpet of the meadow round about show no sign of weakBut it is not
ness, but are equally fresh and luxuriant within and without the rings.
so in meadows where Agai-ics of the genus Marasmius and others have settled. The
meadow-plants whose roots and root-stocks have been penetrated by their mycelia
die oflf, and the places can be easily recognized by the withering and discoloration
On first looking at these spots one might easily suppose
of their green aerial parts.
that the foundations of old circular walls were lying close under the turf which had

Rings of
flavida.

—

RING- LIKE ARRANGEMENT.

1.

79]

THE DISTRIBUTION OF SPECIES BY OFFSHOOTS.

792

in consequence dried

up above the stones; that

this is not so

may

be readily proved

shows us at the same time that the humus and roots in these
places are quite riddled and wrapped round by the mycelium of the Fungi named.
The brown and grey ring- and crescent-shaped stripes show up most clearly on

by

digging,

and

this

meadows because a parallel stripe of a specially vivid green is usually seen close to
them. The reason of this is that, after two years, new plants develop in all those
places which were formerly occupied by the mycelium, and have been abandoned
by it in its centrifugal gi-owth. Strangely enough, these plants are not the same
which were

species

which

but are herbs and grasses
in the places which have lain waste for 1-2

killed there in the previous year,

find a suitable nourishing soil

years.

The

roots

and root-stocks of the plants

killed

by the mycelium have mean-

while decomposed, together with the remains of the mycelium and the receptacles of
the Fungi.

The

soil is

ground grow there
is

thus manured, and plants which usually settle on fallow

in abundance.

They

raise luxuriant stems

and

leaves,

and thus

produced on the inner side of each bare stripe a parallel one of a bright green

colour.

This phenomenon has long been noticed by country people, particularly in
It is associated with the
where pastures are an important feature.
In Upper
influence of ghosts, witches, and elves; hence the name of fairy rings.
Austria these bai-e dry spots are regarded as the rendezvous of the witches, and

regions

Walpurgis Night (1st May)
the Tyrol and

is

supposed to be the time when they are produced.

In

other primitive countries the most varied superstitions are held to

account for these curious stripes and patches.

Fairy rings are sometimes formed by plants with underground rhizomes and

by the subterranean mycelia of the Fungi
Some Composites (for example Petasites niveus and P. officinalis,
named.
Arnica Chamissonis, Achillea Millefolium), Labiates {Betonica grandiflora, Mentha
alpigena), Irises {Iris arenaria and I. Pallasii), Grasses, Sedges, and Rushes
(Hierochloa borealis, Sesleria caerulea, Carex Schreheri, Juncus trifidus), under
runners, although not so frequently as

suitable conditions of soil form ring-shaped

and garland-like colonies independently

The mode of growth in these plants is like that of the Dry-rot. Young
plants grow up with closely crowded shoots; these then spread out on all sides, and
of Fungi.

In this

the connecting links die off simultaneously.
left

a bare patch with dried remains surrounded by

offshoots.

Though

shoots are very numerous they

after they have severed connection,

and

some time before an actual ring

formed.

is

if

way

the original settlement

still

their annual

stand close together even

growth

It is in this case,

striking, so that even a casual passer-by cannot fail to notice

principally in the above-named Grass-like plants,

It is there popularly

termed

elf

but slight

it is

it.

This happens
especially in

Sweden

as the ring-

dansar, and legend has

elves are especially fond of holding their nightly dances
this Grass have been formed.

is

however, the more

and among them

Sesleria caerulea, which has attained a certain celebrity in

forming plant.

is

a circle of distinct and vigorous

it

that the

on places where rings of

RING-LIKE ARRANGEMENT.
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Of course good rings are only produced by the plants named if the foremost buds
produced by the subterranean intemodes, i.e. those which form the terminations of
the radiating stock or rhizome, undergo further development, while the intervening

This

ones perish.

growth

may

not be the case under certain conditions, particularly

of the terminal buds

formed much

less

is

retarded or stopped.

For

frequently on stony, uneven ground than on

and the best lands

the

if

this reason fairy rings are
flat

homogeneous

for this kind of fairy rings are pastures stretching over a

soils;

moun-

tain plateau, or the even floor of a valley.
If

specimens of the plants here described are planted on smooth ground, in good

soil in

a garden, in places where there

is

no obstacle to their spreading, they will

But

form the rings and wreaths in question within a few years.

in spite of this,

very few people are ever able to witness this interesting spectacle in gardens, because
gardeners will not leave the rings alone, regarding the bare patch in the centre as
unsightly and that the existence of a ring

remember noticing

this

many

is

a slur upon their craftsmanship.

years ago in the Botanic Gardens at Innsbruck.

I

The

perennial plants were cultivated in certain beds close together, and to each species

was

allotted a limited

dug up the periphery
put

plants, as he

it.

amount

of space.

of the circle,

When

and planted

the spring came round the gardener
it

in the centre, to catch the escaping

In the spots where Mentha aljngena had stood the previous

year only a few withered stumps were to be seen, and not a single living shoot could
be found.

But shoots with

their tops

above the ground could be seen in a

the neighbouring beds, and also in the paths between the beds
set apart for this species of Mint.

again in the forsaken spot.
fugitives
as, for

was

all

circle in

roimd the space

These shoots were ruthlessly dug up and planted

Every year or every second year

repeated, not only in the case of the Mint, but in

this capturing of the

many

other instances,

example, Achillea asplenifolia and A. tomentosa, Betonica grandißm-a, and

Lysimachia

thyrsiflora.

Amongst

aerial-sprouting plants

which form rings and wreaths may be numbered

The Mould, Penicillium glaucum,
rind of oranges, apples, and pears, at first makes its
but later as a circular spot, and finally as a distinct ring

the majority of Moulds, Lichens, and Mosses.

which

settles

on the

fruit

appearance as a mere point,

surrounding a brown and rotten centre.

The most striking of the ring-forming Lichens are those which stand out from their
Most noticeable in this respect are the white
the dark slate rock, and the saffron-yellow
contrasts
with
Parmelia conspersa, which
The gelatinous Lichens,
species Amphiloma callopisma and Gasparrinia elegans.
substratum on account of their colour.

dark olive-green normally, but black when dried, especially Collema multifidum
and C. liulposum, often form such regular wreaths on a light background of limestone that they look as

if

they had been drawn with compasses, and the tiny

yellowish-red Physcia cirrochroa has a particularly elegant appearance

has radiated out from the hundreds of spots where
surfaces of a steep calcareous rock.

it

One might almost think that the
They also remind one

wreaths had been painted in with a brush.

when

it

established itself on the flat

small orange
of the fleecy
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clouds in the evening sky, whose edges are reddened witli the rays of the setting

sun; and

if

am

I

not mistaken, this Lichen has obtained

its

name on account

of this

resemblance.

The
on the

chief Liverworts
flat

surfaces of

and Mosses which form rings and wreaths when they grow
steep rock-faces and on the bark of old tree-trunks, are

Frullania dilatata, Radula complanata, Amhlystegium serpens,
culosus,

and

Eypnum

When

Halleri.

they

first settle

Anomodon

viti-

they are scarcely noticeable

on account of their minuteness, but they spread very rapidly, their firmly adherent
stems forking and radiating out in

all directions,

the whole plant at a

little

distance

now forming a greenish-yellow spot of circular outline. While growth proceeds in
this way round the periphery of the Moss-plant, covering the rock or bark like a
by the multiplication of its outer forked branches, the older parts near the
become dry, disintegrate, and are blown away like dust
by the wind, the naked rock or bare bark thus again coming into view. In this
carpet

original place of settlement

way

5, 10,

circle

or 20

new Moss-plants

round the bare

centre.

are derived from the original one, and stand in a

This circle widens from year to year, until at last

it is

interrupted by gaps, and then 20 or more specimens of the Moss are seen adhering

substratum arranged in a

to the

circle

more than a

from the original settling

sj^an

place.

In order that the ring or wreath arrangement of the

oflTshoots

above described

should obtain,

it is necessary that the original plant should dry up and decompose,
and that the shoots which radiate from it should also die ofi" behind in proportion
as their growing points travel away from the centre of the settlement, and, finally,
that no new ring-forming species should establish itself, or spread on the dead centre

for a considerable time.

and

These conditions are only comparatively rarely

this is the reason that ring
It

and wreath formations are relatively so

happens much more frequently that the plant forming the starting-point of a

colony, after

it

has sent out creeping threads of

cells, runnei-s,

in all directions, does not itself perish, but remains living
its

separated shoots, even sending out

way

fulfilled,

scarce.

new

shoots,

shoots year after year.

the separated shoots repeat the parent-method of growth,

shoots in

all directions like

and the

like

and active in the centre of

i.e.

In the same
they send out

the mother-plant, though perhaps less regularly, and

thus of necessity some of the young shoots come back to the bare centre and settle

down where

the mother-plant originally stood.

also be observed:

A

plant gives

ofi'

The following phenomenon may

annually a pair of horizontal shoots on one side

only, let us say on the south; their buds in the course of time

become independent

and each again sends out a few horizontal shoots towards the south. In a
few years' time these ofishoots give rise to 20-30 plants, which are more or less
plants,

distant from the starting-point, according to the length of the shoots.
cases the offshoots are not arranged in a ring or wreath round an

In

empty

all

these

centre,

but

lines

and

many Fungi emerge

in a

in lines or clusters.

Like the ring- and wreath-forming colonies, the
clusters,

may be underground

or aerial.

The

offshoots,

receptacles of

forming
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arrangement from the mycelial threads running below the surface of
Some Mosses form colonies in very
the ground and in dead, rotten tree-trunks.
regular lines from their rhizoids and horizontal underground protonemas. The most
clearly lineal

conspicuous, however,

the line formation produced by roots which run horizontally

is

The Aspen {Popidus tremula), the Sea Bucktliorn {Hippoj^hae
the Raspberry (Rubus Idceus), the Dwarf Elder
(Sambucits Ebulus), Asclepias Cornuti, various species of Linaria and £uphorbia,
and numerous other plants (c/. p. 27) produce special horizontal underground roots,
which give ofl" buds towards the upper side. The shoots arising from these buds
below the

soil.

Lycium barbarum,

rhamnoides),

form separate independent plants after the root which formed them has died away.
Obviously the plants follow the direction of the roots, and are arranged in rows.
for years afterwards the line-like arrangement of the individuals in such

Even

colonies can

be recognized.

still

When

the bud-forming roots are of considerable

some distance from the
an Aspen push up through

length, the terminal offshoots are sometimes situated at

single offshoots from the root of
Stems of Asclepias Cornuti
the woody parent stem.
from
the ground 30 paces
spring up from the thick horizontal roots deep imder the ground, at intervals of

mother-plant.

saw

I

about 40 cm., and in them also can the linear arrangement be sometimes very
clearly seen.

When

the individual offshoots in their turn give rise to horizontal

roots, the line-formation is lost sight of

spread over a wide area

is

more and more, and a scattered group

Sometimes the older portions of the colony

the result.

die off completely, and as the individuals in one direction disappear, those in the

One might almost suppose the whole group to have
taken a few steps forwards. This phenomenon can be seen particularly well in
RaspbeiTy bushes. On suitable soil a group of Raspberries will move about 2 paces
every year, and therefore, after 10 years, they may have moved about 20 paces. If
other

grow more

luxuriantly.

Raspberry bushes are planted near an inclosed piece of ground along a fence or
hedge, it may happen that ten years later not a single one can be seen in the original
while on the other side of the fence, in the neighbouring piece of ground, quite
an assemblage of Raspberry plants has come into existence.
The clustered or linear colonies which spring from underground tubers have the
place,

following very simple history.

ground shoot

After a tuber has been fvdly formed on the under-

of a plant the slender bridge-like connections

served for the conduction of food break

down by

which have hitherto

the decay and decomposition of

The new tubers thus separated from the mother-plant send out stems
buds, after the necessary period of rest these push up above the ground

their ti.ssues.

from their

and

also give rise to

new subterranean

shoots with tuberous swellings.

These

fresh tubers, after they have become disconnected, again form the starting-points for
tuber-forming plants. This goes on until after a few years the soil all round the

crowded with hundreds of separate tubers,
and corresponding to these above the ground is a group of hundreds of separate
leafy stalks.
It depends of course on the number and length of the underground
tuber-forming shoots whether the group is crowded or scattered. In the Artichoke
place

where the

first

tuber had been

is
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{Ilelianthvs tuberosus) the tuber-forming shoots are short; the colony

Nightshade (Girccea alpina; see

fig.

therefore

is

The Alpine Enchanter's

crowded, and only spreads slowly over a larger area.

444^) forms elongated tubers at the end of

them round the mother-plant, whilst each of the
new plants arising from these tubers repeats this formation in the same colony.
Since 6 cm. is a considerable length compared with the size of the linchanter's
Nightshade, the group is scattered and in a few years extends over a considerable
shoots 6 cm. in length, about 5 of

The tuber formation

area.

Fig.

of Tldadimitha dubia, a gourd-like plant gi'owing in

444,— Plants with tubers and bulbs whose mode of growth leads to the formation of colonies arranged in lines and
i Stuscari racemosum.
3 Thtadiantha dubia.
3 Circcea alpina.
clusters,

Eastern Asia,
this plant

4-8 cm. long
a chain

is

is

especially luxuriant; its shoot-formation

is

shown

in

fig.

is

formed on each shoot.

about 50 cm. long.

an area of 10

sq.

Usually

tliey

form

metres, and will form a cluster which

increasing in circumference.

A

series of 5-10,

In

and such

is

may occupy

both crowded and rapidly

further excellent example of the same thing

Glaux maritima which often spreads
sandy places near the sea-shore.

Many

".

As a new plant grows from each tuber and again

produces chains of underground tubers, the Thladiantlia in a few years

cially

444

a whole series of tubers which are chained together by thin threads

in the

most diagrammatic manner

is

in bare

tuber-forming plants producing clustered colonies inhabit marshes, espe-

such as are liable to great alteration in the level of the water and are

exposed in years of drought to the danger of temporarily drying up.

Many Pond-

LINEAR AN» CLUSTERED ARRANGEMENT.
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Potamogeton pectinatus, form a large number of small
tubercles on their shoots which creep horizontally through the mud; Scirjyus
weeds (Potamogeton),

e.g.

tuberosus, like the Alpine Enchanter's Nightshade, forms

underground shoots 10-15

em. in length, each terminating in a tuber as large as a chestnut, and since the
plants to

which these tubers give

I'ise

themselves repeat this formation of

off-

about 20-30 cm. every year.

shoots, the diameter of the clustered colony increases

The Arrow-head (Sagittaria sagittifolia) also develops peculiar tubers. In the
autumn, offshoots whose scale-leaves terminate in a sharp point not unlike those of
The

the Couch-grass spring from the knotty stems hidden in the mud.

envelops the swollen end of the offshoot has a

stiff

which

leaf

point and plays the part of an

it makes a path for the offshoot which
The swollen end of the offshoot, which is about
bears a small bud with greenish, closely-folded leaves, and

earth-borer or rather of a mud-borer, since

may

elongate as

much

as 25 cm.

the size of a hazel-nut,
this,

together with

its

tuberous support, remains alive during the winter, while the

plant to which the offshoots

owed

now

materials stored in the tuber, and

In the following spring

their origin perishes.

each of the small buds grows up into a

new

plant at the expense of the reserve-

instead of the old dead plant

we have a

small

group of young independent plants rising from the mud.

The

colonies of offshoots arranged in lines

and

clusters,

which are developed from

underground rhizomes and shoots, elongate horizontally, and form buds

laterally

same proportion as they fork and divide in
front they die off behind, so that the individual sprouts become separated.
To this
category belong several species of Dentaria, Anemone, Couch-grass {Agropyrum),
Mint {Mentha), Yarrow {Achillea), Willow-herb {Epilobium), Butterbur {Petasites),
and the Woodruff {Asperula odorata).
The length of the underground shoois
and at their growing

point,

and

in the

which form the buds in these plants
table

we

is

very varied, as will be clearly seen from the

insert here.
Centimetres.

.

Mdisia oßcinalis

SUene

.

f5-10
.

alpestris

Mentha

viridis

.

Equisetum arvense.

.

15-20

.

Betonica grandiflora

20-25

:)

Mercurialis perennis

Mentha crispa

.

.

:) 25-30

.

Afjropyrum. repens

Aster saliijnut

.

yfiyopodiujn Podayraria

.

Convolvulus arvensis

.

Saponaria

.

.

.

Carex arenaria
Juneus areticus

.

.

.

.

.

15-20
)

officinalis

PotentiUa bifurca

.

.

.

.

.

.

Glaux 'maritima
Arnica Vhamissonis
-Daphne Philippi

.

Senecio fluviat His

.

35-45

.

.

'-45-55

55-60

Tussilago Farfara

Tanacetum Balsamita
Dentaria glandulosa

Urtica dioica

.

:\

Senecio Fucksii

VlO-15

l>oreuli^

Carex pilosa

.

Mentha piperita
Ruhia tinctorum

.

Oxalis comiculata.

Centimetres.

Hierochloa

.

Asperula odorata

OriijanuTn vuhjare

Achillea Millefolium

Asperula taurinxi

Centimetres.

Epimedium alpinum

Anemone ranunciUoides
Monarda ßsttUosa

)

1-60-75
.

Petasites niveus

Mentha alpigena
Nardosmia fragrans

75-85

.

I 30-35
J

35-45

.

Solidago canadensis

.

Epilohium angustifoliio
Petasites officinalis

|-85-100

100-150

These numbers do not represent the lengths of single intcrnodes, but those
the whole annual

underground shoots which

For example, the year's underground shoot

may

of the Umbellifer

graria has 8 internodes, of which the proximal one
shortest.

is

ot

many internodes.
^gopodium Poda-

consist of

the longest and the distal the
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The

rapidity of the extension and the dimension of the colonies which are pro-

duced from rhizomes and runners depends upon the length of the annual shoot, and

upon whether or not the
it

favourable to the spreading of the offshoots, just as

soil is

does in the linear or clustered colonies arising from underground roots and tubers.

many

In wood-clearings and on the banks of rivers
surprisingly short time,

as,

of these plants develop in a

for example, Calamagrostis Epigeios,

Epilobium angusti-

folium, the North American Golden Rod and Rudbeckias (Solidago Canadensis

and Rudbeckia laciniata), and these
destroying
fact

also

have the property of suppressing and

other vegetation in places where they have taken possession.

who

turned to practical account by farmers

is

linear

all

and clustered offshoots

This

use certain Grasses which form

But

to bind together loose soil, especially river sand.

there are also plants in this category which are veritable plagues to the farmer, the

establishment and propagation of which he opposes by every means in his power.

Examples of these dreaded
fields

plants, which,

when they

and garden-beds, hinder the development

establish themselves in the

Gout-weed {^gopodium Podagraria), the Stinging Nettle (Urtica

Wherever these have

the Fuller's Thistle (Cirsium arvense).
gi-ound

and penetrated the

soil

by the

of other plants, are furnished

with their ofishoots there

is

settled

and

dioica),

on cultivated

nothing for

it

but to dig

up the whole ground and to carefully remove all the shoots. Unfortunately even
this laborious task is not always rewarded with the desired result, for in spite of the
utmost care
of a

it

may happen

new colony

that small fragments remain, and these form the nucleus

of weeds.

clearing of the ground

appearance

when

is

new group

In a short time a

which has been cleared with so much

care,

necessary.

appears above the

and a fresh digging and

more

still

soil

careful

These clustered colonies have a characteristic

foliage-leaves spring

from their underground stem-structures, the

large blades being borne on almost equally long erect stalks, as

the case, for

is

example, in the Butterbur (Petasites officinalis) and numerous tropical Aroids.

Wide

tracts are then to be seen covered exclusively

with their large luxuriant foliage-

The formation

of offshoots

and the

production of clustered colonies also occurs to a remarkable extent in the

common

leaves, all other vegetation being suppressed.

Once

Reed (Phragmites communis).

settled

on suitable

soil

it

will

cover the

widest areas in uninterrupted and unhindered march, suppressing and destroying
all

other plants.

On

the lower

Danube

there are

many lowlands

so thickly set with

Reeds that in several hours' journey only a few small inconspicuous plants
be seen beside the Reed haulms.

some

respects, as

is

also interesting

from the

will

fact that its

may

serve,

the type of a group of plants which, by reason of

their

offshoots can arise just as well

in

This Reed

under water as under the ground, and

it

amphibious nature, play an important part in the transformation of submerged into
dry land.

On

the other hand, the variety of the protonemal threads, runners, shoots, and

creeping stems which spread above-ground from the offshoots of these colonies

almost inexhaustible.

And

this is readily intelligible.

connected with their formation are

much more

is

The processes which are

varied in plant-members which

grow

(99
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in the light anil in open air than in those
soil, or,

perhaps

we

in light, moisture,
vital

which develop under the water or the

should rather say, that above the ground the greater fluctuations
and temperature bring about corresponding modifications in tlie

Moreover, the substratum presents eveiy imaginable gradation

processes.

from shifting quicksand to heavy

clay,

bark of old tree-trunks in another,

all

the formation of ofl'shoots.

One

from steep rock-faces in one place to the
means the same eflect on

these having by no

of the most noteworthy processes occurring above

the ground leading to the formation of clustered offshoots

Moss-protonemas.

By protonema

is

meant a web

times as a loose, open network, sometimes as a thick

humus, bark, and decayed wood, the individual

Fig. 445.

of

new

felt,

cells

that exhibited by

is

of threads

which spreads some-

over rock, clay, sand, earth,

becoming the starting-points

—A section throagh soil permeated by the protonemal threads of the Moss Pottia intermedia

-Mo.ss

stems.

This protonema

may

be compared to a

runners which has spread over the ground in a wood-clearing.

web

(Magnified.)

of Strawberry

Just as small plants

spring up from the thread-like runners in this case, so Moss-plants are produced

from the protonemal threads, and by the dying away of the
In

many Mosses

as, for

latter

become

isolated.

the end comes with the formation of this clustered arrangement,

example, in the tiny Mosses classed together as Pottiaceae, of which one

species, Pottia

intermedia,

is

shown

in

fig.

445.

This plant has the following

During the period when most other plants are engaged in
active nutrition and reproduction it remains with its rhizoids and part of the
remarkable history.

protonemal threads imbedded in the ground.

Numerous

scattered spores also

remain resting in the ground until at length the time for
arrives.

Strangely enough, however, this

leafy trees have discarded their foliage

branches.

which at
fig.

445).

Then on the surface
first

is

aerial

development

not until late in the autumn,

and autumnal mists

of the bare, cold,

damp

drift

when

the

through their bare

earth appear green threads

look like algal filaments, and on these small buds are formed (see

In the course of a few weeks Moss-plants grow up from these buds
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which become independent by the gradual withering and decomposition of the
They form spherical spore-capsules, and with the

connecting pieces of thread.

scattering of the spores they wither

and

die.

These plants are only a few

milli-

metres high, but they are clustered together in such thousands that they form a
velvety carpet over the

soil,

their emerald-green colour being the

more striking as

the last remains of the neighbouring vegetation have assumed the dull hues of decay.

The Luminous Moss

(Schistostega

osmundacea) growing in the holes and clefts
vol. i.), the protonema of which is depicted

mountains (already described in

slate

Plate

of
in

also forms loose colonies of separate Moss-plants from the green threads

I.,

which creep over the clayey
have ripened their

and does not occur

These plants die

the hollows.

soil in

Of course the development is in this
late
autumn as in Pottia intermedia.
the

fruits.

in

A peculiar formation

of offshoots

may

off after

be noticed in epiphytes which climb over

the bark of old trees and possess only short ribbon-like roots adhering to the
bark, but none which

grow down

the substratum like a carpet,

damp

Their stems and leaves invest

into the ground.

as, for

they

case not so rapid

example, in several tropical Aroids of the genus

The growing stem forks, and later on by the dying
older portions behind the fork the two branches are separated and isolated.
its further growth may go a different way, one climbing up this and the

Pothos, and in Marcgravia.

away

of

Each

in

other up that branch of the tree-trunk which serves as support; and, since this
process

is

repeated, several independent plants of

Marcgravia and Pothos may be

found on the crown of the tree, all of which are to be regarded as natural offshoots.
The same thing occurs in numerous Ferns, which grow on the bark of trees and in
the humus-filled clefts of rocks, and in all those plants whose creeping aerial stems
at one end while they die off to a corresponding extent behind, as

grow and branch
in

many

creeping species of clover, for example.

of these plants

is

As

the annual increase in the stem

but small, the separated individuals

move very slowly from one

another, and several years elapse before the offshoots have formed a group which

extends over an area of a square half-metre.

The

result

is

obtained comparatively

by runners and
flagellaris

(fig.

shoots.

much quicker when

the offshoots are formed

In one section of these plants, of which the Saxifraga

446), a plant widely spread

through the Arctic region and in the

high mountain districts of the Himalayas, Altai, and Caucasus,

bud

type, only a single

takes root where

it

is

be taken as a

developed at the end of a slender thread-like shoot.

touches the ground, and grows up into a rosette.

nourishment of the rosette by

Not

This

until the

the rootlets which have been sent into the ground

assured does the long thread, terminated by the bud, die
the mother-plant being thus severed, whilst the rosette
plant.

may

off",

is

the connection with

now forms an independent

Since the shoots are usually numerous and radiate outwards the mother-

plant in course of time becomes surrounded with an actual garland of rosette-shaped
offshoots, and in a few years a fairly large area is covered with hundreds of larger

and smaller

rosettes,

which, however, no longer show the circular arrangement, because

the shoots of neighbouring rosettes often cross, and consequently the circles intersect.

OFFSHOOTS ON RUNNERS.

Everyone knows the long runners

oi"

the

Strawbeny plant (Fragana

Here buds arise at the intermediate nodes as well
develop into

new

plants after

tlie

tliree

i.e.

an otfshoot, develops, so that the

surrounded by fifteen daughter-plants.

be noted that the length of the intemodes in each runner

1^1''

in

44*j.

— J^onuutii

uf a Llu3tered colony

is

unequal.

It should

For example.

by means of aerial runners in Sux'/itiijajUijcUaf

one which had extended over the ground in the shade of the wood, the

node was

37,

and these

runners during the summer; each takes

root at 5 nodes, and from each node a bud,
is

as at the tip of the runner,

vesca).

thread-like connecting portions have perished.

Suppose a Strawberry stock sends out
following year the mother-stock

801

first inter-

the second 34, the third 31, the fourth 30, and the fifth and last

22 cm.; thus the ofishoots were the closer together the greater their distance from
the mother-plant.

each of the original
glade,

Next summer
fifteen,

where two years previously

occupying a space of 50
space of about 3600

The

lesser

hederacea), and
Vol. IL

sq.

fifteen

new

offshoots

were again formed from

arranged in exactly the same way, and in

sq. cm.,

tlie forest-

had been only a single Straw) >erry plant
there would now be 200 plants distributed over a
thei-c

cm.

Spearwort

(Ranunculus

the creeping Cinquefoil

reptans),

the Ground

(Potentilla

Ivy (Glechoma

reptans) display

quite

101

as
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The accompanying
and shoots of some well-known species in which
the formation and rapid distribution of offshoots is particularly noticeable on

considerable an increase and distribution as Strawberries.
table gives the length of runners

suitable substrata.

DISPERSAL BY WATER.
plasmic bodies (swarmspores) escape

at

of

possess no

few hours

cilia

192

'• ^' ^>

*),

and

in

condition.

tliis

which enable them

swim about

to

When

in the water.

They only

they have settled on some spot

suiTound themselves with a

cilia,

new

(c/. fig.

there with a delicate capsule,

do not remain long

of cellulose, but they

for a comparatively short time.

they lose their
point of a

192" and

they leave the capsule and assume a bean-shaped form, being

after,

now provided with
swim about

(see figs.

swarmspores group themselves into a

They surround themselves

cilia.

which apparently consists

A

liand, the

opening of the tube as they escape

ball in front of the

first

liappens next differs

which they immediately swim away

on the other

in Achlya,

192');

round

by mean.s

ciha,

What

192, p. 17).

In the genus Saprolegnia the individual swarmspores

according to the species.

have two

(c/. fig.
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plant; therefore they

cell-wall, and become the startingmust certainly be regarded as oftshoots. The

Chytridiaceae have a similar oflshoot formation.

These too are devoid of chlorophyll,

but they are true parasites, not sapi-ophytes like the Saprolegniacese.
green water-plants for their hosts, penetrating into their

cells,

killing

They

prefer

and destroj'ing

the protoplasm, and then develop thick tubes which project beyond the host-plant,
and in which the protoplasm becomes divided up into numerous spherical portions.
The tubes open at their apex sometimes by the raising of an actual lid (see fig. 192^),

sometimes by the dissolution of a limited portion of the
results

cell-wall, so that a hole

On

from which the isolated protoplasts are expelled.

these offshoots

is

spherical or egg-shaped in form,

This cilium serves as a

swimming organ which

a hopping and springing movement.

and possesses a
in

many

its

single long ciliuiu.

species actually causes

In order to avoid repetition,

the description of the swarmspore-formation given at vol.

i.

escape each of

we may

p. 29, in

refer to

the case of the

Vaucherias and Sphaerellas.

On

we have

the whole, as

already stated, the formation of offshoots which swim

about independently in the water and seek out

new

restricted to a very small section of water-plants.

detachment from their place of
out exercising

any

is

Ofishoots which, after their

by water currents withsome distant spot, are of

origin, are carried passively

and are stranded at

directive influence,

much more frequent

spots suitable for settlement

Of these water-plants we might mention

occurrence.

in the

place the filamentous green Algie which cover with .slimy mas.ses the surface

first

of slowly

moving water or stones

at the bottom of rapid streams.

In

many

of

membranes between the
that the cells become free and are

these plants several times during the year do the dividing

individual cells break
carried

new

away by

tliread

division.

cells,

various situations on the plant; these

grow up

into

new

plants.

cells

may

again give rise to a

cannot easily conceive a more simple method

this.

Tlie oftshoot-formation in the Floridese

Whether the whole plant

four protoplasmic

earned away by the current.
there

Each of these

We

and distribution than

hai'dly less simple.

networks of

into mucilage so

the flowing water.

by repeated

of propagation
is

down

balls,
ai'e

is

composed of rows or of open

the so-called tetraspores, are formed in

liberated into the surrounding water

and

Tiiey adhere to some firm spot under water and

In most instances the protoplasm of the

cell in
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which the offshoot formation occurs is divided into four, more rarely two or eight
clumps are formed by the splitting and dividing of the protoplasm, and most rarely
of all

is

the whole undivided protoplasm of a

The small group

whose cylindrical

each originate

Fig.

known as the

transformed into a single

ofTslioot.

Hydrodictyacere display a peculiar

In the elegant Water-net {Hydrodictyon utriculatum,

offshoot-formation.
p. 640),

of water-plants

cell

new

form a closed net with hexagonal meshes, the

cells

plants as Water-nets in miniature.

447.— Frogbit {Bydrocharit Marsusrarue).

The winter buds

In process of

The protoplasm

detachment from the ends

cf.

cells

in one of

of the

submerged

stolons.

the cells which

which quiver

is

preparing for offshoot-formation divides into

in a

remarkable

way

many thousand

parts

and pass between one another, and are said to

undergo the so-called swarming motion.

This lasts about half an hour, then the

swarming portions, whose rod-like form can be recognized in spite of their minuteness, come to rest, arrange themselves into nets with hexagonal meshes (see
The outer layer
figs. 370^' *'^' p. 640), and now each cell contains a tiny Water-net.
The
of the cell-wall in which this grouping has taken place is partially dissolved.
and
swims
freely
protoplasm,
slips
out
first
in
pellicle
of
little net, at
still inclosed
a
in the

water as an

from one of whose
process

may

offshoot.
cells it

be repeated.

In 3-4 weeks

it

has attained the size of the Water-net,

emerged, and in each of

A

similar process

is

its

own

cylindrical cells the

same

observed in the small water-plant

DISPERSAL BY WATER.
called

Pediastrum, which

species

is

The

shown

in figs.

distribution of

weeds, Alismacepe,

the

summer on

flattened

closely related to the Water-net,

is

370 ^•^•*'

bud or sprout-like
(e.g.

and of wiiich one

640.

p.

Potamogetons,

Most of the Duckweeds

805

offshoots is seen especially in the

UtriculariacesB,

Lemna

Droseracese,

and

polyrrhiza and L. arrhiza), which

Duck-

Primulacese.
float

during

autumn form organs on their
stems which become detached from the summer plants, sink to the bottom
the surface of

'

V

'

still

-raiue).

water, towards the

1

Wilitrr Iuris

li-iiii;

which have developtd from such buds.

of the lake,

*

tu

stirfarr In

Each

and stay there during the winter.

shaped, and in the hollow the next year's shoot

tin,-

sjirill^

uUii lluutui^ lilants

Older fioatiog plants.

is

of these organs is pocket-

already laid

down

—of course, as

a minute structure whose semicircular free end scarcely projects above the closelya4Joining edges of the pocket.

These detached winter buds sink because their

cells,

even those of the epidermis, develop large starch grains which are crowded together,

and

literally

fill

up the lumens

of the

cells.

There are no air-spaces like those which

cause the summer-plants to float on the surface of the water; the stomata as yet are
closed,
specific
is

and the whole body, hermetically sealed from the outer world, now has a
gravity which causes it to sink down to the bottom of the water, where it

protected against the frost.

winter.

At

There

the beginning of the

it

remains in a resting condition during the

warmer season the bud wakes from

its

winter
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used up in the building of the young stem, and the
growing buds of these species of Lemna again rise to the surface of the water,
because the cells which had served as storehouses for the starch become empty, and
because air-spaces are formed in the new tissues.
sleep, the starch-grains are

The same change

of position during the year

is

also observed in the offshoots of

the Frogbit {Hydrocharis Morsus-rance), which

is

common

the whole of Europe and a great part of Asia.

Although

provided with roots,

which

itself

Throughout the summer

it lives.

by them
it

Its propagation in the

layers of water.

waters tlirough

still

abundantly

to the slimy bottom of the jxjol in

remains floating on the surface, spreading

the Water-lilies on the top, while

its foliage like

offshoots.

never fixes

it

in

this plant is

roots

its

summer

hang below

upper

in the

very rapid by the formation of

is

These arise in the axils of foliage-leaves from the very

short, erect, floating

stem, and are rather long, resembling thick threads, which keep close to the surface
of the water, and

and

grow

this quickly opens,

it origin,

sending up green foliage to float on the water, and a bunch

and

is itself

able to develop

that in a few weeks the surface of the water

is

new

shoots.

is,

now

rise

new

by

As soon

is

seldom successful,

as the blossoming

shoots ending in buds appear.

They

it

comes about

is

i.e.

The
The flowering

horizontal strands.

above the surface from the stronger plants.

however, of short duration, and

are rarely produced.

Thus

covered with innumerable floating

plants of Frogbit, every 10-20 being connected together
pi-etty flowers

fruits

with

fertile seeds

over and autumn approaches,

are shorter than those of the spring,

they sink lower on account of the greater weight of the buds they carry.
too,

in a bud,

In a very short time the plant thus formed resembles the parent

of roots below.

which gave

Each shoot terminates

in a horizontal direction.

have a rather

different form.

They

are firm,

and wrapped

The

and

buds,

in closely-fitting

and they almost attain the size of a small date-seed. As soon as the
provided with the requisite amount of starch and other reserve food-substances,

scale-leaves,

bud

is

it

becomes detached from

it

rests

on the

mud

its

filamentous support, and sinks

at the bottom of the pond.

them, die off completely and decay.

gave

rise to

field

above, for the surface of the water

renders

all vital

is

The plants
It is

down

(see fig. 447)

floating above,

high time indeed to quit the

soon covered with a sheet of

activity impossible for months.

till

which

When

ice,

which

spring again arrives, and

up from the mud below.
The buds of the Frogbit which have passed the winter there become spongy, the
cell-cavities fill with air, and the whole structure rises to the surface (see fig. 448 ^).
Arrived there the scale-leaves rapidly separate, green leaves expand their blades on
the sunlit surface, roots hang down into the water, and before long, shoots are again
the ice vanishes from the pools and ponds,

developed as already described

(fig.

448

2).

new

life rises

Obviously deviations of position and

sometimes considerable changes of place are brought about by the sinking and rising
of the buds in the water.

regard to

its

position,

It is observed, too, that the Frogbit is

very variable in

and that sometimes a place whose surface was one year

covered with numberless plants will in the year following present no trace of them,

while

new

colonies will have developed at a di.stance.
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(Aldrovandia vesiculosa, see

(JJtricularia), Aldrovandias

and the Water Violet (Hottonia palustris), which desert the cold

151),

upper strata of water as winter sets

in,

and sink down

to the relatively

depths below, develop special wandering biads for this purpose;

warm

these are

enveloped in scale-leaves like those of the Frogbit; they are in reality merely

not

much

abbreviated shoots whose leaves are so crowded and folded so closely together, that
the whole shoot looks like a rounded green

These

ball.

balls at first

nected to the piece of the floating stem which gave them origin.

towards the end of autumn, and the

is lost

of the

when

pond and necessarily get distributed

buds sink down to the bottom

Next summer,

in various directions.

the balls leave their winter quarters and are again carried to the upper strata

of water, they
(vol.

little

remain con-

This attachment

i.

pp. 76

expand into foliage-bearing

been already stated

It has

plants.

and 658) that the Water Soldier (Stratiotes

aloides),

which

related to the Frogbit, undergoes similar changes during the year,

here only draw attention to the fact that

it

sinks

down

closely-

is

and we need

to its winter quarters

at the bottom of the pond as an open rosette, and not in the form of buds, and rises

again the ensuing spring

when

the weather

The Pond weeds Potamogeton

is

more favourable.

crispus, obtusifolius, pusillus,

and trichoides

behave differently from the marsh and water plants hitherto described.
as

autumn approaches, buds

decaying stems

(fig.

136, vol

but in the following

they

fell,

and do not

much-branched leafy

Here,

are developed which become detached from the old
i.

p.

551),

and sink down to the bottom of the pond;
sticking in the mud at the spot where

summer they remain
rise

They send out roots and develop
rapidly grow up to the surface of the watei'.

again to the surface.

stalks,

and these

These Pondweeds, firmly rooted to the bottom of the pond, multiply not only

by these free-swimming offshoots, but also by stolons which creep far and wide
through the mud; but of course the plants are distributed to much greater distances
by the sprouts or buds which are developed in the autumn on the upper intemodes,
and which then become detached and float in the water, than would be possible by
the creeping stolons alone.

A

very remarkable distribution of offshoots

Cymodocea Antarctica, which
the Tropics.
leaves,

is

very

to be observed

is

common on

in the

This plant has an erect stem, thickly covered with dull-green foliage-

arranged in two rows.

The lower

leaves fall off prematurely, and the bare

scarred stem then cames only a bunch of ribbon-shaped leaves at

Towards the

clcse of the winter the

become peculiarly modified.
lowest node

marine

the coast of Australia, south of

is

its

end of the stem above these leaves

Its intei-nodes

is

summit.
seen to

become much contracted, and at the

developed a scale-leaf with four lobes, which surrounds the leaves

developed from the upper nodes, like a cup.
of these leaves, while the leaves themselves die

four-lobed, cup-shaped scale-leaf also decays,

instead of the cup, there are

now only

Buds arise in the axils of one or two
and decay. The parenchyma of the

and only

comb-like

its stiff'

scales.

veins remain, so that

After this alteration

has taken place, the tissue of the stem below the pectinate scales breaks across.
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and the whole shoot-apex, separated from the lower part of the stem, which has
long been in a leafless condition,

How

is

and for how long the shoot

far

away by

carried

the currents of the water.

carried about depends

is

dition of the sea-shore.

Sooner or later

trailing comb-like scales

assuming the

its

upon the

career of wanderer

role of anchors.

is

As soon

local con-

arrested

by the

as the anchor

is

some 2-4 roots develop from the lower intemodes of the shoot; these pass
between the teeth of the comb-like anchor, and grow down into the muddy subfast,

stratum, thus fixing the offshoot.

During

All this happens at the end of winter.

the following summer, the shoot, which

is

about 8 cm. long, and

is

anchored and

rooted in the mud, again grows up into a stem about a metre high, and next winter
its

top again falls off just in the same way.

It has already

been mentioned

(p.

457)

that this strange sea-plant very rarely blossoms or fructifies

—a circumstance which

confirms the supposition that the boundless colonies of

it

Tasmania owe

The

their origin to the offshoots distributed

distribution of otfshots

by sea-water

is

a

by the

much

round the coasts of
sea currents.

simpler affair in the Sea-

wracks, Ulvas, and Floridese than in these other water-plants.

When

the sea

is

by violent storms and the spring-tide is higher than usual
the retreating waves leave any quantity of fragments of these plants behind
them.
These have been torn by the raging water from the firmly -fastened
ribbons, nets, and threads below, and are then carried away by the billows. The
water drives them into clefts of the rocky coast or imbeds them in the sand and
mud of the shore, and, wonderful to relate, not a few of them flourish again, crranted
of course that they are not speedily removed by subsequent tides and that the
stirred to its depths

circumstances are otherwise favourable.

Much

the same kind of thing happens on the banks of rivers and streams.

portion of the plant -fragments brought

calm

inlets

undergoes decomposition.

sending out roots and vigorous shoots.

A

by

floods

A

and stranded on the mud of

larger portion remains fresh and living,

In the bed of the Danube, in addition to the

abundant creeping shoots of the Reeds (Phragmites) and various Sedges, Bulrushes (Scirpus, Typha), broken twigs of Salix fragilis, bits of roots of the Sea

Buckthorn {Hippophae rhamnoicles), fragments of the rhizomes of (Enanthe PkelAcorus Calamus, leafy twigs and stolons of various species of
Pondweed, Water-Milfoil, and Water Ranunculus (Potaniogeton, Myriophylluvi,

landriuTTi and

Ranunculus

aquatilis) are all distributed in this way.

settle in places

and the

fact

Sometimes these growths

where formerly no specimen of the kind had been seen

may

for miles,

be easily confirmed that the distribution of their ofishoots

actually brought about

by flowing water

is

in a very short time to gi-eat distances

and in great abundance.
The distribution of offshoots in little brooks which flow down between Reeds
and Rushes with a moderate fall, and scarcely ever overflow their banks takes
A rapid flow occurs only in the middle of the channel, but
place more quietly.
near the bank, and especially in the small inlets, the water is almost as still and
calm as in a closed-in lake

Here

in these quiet spots are also to be found floating
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by

plants brought

fluitans and R. natans,
Pist'ia.

ground but sway

birds; their roots are either not fixed to the

may be altogether
Lemna and Wolffia, and

absent; examples are, Riccia

about in the water, or they

in tropical regions Azolla

and

While they continually branch at one

All these multiply very rapidly.

and sprouts, they die away on the other, the result
These fragments
into
several pieces, i.e. into offshoots.
separation
being of course a
end, forming spreading lobes

spread themselves like a green mosaic over the surface of the water.

numbers a certain number

shoots increase in

of

them

As

the

off-

beyond the calm

will extend

by the bank into the flowing water in mid-stream. Here they are hurried
away by the current, and it often happens that they travel some distance before
they are again stranded in some calm spot near the bank to form again the startinginlet

point of a fresh aggregate of offshoots.

Rain-water also plays an important part in the distribution of

offshoots.

of the widely spread Liverwort, Alarchantia polymorpha, so frequently

on damp

earth, are especially noticeable in

represented in
this

196, p. 23.

fig.

Liverwort cups

arise, at

brood-bodies (gemmae,

and undergo only

cf.

figs.

On

this respect.

Those

met with

Their development

is

the surface of the dark-green leaf-like thallus of

the base of which papillae give origin to plate-like

196- and 196^).

slight enlargement.

Other

The heads

forming a gelatinous mass, and as this swells up

it

of

papillae

behave

differently,

up
gemmae higher

these latter then swell

raises the green

and higher out of the bottom of the cup (fig. 196^). At last they get close to the
edge and are washed out of it by the rain. The offshoots of other Liverworts are
also chiefly distributed by rain-water, as for instance the gemmae which arise
Lunularia, and in the flask-shaped cavities of

in the crescent-shaped pockets of

Blasia pusilla.

The

which

pairs of cells

arise

on the upper surface of Aneura

Tnultifida, the single cells which become detached from the edge of the fronds of so

many

Liverworts, the multicellular offshoots which are given off by

planata so common on the bark of

trees, the

round

of the leaf -like thallus of Metzgeria pubescens,

cell-plates

growing on the edge
and disc-shaped
numerous Mosses

finally the ball-

cells which develop on
on various species of the genera Leucobryum, Grimmia, Zygodon, Ortho-

the surface of the leaves of

groups of
(e.g.

and

Radula com-

irichum, Barhula, Calymperes).

In

many

of these cases the small oflshoots are

detached as well as distributed by the action of rain-water, but in others the loosening occurs before the rain begins, and in Blasia and Aneura, as well as in

Marchantia, the offshoots are

first

separated by mucilaginous membranes, and are

thus raised up from their attachment.

Not

until afterwards are they

washed out

and distributed by the falling rain. These small offshoots can of course also be
Even breathing
carried away from their place of origin by strong gusts of wind.
of
Marchantia,
gemmte
but
strongly on them is sufläcient to detach the uppermost
The distribution
in dry air and in dry soil they rapidly shrivel up and pei-ish.
by currents of air is therefore not attended by success, but the offshoots of the
Liverworts and Mosses washed out by showers of rain immediately begin to grow,
and quickly attain to further development. This mode of distribution plays an
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important part in the covering of tree-trunks with Mosses and Liverworts.
email patch of Radula, Metzgeria or similar plant liaving once taken hold,

when

a downpour of rain beats upon the trunk quantities of tiny ball- and disc-like
offshoots float

away

to be caught again

by projecting

indeed the rapid covering of

old

Liverworts and Mosses

most part

It

is

for the

irregularities of the surface;

trunks with green carpets and mantles of
effected

by rain-water.

comparatively seldom that bud- and sprout-shaped offshoots are

is

buted by rain.

But there

is

one very interesting example of

this, viz.

spread Lesser Celandine {Ranunculus Ficaria), a single plant of which
fig.

343 ^,

460.

p.

distri-

the widely-

shown

is

In the axils of the foliage-leaves of this plant are developed

in

off-

shoots which have the form of small tubers, and which are not unlike the youngest
stages of small potato-tubers

(fig.

When

343^).

the leaves and stalk of the Lesser

Celandine begin to turn yellow and wither in the early summer, the tubers break

away from

the stem and

since they are hidden

fall to

There they usually escape observation,

the ground.

by the yellowing

foliage;

but should there come a heavy

storm of rain the withered leaves are pressed down on to the

and the scattered tubers become

rain-drops,

falling rain-drops hastens the

When

the rain

is

detachment of the tubers

so heavy that the water flows

the loose tubers are washed

off"

in abundance.

away

A

when

of the tubers,

rivulets,

is

sufficient to float

in a

away

irrigation channels

them

in one's hands.

In this

the idea that the tubers had fallen from heaven with the rain, and the
rain of potatoes.

The small tubers which
{cf. fig.

form of small

in the

of the

In such places the quantity of tubers which have floated

often so large that one can hardly gather

is

way arose
myth of a

force of the

the mother-plant.

fi-om

and heap them up on the borders of

the rain disperses.

together

by the

sudden downpour of rain

region abundantly overgrown with Lesser Celandine

numbers

soil

Sometimes the impact

visible.

343

^,

p. 460),

arise in the axils of the leaves of

Gagea bulbifera

a plant growing on the steppes of Southern Russia, are

distri-

This brings us to the

buted by rain-water just like those of the Lesser Celandine.

question of the much-discussed manna-rain in steppes and deserts, which in reality
is

nothing but the distribution of the offshoots of a Lichen,

viz.

the Manna-lichen.

This Lichen, which was termed Lichen esculentus by the older Botanists, but in
recent times has been referred to the genera Urceolaria, Lecanora, Chlorangium,

and

Splicer othallia,

and which apparently

esculenta, L. desertorum,

and

consists of three species, viz.

L. Jussufii, is spread over

Lecanora

an enormous region

in

south-west Asia, and extends as far as the south-east of Europe and the north of
Africa.

This Lichen

is

Crimea and Caucasus,

met with
in

in the

neighbourhood of Constantinople,

Kurdistan, Arabia, and the Anatolian high land from Bulgar

(where

it

is

finally in the

in the

Persia (whence the illustration at page 695), also in

Dagh

in the

very often met with at a height of 2700 metres above the

Sahara and the deserts of Algeria.

It first

Taurus

sea),

and

forms thick wrinkled and

warted crusts on the stones, preferably on small fragments of limestone lying about;
the outer colour of the crust is a grayish yellow, while on bi-eaking it appears as

—
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As they

white as a crushed grain of corn.

get older

tlie

cnists

become

When

they

separate either partially or wholly from their substratum.

somewhat

loosened the edges of the detached portion become

rent,

first

The

rolled back.

and

become
roll-

ing then continues, and ultimately the loosened piece forms an elliptical or spherical

Small stones are some-

warted body with a very much contracted central cavity.
times imprisoned in this

way

weight of the loose Lichen

is

within the cavity of the sphere, in which case the
con-espondingly increased, but as a rule the hole

is

Ten loose pieces of
filled with air, and when dried the pieces weigh veiy little.
Manna-lichen, each as large as a hazel-nut, weighed 336 grams, and the weight of
a single piece therefore was on an average only "34 grams.

It is

easy to see that

the wind, and that a storm will sometimes

the loose portions will be rolled about by
sweep them up from the ground and carry them hither and thither through the air.
This method of distribution appears to be the prevailing one in regions where the

supply of water

is

from time to time.

not abundant in the rainy season, and where violent storms rage

That

this

is

so

is

confirmed by the circumstance that the Manna-

up behind the low bushes and undergrowth,
i.e. just where the force of the storm has been to some extent broken, and where the
Where a period of heavy
shifting sand has been heaped up into little hillocks.
rains succeeds the long dry summer, however, and where such a quantity of water
falls on the parched land that it cannot all be absorbed, some of the rain collects
These carry away with them everything which is movable
into small rivulets.
lichen after the storms lies chiefly piled

and capable of

floating.

The turbid

down over

rivulets flow

the inclined soil to the

lowest parts of the country and there unite into larger streams, or
outlet the water remains for

and deposits there the
is

more

some time

mud and

in the hollows as small pools

vegetable debris

especially the case on the steppe soil

between the

if it

it

has carried with

and puddles,

The

it.

latter

overstrewn with small stones where

slight elevations there is a labyrinth of shallow channels

depressions resembling ploughed land.

can find no

and winding

In such regions the Manna-lichen

is chieflj^

washed into the depressions by the rain-water, and in some years in such quantity

man

that they form heaps a span high, and a single

can in a day collect 4-6

kilograms (about 12,000-20,000 pieces, varying in size from a pea to a liazcl-nut).
This

is

especially the case in the steppe region

and

in the

high lands of South-west

where the Manna-lichen is used as a substitute for com in years of famine
being ground in the same way and baked into a species of bread. That the rainwater is the agent which transports the Lichen in these regions is beyond doubt,
Asia,

because the pieces heaped up in the hollows
outer surfaces as

would certainly be the case

ai-e

if

not in the least rubbed on their

they had been rolled and dragged

even for only a short distance over stony ground.
all

the great so-called rains of manna, of which

It is also

remarkable that

news has come from the East

to Europe, especially those of the years 1824, 1828, 1841, 1846, 1863,

occurred at the beginning of the year between January and March,
of the heaviest rains.

When we remember

actually thought that the

manna had

fallen

i.e.

and 1864,
at the time

that the inhabitants of the distiict

from heaven, and

([uite

overlooked the
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grew and developed (although only in isolated
patches and principally as crusts on stones) in the immediate neighbourhood of the
spots where they collected it, we need not be surprised at the conclusion of our own
fact that this vegetable structure

peasants

who thought

from heaven.

the tubers of the Lesser Celandine had fallen with the rain

mentioned that the manna sent to the

It should be

Israelites

on

Holy Land is identical with the Lichen described
here and figured on page 695, and the older view that the manna of the desert
was the sap of a Tamarisk {Tamarix gallica Tnannifera) exuded under the influence
of a parasite is without any foundation.

their journey out of Egj^pt to the

Spores take the

by wind.

first

Many Ascomycetes

free ends of special hyphse.
is

among

place

the reproductive bodies which are disti-ibuted

develop some of their spores

These

rise

up

bj' abstriction

from the

into the air from the substratum,

permeated or covered by the mycelium.

In

tliis

way

which

the separated but loosely-

adhering spores can be carried away by the slightest atmospheric movement.
the Moulds
ofi"

known

In

and Penicillium, whole series of spores are cut
from the end of each hypha (see figs. IQS*'*'^'*, p. 18), and as they are crowded
as Aspergillus

closely together a single breeze carries

oflF

innumerable quantities of spores.

By

breathing only lightly on the small forest-like colonies of supports the spores are

whirled as dust into the
long time suspended in

air,

and as they are extremely

but even in perfectly

it,

still

light they not only
air are carried

remain a

sometimes up,

sometimes down, by the currents due to slight difierences of temperature, again
being carried horizontally or whirled along until at last they

new Mould

settle,

and become the

The spores abstricted from the ends of
the so-called sterigmata in the Hymenomycetes (see figs. 389 and 390
may also be
detached and carried away by wind, but apparently' most of the spores in these
Fungi separate spontaneously in calm air and fall to the ground, covering it with a
starting-point of a

formation.

'')

away from

delicate layer of dust, to be afterwards carried

this resting-place

by

breezes.

and those in the secidia of Uredinese (see p. 686) are
at first covered with delicate membranes and sometimes inclosed in special receptacles.
As soon as they are mature they form a powdery mass, which bui'sts through the

The spores

of Ustilagineae

covering membrane, and the

wind.

If they

now exposed

have developed

spores are blown

in deep receptacles

shaking

is

away

as dust

by the

necessary before they

The spores then fall from the mouth of the receptacle into the
In many Myxomycetes and Gasteromycetes (see fig. 367 ^, p. 618,

can be blown away.
currents of

and

fig.

391

air.
^,

p.

690) delicate twisted threads called the capillitium are developed

simultaneously with the spores.
is

inclosed in a

membrane

and the receptacle

is

(see

The web

fig.

449

^).

of threads with the spores

When

this

thrown open only the spores

membrane

in the

between them

bursts at maturity

immediate neighbourhood

blown away by the wind, the deeper ones being held back by
The lower layers of the capillitium are then raised by the action

of the opening can be

the capillitium.
of dry winds,

up

and thus quantities of new spores are continually carried from below

to the opening.

In this

way

it

happens that the spores of these plants are only
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distributed in small detachments, and only at a suitable time,
is

A

blowing.

similar contrivance

chantiaceae, Anthocerotacea},

hygroscopic

cells

and Jungermanniaceae.

with spiral bands

spores.

because

it

was thought that

These have been called

p. 696).

lies

also help to burst

ejection of the

in the fact that they serve to hold

the spores together after the opening of the receptacle,

They

a dry wind

filamentous, very

Peculiar

movements caused the

their

Their significance, however, rather

degrees to the wind.

when

thickening on the cell-wall, are found witli

ot"

the spores in the receptacles of these plants (see
elaters,

i.e.

exhibited by the Muscineae in the Mar-

is

and only expose them by

open the receptacles, but that hardly

concerns us just now.

Only three

the most striking of the

of

by

varied contrivances for spore distribution

wind

in

Mosses (which are destitute of elaters)

which are

First, those

will be here described.

observed in the Andreseacese (see

figs.

450

^

and

Here the capsule opens by four longitudinal clefts which, however, do not extend

450

-).

quite to the free end,

which the wall

is

and the four

thus divided

pieces into

may

be com-

pared to the staves of a barrel joined together
In

at the top.

damp weather they become

approximated, so that the clefts are closed

450

').

(fig.

In dry weather the valves become

arched, the clefts widen, and the spores

may

Fig. 449.

The membrane

blown out from the interior of the capsule by
The distribution of
the dry wind (fig. 450').
the spores

is

effected quite difierently in the

Polytrichums, one species of which

is

—Trichia clavata.

be
of the

sporangium has burst, and

the capiilitium has bulged out raising up the
spores embedded between its threads and exposing them to the wind; x20. 2 Threads of the
capiilitium with the spores lying between them;
x250.

illustrated

450 3' ^^•«•'''^ After the roof (operculum) which formerly surmounted the capsule has fallen ofi" a delicate whitish membrane comes into view, which is held fast by
the points of numerous sharp teeth, and is stretched like the skin of a drum over
If rain and dew moisten the Moss the
the mouth of the capsule with its annulus.
in figs.

teeth are seen to be

much bent

completely closing the receptacle

when a dry wind

is

membrane lying upon the annulus, and
450 and 450 )• But in dry air, especially
turn rather outwards, raising the membrane

inwards, the
(fig.

blowing, the teeth

^

above the annulus, and thus small holes are
the spores can escape

(figs.

figs.

is

borne on an

450" and 450^"),

left

between the teeth through which

The same dry wind which causes the
now shakes the spores out of the capsule,
Grimmia ovata, one of the Bryaceae (see

450 * and 450 *).

alteration in the position of the teeth

wliich

'

elastic seta.

may

be taken as the type of a third contrivance for ex-

posing the matured spores to the wind in dry weather, retaining them in the
receptacle when it is damp and protecting them there from the injurious effects of
moisture.

The

circular

mouth

of the pipe-bowl-shaped receptacle

is

furnished with
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teeth, each of

which terminates

in a free point.

The

tissue of these teeth is hygro-

and their direction and position alter to a surprising extent according to the
degree of humidity of the air.
In damp weatlier the teeth are so close together

scopic,

that they completely shut the capsule

outwards

(fig.

(fig.

450"), but in diy weather they bend

450 ^% and the spores are shaken out of the capsule and scattered by

the wind.

We

shall

have to describe presently how the sporangia of most Ferns dehisce

Fig. 450.
1

— Dispersal of spores by wind.

Spore.capsule of an Andre(ea in damp weather. 2 xhe same in dry weather. ^ Spore-capsule of a Polytrichum in damp
weather, * In dry weather. * The spore.capsule of a Polytrichum, the edge of the mouth beset with teeth atid covered
with a membrane, in damp weather. * In dry weather. ' A part of the peristome more highly magnified, in damp weather.
n Racemose sporangia of a
'o lu dry weather,
" .Spore-capsule of a Qrimmia in damp weather,
8 lu dry weather.
Jiotrychium in damp weather. 12 in dry weather. 13 A single sporangium of this Butrychium enlarged, side and front
n In dry weather, s, *, n and ^3 nat. size; the others enlarged.
view, in damp weather,

In such Ferns the sporangia are developed on

suddenly so as to scatter the spores.

the under side of the frond, and this position protects them excellently against any
injury which might befall them from rain or dew.
sjjorangia are exposed to both rain

scattered

by the bursting

(Botrychium)
figs

450

verse

^^

slit,

may

and 450

of

be mentioned.
'^.

The

the

and dew, and whose spores are not suddenly
Among others, the Moonwort
sporangia.

Its

elliptical

But there are some Ferns whose

branched spike of sporangia

is

represented in

sporangia of the Moonwort open by a trans-

but the two valves thus formed only separate in dry weather

(figs.

450

'^
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and 450 '*) when the spores may be shaken out and blown away. As soon as the
sporangia are moistened the two valves immediately shut together (figs. 450 " and
450 '^) and obviously the spores can no longer be shaken out. A similar opening
and shutting

of sporangia according to dryness or moisture

the Lj'copodiaceae (see

A

similar

405*,

fig.

phenomenon may

may

also be observed in

p. 716).

also be observed in the sporangia of the Horse-tails

Here not only the sporangia but the spores themselves present
a very diüerent appearance according as they are dry or damp. Tlie wall of these
spores consists of several layers, of which the outermost splits up spirally to form
(see

fig.

403 ^

p.

712).

two arms which remain joined to the spore at one spot. In dry weather the two
spiral bands, which are arranged in the form of a cross, unroll (see fig. 451 *) and
constitute four appendages which afford enough purchase to the wind to enable the
comparatively large and heavy spores to be carried away. If the spores fall on to

Fjg.

451— Spores
1

some spot

of tliu Horse-tail

lu dry

Equisetum Telmateja.

sin moist coudition

;

of earth which, on account

of

its

;

x 25.

dryness,

germination the wings remain widely outspread.

is

not suitable for their

The next gust

of

wind

raises

however, the resting-place

them up again and carries them to another place. If,
moist, and if the conditions are favourable to the growth
bands roU up spirally (see
to a projecting object,

and

fig.
if

451

^).

suitable

damp

way

of the

the spores

resting-place.

Further
it were arm in arm.
The soredia of Lichens must
in

by means

of air.

they look like a floury dust deposited in places on the Lichen
cells,

p.

linked together
713.

mentioned as asexual reproductive bodies

enormous quantities by currents

masses are built up of green

of

of the repeated

ai-e

reference to this will be found at
also be

up

Another explanation as to the function

expansions and contractions of these hygroscopic arms the spores

which are distributed

fastened

and the spores are not easily again blown

size,

of these structures has also been offered, namely, that

as

Uquisetum, the

may become

this should not be the case at least the rolling

the bands produces a diminution in

away from a

In this

is

To

tliallus.

the naked eye

These dusty

either solitary or in groups, wliich are

wrapped
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round by colourless hyphal threads. They arise in the interior of the Lichen body,
and are ultimately pushed out on the surface by the rupture of the pustules in
which they arise. The wind raises and carries them awaj-, and if thej' happen to
into the cleft of a rock or into the crevices on the bark of a tree thej^
immediately grow up into a new Lichen body which agrees in every particular
with the parent plant and is itself able to again produce soredia.
The genera
fall

Stereocaulon, Evernia, and Pertusaria are especially noted for their abundant

formation of soredia.

The

shrub-like, branched Stereocaulon coralloides

often so

is

thickly covered with soredia that the whole Lichen looks as

if it had been strewn
with coarse meal, and Evernia furfuracea, growing on the bark of old trees, owes its

name

to the fact that

It has already

it

seems to have been overstrewn with meal.

been stated that the multicellular offshoots (gemmae or thallidia)

and Liverworts may be distributed by wind as well as by rain-water. We
might mention as examples, AulacoTnnion androgynum, Calypogeia Trichomanes,
Scapania nemorosa, Jungerrriannia bicuspidata, and Blasia pusilla, whose offshoots
of Mosses

are borne on special erect supports (see
scaler,

tigs.

'*

196

which grows in Central America, and whose

of the leaflets

196

(figs.

^^-

^- ").

mentioned.

It develops

The

certain erect shoots.

embedded

in a

^''-

'^'

p. 23),

thallidia are

The Moss Tetraphis pellucida

grows commonly on rotten tree-trunks
also be

^^-

in Pine forests in

cup of closely crowded

(figs.

196

*• s.

6),

which

mountainous regions, might

multicellular disc-shaped

discs are supported

or Syrrhopodon

formed on the apex

gemmae

at the top of

on delicate filamentous stalks and are

leaflets (figs.

196

^' ^'

''•

After the supporting

^).

threads have withered and the small multicellular discs have become detached, a

by the wind is sufiicient to make the gemmae fall out and to scatter
them. The same breeze which shook the stem now whirls the tiny green discs far
over the forest ground and transports them to other places of attachment where
slight shaking

they continue their development.

In some Mosses whose

CaTnpylopus

(see

detachment of these

little

leaves are very brittle

when

dry, for example, in

196^^), the leaves themselves serve as offshoots.

fig.

leaflets is

brought about

is

to

How

some extent an enigma;

the

apjiar-

ently they separate and are thrown off spontaneously, not unlike the foliage-leaves

which

fall

from the branches of

under consideration

trees in

here, however.

autumn.

This

much

mountain ravines, and on inaccessible ledges
turbance of passing animals

is

When

loose leaflets are torn

cells,

immaterial to the question
the remotest

in precipitous places whei-e the dis-

which adhere loosely

after a few dry days a storm rages through the ravines, these

away, and do not again come to

The

rest until

they are far distant

offshoots of Mosses

composed of

and the last-mentioned detached leaves which function as offshoots,

do not grow up immediately into new Moss-plants, but

first

of all develop protonema-

from these that the young Moss-plants originate.
also happens that whole Moss-plants with elongated axis, numerous

like cell-filaments,
It

is

certain, that in

partially split leaflets

from the spot from which they were taken.
groups of

is

quite impossible, the turf-forming crowded stems of

Campylopus always caiTy detached and
to the support.

This

and

it is

leaves,.
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and abundant rhizoids are distributed by wind.

This
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observed in Mosses of very

is

Leucodon sciuroides, Tkuidiium abietinum, Hypmcm rugosiim,
Myurella julacea, Conomitnum Julianum, Ancectangium Sendtnerianum). Tlie
development of this form of offsiioot is shown in figs. 156® and 156^", p. 23, in
different genera (e.g.

Leucodon

which

sciuroides,

is

by the leaves with the axis
Moss-shoots.

common on

In the angles made

the bark of old trees.

of old shoots, buds first arise

which grow into miniature

These tiny shoots then become loosened at their base, and

towards the top of the leaves supporting them.

When

rainy weather.

it is

dry their

pu.sh

up

This happens more especially in

leaflets lie close to

the axis, but

when

saturated

with moisture they stand out and bend backwards, and thus raise themselves out of

Many of

the deep niche in which they have hitherto been concealed.
shoots
little

ai'e

these loosened

without doubt carried away by rain-water, and so transported some

distance, but

most of them are whirled

oflf

by the wind, and

carried far

away

over mountain and valley.

Bud-shaped

oflshoots,

and whose distribution
instance

is

which become detached from the
effected

aerial portions of plants,

by wind, are comparativelj'

furnished by the Club-moss Lycopodiuvi Selago

This plant, which
of the

is

New

Old and

found in mountainous

is

districts in the

Worlds, forms buds in the axils of

especially near the top of the shoot, which might, at

small winged

this

fig.

remarkable

343

-,

p. 460).

Northern Hemisphere
stiffs,

dark-green leaves,

first sight,

These buds are so provided with

fruits.

good purchase to the wind, and by

its

A

rare.

(see

little

be mistaken for

leaves as to offer a

means they are transported

(cf. fig.

343^).

The North American Lycopodiv/m lucidulum, L. reflexum, L. Haleakala, L. serratum, L. erubescens, behave in just the same way as Lycopodium Selago, and
it is

not improbable that

many

Most detached bud-like

and bracts on larger
see

p.

plants,

other allied species exhibit this kind of offshoot.

which develop in the

offshoots,
e.g.

axils of foliage-leaves

on the bulbiferous Coral- wort (Dentaria bulbifera;

by wind. They are spherical
those of tlie Chib-moss, and they are too cumbrous
And yet the wind plays an important
the wind.

461), can hardly be said to be distributed

or ovate, and not flattened like
for transport on the wings of

The

part in the distribution in such cases.

and the nature

of their

after the blast,

many

attachment

of the bulbils

is

very

bulbils are borne
fragile.

on fairly

stiff shoots,

Thus, as the shoot rebounds

become detached, and are jerked away

to

a

considerable distance.

There are three types of offshoots which are jerked from the plant in the aboveFirst, those which have the form of closed buds or small bulbs,

mentioned manner.

and which consist of a very much abbreviated stem or bulb-axis, and a few muchThese are found in the
thickened scale-leaves filled with reserve materials.
bulbiferous Coral-wort, which grows commonly in Central European Beech forests,

and has been selected as typical; on the bulbiferous Saxifrage (Saxifraga bxdbifera),
widely distributed in meadows in Eastern Europe; on several Lilies (e.g. Lilium
bulbiferum, tigrinum, and lancifolium); and on the Persian Gagea (Gagea Persica),
in the axils of the
VOL.

11.

upper foliage-leaves;

on Foucroya gigantea, growing on the
102
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Antilles,

ami above the disc-shaped bracts on the top of the stalk on a

number

of species of

Allium

(e.g.

Allium Moly,

vineale, oleraceum,

A second

growing in the

arenarium,, Scorodoprasum, sativum).

on the upper part of the stem,

is

type,

considei'able

carinatum,

axils of bracts

shown by Polygonum bulbiferum and viviparum,,

natives of the far north, and of the Alpine regions of Europe and the Himalayas (see
figs.

452

a" ^' ^'
1- 2'

^>^' *).

These are not bulb-like structures, but small

with a minute terminal bud projecting like a
is

abundantly

The

filled

type

third

is

little

tubei-s or

corms

horn, and the tissue of the tuber

with starch and other reserve materials

(see

fig.s.

452^ and 452'").

observed in species of the genus Globba, belonging to the

more especially in the East Indian Globba bulbifera and in Globba
which grows in Borneo. These rare plants develop offshoots in the axils
of bracts on the uppermost part of the rigid stem.
They consist of a small bud,
Scitamineae,
coccinea,

from whose minute axis a

thick, fleshy root filled

with reserve materials grows

down, so that in reality the chief part of the offshoot consists of a root-structure.

When

the closed bulb-like offshoots, tubers, or buds with thickened roots have

been thrown from the wind-swayed stem they remain unaltered in the spot wliere
they have found a resting-place through the whole winter, or the whole dry period

At length, when the most suitable time of j^ear arrives, little
absorbent roots make their appearance (see fig. 452 *) at the expense of the storedup reserve materials, and these fix the offshoots in the soil and convey fluid
nourishmeut to them. The axis of the oflshoot elongates and grows into a stem,
putting out leaves and forming a new independent plant.
The entire sprouts, which are detached from aerial stems and become offshoots,
can obviously not be transported very far by wind. They are much too heavy, and
offer no suitable hold to the wind, which can only influence them by shaking the
stem on which they are supported, or by rolling them along after they have fallen
of summer.

to the ground.

In the former case the sprout-like offshoots are jerked

off,

and the

action of the wind is therefore only indirect. Some plants bear side by side on the
same stem tubers with undeveloped buds, and also some whose buds have begun to
grow into sprouts, and have developed green foliage-leaves. These foi-m a connecting-link between the groups just described and those we are now about to consider.
One of them is the already mentioned viviparous Polygonum {Polygonum viviparum,
fig.

452), in

which

it

often happens that all possible stages of development occur

close together on a single spike.

In Grasses especially it is often the case that the offshoots when ready to be
detached have the form of developed, leafy sprouts. In the Grasses of the Arctic
flora belonging to the genera Poa, Festuca, and Aira, the formation of leafy sprouts

which become offshoots is so usual that
more common than those bearing flowers
also there grows a gi'ass (Poa alpina, cf.

in places the plants bearing off"shoots are

On

in their panicles.
fig.

342

^,

p. 455), in

our high mountains

which the panicles as

often bear offshoots as flowers.

On

Meadow-grass {Poa bulbosa),

which the same thing happens

that in the

many thousand

in

the plains of

Hungary

plants which cover the ground

flourishes

all

a species of

to such

an extent

the panicles develop

—
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offshoots exclusively.
"

viviparous

"

Grasses.

The detacliment takes

in

different

ways

in

these

Usually the sprouts loosen from the erect panicles of the

Fig. 452.
'

place

819

Potygohum viviparum.

Entire plant; one epilce beara flowen only, the other carries tubers on the lower half and flowers above. * A whole plant
whose spike bears tubers only. On some of the tu'.urs small foliage-leaves have already developed. *-8 Fallen tubers in
successive stages of development iiat. Bi2e. * A fallen tuber maguifled. lo The same in longitudinal section.
;

swaying haulm, and are scattered by the wind, but sometimes the separation does not
occur until the stem is bent down to the ground with the weight of the crowded
offshoots in the panicle.

In this case the offshoots strike root where the panicle
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soil, aud the result is that closely-crowded groups of new plants grow
up round it. The same thing may be observed in Chloropliytum comosum, a native
of the Cape often cultivated as a basket plant by gardeners under the name of

touches the

Conhjline vivi'para.

In this plant leafy shoots are very regularly developed in the

region instead of flowers, and as these increase in size and become heavier, the

floral

long, comparatively slender

and very supple stem which bears them sinks down
If the ground below is

so that the sprouts are suspended on a green thread.

suitable the pendent shoots

do not come into contact with any suitable

If they

there.

time swaying in the
turn in whose

which have meanwhile developed roots may

growing and themselves forming

air,

soil

settle

they remain a long

long, thin stalks in their

region fresh, leafy sprouts with roots arise, and years after

floral

by a slender green stalk may
At length one or other of the

three or four generations of shoots connected together

down

be seen hanging

for the length of a metre.

swaying and wind-tossed sprouts strikes firm ground and takes
itself

from the old

until

it

plant, or it falls like the fruit

root, separating

from a tree and roUs down below

finds a place of settlement possibly at a considerable distance

from the old

plant.

Among

the Rushes also there are

In one species which
supinus,

is

many

species

which develop pendent

very widely spread over Northern Europe,

viz.

sprouts.

Juncus

much more usual to find sprout-like ofishoots in the floi'al I'egion than
In many of the Saxifrages of the far North, viz. in Saxifraga stellaris,

it is

flowers.

S. nivalis,

and

S.

cernua, very reduced shoots with small rosettes of foliage-leaves

are formed on the terminal branches of the floral axis, or bulb-like buds arise in the
axils of the bracts

on the upper part of the stalk which, like those of the viviparous

Polygonum, send out green
figs.

342

^' ^' ^' *' ^'

" " p. 455).

short, leafy sprouts

foliage-leaves before they fall or

Sedum

become loosened

(see

villosum, which grows on moors, develops

with thread-like axis in the axils of the stem-leaves.

As soon

as the stem begins to wither these sprouts loosen and are carried to a short distance

by gusts of wind. They send out delicate I'oots as soon as they find a resting-place
and new plants are established.
A very peculiar mode of detachment and distribution of sprout-like offshoots
The Serapervivum,
is found in many species of House -leek {Semperviviirn).
soboliferuvi illustrated here

may

The

be taken as an example.

thick, fleshy leaves

of this plant are arranged, as in all House-leeks, like rosettes on abbreviated axes,

and the new rosettes are always laid down as minute buds in the axils of the
From these buds proceed thread-like runners, furnished with small
rosette-leaves.
adherent

scales,

The crowded

ending in a reduced shoot.

leaves of this reduced

shoot enlarge, forming a small rosette, the leaves being folded so closely together
that the whole structure has a spherical form.

nourished

bj^

means

of the filamentous runner

For some time the round rosette
from the old

the runner withers and dries up and the rosette breaks
quite separated from the parent plant (see
to roll along the small detached balls;

fig.

453).

A

jjlant,

away from

is

but afterwards
it.

gentle breeze

It is

now

is sufiicient

and as the House-leeks in question choose
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narrow ledges

as their habitat

separated rosettes should
till

fall

in

rocky

over

liY

WIXD.
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some o£ the

places, it is inevitable that

tlie steep wall,

and should not come

they have travelled a considerable distance from the mother-plant.

to rest

Roots are

soon developed from the base of the detached rosettes, by which they become fixed
Usually a parent plant produces 2-3 rosettes, but frequently as
to the substratum.

many

as six,

and the neighbourhood
and with

of House-leek figui-ed,

Fig.

of the terraces overgi-own with

otiier allied

species

the species

{Sempervivum arenarium,

as.— Sempervivum sobuliferum. On tlie lower step of the rock lie Ave ball-shaped offshoots which have become detai'hed
from the upper rocky platform and have rolled down. The butterfly and snail are introduced into tlie picture to show
the true proportions of the offsiioots.

S. Neilreichii, S.

rosettes,

hirtum) often looks as

which have

rolled

if

it

had been sown with the

ball-like

down

Seduvn dasyphylluvi (see

fig.

454'), which grows in rocky crevices and in the

niches of old stone walls, develops offshoots partly in the floral and partly in the
foliage region.

In the

floral

floral-leaves into foliage.

region the offshoots originate by the metamorphosis of

Instead of flowers there are small rosettes

(fig.

454^) of

thick, ovate, green scales, like those which take the place of flowers in Saxifraga

nivalis and S.

cemua

(cf. p. 4.5.5).

These rosettes in the autumn break away from

the flower-stalks, and behave just like those of Sempervivum.
the offshoots arise in three ways.

formed a bud which

is

In the foliage region

In the axils of the uppermost leaves there

hardly perceptible to the naked eye.

It is

embedded

is

in the
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shallow depression on the upper side of the thick

about

'5

mm.

and possesses 2-3

leaf,

leallets

In the axils of the lower foliage-leaves short

in diameter (fig. 454^).

sprouts are formed, whose axes are furnished with fairly large crowded rosette-

shaped leaves

(fig.

In the axils of the lowest arise rudimentary sprouts,

454^).

with an elongated thread-like axis bearing 8-14 thickly-crowded
(fig.

454*).

As

leaves and the buds or sprouts in their axils loosen from

The
and

end

leaflets at its

soon as the stem carrying the flowers begins to wither, the foliage-

and

it

fall to

the ground.

succulent, very turgid, almost hemispherical leaves are comparatively heavy,
if

the spot where they

they do not

first fall is slojjing

but

lie still,

roll

down

by some

until they are caught

pro-

jecting ledge, or a mossy cushion,
or arrive on level ground.

Since

they carry with them the buds and
sprouts formed in their axils, they
to a certain extent function as a

means

of transport.

oflshoots

come

As soon

as the

to rest, they develop

rootlets at their base at the expense

of the reserve materials of the de-

tached succulent

Rootlets are

leaf.

often formed even while the leaves
are

adhering to the decaying

still

stem.

the

It

worthy

is

of note that

aqueous tissue of

leaves

also

plays

the

a part

fallen

in

establishment of these offshoots.
Fig. 454.

1

—The formation of offshoots in Sedum dasyphyllum.

Entire plant

;

nat

size.

-, s,

and

<,

ß

Off-

shoots from the floral region.

rest

exceptionally

is

dry,

may

sprout-like

of

it

viz.

grows,

the

from perishing.

ofishoots is

very remarkable in the Kleinias,

natives of the Cape, which belong to the Compositse.

Some

species of this genus,

Kleinia rteriifolia and K. articulata, remind one very much

ance of certain Cacti.

is

for a long time provide the water necessary for the mainten-

ance of the oflshoot, and so protect

The formation

as

usually the case in places where

Sedum dasypkyllum
supporting leaf

If

the sp)ot where they have come to

Offshoots which have developed

at different levels on the stem in the axils of the leaves,

the

The

fleshy,

with one another by thin strands, and the whole plant looks as
constricted at intervals

by

in their appear-

much-thickened cylindrical branches are connected

ligatures.

if

it

The strands joining the heavy

had been
cylindrical

branches break at the slightest pressure, and the upper shoots especially

may

be

broken off'even by a violent gust of wind. The result of the fracture at the constricted
places,

however,

is

that the branches

fall

slope, the fallen cylindrical shoots roll

stone or some other obstacle.

When

to the ground.

down

If the plant

they come to rest

grows on a

by a projecting
they develop numerous roots

until they are stopped
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wliere they toucli

from the opposite

tlie

ground,

side, as

jiiul

shown

at the

same time send up new

in fig. 455.

It should be

lateral

branches

mentioned that in K.

articulata the roots often begin to develop before the branches have broken and

always appearing on the side of

fallen

off,

soil.

This also

is

shown

all

shoot which

is

turned towards the

in the tiirure.

Fig. 455.

In

tlie

— The

foriiiatlou uf ulTshüüta in

Kieinia articulata.

these instances the offshoots are detached by the force of

Another method by means of which the same end

is

the wind.

attained depends on the

hygroscopic properties of the tissues concerned, and on the alternate swelling and
contraction from this cause.

Several Fungi of the group Peronosporese,

among

others

the unwelcome Potato-disease Fungus, Phytophthora infe-vtans, multiply by spores

formed on delicate hyphal threads, whicli are protruded from the stomata of the
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These liyphal tliroads Infureate, and the end of each branch swells up

host plant.

The supporting hyphal branch then grows out again below each
and extends upwards, and pushes the spore on one side. The
result of this oft-repeated process is a structure which resembles a small muchbranched tree, with egg-shaped fruits hanging from the boughs.
The hyphal
into a spore.

spore, elongates,

branches, on which the spores are set like fruits, are cjdindrical,

damp

air,

but in dry

especially

air,

and spirally twisted so as

and the

when they

stiff,

to resemble cotton-cells.

They

in

are extremely hygroscopic,

change in the humidity of the surrounding

slightest

and turgid

are ripening, they become ribbon-like

air is

enough

to

Even mere breathing on them produces
a rapid and marked alteration occurs in the

increase or diminish their spiral torsion.

an

and

alteration in the twisting,

if

hygroscopic condition of the environment, the branches with their hanging spores
are whirled hither and thither, and the spores, which are only attached but slightly,
are scattered in

This cannot of course be seen except under unusually

all directions.

favourable circumstances, on account of the minuteness of the spores.

The shedding

with the naked eye in the Mould

of the spores can be observed

Pilobolus cristallinus, one of the Mucorinese, shown in

mycelium of

Mould

this

consists of a colourless,

the excrement of horses and other mammals.

and from each
less,

is

456

and 456

^

-.

The

much-branched tube, and grows on

Enlargements arise on the mycelium,

produced a sporangial mechanism composed of two parts, a colour-

barrel-shaped, stalk-cell and a dark head.

jelly,

figs.

The

which swells up in water, together with numerous

as a sporangium.

Its wall is covered

completely lost and

it

becomes

stalk,

however, remains soft and

with

its

colourless stalk a

and

is

with calcium oxalate, so that

to be regarded
its

elasticity is

The cell-wall of the barrel-like swollen
At the junction of the dark sporangium

brittle.
elastic.

circular

latter contains a colourless

spores,

layer of separation

is

formed.

When

the

turgidity of the sporophore increases in consequence of the absoi-ption of water

from the mycelium the tension at

last

round the circular

At the same moment, however, the

line mentioned.

becomes so great that

it

causes a rupture
elastic wall

and the fluid contents
transmitted to the dark sporangium

of the part of the sporophore immediately below contracts,

The push

are pushed out with great force.

above the

split,

and both the

sporangium are thrown

entire

fluid contents of the club-shaped

off (see fig.

considerable that the dark mass
process, which, as

18-20 hours.

we have

is

said,

The development

is

may

456

^).

The

support and the

force of the explosion is so

raised about a metre in height.

The whole

be seen with the naked eye, usually occupies

of the mechani.sm begins at mid-day; during the

night the spores are formed in the vesicle, and the next morning the explosion
occurs as soon as daylight appears.

A

no

shoots,

less interesting spectacle is afforded

i.e.

conidia, in species of the genera

on the dead bodies of

by the scattering

Empusa and

caterpillars, flies, aphides,

of the unicellular

Entoniophthora.

and other

insects, the

These

off"-

live

commonest

and best known being Empusa muscce, which lives on the common house-fly. When
a conidium of this Empusa falls on the body of the fly it puts out a tube which pene-
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tnitos into the body-cavity,
cells

throughout the body.

Fungus and almost

of the

it

it

infected

divides
fly,

up repeatedly, forming numerous

sickening under the injurious influence

at the point of death, seeks for

It frequently chooses for its last resting-place

to die.

case

and there

The

is
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some quiet spot

in wliich

a window pane, in which

possible to thoroughly investigate the further development of the Fungus.

After the death of the fly the round
body-cavity,

grow out

into long tubes

cells of

the

Empusa,

hitherto hidden in the

which pierce the skin of the

A

appear as short club-shaped structures on the surface.

fly's

corpse and

single egg-shaped

conidium

Fig. 456.— Distribution of spures by expuliive mechanisms.
I

Püöbolut erUtallinvs before the sporangium breaks away. 3 xhe same at the moment when the sporangium is thrown
' Sporangium of Sephrodium Filix-mas closed.
* and ^ The same in the act of splitting and scattering the spores.
off.
8 Longi* Sph<erobolu8 steliatus at the moment when the balls filled with spores are thrown off.
^ Peziza aurantia.
tudinal section through this Peziza, The spores are escaping from two of the asct All the figures magnified

is

then cut

the same
place

is

thrown

off"

way

from each club-like end of the tube, and

this is

sporangium of Pilobolus

383^,

as the

formed for the
off"

splitting,

(cf.

fig.

thrown
p.

672).

simultaneously with the conidium by the sudden contraction of the club-

adhesive mass

(fig.

383 *).

The

is

thus always surrounded by a gelatinous

distance of the projection

may

The dead

fly

is

as 2-3 cm.,

proof of great

then appears to be surrounded by a veritable halo of detached

conidia which are firmly attached to the substratum

by the

much

be as

which, considering the extraordinary minuteness of the conidia,

for

in exactly

Here, too, a

and here again the mucilaginous contents are

shaped end of the tube, and the conidium

power.

off"

(fig.

383*).

This

is

to be accounted

fact that, as already stated, a part of the sticky mucilaginous contents of

the club-shaped end of the tube are thrown out with the conidia.

This serves as

an adhesive material, and causes the conidia to adhere particularly firmly to glass

window

panes.

If a living fly

which happens to be near

is

struck by the projected

THE DISTRIBUTION OF SPECIES BY OFFSHOOTS.

826

conidia, they stick to

it

freeing itself in spite of

so firmly that
all its

fly,

and the development

The same thing happens

just described.

Common

the caterpillar of the

383 ' ^' ' *• ^

cannot succeed in getting rid of them or

Each adhering conidium then again sends

attempts.

a tube into the body-cavity of the

in figs.

it

in

is

repeated in the

Entomophthora radicans, which

Wliite butterfly (Pieris Brassicce).

It is

way

lives

on

represented

Tufts of delicate thread-like hyphse come out of the body

p. 672).

These gradually
(fig. 383^).
and at a cursory glance one might
think it had woven its covering and changed into a chrysalis (fig. 383 -). The tubes,
looking like fine threads, unlike those of Empusa, are here much-branched, and
of the caterpillar for the purpose of forming conidia

form a thick web round the dying

caterpillar,

whose ultimate somewhat swollen ends the long,
sticky conidia are abstricted and scattered (figs. 383 * and 383 *).
The scattering of the spores from the asci of Ascomycetes takes place in a
characteristic manner.
They are developed in groups of 2, 4, 8, 16, or 32 in the
actual tufts of hyphse arise from

tubular

asci,

and numerous thread-like hyphal ends, the

between the
plasm and

asci (see fig.

cell-sap,

As the

latter.

456 ®).

so-called paraphyses, occur

In addition to the spores the asci contain proto-

and are considerably distended by the large amount of the

dilatation increases the asci burst,

and

their cell-wall,

which

is

at a

high tension, exercises a powerful pressure on the cell-contents, which are extruded

with great

The place where the rupture

force.

of the wall of the ascus occurs

is

determined beforehand, so that the extrusion of the cell-contents and spores always
takes place in the same way.
raised like a

in others

lid,

In

many

species the top part of the ascus-wall

is

a transverse splitting occurs, and in others again the

spores are ejected through a small circular hole.

A

slight shake or a

dry breeze

is

quite enough to cause the ejection, and in Spatularia flavida, for example (figured

on

Peziza aurantia (see

791), or in

p.

fig.

456"),

it

is

easy to observe

how

small

clouds of extruded spores rise from the surface of the fructification as soon as these

Fungi are brought from a damp place into a diy atmosphere, or when a dry wind
blows over them.

In some species of Ascobolus, minute black or waxen

Fungi living on the excrement of animals, the spores are not only
turgidity of the tissue surrounding the tubes

layer

is

is

ejected,

yeUow
but the

so great that the whole tubular

extruded with the spores.

Some Gasteromycetes have

special contrivances for scattering the spores.

In

figs. 391
and 391 ^, p. 690) the threads of the capiland the spores imbedded between them develop within a tough, leathery,
bladder-like envelope which separates into two layers when the spores are ripe.
The inner layer has the form of a bladder, and opens only at a spot at the apex.
The outer la3'er, on the other hand, splits into 4-12 radiating lobes. The position of

species of the genus Geaster (see

*

litium

the lobes alters remarkably according to the hygroscopic condition of the atmosphere.

damp weather they fold together over the vesicle, but in dry weather,
in sunshine and when a dry wind is blowing, they bend back so forcibly

In

especially

that some of the spores are shaken from the

Central America

tell

mouth

of the vesicle.

Travellers in

us of the gigantic Puff-balls which literally explode on being
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shaken, sendincj such quantities of reddish spores into the air that
breathe in
(tig.

on decaying stems,

two

as in Geaster, into

a

ball,

In Europe a minute

vicinit}'.

tlieir

456**), gi-ows

leaves,

distinct layers: one

but the outer one

when

it is

impossible to

Puff-ball, Sphcerobolus stellatus

The wall

i&rc.

of the fruit divides,

remains closed and assumes the form of

the spores are ripe divides

by

radiating clefts into

These bend back rapidly on drying, and as the central portion
round which the lobes are placed becomes strongly arched upwards, at the same

several lobes.

time the ball containing the spores

The dissemination

of spores in

is

shot out with considerable force.

some

of the Ferns

is

illustrated in figs. 456

^^^.

Sporangia are developed on the imder surface of the frond, where they are arranged

Those of the Nephrodium Filix-mas, which

in various ways.

type, consist of a stalk
rino; of

darker-coloured

brought about by the contx-action of the

classes, those in

here selected as a

and a flattened bi-convex vesicle. Kound the latter runs a
cells, whose side-walls are much thickened, while their

outer walls remain thin and delicate.

With regard

is

When

the sporangium

is

ripe its bursting

is

the ring.

cells of

by animals we may distinguish two
conveyed to the animals by special

to the distribution of offshoots

which the offshoots are

disseminatins: mechanisms, so that

tirst

two methods

of distribution are combined, and,

which animals alone effect the transport of the offshoots from
another.
We have already spoken repeatedly of the former class. Of

secondly, those in

one place to

by food-seeking animals is the first to be
The Pj^renomycetous Fungus known as the Ergot of Rye (Claviceps
pwrpurea) is a well-known instance. The thick web of hyphal thi-eads which
invests the ovaries of the Rye is penetrated by labyrinthine passages, whose walls
are formed by the ends of hyphal threads arranged in rows and tufts (see fig. 386
Spherical spores are abjointed from these somewhat club-shaped ends.
p. 680).
the latter the distribution of spores

considered.

-,

Simultaneously with this abjunction the outer layer of the cell-wall of both spores

and hyphse forms a sugary fluid by the absorption of water and subsequent breaking
down. This fills the winding passages, and the innumerable abjointed spores are imbedded in it. The sweet-tasting fluid gradually collects into drops on the exterior,
and even comes into view on the spikes of Rye between the glumes which surround
the infected ovaries. This is the "honeydew" by which the presence of the parasitic
Claviceps in the interior of the spike is recognized, and which is viewed with some
apprehension by the farmer.
these springs of sweet fluid

numberless spores.

and suck and

lick

wasps and

up

the juice,

to portions of their bodies,

may

A

eagerly seek out
is

crowded with

and when they

spikes of other Rye-plants the spores are easily rubbed

time

flies,

which

It is therefore inevitable that small quantities of spores should

and remain hanging

stick

Insects, especially

off",

fly to the

and in a very short

again grow up into a mycelium involving the ovaries there.

phenomenon may be observed in the Phalloidea;, belonging to the
Gasteromycetes, of which the best known species, the Stink-hom Fungus [Phallus
impudicus), may be taken as an example. The cap, borne on a white cylindrical
and spongy stalk, is bell-shaped and covered with a greenish-black viscous fluid in
similar
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which numerous spores are imbedded.

many

smell which allures

This fluid gives off a far-reaching carrion

The

insects, especially carrion-flies.

fact that the fluid

contains sugar which serves as nourishment for the insects also contributes to the

A

allurement.

fly

which alights on the cap of the Stink-hoin cannot leave
its whole body.
Some of them may, perhaps, fall

without spores adhering to
while

it is

alights

flying away, but the majority will not be brushed off until

and cleanses

itself

from the uncomfortable appendages

It is well

known

numerous

insect-larvae.

for

that the fleshy fructifications of

and

of various gnats

beetles.

decomposition of the Fungi set
this

way numerous

and disseminated.
and

Truffles, are

again

also p. 691).

(c/.

Hymenomycetes provide food

Frequently as soon as the receptacles appear above the

the flesh of the stalk and cap are riddled

soil

it

it

oS"

by passages

in

which

live the larvse

These leave their dweUings before the decay and
in,

and enter the chrysalis stage

in the ground.

In

away
Hymenomycetes

spores which have adhered to the animals are carried

The

spores of various Fungi, especially of the

without doubt distributed by animals which eat the fleshy spore-

bearing portions.

The spores pass unharmed through the alimentary canal and
Earthworms and swine in particular

then germinate in the deposited excrement.

seem to take part

in this distribution.

The dissemination

of detached bud- and shoot-like ofishoots

is

comparatively

by animals. Of the cases known the following are the most noteworthy.
First, where the offshoots are taken up as food by animals, but are
again got rid of in an undigested condition, and grow up into new plants in the
place where they have been deposited.
This has certainly been observed in Polygonum, viviparum, which grows commonly in the far North and on the high
mountains of Central Europe (see fig. 452). The bulbils of these plants are a dainty
morsel to ptarmigan, and are eagerly sought for by them. The ptarmigan seizes
the lower half of the spike of the Polygonum with its beak, and by a quick
movement of its neck passes the bill the whole length of the spike, and so puts
dozens of bulbils at a time into its crop. Numei'ous observations have shown that
the bulbils of Polygonum viviparum and cranberries are the commonest food
seldom

efiiected

found in the crops of ptarmigan shot on the Alps, and
bulbils in great quantity in the crops of

I also

always found these

Norwegian ptarmigan.

The portion which
and digested,

passes from the crop into the muscular gizzard

but

is

of course crushed

has often been noticed that part of the food so greedily swallowed by the

it

thrown up again, and

ptarmigan

is

when

have been taken in excess.

tliey

this is particularly the case

When

with the bulbils

thus extruded, they have the power

from being destroyed, they grow up very rapidly into
and as the places where the superfluous food is thrown out are always

of further development; far

new
at

plants,

some distance from the spot where the ptarmigan obtained the
is

really a

bulbils, this

mode

of distributing the Polygonum viviparum.
The second method of distributing detached offshoots by animals is
means of barbed bristles and hairs, such as are represented in fig.

process

effected

by

457, in the

Mamillarias (Mamillaria placostigma and gracilis) of the high mountains of Mexico.
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spherical, closely-crowded lateral shoots

plant loosen spontaneously and

fall

to the ground;

growing from the old

others again remain in situ

but adiiere very slightly, so that a passing contact or a gentle touch

Now

complete the separation from the old plant.
of each papilla of these Mammillarias,

bristles are

some of which end

is

enough to

formed at the top

in barbs, so that the

They adhere just like burs to the hairy paws or
which carry them away unconsciously.
Afterwards

spherical shoots resemble burs.

fur of

grazing

animals,

Fig. 457.

—Distribiu.
1

the animals

when

i

ii-.il

sj.n.ut In.-

ilammillaria pJacostigma.

3

n-.njs of animals.

Mammillaria gracilis.

resting seek to rid tliemselves of the inconvenient appendages,

brushing them off and leaving them behind on the ground.
root

and grow up into new

The third method

Here they may strike

plants.

of distribution of sprout-like offshoots

by animals

is

seen in

aquatic plants, wliich fasten either entirely or in fragments to passing water-birds.
Certivin species, wliicli

very rarely blossom or form

fruit,

but nevertheless occur in

innumerable widely distant spots and often appear unexpectedly in newly-formed
ponds, in artificial lakes, and in other waters, are for the most part distributed
water-birds.

Some

of these water-plants,

e.g.

by

the Frogbit and Bladderwort {Hydro-

diaris and Utricularia), develop peculiar slimy coverings round their buds, which
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cause them to stick to the feathers of birds wliich come in contact with them as

they swim by.
imlyrrhiza),

Others, such as

hang by

their

the small ])uckweeds

long,

somewhat

(Levma minor,

twisted, floating

gibha,

and many

roots,

filamentous Algae, Aldrovandia, the delicate Riccias (Riccia natans a.nd fluitana),

Duckweed (Lemna trisulca), &c., become attached in their entirety
and duck swimming in the ponds and lakes. These fly away with them,

the Ivy-leaved
to the coot

but as soon as they again enter other water the adhering plants
cleaned off by the birds, and in this

over great distances.

We

might

way

also

fall off

or are

they are distributed quite fresh and living

mention

in this connection the peculiar distri-

bution of Ulvas, Florideae, and Sea-wracks by means of crabs, which was described
at vol.

p. 77.

i.

We

many economic

plants are propa-

gated and distributed by offshoots to a very great extent by man.

Bananas whose

will only allude in passing to the fact that

fruits contain

no

and many other tuberous and

fertile seeds, Potatoes, Artichoke;?,

bulbous plants are continually multiplied by the help of

The

intentional

slips, tubers, bulbs, &c.

propagation by offshoots has of course no apparent

artificial

influence on the development of a natural

method

of distribution in such species.

Although planted and cultivated in large quantities they do not become naturalized;

and

if it

were not for the

artificial

would soon vanish again from such
ever, not the case

by man.

The

maintenance and propagation by offshoots
places, leaving

no

trace behind.

This

is,

thej^

how-

with the unintentional distribution of oflshoots of certain plants

keels and bottoms of ships journeying over wide seas become, like

the stakes and buoys of the harbour and the sea-walls and rocks of the shore, quite

overgrown with sea-weeds.

If these are

removed by chance or intentionally from

They may remain alive
may attach themselves to some
may be transmitted from one coast

their substratum they do not necessarily perish.

in the sea-

water, and under fa\'ourable conditions

other firm

spot of ground.

way

In this

over very wide distances.

man

plants

Another unintentional distribution

occurs on cultivated ground in vineyards,

fields,

of plant-offshoots

and gardens.

digging, and throwing up the soil the bulbous or tuberous offshoots

ground undergo a change of

way be

position.

The

course of a year that
It is curious

it

almost looks as

if

By

by

ploughing,

embedded

offshoots of certain plants

distributed so uniformly over a whole field

to another

may

by spade and ploughshare

in the
in this
in the

they had been purposely planted there.

on journeying through the vine-planted

districts of

Northern

Ital}^ to

two adjacent vineyards abimdantly covered with wild Tulips, while not
one is visible in the other. In Central Europe the same thing happens with the
Gageas (Gagea ai^ensis, G. stenopetala) growing in the fields, and with the tuberforming Earth-nut pea (Lathyrvs tuberosus). One field looks as if it had been sown
with Gageas and yet its neighbour is completely devoid of them. On the Günselhöhe in the Lower Austrian Erlafthal I once saw a rectangular ploughed field overgrown from one end to the other with plants of the Bulbiferous Lily {Liliuni bulsee one of

hiferum), while only isolated specimens of this plant could be seen in the adjoining
fields.

There

is

no doubt that here the bulbils thrown on to the ground

fr<jm the
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leaf-axils of a
field,

few plants had been distributed equally by ploughing over the whole

although this distribution had certainly not been intended by the ploughman,

would of course be a mistake to explain the uniform distribution of bulbous

It

plants over a large stretch of land exclusively

In

clods of soil full of bulb-like offshoots.

by the ploughing and overturning

many

of

instances the distribution of such

by the pulling action of the roots. This process is so
that
remai'kable
we must describe it somewhat in detail. The multiplication of
subterranean bulbs is known to take place by the formation of buds in the axils of the
ofishoots

is

scale-leaves,

also produced

and

When

bulbs.

few months, themselves grow up into small

these, in the course of a

mature, they

may form

the termination of a slender shoot which,

of course, never attains any considerable length, but which in
like, as

shown

in

Muscari racemosum,

(fig.

444 ^).

many

The small bulbs

cases

and there they develop long

root-fibres in abundance.

thread-

by

near the old

this thread-like shoot out of the region of the protecting scale-leaf

bulb,

is

are pushed

In other instances the

shoots remain extremely short, and the small bulbs are not pushed out, but the
protective scale-leaf, in whose axil they originated, decomposes,
their roots through the

decomposing tissue into the surrounding

and they send out
soil.

In both cases

they become detached at the end of the vegetative period in which they originated;

they are then no longer connected with the old bulb, but are quite independent.

Many

species

which

all

form only one bud in the axil of a bulb-scale, others a whole series
grow up into bulbs; in the latter case the old bulb in the autumn is
surrounded by a whole family of small young bulbs. There is a species of Garlic
called Allium, 'pater-familias whose old bulb gives rise to about a hundred young
ones in a year.

It is impossible for so

many

to develop properly

when

closely

crowded together round the plant from which they sprang; mutual pressure would
be unavoidable in their further growth, and
in its

tum form new

would become imperatively necessary
dense crowd.

Since

all

if

next year each of these bulbs should

and again become the centre of young bulbs,

offshoots,

to

make room, and

it

to thin and separate the

the bulbs are placed with their apices pointing upwards

they cannot be moved apart by the elongation of their stems; the mutual pressure
of neighbouring bulbs as they enlarge would certainly cause a trifling displacement,

but this would not prove an

which was described

in vol.

arising from the base of a

grow out

i.

efficient
p.

768,

young bulb

The remarkable pull of the roots,
Only a few of the roots
downwards; by far the greater number

remedy.

now comes
strike

into play.

at a right angle to the axis of the bulb in a direction parallel with the

surface of the soil (see

fig.

444

*).

When

these very long roots have stopped grow-

ing they contract, and thus draw the young bulb to which they belong
the old one.

The young bulbs now form a wide open wreath round the

(which has meanwhile disintegrated), and thus obtain
development.

old one

sufficient i-oom for further

This happens not only in the Muscari described, but also in

Omithogalum nutans, Tulipa
plants.

away from

Since this process

is

sylvestris,

and indeed

in quite a

number

repeated annually a fairly wide area of

of bulbous

soil

may

in

the course of years be covered with the bulbs in spite of the slight distance through
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which they have been shifted under the ground. Some soil containing bulbs of
Tulipa sylvestris was once put in a garden in Vienna in the middle of a grass plot

was mowed every year before the flowers
and the Tulips could only multiply by
After about 20 years the lawn was covered with Tulip-leaves, which

shaded by Maple-trees.

As the

grass

opened there was no formation of
offshoots.

seed,

arose from subterranean bulbs occupying an area 10 paces in diameter.

the time mentioned the bulbs had spread for about 5 paces in

consequence of the pull of the contracting roots.
offshoots of
e.g.

many

It is

Thus

in

all directions, in

more than probable that the

perennial plants with erect stem and napiform or tuberous roots,

the blue-flowered species of the

Monkshood (Aco7iitum

N'apellus, A. Neuhergense,

A. variegatum) undergo a change of position by the pull of their horizontal rootfibres;

A

and that the clustered arrangement

of these plants

the result of the root-pull.

is

review of the very varied modes of origin and distribution of offshoots leads

to the conclusion that they
of the offshoot

is

may

be formed on

constant for each species,

the plant, that the form

all part.s of

or, in

other words, that the form of the

individual parts of the offshoot in succeeding generations

the flowers and fruit, but that one and the same species

or even

ergot

",

which are scattered

stem, and
by wind.

frequently form two

The Fungus Claviceps purpurea develops
by honey-sucking insects, also the sclerotia known as
from the dry spikes by the swaying movement of the

thirdly, filamentous spores,

The Liverwort Blasia

which are extruded from
pusilla, develops

shaped receptacles on the surface of the

form of the offshoot
available

repeated as exactly as

three kinds of offshoots.

spores which are distributed
"

is

may

is

thallus,

and spores

always adapted to the season and

where they are formed.

In one case

it is

asci,

thallidia

more

in

and distributed
special

flask-

The

in the sporogonia.

to the distributive agents

suitable that the offshoots

should be distributed slowly, and step by step, in another quickly and by bounds.

In the spring

it

may

be more advantageous

if

they are distributed by wind, by

animals in the summer, and by self-scattering mechanisms in the autumn.

Steppe-

must develop diflferent offshoots from those formed by plants living on the
damp, shady floor of the forest. It is just as obvious that offshoots, which creep
along, above, or under the ground without leaving the soil, must be equipped quite
differently from those which are detached from their place of origin, and either roll
plants

along or are carried by wind, or have to travel long distances as the appendages
of

wandering animals.

In the former,

it

is

all-important that thej^ should be able

to overcome possible obstacles in the soil; in the latter, that they should not perish

during their journey for lack of food and water.

When

separated from the

they are greatly exposed to the danger of drying up, and even
settled

soil

when they ha\e

somewhere, the supply of water they require for the formation of organs of

attachment and absorption

is

by no means

assured.

Settlers of this kind

must

either be so organized that they can sustain a long-continued drought without
injury, like the offshoots of the Mosses

and the soredia of Lichens, or they must

themselves bring with them the necessary water sujjply, and care must be taken

:
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that this supply

is

e.g.

those of Sempervivwin,

are not only pi-ovided with a special

very

efl'ective in

As a matter of fact, such
Sedum, Kleinia, or Mamillaria,
aqueous tissue, but also with a cuticle which

not lost prematurely by evaporation.

detached otlshoots,

is
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preventing excessive transpiration.

from their place of

origin, arc also

All offshoots,

when liberated

provided with the necessary reserves,

i.e.

con-

structive materials, so that immediately after settling, they can send out absorbent

roots

and green leaves of their own

locality,

initiative,

and extract nourishment from

it.

obtain a

When

fii-m

footing in their

new

the offshoots are distributed

by

water-currents, they require neither an aqueous tissue nor protection against drying
up,

and

may

it

be due to this fact that detached offshoots are relatively more fre-

quent in aquatic than in land plants and lithophytes.

THE DISPERSIOX OF SPECIES BY JIEAXS OF FRUITS
On

the heights of the Kahlenberg, at Vienna, at the edge of the wood,

an under-shrub which bears the name of Dorycnium herbaceum.
Papilionacese,
I

SEEDS.

AJSTD

and develops spherical one-seeded

fruits,

once collected from this plant several twigs laden with

which ripen
fruit, for

grows

one of the

It is

October.

in

the purpose of a

was engaged, and brought them home and
laid them on my writing-table.
Next day as I sat reading near the table, one of
the seeds of the Dorycnium was suddenly jerked with great violence into my
comparative investigation on which

face.

I

Shortly afterwards I saw a second, third, fourth, and ultimately about fifty

seeds let fly from the small clusters of fruit, and each time I heard a peculiar

sound which accompanied the bursting open of the

The rays

of sunshine

fruits

and

ejection of the seeds.

from the window had evidently heated and dried the

fruits,

The incident reminded me of the
following passage in Goethe's Travels in Italy
" I had brought home several
seed-capsules of Acanthus mollis, and put them away in an open box, when one
night I heard a crackling noise, and immediately afterwards a sound like the
impact of small bodies against the walls and ceiling. I could not understand it at
first, but found afterwards that my pods had burst and scattered their seeds aU
over the place. The drjmess of the room had caused the fruits to ripen in a ievr
and occasioned

this surprising

days to the requisite degree of

phenomenon.

—

elasticity."

Dorycnium and Acanthus may be taken as types of a large
group designated by the name of Sling-fruits. It is found that when these fruits
are ripe, the tissue around the seeds becomes highly tense.
The fii-st result of the
The

tension

fruits of

that the tissue

is

is

rent at particular spots, and this rupture

followed

is

by a sudden contraction of the segments, which double back and roll up, at the
same time expelling the seeds resting upon them. Sometimes the rolled parts of the
fruits, and, more rarel}-, the entire fruits themselves, are jerked off simultaneously
with the

seeds.

There

is

the greatest variety in this respect, but

all

the con-

trivances for expelling seeds resemble one another in the fact that through their

agency the seeds reach places beyond the range of the mother-plants.
Vol. il

103
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In one class of expulsive fruits the high degree of tension which finally results
in the disruption

and rolling up of particular

tissues is caused

the cell-membranes or by the turgidity of the
instances
in

fig.

fleshy

is

458

1.

that of the Squirting

One

cells.

bristles

stalk projects into the interior of the fruit like a stopper.

Fig.
>

stalk.

When

is

shown

resembles a small

its fruit

and borne by a hooked

of

most curious

Cucumber (Ecballium Materium), which

This plant belongs to the Cucurbitacese and

cucumber beset with

by a swelling up
of the

The end

of the

the seeds are quite

45S.— Sling-fruits.

out.
Ecballium Elaterium; branch bearing flowers and fruits. 2 A fruit detached from its stalk and with its seeds squirting
ejecting
3 Oxalü Acetosella; entire plant with one unripe fruit on a hooked stalk, and one ripe fruit on an erect stalk
nat. size,
*Vaufe iTuH at Oxalis Acetosella; xö. ' Ripe fruit of Oiaiis .4cc<osrfta ejecting the seeds; x6.
its seeds
;

ripe the tissue surrounding

them

is

the tissue in the neighbourhood of the conical stopper just referred to breaks

at the same time, and thus the connection between the stalk and the fruit

In the wall of the fruit there
endeavours to stretch

is

itself out.

Also

transformed into a mucilaginous mass.

a layer of cells which

As long

as the fruit

is

is

under

is

down

loosened.

gi-eat tension,

and

unripe such expansion

is

prevented by the tense tissue close to the stalk, but with the ripening of the fruit
The fruit then severs itself from the conical end of the
this obstacle is removed.
stalk

and at the same moment the expansion

of the strained layer of tissue takes

The consequence is that the interior of the fruit is subjected to great
pressure, and the seeds, together with the surrounding mucilage, are squirted out
place.
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with considerable force through the hole which was previously closed by the end
of the stalk (see

fig.

458 2).

The Dorsteniacese behave in a manner no
Figs so also in these plants, numbers of small

less

As

remarkable.

in the case of

flowers are seated upon an enlarged
which remains fleshy and succulent after the small one-seeded fruits have
developed from the flowers. The lower portion of each fruit has thick walls, and is
receptacle,

embedded

in the receptacle like a hair-follicle in the

human

skin, whilst the delicate-

s

Fig.
1

'!

nai

>

469.—Sling-fruit«.

* Viola
Geranium pahtstre.
Aeanthiu moUit. > and i' Ricinut communit.

Orobui vemu3.

*

and

*

elatior.

^

Cardamine impatiena.

*

Impatiem KoUtangere.

coated portion projects above the receptacle in the form of a papilla.
seed

is

fruit increases, the thin-walled top is torn, the -thick walls

seed hitherto enveloped

A

When

the

quite ripe the turgidity of the outer cellular layer of the thick wall of the

by them

is

special case of the expulsion of seeds as

daceae, of

from a sling

which the common Wood-sorrel (Oxalis

be taken as an example.

tumescent

tissiie

of the seed-coat is

suddenly

close,

and the

violently ejected.

In this case

it is

cells

and

also

found in Oxali458

^'

*

^)

may

the seed -coat that possesses a special

adapted to the expulsion of the seeds.

composed of tense

is

Acetosella, see figs.

is itself

One

of the deeper layers

in a highly strained condition.

S^6
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When

whilst the outer layers of cells of the seed-coat are not in a state of tension.
the seed

quite ripe the cell-membranes in the strained layer of tissue swell up, the

is

outer layer of the seed-coat, being no longer able to withstand the pressure to which
it is

subjected,

A

back.

is

rent asunder and the edges of the

violent jerk

is

thus formed

slit

suddenly

roll

given to the inclosed seed, in consequence of which

it flies

out through the fissure in the capsule immediately in front of

it (fig.

fact of the ejection of the seeds of Balsamacese also has long

been known.

Impatiens Nolitangere, one of the members of that family,

fruit of

capsule composed of five carpels (see
structed of three layers of
consists of large

way

carpels gives

when

an oblong

is

of this capsule are con-

cells,

and

is

called the turgescent layer.

It is in

the seeds are ripe and the union between the five

is torn,

the five carpels roll up, and their rapid

of involution result in the expulsion of the seeds contained in the fruit.

Cyclanthera explodens and
also

as

bitacese,

The walls

along the lines of union, a relaxation of the tension takes place,

the loosened tissue of those lines

movements

459 ®).

The layer lying immediately beneath the epidermis

cells.

and highly turgid

a state of great tension, and

fig.

The
The

458*).

Thladiantha dubia, plants belonging to the Cucur-

several Crucifers

particular the species

shown

in

fig.

of

459

the genera Bentaria and Cardamine, in
*

{Cardamine impatiens), exhibit

phenomena, except that in these cases the carpels do not

roll

inwards but outwards.

In the instances hitherto dealt with the cause of the expulsion
of cells or the swelling

up

of cell-membranes

similar

the turgidity

is

with a concomitant maintenance of a

extreme tension in a particular layer of tissue situated in the wall of the

state of

In the next class of cases the phenomenon depends on the desiccation and

fruit.

consequent contraction of a special layer of the fruit-wall whicli leads to a rupture

and subsequently
This change

is

to a

bending over and rolling up of particular parts of the

accomplished with great rapidity and has the

effect of

the seeds or the separate parts of the fruit or even the entire fruit

known

only mention some of the best

The

fruit of the

Marsh

hurling

fruit.

away

We

itself.

will

instances of this kind.

Crane's-bill

{Geranium

jxilusfre; see

fig.

459^) has a

The

5-angled column rising up in the centre of a circle of five carpels.

carpels are

hemispherically inflated at the base, and terminate above in long bristles or beaks.

Each contains a single

When

seed.

the seeds are ripe, the tissue composing the

beaks undergoes desiccation, which, however,

The outer

lifts itself

No

spring.

not of uniform intensity throughout.

layer, consisting of several plates of succulent cells, dries

than the inner layer, which

beak

is

away from

is

composed of thick- walled

cells.

The

up more quickly
result

is

that the

the axial column, and curls

resistance to this

movement

is

up externally like a watchafforded by the delicate dried tissue

which has hitherto served to hold the carpels together, and as the cavity of each
carpel

is

open along the inner surface, and the seed

lies in it

were resting in the hollow of a hand, the rapid drawing up
of ejecting

it

in a wide curve

away from

the carpel (see

simply as though

of the beak has the

fig.

Crane's-bill, as also in the other large-flowered species of the

459^).

it

eflfect

In the Marsh

genus Geranium, the

tops of the beaks continue attached to the axis, and the latter, together with the five
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rolled-up carpels, resembles a chandelier in shape (shown to right of

empty and
fig.

459^).

Those Violets which have
develop capsular

each of which resolves

fruits,

The valves

open.

aerial stems, such as

Viola elatior (see
three valves

itself into

fig.

when

it

459*),
bursts

are boat-sliaped, and the marginal parts which form the sides of

the boats are thin, whilst the keels are very thick and swollen.

Inside each boat,

near and parallel to the line of the keel, are two rows of seeds.

The valves themthem

A

have an exceedingly complex structure.

selves

shows a layer of thin-walled parenchymatous
cells,

and a layer

layers

is

of broad, greatly thickened

up

the cause of the curving

cross section through one of

cells,

a layer of elongated curvilinear

The unequal

cells.

desiccation of these

of the lateral walls of the valves,

which at

last

approach so near to one another as to exercise considerable pressure on the seeds in

The

the middle.

result of this pres.sure

about the same force as

by the

finger

seed of the

charged

part with

The

and thumb.

first

last.

carpel goes

It is

its seeds,

not

first,

carpel

two

the seeds are expelled

moment

is

Csesalpineae,

by means

quite

all

into play

when

Papilionacese,

Sterculiacese,

and Acanthacese

The wall

of the fruit of these plants
cells,

and a hard layer

which run obliquely from one edge to the other

of the fruit,

and the

spiral torsion of its valves at the

of their separation, depend upon these diagonal cells of the hard layer.

Each one

winds

of these cells

itself

into a spiral as

entire layer undergoes a corresponding torsion.
cells,

to

finished.

is

of a spiral torsion of the valves of the fruit at the

of strongly-thickened elongated cells,

moment

the second

always begins at the free

includes a soft succulent layer of thin-walled parenchymatous

The rupture

dis-

the seeds have been ejected.

that the legume or capsule opens.

in each valve.

The foremost

empty that the second begins

sides of the valve

extremity of the valve, and lasts until

many Mimose«,

flicked to a distance

and the seeds at the opposite extremity are

first

and the third only comes
of the

it is

seeds are ejected in regular succession.

the

till

The drawing together
In

that the smooth seeds are shot out with

is

imparted to a cherry-stone when

is

which are

in connection

ment, and the rotation

is

with the hard layer,

it dries,

tissues
oflfer

and consequently the

composed of thin-walled

no resistance to the move-

therefore so sudden and violent that the seeds contained in

the pod are projected to a distance.
confined to i-1 twists;

The

if

If the fruit is short, the valvular torsion

long, the spiral includes 2 or even 3 complete

coils,

is

and

empty fruit are curled up like ringlets (e.g. Lotus corniculatus,
325*,
and Orobus vernus, see fig. 459*). The force of projection
fig.
431,
according to the thickness of the hard layer. In Castanospermum austräte,

the valves of the
see p.

varies

where the pod-valves attain to a thickness of 5 millimetres, the sudden torsion cau.ses
the expulsion of spherical seeds, measuring 3-5 centimetres in diameter, and weigliing
16 grams. In these cases the valves of the fruit persist upon the fruit-stalks after
the ejection of the seeds, and herein lies the essential difference between them and
those expulsive fruits of which the carpels break
seeds.

To

away from

the stalks with the

this class of expulsive fruits belong also several Papilionaceae, such as the

Doi"ycnium mentioned at the beginning of

this section,

and besides them the genus

THE DISPERSION OF SPECIES BY MEANS OF FRUITS AND SEEDS.

838

Kitaibelia of the family Malvaceae, Alstrcemeria amongst the Liliacese, several
Acanthaceae, meluding the Acanthus mollis (see

has made familiar to
Euphorbiaceae

459' and 459^), which Goethe

figs.

the wonderful parasite, Lathrcea clandestina, and

us,

Euphorbia, Hura, Hycenanthe, Mercurialis, Ricinus, see

(e.g.

459" and 459'").

In

all

the spiral torsion

is

therefore less clearly manifested.

seeds

many

by the twisting

figs.

these plants the frait-valves are comparatively short, and

of the valves

The impulse given

to the

supplemented by various other contrivances

is

wliich cannot here be described, and, as a matter of fact, the range of projection in

group of

this

sling-fruits is

A

peculiar form
and Zygophyllacea3.

wide as compared with that of others.

of sling-fruit

found in several of the Diosmaceae, Rutaceae,

is

In these plants a complete separation of the hard from the

When

soft layer takes place.

the seeds are ripe the external soft layer dries, splits

along the ventral suture, and contracts strongly.
the hard internal layer, which

out of the

As soon

slit.

is

In consequence of this contraction

form of a case inclosing the

in the

as the hard case

is

thus set at liberty

its

seeds, is forced

two

lateral walls

part asunder, assume the shape of the screw of a steamer, and eject the seeds to a
distance.

Similar processes occur in the genus Collomia of the family Polemoniaceae,

but in this instance

it is

not the soft outer layer of the valves but the calyx, which,

on drying, exercises pressure on the inclosed
is

case,

and the

not the hard layer only but the entire dry capsule.

latter,

The

which

is

extruded,

liberation of the case

is

here materially assisted by the circumstance that the three valves of the capsule
disunite at a time

when they

are

still

calyx, its valves diverge

tlie

seeds.

the

surrounded by the calyx, and hence exert a

When once

counter-pressure upon the calyx.
still

the capsule

In Eschscholtzia also the entire fruit

phenomenon depends on the

freed from the grasp of

is

more widely from one another and

fact that the

to a high degree of tension on desiccation

is

eject their

jerked off the receptacle, but here

two valves

of the siliquose fruit attain

When

and tend to curve outwards.

the

tension has reached a sufficient pitch to sever the connection between the fruit-

valves and the receptacle, the whole fruit

In the

Stoi-k's-bill

Umbellifers

(e.g.

{Erodium, see

vol.

i.

p.

is

shot

619,

Scandix), the entire fruit

away from

figs.

not thrown

is

the stalk in a curve.

147' and 147*), and in several
off,

but the constituent

away from

parts of the fruit with their tightly inclosed seeds are jerked

the central

axis.

This cursory survey

is sufficient

amongst the sling type of

fruit.

in such a position as to render

where
for

to give

an idea of the great variety existing

Of course the

fruits in question are

a free flight of the seeds possible.

always placed
In every case

the fruits before ejecting their seeds or being themselves jerked

any reason hidden under

downwards, as

in the

figs.

stalks straighten out just before expulsion takes place and

the leaves.

In most instances the angle of projection

the greatest range of flight

bean-shaped, or lenticular.

is

by

foliage-leaves, or are borne

Wood-sorrel and the Violet (see

thus attained.

The

are

which bend

458^ and

lift

is 45°,

stalks

away
458''),

the

the fruits up above

and, as

is

well

known,

ejected seeds are spherical, oval,

In the last case they are expelled in such a manner as

—
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to cut edgewise through the air,

and

it is

ejected as to encounter as slight a resistance

shape

body

may

be.

to

move

is

the invariable rule for seeds to be so

from the

air as possible

whatever their

Contrivances for determining the direction in which the expelled

Wood-sorrel (see

A

are rare.
fig.

458

^)

first

and

in

indication of

Ricinus

through au opening of definite shape.
the path of projection

is

(see

some such adaptation occurs

fig.

459

***),

where

tlie

in the

seeds are thrust

In the Acanthacese {Justicia, Acanthus,

&c.),

determined by the circumstance of the seeds resting before

from the partition-wall which
459**).
The act of expulsion is usually accompanied
that of the bursting of a bladder, and the sound

their expulsion against rigid curved bars springing

rmis through the fruit (see

fig.

by a characteristic noise like
amounts to a regular detonation in the case of the dehiscence of the fruits of Hura
crepitans.
The range of projection is least when the seeds are small and light, and
greatest when they are large and heavy, as is shown by the following table:

Name

Shape

of Plant.

of Seed.

Longest
Diameter
of Seed in

Millimetres.

Cardamine impatiens

ellipsoidal

Viola canina

oval
spherical
spherical

Dorycnium decumhens
Geranium colunibinum
Geranium palnstre
Lupinus digitatus
Acanthus mollis
IJura crepitans
Bauhinia purpurea

;

:

cylindrical
cubical

bean-shaped
lenticular
lenticular
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where hnpatiens, Cardamine, Dentaria, Oxalis,

Sic,

of those plants in the course of their wanderings,

some of which are sure to be

seeds,

It has long

been

Elaterium (see
hook-shaped

known

left sticking to

when animals

the creature's fur or feathers.

pass over places that are overgrowTi

458*) and brush against

fig.

stalks,

that

grow, brush against the fniits

and at once receive a charge of

its

by

which hang down from

fruits,

they are bespattered with the mucilaginous mass in which the

expelled seeds are embedded, and that as soon as they reach a place of rest they

endeavour to get rid of the unpleasant encumbrance.
Several contrivances for the distribution of fruits and seeds remain to be
described wlaich, so far as regards their results, exhibit the greatest resemblance

above

to the

sling-fruits,

although the causes which determine the phenomenon in

their case are utterly different.
cellular turgescence, or to

In the last-named the forcible expulsion

movements brought about by the drying up

scopic cell-layers; in the cases

now

to be described the result

is

due to

of hygi'o-

depends solely on the

The stems and stalks in question are strongly
resilient, and are strained and curved by a force acting from without.
The moment
the force ceases to act, their quality of resilience causes them to return to their
former position, and in doing so they jerk the fruits and seeds borne by them to a
distance.
Of these contrivances, which are called balistic means of dispersion of
fruits and seeds owing to their analogy to catapults or balistas, we will here deal
with five forms. The simplest occurs in the Compositae, whose fruit-capitula are
borne upon erect, comparatively long, elastic, flexible stems. The small fruits of
the capitulum are already detached from their short pedicels by the time they are
ripe and are deposited upon the central disc of the receptacle, which is surrovmded
by involucral scales, or at the bottom of the basket-shaped fruit-capitulum into
which the floral-capitulum develops. They are so deeply bedded in this situation
that it is not possible for them to fall out ujiless subjected to some external impetus.
But the erect resilient stem which bears the capitulum has only to be bent to one
side by a gust of wind or by the touch of an animal for the fruits lying on the
elasticity of

stems and fruit-stalks.

fruit-capitulum (which

which ensues.

recoil

is flat

In

or excavated as the case

many

may

by the
which form

be) to be shot

of the Compositse the involucral scales

ofi"

the enveloping basket bend towards one another at the top so as to constitute a
roof

;

they

are,

however, elastic and flexible and very smooth on the inner surface,

so that the fruits

when

ejected easily slip

by them, and yet are

guided in the course they take by the tips of the

to

a certain extent

In other Composites, of

scales.

which the genus Telekia is an example, the floral receptacle is thickly clothed with
and the fruits to be ejected, which, it may be noted incidentally, have
no pappus, are embedded amongst these paleae. The paleae are erect and stiff", and
so-called palese,

are edged with small, upturned teeth; the slightest shock sends the fruits a

higher up amongst the

scales,

and they cannot then return

marginal teeth bar the way.

as the

stiff"

up the

scales, step

by

step, as

The

though they were

fruits thus

ladders.

little

to their former position,
to make their way
when they have nearly

seem

If,

reached the top, there comes a gust of wind which sets the peduncles of the capitula

CATAPULT FRUITS.
rocking to and
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the fruits are thrown out from between the elastic tips of the

fro,

and describe an open curve before they reach the ground. A third group of
Composites, which may be represented by Centaurea Pseudophrygia and C. steno-

scales

lepis, exhibits

the following arrangement

:

The

receptacle

is

destitute of palese, but

the involucral scales form a sort of basket at the bottom of which are the fruits.

damp weather

In

the tips of the bract-scales close tightly together, and the short

pappus crowning each

fruit ai"e applied closely to one another.
In
under the influence of a dry wind and sunshine, the
part asunder and the basket stands wide open.
At the same time the hairs

bristles of the

warm, dry weather
scales

especially,

Fig. 400.
'

and

2

Salvia terticUlata.

u Polygonum

Virginicum.

pappus

of the

basket.

*, *.
i,

5

—Catapult

fruits.

7 and 8 Teucrium fiavum.
and c Teucritim Euganceum.
> and 1° nat. size
the ottiers magnified.

'

Uonarda

JUlulosa.

bristle up,

and

in so

capitulum

is

now

set in motion, the fruits

The bristly pappus-hairs are not in this
they are short and stiff", and, besides raising the fruits, serve

are tossed out like shuttle-cocks.
;

to determine the direction of their

just described
lacece,

is

also

and

doing raise the fruits to the open mouth of the

If the peduncle supporting the

organs of flight

i»

;

fall.

Balistic apparatus

case
also

very similar to that

found in several Iridacece, Liliacece, Caryophyllacece, Primu-

and Scrophulariaceoe, only

in

them the

erect, resilient

stem does not bear a

fruit-capitulum but a capsule, and the ejected particles are not fruits but seeds.

The seeds

are comparatively large

hairy appendages.

In

all

these cases the capsule

and only opens in dry weather.
ensues except
to

and

fro.

when

and heavy, and are destitute of membranous or

As

its

cavity

is

is

situated with

its oritice

upwards

very deep, no ejection of the seeds

the resiUent stalk which carries

it

swaya somewhat violently
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The manner in which the fruits of
The fruits in question are

remarkable.

when

ripe are

still

either bell-shaped

and faces

(see figs.

particularly

is

and

The calyx

hidden at the bottom of the persistent calyx.
or tubular,

and usually bowed

resilient,

Labiataa are thrown off

spherical, oval, or ellipsoidal nutlets,

the pedicel supporting

laterally;

460

'•

-

^'

If

^).

it

one presses upon the

is
is

stiff

some hard object such as a piece of wood (fig. 460^) the
and as soon as the pressure ceases it springs back to
The
its former position, and the nutlets are shot out with great force (fig. 460').
path of projection is in this case determined by the two inferior calyx -teeth,
which curve upwards like sledge-runners (see fig. 460 ^). In many instances, as,
for example, in Teucrium flavuTn, T. Euganceuvi, and Monarda fistulosa (see
points of the calyx with

pedicel is subjected to a strain,

460 ^' *

figs.

^' '•

' *

there

^),

hairs in the calyx-tube,

in a

is

yet another contrivance for ensuring the proper

This consists in the presence of

direction of flight.

to that of the grooves

Again, in Scutellaria the lobes of the calyx-limb, which

rifle.

of a tilting helmet with the visor

expulsion.

The

by drops

letting

of rain,

them

fly

form

in the

is

down, determine the path of the seeds after

by bending down

result thus artificially attained

and

fruiting calyces
of wind,

though pliable convergent

stiff

and their function may be compared

up again

is

and most frequently

by gusts
by animals brushing against

brought

of all

the stalks of the

about in nature

may

In the last-mentioned event one or other of the ejected nutlets

the calyces.

stick to the animal's coat

and be carried

to a

much

greater distance than would

This kind of apparatus rarely occurs in plants other than

otherwise be the case.

The nearest analogy is found in the ejection of seeds from the fruits of
several species of the Chickweed genus, e.g. Cerastium, macrocarpum (see p. 448,
fig. 340 ^), where the fruits are curved like the letter S, are borne on stiff stalks and
Labiatse.

hold the ends that open upwards.

One

of the

most curious forms of mechanism of the catapult variety occurs

the North American Polygonum, Virginicum (see

figs.

460

^°

and 460

in

In this

^^).

plant the fruits are on shoi't stalks, and are arranged in spikes on long switch-like

The

stems.

fruit-stalks are

parenchyma, which

is

is

in

It is also

fruit

The

style

transformed into a decurved beak, which

animal

divergent hooks.

little
it is

When

is

seated upon the fruit, and terminates

one of these fruits

at once detached at the separation-layer

The pressure applied

the cortical

noteworthy that between the stalk and the

a layer of separation which looks like a joint to the naked eye.

is

two

cells of

greatly developed, have their walls strongly lignified, though

only slightly thickened.
there

remarkable for the fact that the

is

pushed by a passing

and springs away

to a distance.

to the fruit is apparently transmitted to the short stalk,

and

gives rise to a condition of tension in the tissue of the stalk analogous to that of a
ö

watch-spring.
cast

away with

fruits

A

As soon

great force.

were thrown

off in the

For a long time

it

and the

fruit is

remained a mystery how these

absence of any animals to give the

manner
switches are swayed backwards and forwards by a

few years

fruiting

as the pressure ceases the tension relaxes,

ago, however, I succeeded in observing the

in

initial impulse.

which the long

boisterous

wind.
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CREEPING MECHANISMS.
and how they brush against one another and against
ing shrubs as they swing, and thus receive

throw
means of
to

The contact

off the fruits.

dispersion,

inasmuch as the

brandies of neighbour-

stimulus necessary to cause them

tiie

of animals

is,

may

be

fruits

tlie

however, a more advantageous

hanging to their coats by

left

When

the iiard styles and the range of distribution be greatly increased thereby.

there

is

no assistance

fi'om animals,

the range of projection
distance from the spot

The
fruits

is

and the

cast-otf fruits

simply

not more than 2-3 metres, which

where the

is

fall to

the ground,

a comparatively small

were ripened.

fruits

limitation of the range of dispersion

is still

more marked

in the case of

which creep or hop along the ground than in those where the action

The

of a sling or of a catapult.
bristles projecting

change their position according

i-i^.

1

of moisture,

fruits in question

on one side from their external

jEgilops ventricosa.

2

to the

461.

have

coats,

stiff

that

is

and very hygroscopic

and these

bristles continually

varying state of the environment in respect

— Creeping and huppiuy iiuiLs-

jEgilops ovata.

*

Cntpina vulgaris.

and by so doing propel the

*

Trifolium stellatuin

fruit or seeds, as the case

may

be, in

a

The awns which project from the glumes of Grasses (e.g. Elymus
and various species of JSgilops; see figs. 461 ^ and 461 -),
the strong bristles in which the bract-scales of the flowers in Restiacese terminate
(e.g. the South African plant, Hypodiscus aristatus), the calyx-bi-istles and stifi'
pappus-hairs in Scabiouses and Composites (e.g. Grupina vulgaris, see fig. 461 ^), and
definite direction.

crinitus, Secale fragile,

the divergent calyx-teeth in PapilionacesB

(e.g.

Trifolium stellatum, see

fig.

461

*)

constitute structures whereof the difierent parts alternately approach and recede

from one another and so cause a movement resembling that of creeping. In all
Sometimes
these cases the hygroscopic structures are furnished with small teeth.
the teeth are on both sides, sometimes on one side, and sometimes only at the
tip (see figs.

462

1'^'^'*).

The

and

to that

Avena

elatior,

teeth render retrogression impossible,

extent determine the direction in which the

fruit

Avena

awns which project from the base
The part below the bend is

pratensis, and several other Grasses the

moves.

In

of the enveloping glumes are bent elbow-wise.
spirally twisted,

and as the

tissue

or contracts according to the

now

to

extraordinarily hygroscopic, the spiral relaxes

amount

of moisture in the

air.

This spiral motion

awn which is above the bend to move like the hand
one side, now to the other. Of course this movement can

causes the part of the

watch, but

is

of a

only
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take place provided the part of the

anywhere by an
object on the

obstacle.

If

ground the

of forcing the tip of the

spiral

awn

awn which undergoes it is not fixed down
awn encounters a fixed

one of the lever-arms of the

motion of the lower arm sometimes has the

over the obstacle, so that the whole structure shoots

This phenomenon

obliquely upwards.

effect

is

Avena

especially conspicuous in

sterilis.

In this case two glumes furnished with strong bent awns are to be seen on the
fruiting spikelet after

it

has

fallen.

An

alteration in the environment in respect

two awns to twist in opposite directions, so as to cross one
pressing
another.
After
one upon the other, they ultimately slip apart with a
sudden jerk, which causes the whole fruit to spring up. This movement is much
more like hopping or jumping than creeping. ^
The distance traversed by creeping, hopping, and bounding fruits is seldom
of moisture causes the

The movements generally land the

greater than a few decimetres.

Fig. 462.
1

Awn

of ^Efjilops ventricosa.

Trifolium stellatum

;

all

2

Awn

fruits almost

— Fruits which creep or hop along the ground.

of jEgilops ovaia.

*

Bristles of the

pappus of Cmpina

vulgaris.

<

Calyx-tooth of

the figures magaiüed.

immediately in some cul de

sac,

where they remain, or

else the

awms

gets entangled

with the above-ground stems and leaves, and in that case the result of the move-

ments

to

is

(see vol.

i.

imbed the

p. 617).

movements

seeds,

which are concealed

in question

is

by these movements.
The dispersion of

on the other hand

to fix the plants in the soil, but

cannot be denied that a limited form of dispersion

which undei-go

in the fruit-scales, in the earth

In such cases no doubt the most important function of the

fruits

fertilization

may

be and

is

through the agency of water takes place in

under water and detach their

it

as a fact achieved

fruits

all

plants

when they

are

Fungi of the family Saprolegniquite ripe.
To
Such facts as
acece, and most of those Cryptogams which are known as Algae.
this class of fruits belong the

have been ascertained by botanists concerning the distribution of the

fruits of these

This
plants in the water have been recorded in previous pages (see pp. 49 and 64).
method of dispersion is of less importance in the case of Phanerogams, which are
fertilized

and ripen their

fruits in the

medium

of the air.

At

first

sight one might

^ The hopping movements of the fruits of the Mexican plant named Seba^ana Pavoniana, and of those of
Tanuirix Gallica, which belongs to the Mediterranean floral area, are not due to alterations in the tension of
In the case of the
particular parts of the fruit-coat, but are caused by insect-larvre which live inside the fruits.
" Mexican Jumping Bean ", the larvae are those of the small lepidopterous insect named Carjxxapsa saltUans, and
in Tiimarix Gallica those of the beetle Nanodei Tamarisci.
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suppose that rain-water running off the plants and then trickling along the ground

would be a very

effectual

means

of tlispersing fruits

tion convinces one that distribution

is

and

seeds,

but closer observa-

comparatively seldom effected in this manner,

and that wherever such dispersion does occur it is invariably supplemented by
some other means of dissemination. The best-known in.stances are afforded by two
plants which, on account of their extraordinary properties, w^ere brought to Europe

from the East by pilgrims and crusaders
"

Roses of Jericho", and

of these plants

is

all

in the

They were

Middle Ages.

Fig.

wetted.

*

Fruit of

its

branches

463.— Fruits which open upon being wetted with water.

The same when wetted.
Mesembryanthemum amiuum,

Anastatica Hierochuntica, dry.

when

One

Anastatica Hierochuntica, a Crucifer which grows on the Steppe-

lands of Egj'pt, Arabia, and Syria, and which has the peculiarity that

*

called

sorts of marvellous tales were told concerning them.

•

3

*

The same

trellis

round

Fruit of ilesetnbryanthemuin CandoUeanuiii. dry.
«The same after being wetted.

dry.

curve inwards when the fruits are ripe in such a manner as to form a

the closed, pear-shaped siliquas, which are very numerous and are situated at the
extremities of the ramifications, and to protect

463

').

The shape

unopened

and

rose,

them from being touched

of the structure in this condition
it

remains unaltered so long as

it

is

open at the same time, and the seeds are then

fruit-valves

by

falling rain.

When

When

keeps dry.

the branches at once open back and stretch straight out (see
also

(see

fig.

something like that of an

liable to

fig.

463

^).

moistened

The

fruits

be washed out of the

grow-ing wild Anastatica remains closed during

the long drought which follows the maturation of the fruits, and

it is

not

till

the

winter rains set in that the tangle of branches opens and the seeds are washed out
of the fruits.
of the

The second

"Ro.se of Jericho", Asteriscus pygmceus,

is

a small plant

Composite family, and ranges from the northern portion of the Sahara to

Palestine, being

met with

in especial

abundance

In this case the branches do not close together

in the

neighbourhood of Jericho.

when the

fruits arrive at maturity,

but the involucral leaves, which are arranged in a rosette, close up over the capitula
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of fruit

and do not open

whereupon the

unfold,

until the winter rains set in

fruits are

and cause the "rose" to

washed away.

Similar phenomena in connection with the rainfall are exhibited by the

and seeds of the

finiits

(Mesembryantkemum) which occur in a great
The capsular fruits of these plants remain closed in

so-called Ice-plants

variety of forms at the Cape.

dry weather; but the moment they are moistened the valves covering the ventral
sutures of the fruit-loculi opeu back, dehiscence takes place along the
sutures,

and the

seeds, hitherto retained in

^
by the rain (see figs. 463 ^'
).
Europe, the Yellow Stone-crop {Sedum
''•

loeuli

''•

manner which reminds one strongly
are arranged radially, and

ventral

a double shroud, are washed out of the

Amongst

plants belonging to the flora of

acre) responds to the influence of rain in a

of the Ice-plants above referred

to.

The

carpels

are furnished at the base with wing-like borders, whilst

the central part of the external surface of the fruit

is

in the

In dry weather the five fruit-loculi are closed; but the

form of a shallow

moment a drop

ba.siu.

of rain falls

upon the concave centre they open wide, and the next few drops wash out the
As the rain trickles
seeds, which are of small size, and convey them to the ground.
into the tiniest crevices in rocks and walls, the seeds are carried into holes in
vertical or even overhanging clifls where it would be scarcely possible for them to
be deposited by any other means of dispersion. In the case of Veronica Cymbawhich grows on walls in the south of Europe, the fruits likewise remain
closed so long as the weather is dry and only open when they are thoroughly
laria,

The seeds

soaked.

are then carried, like those of the Stone-crop, into the holes

by means of the infiltration of rain. Similarly in the
cases of Veronica agrestis and Veronica serpyllifolia, species of Speedwell which
grow profusely on cultivated ground, the seeds are washed out of the gaping
capsules by rain and conveyed to spots where they find conditions favourable to
germination.
It is worthy of note that the capsules of Veronica Anagallis, V.
Beccabunga, and V. scutellata, species which grow on banks and in running water,
The explanation of
also do not open until they are thoroughly wetted bj? rain.
act
as the means of
wind
were
to
If the
this curious fact must be as follows.
and crevices of

vertical walls

dispersion there would be a risk of the seeds being deposited on dry places where

On

they would be doomed to perish.
to the

wet

soil of

the other hand, the rain carries the seeds on

the marsh or into the shallow water of the brook or pond, as the

may

be, where the plant in question finds favourable conditions.
must again repeat that actual contrivances with a view to seeds being wa.shed
out of open fruits by rain are comparatively rare. This, of course, does not exclude

case

I

the possibility of fruits or seeds unprovided with such contrivances being dispersed
rain, or by the little tributaries of rivulets, which result from showers of rain if

by

once they are transferred by any means into the channels in question.

water which rim swiftly down
collect not

may have

the ground by the wiud, and they subsequently set them

Those

rills

of

to join larger streams after a violent fall of rain

only sand and earth, but also any seeds that

edge of the stream.

The

fruits

and seeds also which

been deposited on

down with

fall

by

the

mud

at the

chance into running
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may be floated along, and fin;illy
and seeds of the most various kinds of

water, dui-iug transportation by aerial currents,

Numbers

deposited by the stream.

of fruits

plants are invariably found to have been deposited on the banks of sand
sides of mountain-torrents,

rivulets after the water

and on the margins of rivers and

has subsided from a state of

Many

flood.

of them,

have no chance of

true,

it is

by the

developing, but perish, either because the conditions are unfavourable, or because

they have lost their capacity for germination in the transit; others do, however,

But such seeds can only be

germinate, and some even thrive luxuriantly.

said to

have been accidentally disj^ersed by running water, and must not be considered as
instances of adaptation to that

The same statement

seeds of land-plants in the sea.
ocean-currents,

may

method

of dispersal.

applies generally to the chance deposition of the fruits or

float

They may be

carried

away

to a great distance

by

about for months, and finally be stranded on some remote

coast.

Experiments have frequently been made with a view to ascertain which

fruits

and seeds retain their power of germination notwithstanding prolonged

immersion in

do not

As a result of these experiments it has been established
Asparagus officinalis, Hibiscus speciosus, and several other plants

salt water.

that the seeds of

lose their capacity for

germination after immersion in sea-water for a period

exceeding a year in duration, a fact which

unless

it

is

be also ascertained that the fruits and seeds in question keep afloat upon

For most

the surface of the water.

and seeds sink

fruits

undergo decomposition at the bottom of the

later

seeds capable of keeping afloat on the surface for
small.

Of the

fruits

which are found

floating

hard-coated fruits of the group ßf Palms

sea.

at once,

any length

named
is

of time

fruit,

but

is

also

is

quantity of

and

is itself

the infiltration of water.

extremely
first

the

impermeable to water, and looks

it

by a layer

The large

rendered buoyant by a substantial layer of

air,

is

They have a

Lepidocarynse.

separated from

are able to float on the surface of the water.

of fruits or

may mention

very like a coat-of-maü, and, owing to the fact that this envelope
mediate contact with the

and sooner or

The number

on the sea we

smooth, scaly, completely closed envelope which

Palm

But such

in itself of great interest.

without significance in relation to the dispersion of fruits and seeds,

results are

is

not in im-

of air, the fruits

fruit of the

Cocoa-nut

which

incloses a

fibres,

coated by a layer with fatty contents wliich prevents

If fruits of this

the waves, the seedlings inclosed in them

kind

may

fall into

the sea and are cast

up by

develop and become denizens of the

shores to which they have drifted, provided the conditions, in respect of climate and
soil,

are such as to permit

it.

As a matter

remote islands in the Tropics have been

of fact, fruits east

known

up by the sea on to
any human

to develop without

interference.

The phenomena connected with
are altogether peculiar.

the dispersion of fruits and seeds in

still

watm-

Currents arising from the slope of the ground do not occur

in such water, whilst currents set in

motion by the varying temperatures of difTerent

layers of water, for the most part, ascend and descend merely, and can occasion very
little

horizontal displacement of fruits and seeds.

The wind

is

the only agency in
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those circumstances that can supply

tlie

propelling force necessary to drive such

and seeds as can keep afloat from one shore to another. Special mention
must be made of three groups of fruits and seeds belonging to this categoiy. These
are, firstly, dry fruits which are rendered buoyant by air-inclosing envelopes, as, for
fruits

instance, in

the case of the marsh-plants

C. vesicaria, &c.),

fruits of

where the

Water-Plantains,

Sparganiuni,

&c.),

fruit is

as Sedges (Carex ampullacea,
utricle; secondly, the

Flowering-rushes, &c. (Alisma, Butomus, Sagittaria,

which are furnished with a thick

and, thirdly, the seeds of some Water-lilies.

464.— Dispersion of
I

known

surrounded by an inflated

fruits

air-filled ccn-tical

parencliyma;

In the case of the white Water-lilies

and seeds by the wind.

Anthyllis Vulmraria; two fruiting calyces are falling from the plant. 2 Longitudinal section through a fruiting calyx
belonging to the same plant; the pod is visible in the interior. 3 Trifolium tomentositm ; one head of inflated fruiting
calyces is detached, and another is still attached to the stalk. * Longitudinal section through a fruiting calyx belonging
to the same. ^ Medicago sciUeltata. ^ Ostrya carpini/oUa; branch with two fruit-spikes. 7 Longitudinal section through
the saccate cupule which envelops the nut in this plant

(Nymphcea), each seed

is

enveloped in a coat (arillus), which loosely clothes the

outer integument (testa) of the seed, so as to leave a layer of air between the two.

Nuphar

is no arillus, but the carpels separate
the outer one is green and succulent,
which
when the fruit is
whilst the inner one is white and chai-ged with air, and incloses a large number of
In all these cases the seeds are enabled to float by their envelopes, and are
seeds.

In the species of the genus
ripe into

two

there

layers, of

driven along on the surface of the water by the wind.
In a similar
to roll along

manner the wind causes certain detached as well as aggregated fruits
level ground.
This phenomenon is observed particularly in regions

upon

where a long period of drought follows the short summer season of development;
and accordingly the plants concerned are especially abundant in the vicinity of the
Mediterranean Sea and in Steppe-lands.

Several Umbellifers indigenous to the high
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Steppes of the East produce smooth, ellipsoidal

and so

light that if one of

shut he does not perceive
fruits
tlie

is

due

is laid

about the

a hazel-nut

The extraordinarily small weight

its pi'esence.

of these

a layer resembling the pith of

Cachrys alpina measures 13 mm.

fruit of

size of

on a person's open hand when his eyes are

to the fact that their structure includes

A

Elder.

them

i'ruits

in length

and 10 mm.

in

tliickness and weighs 007 grm.; another Cachrys fruit from Shiraz is 15 mm. long
When fruits of this kind fall they
and 10 mm. thick and weighs only 006 grm.
are rolled along over the Steppe by the wind and only come to rest when they are

caught in some crack in the parched clay

few Papilionacese

One

of the groups of

sciitellata (see üg.

464*)

be taken as a type, has pods which are spirally curled into round balls and

which,

when

their seeds are ripe, detach themselves

little

way

from their stalks and are

—Dispersion of fruits and seeds by the wlud.

Fij^. 465.

a

A

or get lodged in a hole in a rock.

Medick genus, of which Medicago

species belonging to the

may

soil

also produce rolling fruits of the kind.

Plantago

rolled

Cietica.

The same

along the ground every time there comes a gust of wind.

thing happens in the case of Blumenbachia Hieronyrni, a native of South America,

belonging to the family Loasacete.

a diameter of

2b

cm.

it

Although the spherical

fruit of this plant

only weighs 034 grm. when thoroughly

has

As soon

dried.

as

the seeds are ripe the fruit-stalk withers and the i-ound fruits, which are then left

lying loose upon the ground, are rolled
is

away by

stopped anywhere, and they get wetted by

formed

in

them become enlarged and a quantity

Paronychia, Kapella (see
the Black Sea, where

it

fig.

grows on dry rocky

fruits,

When
which

rolling

is

of

wrinkled seeds

fall

floral

out.

area of

brings small fruits to maturity in

surrounded by silvery white membranous

is

the season for the dispersion of these fruits arrives the entire tuft of

is

in the

branch on which

wind imparts

soil,

If their career

openings which are already

468 ^), a plant of wide distribution in the

the height of .summer, each of which
bracts.

the gentlest breeze.

rain, the

to

it

it

form of a spherical glomerule, becomes detached from the

grows and

lies

lightly on the ground,

a swift rolling motion.

Sometimes

if

where the

the ground

least pufi" of
is

uneven the

converted into a hopping and springing motion, and occasionally such

masses of fruit are raised by powerful gusts of wind and carried considerable
distances through the
T.

air.

suhterraneum, and
Vol. n.

T.

In several species of Clover, such as Trifolium globosum,

vidificim (see

fig.

468

'")

there are only a few perfectly
104
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developed flowers in the cluster growing at the end of the flower-stalk, whilst a

number

of abortive flowers are

crowded together in a tuft in the middle of the

At the season when

inflorescence.

the legumes are formed from the fertile flowers

the calyx-teeth of the abortive flowers increase in size and assume the shape of long

hairy bristles, which bend over outwards and form a loose globular inclosure round
the head of leguminous fruits.
stalk

and are

Even

rolled

away by

entire plants are in

These balls afterwards become detached from the

the wind.

some

have their stems severed from

cases uprooted or

the roots at the base in the fruiting season, and are then rolled along like balls by

The most remarkable instance

the wind.

shown

in

fig.

This

465.

which springs a tuft of
the stems curve

down

is

that of Plantago Cretica, which

stiff",

erect flowering stems.

When

the fruits begin to ripen

and by so doing give a

in coils to the periphery of the plant,

strong pull to the abbreviated axis and to the simple tap-root, which
the earth in a vertical position.

The

soil

summer

manner described

consequence suiEcient to uproot the plant.

now

in

full

of cracks,

and the

have the form of flattened

in the fruiting stage

that the entire structure

is

is

rolled along

is

inserted in

on which Plantago Cretica grows being

completely dried up in
is

is

an annual plant possessing an abbreviated main axis from

is

by gusts

The plants

and are very

balls

of wind.

pull imparted in the

light, so

Plantago Cretica

is

also

a type of the so-called "Steppe-witches" and "wind-witches", which are a source
of so

much wonder

of Persia there

is

On

to travellers in the regions of Steppes.

the high table-land

a plant named Gundelia Toumefortii which grows in

prickly sods, and has a tap-root deeply sunk in the earth.
the neck of the root rots

away and

When

loose,

the round sod then rests simply with

lower branches in contact with the ground.

Whenever the

blow innumerable quantities of these sods are

slightest

set in motion,

round,

the fruits are ripe
its stiff"

wind begins

to

and are thus dispersed

The herbaceous plants of the Steppes of Southern Russia which
phenomenon of a decay of the bases of the .stems in the fruiting season

over the plateau.
exhibit the

and a consequent liberation of the diy aerial portion of the plant belong to families
of the most various kinds.
The most common are Alhagi camelorum, Centaurea
diffusa,

Phlomis herba-venti, Eapistrum perenne, and Salsola Kali.

It often

happens that a number of these dry, branching herbs get hooked and entangled
together as they roll along, until at length they form a ball as big as a cartload of
hay.

Such

balls

over the plain.

have

also been seen lifted

up by whirlwinds and driven bounding
phenomenon has appealed

It is not surprising that this marvellous

to the imagination of the inhabitants of the Steppes, and has even become a subject
for witch-lore
It only

witches,

whence have arisen the names Wind-witch and Steppe-witch.

happens in a small proportion of these cases of rolling

fruits,

and the like, that the seeds are strewn out as they are bowled along;

this does occur

it

is usuall}'

occasioned

gives a sudden jog to the rolling body.

by some unevenness

in the

wind-

when

ground which

In the majority of cases the seeds do not

escape until the fruits are brought to rest by encountering some insurmountable
obstacle, the leason being that the seed-vessels only

open when they become wet.

—
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This brinjTs us back to the fruits of Mesemhryanthenxuin and Anastatica, whicli -were
described on pp. 845, 846.

The

Sometimes these

also play the part of rolling fruits.

capsules of MeseynbriantheTnum detach themselves from their stalks, the plants

become partially uprooted, and lie during the diy season of the year
upon the earth. A puif of wind blows them into hollows in the ground or
cracks in rocks, where they are held prisoners.
The seed-cases, however, still
of Anastatica
loose

remain

At

closed.

last the

winter rains set

in,

whereupon the capsules open, the

seeds are washed out, and after a short time they germinate on the saturated

ground, to which the rain has conveyed them.

Innumerable are the cases of wind-dispersed
floating in the air for a period of

more or

mother-plant, and which have their
purpose.

The conformation

of fruits

fall

less

retarded

and seeds of

the air offers great resistance to their

fall,

and

fruits

and seeds which remain

duration after severance from the

by

special contrivances for the

this category

it is

must be such that

important that they should

possess as small a weight as possible in relation to their

size.

It is well

known

that

the spores of Fungi often remain for a long time floating in the air as constituent
particles of the dust.

Some

seeds, too, are so extraordinarily light that

they also

look simply like dust and are able to remain for a comparatively long period sus-

pended in the

air.

A

Amongst such

dust-like seeds those of Orchids must be menGoodyera repens, for instance, weighs only 0-000002

tioned

first.

grm.

Several other plants, particularly parasites and saprophytes which live in

single seed of

deep beds of humus, possess extremely light seeds, as
table:

Name

of

FlaoL

is

shown by the annexed
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according to the particular plant considered, are in the form of scales and leaflets

which become detached separately. Instances of this kind are afforded by Artedia
squamata, Megacarpcea laeiniata, Mimosa hispidula, jEschynomene glabrata, and

Lunaria rediviva (see figs. 467 ^ ", and p. 445,
With these forms may be classed also such
^'

with wing-shajjed appendages.

and Firs

as in Pines

The wings are

(see p. 441,

fig.

wing, which stands out to one side,
tropical Leguminosse (e.g.
fig.

339

and

''),

is

1, and fig. 466 ').
and seeds as are furnished

339

fruits

either produced

else arise

from the

from the

Lunaria rediviva
2 Opened capsule

carpels.

seed-coat,

A

single

developed in the case of the pods of some

Securida virgata and Centrolohiuin robustum; see

in the separate parts of the double fruit of the

Fig. 466.
*

335 ^), or

fig.

Maple and

p.

445,

of the

—Dispersion of fruits and seeds by the wind.

two valves

of the fruit have become detached seeds are fastened to the inside
of a Bignonia from which winged seeds are being carried off by the wind, s Capsule
Heliospenna guadrifidum after dehiscence; the seeds are being shaken out by the wind. *A seed of Heliospenna
quadrifidum magnified. £ Capsule of a Bioscorea after dehiscence, the winged seeds being blown away by the wind.

Siliquose fruit of
of each valve.

;

the

;

of

Banisterias,

belonging

to

Banisteria Sinemariensis;

the

Malpighiacete

see figs. 467

''

(e.g.

and 467

Monspessulanum and
The achenes of Birches

Acer
^°).

Heaven (e.g. Betula verrucosa and Ailanthus glandulosa; see
and 467 ^^) bear two laterally placed wings in each case. The mericarps
figs. 467
of many Umbelliferse (e.g. Opoponax Cretica and Laserpitium latifolium; see
figs. 467* and 467^^) have wings projecting from the back; the fruits of some
Polygonums (e.g. Polygonum dumetorxim and P. Sieboldi; see fig. 467 ^) are
and

of the Tree of
-

furnished with three wings, and those of
pighiacese,

Triopteris bifurca, one of the Mal-

with four wings, of which two are large and two small

(fig.

467

®).

In

other cases some of the floral -leaves are transformed into wings for the fruit,
as,

for instance, in Dryobalanops, of the family Dipterocarpese, in

are in the form of long wings (see

fig.

which

five sepals

468 ^), and in Gyrocarpus, of the family

Combretacese, in which two of the 4-7 unequal segments of the calyx are similarly

adapted (see

fig.

467

*).

It is of

common

occurrence for the fruits to become winged

DISPERSAL
in consequence of the continuous

Fig. 467.

is

seen in the

Oriental
figs.

^

Hornbeam {Carpinua

468 ^ and 468 ^).

In

Hop (Humulus

Lupulus), the

— Dispersion of fruits and seeds by the wind.

* Polygonum Siebaldi.
Ailantkux glandulosa.
« Opoponaz Cretica. 7 BaniaUria Sinemariensii. 9 Oyrocarpus Asiaticm.
i> Laserpitium lat^/oliutn.
13 Betula verrucosa.
11 Artedia aquamata.

Megacarpoea laciniata.

853

WIND.

growth after the flower has faded and the ultimate

desiccation of persistent bracts, as

I

I!Y

Orientalis),

many cases,

*
*

Ptelea trifoliata.
Triopteris bi/urca.

^

.Maehyruymen» glabrata.
Acer Monspessulanum.

lo

and the Lime (Tilia intermedia,)

as, for instance, in

the Tree of

(see

Heaven (Ailan-

854
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thus),

the two wings exhibit a slight spiral twist resembling a propeller; this

occasions

a peculiar gyratory motion of

Wherever there

is

tlie

fruit as

it

sails

only a single wing which projects from one

along in the
side,

air.

the centre of

gravity has an eccentric position, and the fruits and seeds of this class spin quickly

Fig.
^

Carpinns Orientalis.
7

Briza maxima.

468.— Dispersion of

8

fruits

and seeds by the wind.

Tilia intermedia. ^ Armeria alpina.
Melica altissima. ^ Dryobalanops.
Scabiosa graminifolia. " Humulus Lvpvlus. lo Trifolium nidificum,

^

i

^

Paronychia Kapella.

air.
The motion in question is particularly well
marked in the half-fruits of the Sycamore and the seeds of Pines.
The same object as is attained in the above cases by the development of alate
processes is brought about in other plants by the transformation of dry bracts or

as they fall freely through the

floral-leaves into light, loose, saccate, or inflated envelopes

round the

fruits or seeds.

DISPERSAL BY WIND.
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quite dry, these envelopes are extremely thin and delicate, and sometimes

weight

is

still

further reduced

by a portion

of the tissue being torn during

which case the whole assumes a sieve-like or

desiccation, in

latticed appearance.

The small fruit within the envelope defines the position of tlie centre of gravity,
and consequently determines also the attitude of the structure as a whole that best
adapts it to dispersion by the wind. In several Papilionacere, as in CaUipcUis
cucidlata and the yellow -flowered species of Clover (e.g. Trifoliuvi agrarium
and

T.

badiuTn; see

into an envelope

figs.

which

469

*•

-

^' *•

^),

the dried petals of the corolla are fashioned

incloses the small 1-seeded legume,

of Lady's Fingers (e.g. Anthyllis tetrajAylla

Fig.

and in several species

and A. Vulneraria;

see figs.

4G4*

469.— Dispersion of fnuts and seeds by the wind.

—

i Inflorescence.
- Same with fruit ripened.
8 Flower.
4 Fruit enveloped in the dried petals.
Trifolium badium.
* Longitudinal section through the fruit in its envelope of petals.— Vertiiordia oculata.
* Fruit.
' Longitudinal section
"
"
s,
'
»
through the fruit.
Five feathers from the fruit,
*, ', and
magniSed.

and 464^), and some species of Clover of the tribe Vesicastrum (e.g. Trifolium
fragiferum and T. tomentosum; see figs. 464^ and 464*), the inflated calyx plays
the same part. In many Labiates also (e.g. Calaminta, Salvia, Thymus), the calyx
is

converted into a dry, saccate envelope, wliieh

is

severed from

its

stalk

by any

external stimulus, and then serves as a means of dispersing the ripe nutlets contained in
is

it.

In the Hop-hornbeam (Ostrya, see

enveloped in the sac-like bract; and in

mxixima and Melica

altissiina (see

a covering to the small

One
is

of the

fruit

it

*

464 * and 464

'),

the small nut

Grasses, as, for instance, Brlza

and 468

''),

to dispersion

for keeping fruits

the dry glumes constitute

by the wind.

and seeds suspended

in the air

This form of mechanism occurs in the shape either
membranous boi-ders.
In Willow-herbs (Epilobium; see
Asclepiadaceae (e.g. Cynanchum, see fig. 471'), and several BromeliacesB

of the nature of a parachute.

472*),

4G8

which adapts

commonest devices

of tufts of hairs or of
fig.

figs.

figs.

many
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(e.g.

Tillandsia; see

fig.

poles are so provided.

Compositae

475^) only one pole of the seed

Adenium

hairs, whilst in

(e.g.

(see

fig.

471

-),

is

furnished with a tuft of

belonging to the family Apocynacefe, both

In Valerianacese

Valeriana;

(e.g.

Senecio and Taraxacum; see

figs.

471

1'^'")

see

471

fig.

from the upper extremity of the achene.

the parachute and the body

it

in Tillandsia and

TaraoMcum); but usually the former

five petals which are in the form of

Fig.

470.— Dispersion of

Bombax.

feather-like lobes,

471

Sometimes

is

may

directly sessile on

In Verticordia

be.

469 ^•'''^), of the family Myrtaceae, a strange and beautiful parachute

formed by

fig.

in

keeps in suspension are connected by a slender stalk

one extremity of the seed or indehiscent fruit as the case
(see figs.

and

the tuft of hairs which

acts as a parachute springs

(e.g.

^)

''},

^

Aneynone

and in some

traits

sylvestris.

fans, each

little

and seeds by the wind.
^

Oossypium Barbadense»

Labiatae, as, for instance,

Micromeria nervosa

(see

the radiating, hair-studded segments of the fruiting calyx constitute a

On the other hand, in several
many Plumbaginacese (e.g. ÄTnieria;

similar apparatus.

other Labiatse

acetabulosa), in

see

Dipsacese

is

composed of ten

(e.g.

Scahiosa; see

fig.

468^) the parachute

dry membranous calyx or from the epicalyx.

is

fig.

468^),

(e.g.

and

Ballota

in several

developed from the delicate,

Nor must

reference to the

Silver Tree (Leucadendron argenteuTn, one of the Proteaceae) be omitted.

Cape

The

fruits here are produced in large cones not unlike those of the Stone Pine (Pinus

Pinea) in form and dimensions.

Each bract

consisting of a nut with persistent wiry style

of the ripe cone subtends a fruit

and stigma.

The 4-lobed perianth

also persists as a membranous parachute, its originally free apices having become
connate above the nut and around the style. Ultimately the original attachment of
the perianth below the ovary becomes dissolved, and as the nut falls out of the cone

DISPERSAL BY WIND.
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the style (with nut suspended below) slides out of the hole, around which the
perianth-lobes are connate, until

Fig.
>

Serueio milgarU.
'

»

stigma.

'

further progress

is

arrested

by the button-like

471.— Dispersion of fruits and seeds by thi wind.

Adenium Honghel.

CtfnancAum/uteatum.

its

MUnmeria

' Valeriana Iripteri».
* Typha Schuttleworthii.
» Eriophorum angxutifoliim.
nervom. » and > Taraxacum oßciaale. i° Salix ityrnnitet.

The perianth here forms a

below at the end of a

beautiful parachute, with the nut hanging

an enterprising balloon-gymnast.
From the fruits and seeds equipped with parachutes we pass to those which are
embedded in masses of wool or in envelopes of silky hairs, and are thereby enabled
freely

string, like
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The hairs arise either from the surface of the seed-coat
(Bombax and Gossypiurn; see figs. 470 and 470^), or
else they spring from the base of the seed, as in Poplars and Willows (Populus
and Salix; see p. 423, figs. 318 » and 318*; p. 424, fig. 319 and fig. 471"). In the
to remain poised in the
(testa),

Bulrush (Typha; see

and

air.

as in the Cotton trees

fig.

471

'

*)

achenes themselves.
in the Cotton-grass

Melica Balansce.
speciosus.

6

^

Epilohium coUinum.

is

rise

from the pedicels of the
see

sylvestris;

fig.

'

fig.

471

3

as, for

instance,

where the structure which repre-

^),

—Dispersion of fruits and seeds by
size.

fruits,

470^) from the

In other cases they arise from the floral-leaves,

Calamagrostis £pigeios; nat.

sents the perianth

Anemone

(Eriophorum; see

Fig. 472.
^

they take their

in several Ranunculacese (e.g.

tlie

xhe same magnified.

wind.
*

Geum montanum.

^

^schynanthus

Clematis Flammula.

transformed into delicate hairs, and in Trifolium plwrnosum,

where the fruiting calyx

is

wrapped

beset with extremely fine hairs

(e.g.

in wool.

In

many

Grasses the glumes are

Melica and Calamagrostis; see

in Micropus, of the Compositse, long hairs project

and envelop the entire capitulum in a

from the

flocculent mass,

figs.

472

^' ^'

^),

scales of the involucre

and in the Venetian Sumach

(Rhus Gotinus) the stalks of abortive flowers are covered with a
woolly down, which serves for the di.spersion of the fruits, whose stalks ai-e usually
or Wig-plant

free

from wool.

Lastly,

we have

suspended in the air for a more or
tails.

the cases where the fruits or seeds are kept

less

prolonged period by means of special hairy

Either the seeds are tailed at both ends, as in uEschynantkus (see

fig.

472

^),

one of the Gesneracese, in which the tiny seeds are furnished with two long hairs,
one at each end, or else the style lengthens after the flower has faded and becomes
converted into a spirally-curved

tail,

which remains attached

to one side of the

BY WIND.

DISl'EllSAL

Hko a paracliute, as may bo seen in Oeum, Atragene, Pulsatilla,
472^ and 472'). In some Grasses, such as Stipa (see vol. i.

achene, and acts

and Clematis
p.

619,

fig.

859

(see tigs.

147

an awn

^),

is

developed in the form of a long feather, which soars

above the tightly-closed glumes inclosing the

fruit.

Several of the fruits and seeds above described are directly exposed to the wind.

Owing

to the fact that the desiccation of the envelopes

and stalks of the

fruits at

the time of ripening of the seeds renders certain layers of tissue brittle, a moderate

wind
in

to cause the fall of such fruits,

is sufficient

from the plant drives the

their severance

The

a horizontal direction.

and the same gust that brings about

fruit along

fruit does not fall to

the ground until the wind drops, or until

its

pro-

by some obstacle.
Many other fruits and seeds detach themselves

gress is arrested

when they

spontaneously from the mother-plant

are

but are not directly exposed in consequence to
the full shock of the wind.
In these we find many

ripe,

contrivances for the purpose of ensuring that the
parts to be dispersed shall be brought out from their

and given over

shelter,

to the

wind at the proper

In some tropical Orchids which are epiphytic

time.

on the bark of old

trees (viz. Aericles, Angroicuvi,

Sarcanthus, Saccolabium,

capsular fruits

&c.), the

contain, in addition to the small seeds, hair-like cells,

with spiralh^-marked and obliquely-pitted walls (see
fig.

473).

Vanda

teres (see fig.

question are

They

are

475

The

as a type of this group.

woven together

^)

may

be taken

hair-like cells in

into a sort of

felt.

Fig.

extremely hygroscopic, and twist and

turn about in a curious manner

if

473.— Seeds of the Orchid Vanda teres,
which are moved from the interior to the
the capsule by hygroscopic
liair-lilie cells, aud are thus exposed to
the wind
x 100.

surface of

the slightest

;

change of condition in respect of moisture occurs.

When

the valves of the capsules

active

movement

a certain extent

is

move apart under

the influence of a dry wind, an

simultaneously initiated in the matted hairs.

puti'ed up,

and consequently

it

The

felt

becomes to

squeezes out between the valves of the

which are imbedded amongst the hairs, from the interior
to the surface of the capsule, where they are liable to be blown away by the least
breath of wind. This happen.s, as was said, when a dry wind is blowing. In wet

capsule,

and drags the

seeds,

weather the capsules close up, and conceal both hairs and seed once more in their
Similar phenomena

interior.

posites

In

whose

may

be observed in the fruit-capitula of some Com-

fruits are spontaneously detached

damp weather

the loose achenes

lie

from the receptacle on ripening.

hidden in the involucral cup, as though at

the bottom of a basket, and the hairy pappuses appended to the achenes are clubbed
together.

When

the atmosphere

is

dry, the involucre,

which

is

composed of hygro-

scopic scales, opens, and the pappuses of the fruits within spring apart, and so act as
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The

levers.

by

fruits are speedily raised

this

means above the edge of the open
In some other Com-

involucre to a sufficient height to expose them to the wind.

such as the Dandelion (Taraxacum), the fruits do not detach themselves

posites,

spontaneously from the

floral receptable

when they

The segments

are ripe.

of the

involucre close together in wet weather, as do likewise the hairs or plumes of the

In dry weather the involucre opens, whilst the feathers of the pappus

pappus.

diverge so as to assume the form of a parachute, and in that condition offer a com-

A moderate

paratively large surface for the wind to act upon.
able to

lift

them away

(see

receptacle; the

Fig.

gust of wind

is

now

the fruits, with their expanded parachutes, off the receptacle and carry
471^).

fig.

no breath of wind

If

damp atmosphere

stirs,

they remain upon the

of evening causes both parachutes

and involucre

474.— Dispersion of fruits .inii seeds liy the wind. Fruits of a Tliistle (Cirsium nemoratc) lloating in tlie air and becoming
detached from their parachutes and droppiug to the ground whenever they encounter an obstacle in the course of their
flight.

to close

the air

up
is

again,

and the process of dispersion

is

suspended until next day, when

In Andropogon IschceinuTU, Avena

dry once more and the sun shining.

awn composed of
spirally-marked and highly hygroscopic cells, and bent like an elbow, and this awn
undergoes a marked spiral torsion, accompanied by a slight downward flexure
whenever the air is dry. The distal arm of the awn is liable to get pressed against

pratensis, and

many

other Grasses, the flowering glume has an

objects in the course of these
fruits

wind.

above the outer glumes.
In several Scabiouses,

movements, and

They
also,

it

then acts as a lever in raising the

are then easily

blown away by a puff

of dry

the breaking up of the fruit-capitulum, and the

raising of the fruits with a view to their dispersion

a bristling movement on the part of the hygroscopic

by the wind, are occasioned by
Each fruitsetfe of the calyx.

surmounted by a pappus of delicate feathery hairs. When the
air is damp these feathers are folded together; when it is dry they become unfurled
In this condition of divergence, they present an ample surface to
(see fig. 471^).
let in

the Valerian

is

the wind, and the slightest gust detaches the fruits and blows them away.

phenomenon occurs

in

Dry as, and

into the details of these cases.

in

some other

plants; but

A similar

we cannot now

enter
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In the case of Willow-herbs (Epilobiuvi) and of some Pines {Pinus nigricans,
P. sylvestris, &c.) the fruit-valves and fruit-scales which cover the seeds only open

back mider the influence of the sun's warmth, and when a dry wind

and the same wind which thus operates on the valves and
seeds the

moment they

is

blowing,

scales also carries

ofl"

the

are exposed, they being furnished with wings or tufts of

The reader must be referred to p. 447 for a
wind on the fruits and seeds in question.

hair with a view to aerial dispersion.

description of the manifold effects of a dry
First, the

dry capsules open; secondly, the

the

where they are protected against moisture, are shaken out by the swaying

to

fruit-s,

and fro of the

elastic fruit-stalks;

and

seeds, hitherto lying in the interior of

thirdly, these seeds are

caught up and

by the wind.
The distance to which fruits and seeds which are adapted to aeiial transit by
means of wings, hairy tails, parachutes, inflated envelopes or woolly coverings, as the
case may be, are conveyed by the wind depends on the degree of perfection of their
mechanism, on the condition of the air in respect of moisture, and on the strength
of the current of air by which they are transported.
When the weather is calm and
sunny, innumerable of the lighter fruits and seeds are carried up to a great height
by the ascending currents which are generated in the atmosphere; but they usually
descend again after sunset at a little distance from the spot where they were taken
up.
Such excursions do not conduce so much to a dispersion of plants over large
areas as to their deposition on shelves and in crevices of steep walls of rock, where
seeds would not otherwise easily acquire a footing. Currents moving in a horizontal
direction may, it is true, convey their freight of fruits and seeds over extensive
scattered

tracts of country,

but very exaggerated notions are usually entertained concerning

the distances thus attained.

Amongst the numerous

blown by storms of wind to the tops of the Alps and
the glaciers, not

a,

single one derived

species of fruits

left

from distant parts

and seeds

upon the snowfields above
{i.e.

from another

district)

has been found after careful examination of the deposited matter; and from this

we may
further

infer that, even

on motmtains,

fruits

and seeds are scarcely conveyed any

by a raging wind than when they are blown from one

side of a valley to

the other.

In

many

plants the wings or parachutes, as the case

may

be,

only remain

attached to the seeds or fruits for the period of their journey through the

air.

If

membranous wing drops off,
and the seed is then no longer capable of flight. This phenomenon is even more
marked in the fruits of Thistles (e.g. Carduus and Cirsium; see fig. 474). The
achenes, which are comparatively large, are supported by parachutes and float
quietly in the air, but the moment one of them strikes against any obstacle the
the winged seed of a Pine gets strande'l anywhere the

fruit severs itself

from the parachute and

falls to

the ground.

There can be

little

doubt that to this mode of dispersion must be attributed the common occurrence of
Thistles at the foot of walls

and

in hedgerows,

inasmuch as the floating

carried against such structures with especial frequency.

fruits are

In other cases the fruit or

seed maintains permanently a firm connection with the parachute, and the latter
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serves to fasten
present.

it

to

some place where the conditions

For instance, when the seeds of Tillandsia

with the boughs of old

trees, as

requisite
(see

475

i'or

^)

germination are

come

into contact

they are blown along in a horizontal direction, they

fasten on to the bark where they are able to germinate immediately.

pappus to which the seed owes
substratum favourable to

The modes

its

buoyancy serves subsequently

Thus the

to anchor

it

to a

development.

of dispersion of fruits

Fig. 475.
1

its

and seeds through the agency of animals are

— Dispersion of fruits and seeds by the wind.

Capsule of Vanda teres, from which the seeds have been transferred to the air by means of hygroscopic hairs, and are being
blown away. 2 Open capsule of a Tillandsia the seeds are being lifted out by the wind by means of their parachutes.
If a seed is blown against the bark of a tree it is anchored there by the hairs of the parachute.
;

almost as varied as the different methods of dissemination by the wind.
cases such dispersion

is

In

many

brought about by the animals using the fruits and seeds

question for food; the undigested parts are excreted, and any embiyos which

in

may

have survived the passage through the alimentary canal subsequently germinate. As
the fact of this

mode

of dispersion has been a matter of dispute

amongst

botanists,

and could only be established by experiment, 1 determined to feed various animals
with selected fruits and seeds, and to ascertain fii-st of all whether the embryos
preserve their vitality after passing through an animal's intestinal canal.

and seeds belonging to 250

different species of plants

Fruits

were used for the purpose, and
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the following birds were fed with

jackdaw, raven, nutcracker,
liill,

tlunii:
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hlaekbird, song-thrush, rock-thru.sh, robin,

siskin, goldfinch, aerin-finch, titmouse, bullfinch, cross-

pigeon, fowl, turkey, and duck; and also the following

horse, ox,

and

mammals: marmot,

After each meal the fasces were examined, to ascertain what

pig.

seeds they contained, and were then laid on a separate bed of earth, and at the

same

time fruits and seeds of the same plants which had not been used for food were
planted in an adjoining bed.
precautions which

and

it

I shall confine

It

would be out of place

was necessary

to set forth here all the

to take in conducting these laborious researches,

myself to a statement of the most important results obtained

from 520 separate experiments.

As regards
Almost

all

the

mammals

subjected to experiment very few words will suffice.

the fruits and seeds administered to them, whether they took

voluntarily or unawares

mixed with

their ordinary food,

once or upon being chewed with the cud.

It is true that

them

were destroyed either at
a few millet-seeds germin-

ated from the ox-dung, and must therefore have escaped being crushed during

rumination, and that one or two solitary specimens of lentil-seeds and oat-fruits

Hippophae rhamand Robinia
Pseudacaeia all germinated after passing through a pig; but the number of the
seedlings so obtained was scarcely appreciable as compared with the number of
fertile seeds swallowed in the animals' food, and the fruits and seeds of about 60
other species of plants completely lost all power of germination during their passage
through the intestines. The birds resolve themselves into three groups in relation
to the matter in question.
The first group includes those which grind up even the
hardest fruits and seeds in their muscular and hard-coated " gastric mills " which are
in addition usually filled with small stones and sand.
Amongst these, some strip
the fruits and seeds when they first lay hold of them, and thereby condemn them to
destruction.
To this group the following birds of those employed in the experiments belong, viz. the turkey, the hen, the pigeon, the cross-bill, the bullfinch, the
similarly passed uninjured through a horse, whilst

noides,

Ligustrum vulgare, Malva

crispa,

Cornus

Rhaphanus

alba,

sativus,

goldfinch, the siskin, the serin-finch, the nutcracker, the titmouse,

No

seed capable of germination

and the duck.

was found under ordinary conditions

in the excre-

ments of these birds; only when on a few occasions food was forcibly administered
to the hen and to ducks, so that their crops must have been overloaded, were a few
seeds found to have escaped pulverization, and to

still possess the power of developThe seeds in question belonged to Arenaria serpyllifolia, Papaver Rhceas,
Sisymbrium Sophia, Ribes rubrum, Ligustrum, vulgare, Fragaria Indica, and
other species. Ravens and jackdaws form a second group, in that the stones of the

ment.

drupes and hard-coated seeds of the berries which they ate passed uninjured through
the intestine, whilst soft-coated seeds and fruits were

all

destroyed.

It

is

worth

mentioning in particular that after these birds had been fed with cherries their
excrements contained cherry-stones 15
able to germinate.

Of the

mm.

in diamater, every one of

which was

birds selected for experiment, the blackbird, the song-

thrush, the rock-thrush, and the robin belonged to a third group.

Of

these the
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blackbird was tbe least fastidious about
the

Yew

without afterwards relieving

its food.

even swallowed the fruits of

It

crop of the stony seeds, and

its

was mixed with

it

never

The song-thrush refused all
dry fruits of 5 mm. diamater or more, even when they were mixed with the finelychopped meat with which the bird was fed. They also avoided certain strongrejected a single fruit that

its food.

On

smelling fruits, such as that of the Yarrow.

the other hand, the aromatic fruits

of Umbellifez'ae

(e.g.

Bupleurum rotundifolium and CaruTn Carvi) were

eaten with

great avidity.

The

seeds of the Tobacco-plant, Henbane, and Foxglove

mixed with

the food were not rejected and caused no

eflects,

ill

and no more did the

berries of

On the other hand, a songWhen fleshy fruits with seeds

the Deadly Nightshade, which were devoured greedily.

thrush sickened after eating berries of Phytolacca.

of diameter exceeding 5 mm., such as those of Berberis, Ligiistrwm, Opuntia, and

Viburnum, were introduced into the crop, the pulp passed thence into the gizzard,
Many seeds, as, for example, those of Lychnis
all the seeds were thrown up.
flos-Jovis, were carefully removed from the rest of the food with which they had
been mixed. The seeds of fleshy fruits which were greedily devoured were thrown
but

out of the crop

if

the stones which they inclosed measured as

much

as 3

mm.

and evacuation was surprisingly short in the

interval of time between ingestion

birds of the third group.

A

morning excreted numbers

of the seeds after the lapse of three quarters of

thrush fed with Ribes petrceum at 8 o'clock in the

and seeds of Sambucus nigra were found

The

canal in half an hour.

The

to

an hour,

have passed through the alimentary

majoi'ity of seeds took

from li

to 3 hours to

perform

Curiously enough, the small smooth fruits of Myosotis sylvatica and

the journey.

Panicurn, diffusum were retained for the longest period.

Of the

which passed through the intestine of one or other of these

fruits

and seeds

birds, 75

per cent

germinated in the case of the blackbird, 85 per cent in the case of the thrush, 88
per cent in the case of the rock -thrush, and 80 per cent in the case of the robin.

The germination
usually

(i.e.

in

similar fruits

of fruits

from 74

and seeds that had undergone ingestion and excretion was

to 79 per cent of the cases)

and seeds which had not been treated in

nated for the purpose of comparison.
Ribes, Lonicera)
as

tardy as compared with that of

was the period

grow on richly-manured

Only

this

in the case of a

way but were
few berries

only germi-

(e.g.

Berberis,

The seeds of such plants
Atnaranthus, Polygonum, Urtica) after passing

of germination hastened.

soil (e.g.

uninjured thi-ough a bird's intestine produced stronger seedlings than did those

which were cultivated without such preliminaries.

From
the

these experiments

it is

evident that the dispersion of edible fruits through

agency of thrushes and blackbirds

exceptional

phenomenon obtaining

place in the case of

matter of

fact, it

often disseminated in
trees,

and

many

other plants,

does take place.
tliis

manner.

is

was formerly supposed, an

may

take

and other observations prove that, as a

Plants possessing fleshy fruits are undoubtedly

The occurrence

also their unexpected appearance

thus receives a natural explanation.

not, as

in the Mistletoe only, but one that

of such plants as epiphytes

upon

on the tops of high rocks and old walls
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phenomenon

Tlie

in question also enables us to interpret the

meaning

of the

changes undergone by fleshy fruits at the season when their dispersion becomes

inasmuch as they serve the purpose of attracting animals, and the same

desirable,

consideration applies to the contrivances

taking the fruits before they are

on

latter contrivances

p.

whereby animals are discouraged from
Mention has already been made of these

ripe.

444; and as regards the attraction of animals with a view

to the dispersion of ripe fruits the following particulars are of especial interest:

Fruits and seeds that are

have a sreeu colour resembling that of the

))lant,

On

unripe are hidden amongst the leaves of the mother-

still

foliage,

and are destitute of

scent.

ripening the fruits are exposed, the coats of the fruits acquire a conspicuous

and frequently emit a strong

coloration,

scent.

In the cases where the seeds alone

are dispersed and the pericarps are left behind, as, for instance, in Pceonia Russi,

Euonymus

veiTucosus and Magnolia grandißora, the capsules or

burst

follicles

open, and the seeds are of a bright red or yellow colour, sometimes flecked with steel-

blue and black, which renders them visible from afar.
of

Euonymus and Magnolia

which renders them even more conspicuous. The particular colour assumed

of threads

by

fruits

In the above-named species

they emerge from the pericarps and hang at the ends

and seeds

at the time of maturity varies according to that of the foliage

The

by which they are surrounded.
green environment;
Gaulteria,

therefore,

Taxus, Arhutus

Ilex,

Vitis-Idcea) a red coloration

is

different tones of red stand out best fi-om

plants

for

with evergreen foliage

Unedo, Ardostaphylos

the most advantageous.

uva-iirsi,

a

Ardisia,

(e.g.

Vacciniuni

Also in the case of plants

with foliage which, although not evergreen, does not acquire an autumnal tint at the
season

when

the fruits are ripe,

e.g.

the Strawberry, the Raspberry, the Currant,

the Wild Cherrj', and the Red-berried Elder
fruits is of g-reat value.

On

{Sambucus Ehulus) the red hue

of the

the other hand, red fruits would stand out but

little

against a background of foliage that had already donned the red or yellow tints
of

autumn by the time they

hederacea,

Comus

sanguinea,

ripened,

and accordingly the

Myrtillus and V. vliginosum,, &c., are, as a
fruits are black

and the

fruits of Ajnpelopsis

Prunus Padus, Ardostaphylos

fruit-stalks red, as in

fact,

alpina, Vaccinium,

blue or black.

Samhucus nigra,

coloured on the side exposed to view, as in the Apple and the Pear.
the Quince
foliage.

and the Pine-apple are

White

berries,

set off

by

Sometimes the

or the fruits are only

their yellow colour

The

fruits of

from the blue-green

such as those of Cornus alba and Syraphoricarpus, occur

which cast their leaves before the fruit is ripe. Standing out
against the brown or gray background formed by the leafless branches and the
principally in plants

fallen leaves of late

autumn these white fruits are clearly visible.
by their scents is a matter of common

which fruits are advertised

we need only

The extent

to

experience, and

refer for illustration to the Strawberry, the Raspberry, the Quince,

and

the Pine-apple.

Seeing that the seeds and stones containing seeds of the fleshy fruits eaten by
thrushes and blackbirds only remain a short time in the crop and intestine of the
bird, it is probable that the plants in question are disseminated
Vol. n.

by

this

agency to
105

THE DISPERSION OF SPECIES BY MEANS OF FRUITS AND SEEDS.

866

the distance of a few leagues at most, in the course of a single year, and that

takes

may

many

years to distribute them, step by step, as

reasonably suppose that distribution

it

it

We

were, over large areas.

effected principally in the direction of

is

those parts of the world towards which thrushes and blackbirds are in the habit of

journeying by short daily stages

when autumn,

the season of the maturity of most

fleshy fruits, sets in.
It is well

known

that nutcrackers, jays, squirrels, and marmots, keep stores of

food in larders, which they

are liable to be left

up in holes in rocks or in the earth or in some other
the kind, and that such fruits and seeds as they conceal tliere
permanently for one reason or another. The hiding-place

may

as

secret hiding-place of

be forgotten,

or,

fit

more likely, the creature that occupied it may fall
The fruits and seeds may then germinate in the place

is still

a victim to a bird of prey.

of concealment, and, inasmuch as the latter

is

always more or

less distant

from

the spot whence the fruits were taken, this must also be accoimted one of the modes
of

di.spersion of the plants in question.

phenomenon

have myself observed this curious

I

also in the case of the dissemination of the Arolla Pine

{Pinus Cemhra)

by nutcrackers, of Beeches, Oaks, and Hazels by jays, and of Hazels by squirrels.
The subject of the dispersion of seeds by insects may be most conveniently dealt
Otto Kuntze observed how ants fasten on to the pulp
which surrounds the seeds of Carica Papaya, and push the seeds before them in
companies of three, and Lundstrom narrates that the seeds of the Cow-wheat

with in this connection.

(Melampyruvi), after they
early directed

my

are carried

fall out,

ofi"

to ant-hills.

found that the phenomenon occurs on a very large
ccespitum,

in

particular,

engaged

indefatigably

is

The ant

scale.

live in holes in the earth,

hollow

than Tetramorium.

by other
coats,

if

Many

trees,

form of

rufibarbis, &c.), exhibit this

So far

as

ants,

and

I

Tetramorixt/m,

Other

species,

which

and such places (Lasius niger, Formica
but they are much more fastidious

activity,

kinds of seed, which are at once pounced upon by the

they are scattered in the path of those

species.

by

throughout the summer in

dragging seeds to the ant-hill and storing them up there.

last-named

These statements

attention to the subject of the dispersion of seeds

my

observations go,

it is

insects, are left

imtouched

the seeds with smooth external

but with large micropylar and hilar caruncles (see

p.

425) which are convej'ed

Asarum, Europceum, and A. Canadense, Chelinivalis, Möhringia m.uscosa,
Samguinaria Canadensis, Viola Austriaca and F. odorata, Vinca herbacea and
V. minor, and various species of the genus Euphorbia.
The Tetramorium showed
to the holes, as, for instance, those of

donium majus, Cyclamen Europoeum, Galanthus

a preference

for the seeds of

Sanguinaria Canadensis, which

or four small ants join forces

when one

is

to be transferred to a hole.

be no doubt that the caruncle, affording as

it

There can

does an easily accessible supply of

food, constitutes the source of attraction to the ants,

those particular seeds,

possess a very con-

These seeds being comparatively large and heavy, three

spicuous hilar caruncle.

and induces them to carry

off

\either the smooth coats of the seeds nor their contents

are touched by the ants

Only thus can we

interpret the fact that the

seeds
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dragged by ants under the ground, or into crevices in walls, germinate in those
It sometin>es happens also that hero and there a
situations in the following year.
seed

is left

behind on the route of the ants, and in that case the caruncle

is

usually

off.
Such abandoned seeds likewise germinate in the following year, and this
explains the fact that the routes traversed by ants are regularly planted with
certain species of plants.
For example, in the Botanic Gardens at Vienna, the

eaten

majus is a constant feature of the ant-runs.
The transport of fruits and seeds to spots more or less remote from the localities
where the mother-plants grow, by animals which have a definite purpose in view
in so conveying them from one place to another, is on the whole a rare means of
But the unintentional
dissemination, and is confined to comparatively few species.
dispei-sion of fruits and seeds by animals is of much more common occurrence.

presence of Ckelidonium

objects thus dispersed get stuck or hooked, or otherwise fastened to the animals

The

in the course of the latter's wanderings,

and sooner or

The

as being an unpleasant encumbrance.

places

later are got rid of

where such

fruits

by them

and seeds are

deposited are, however, always more or less distant from the spot where they
ripened, and, as a general rule, they afford favourable conditions for germination.

The adhesion
of other animals

of fruits
is

and seeds

due either

to the feathers of birds

to the

and

to the skin or fur

agency of water, mud, and moist earth, or to

that of special sticky substances secreted

by the

plants.

In the case of

many

aquatic and marsh plants, such as the genera Alisma, Butomus, Garex, Myriophyl-

Phellandrium, Polygonum, Potamogeton, Sagittaria, and Sparganiwm, the
fruits and seeds are unprovided either with special organs of attachment or with
lura,

\'iscid secretions,

but as was mentioned on

afloat on the surface of the water.

floating fruits of this kind,

If

p.

847 they have the power of keeping

one dips one's hand into a pond covered with

and draws

it

out again quickly, a number of the fruits

always adhere to the skin by means of drops of water. The same thing happens
when water-fowl rise from the water after swimming about for a time. The beak,
legs,

and feathers of a bird that has been shot not infrequently have the fruits in
nm off. If the bird had settled upon

question clinging to them after the water has

another pond the fruits would no doubt have been transferred to
throuo-h the intervention of water
in the dispersion of fruits to

The agency

of

mud and

means caused

Adhesion

assuredly by no means an insignificant factor

moderate distances.

boggy earth in affixing objects to animals is espethe numerous small fruits and seeds, which are by
birds when they come to the water's edge to drink.

wet,

cially efficacious in the case of
this

is

it.

to adhere to

Jackdaws, herons, and snipe are not very particular about cleanliness, and they are
invariably found to be smeared with mud.
species, are

Swallows, particularly the rough-footed

very important members of this category, as during their sojourn on the

banks of rivers and ponds they get bespattered with particles of mud. It is true
that they try to cleanse themselves from all such foreign matter, but when the
season for migration approaches they become restless and excited and forget the

morning

toilet

which, until then,

is

performed with great

care.

In the same manner
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when they migrate neglect their usual habit of assiduously removing all
and we know from the investigations made by Darwin how great is
number of seeds imbedded in the mud. From 6f ounces of mud 537 plants

water-fowl

traces of dirt,

the

germinated.

my own

In

mud

case the examinations of the

obtained from the

beaks, feet, and feathers of swallows, snipe, wagtails, and jackdaws resulted in about
half as productive a yield of fertile seeds; but that

and when
metres in
kilometres,

a sufficiently striking result;

is

clear that fruits

it is

and seeds

affixed to these birds

The number

very short time over several degrees of latitude.

which are dispersed in
are water-side

following

is

remembered that pigeons and cranes traverse from 60 to 70 kiloan hour, whilst swallows and peregrine falcons cover as much as 180

it

list

this

manner

and of these

of those

is, it is

true,

but small.

fruits

and seeds

I

be carried in a

of species of plants

For the most part they

chiefly small annual species, as

whose

may

is

evident from the

found most frequently in the

mud

taken from birds:
Centunculus miniimis.

Heleocharis acicularis.

Lythrum

Cyperus flavescens.

Isolepis setacea.

Nasturtium amphibium.

fuscus.
„
Elatine Hydropiper.

Junctis hufonius.

Erylhraea pulchella.

Samoltis Valeraiuli.

Glaux maritima.

lamprocarjms.
„
Limosella aquatica.

Glyeeria fluitans.

Lindemia pyxidaria.

Veronica Anagallis.

„

compressus.

Most of these species are distributed over
remain for a long time in any particular

all

Salicaria.

„

palustre.

„

syivestre.

Scirpus maritimus.

parts of the world, but they seldom

They

up quite unexpectedly at places where migrating birds have rested and gone to drink.
The
extraordinary occurrence on the edges of ponds in Southern Bohemia of the tiny
Coleanthus subtilis, which is indigenous to India, and the sudden appearance of
the same species of grass in the West of France about twenty years ago may be
unhesitatingly attributed to the mode of dispersion in question, as may also the
occurrence of the tropical Scirpus atropurpureus on the shores of the Lake of
Geneva and that of the Southern native Anagallis tenella on the shores of the
Schwarzsee at Kitzbühel in North Tyrol.
The instrumentality of rain-soaked earth on steppes, on ploughed fields, and on
roads in sticking numbers of fruits and seeds to animals' feet, whether the latter be
in the

form of hoofs, claws, or

locality.

toes, or to their hair or feathers, as the case

has been the subject of repeated investigation.
the feet of birds

Darwin found a

Many weeds which grow on

large

fields

number

of the

Gecko

(a

this

mode

may

be,

In the hardened earth taken from
of seeds, of

which many germinated.

and roadsides {Prunella vulgaris, Malva rotun-

difolia, Potentilla anserina, P. reptans, P.

depend mainly on

often start

of dispersion.

supina, Ranunculus sardous, &c.)

According to an informant, the suckers

kind of lizard adapted to running about on smooth rocks and walls)

are sometimes beset with fine seeds, and there can be no doubt that certain plants

may

be disseminated by such means over steep declivities of rock.

The excretion

of sticky substances

by

fruits

and seeds themselves must naturally
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promote their becoming attaelied to animals.
mentioned in

vol.

i.

on

p.

Although the adhesive materials

615 as exuding from the fruits and seeds of various Com-

posites, Crucifers, Labiates,

and Polygonaceae when they are wetted may be

primaril}'

devoted to fixing those structures to a substratum where they can germinate, they
also frequently serve a second purpose in sticking

them

The

to passing animals.

by the Meadow Saffron {Colchicum), whose seeds
and horses by means of a comparatively large
caruncle, which becomes viscid when it is wetted; in this manner the seeds are conveyed from one pasture to another. There is also an instance that has come under
best instance of this

is

atibrded

stick to the feet of cows, sheep,

own

lay

observation of a small owl {Athene noctua), which, in catching mice, brushed

Wormwood

against

when it flew away was all besmeared
which had been rendered sticky by a previous shower of rain. The

witli the fruits,

bushes {Artemisia), and

succulent berries of Bryonia, Lycium, Solanum, and various other Cucurbitacea3

and Solanacese burst on the
their seeds stick to the hairs

from the reports of

bable,

slightest touch

and

also

The mode

p. SJiS,

and

and sometimes

it

seems not impro-

which are found

bristles of passing animals,

by large pachyderms, are disseminated in the

of dispersion of the seeds of

Nwphar and Nympha^a

is

Their dissemination by aqueous currents has been already dealt

very curious.

with on

are over-ripe,

travellers, that the fleshy Rafilesias,

principally on the routes frequented

same manner.

when they

but they are besides conveyed from pond to pond by water-fowl.

In order to obtain the nutritious seeds these birds break open the fruits of Waterlilies

with their

bills,

which are imbedded

and

in so doing are almost sure to leave

their bills before flying

rub them

The
happen

ofi" till

fruits

to

of the seeds,

in a slimy mass, sticking to the feathers surrounding their

If they are suddenly disturbed at their

bills.

some

meal they have not time

to clean

away, and so they carry the seeds with them, and do not

they reach another pond.

and seeds of several plants attach themselves to any animals that

brush against them by means of special glandular hairs or stalked glands.

These latter consist of round

cells or

groups of

cells

which are borne on stalk-like

structures springing from the epidermis, and which produce on their surfaces viscid,

The most diverse parts
and 476 ^).
may be clothed with stalked glands. In Boerhavia, Adenocarpus, and Pisonia (see
fig. 476 *), it is the pericarp; in Salvia glutinosa (fig. 476 '), and the various species of
the genus Plumbago, such as Plumbago Capensis (fig. 476^), it is the calyx; and in
Linnoea borealis (figs. 476® and 476^) it is a pair of bracts closely adherent to the

slimy, and resinous substances (see

fruit that is beset

formed
is

figs.

476

with stalked glands.

in the tissue of the fruit-stalk,

^

In

all

these plants an absciss-layer

and as soon as adhesion takes place the

severed from the plant at the region of this separating or absciss-layer.

plants
all

—

as,

for example, the annual CerastivAn

over them, and

when

glutvnoswm

—

^have glandular hairs

is

fruits to stick to the hair or feathers of

any animal that may happen

add

Many

the seeds are ripe and the plants partially withered and

only loosely rooted in the ground, a touch

We may

is

fruit

that, in the case of

sufficient to cause leaves, stems,

every plant above refeiTed to for

and

to pass.

illustration, the
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phenomenon

in question

is

not merely a matter of conjecture, but has come actually

under observation.

About 10 per cent of all Flowering Plants possess fruits or seeds which are
dispersed by means of clawed or barbed processes.
This mode of dissemination is
very like that whereby sticky fruits attain the same object. The part of the plant
which is provided with these structures hooks on to the hairs, bristles, or feathers
of

any bird or other animal that happens to come into contact with it. The conseis that it is torn away and carried off by the animal.
This act of depredation

quence
is

of course not intentional on the part of the creature that performs

it;

on the

contrary, such appendages are a source of discomfort, and are got rid of as soon as

Fig.
I

aculeata.

6

fruits.

2

^

;

But

possible.

476.—Sticky

stalked adhesive glands ou the fruitiug calyx of the same; x60.
gtallied adhesive glands on the fruit of the same
x60. ^ Liniicea borealis.

Salvia glutinosa.

many

in

cases this

is

Plumbago Capermg. * Pisonia
? Fruit of the same
x5.
;

not accomplished until a considerable distance

has been traversed, and sometimes the troublesome objects remain for weeks in the

The organs

creature's coat or mane.

beset with barbs (see

on special rigid

figs.

477

-

of attachment are either

and 477

^^).

tip or

In the latter case the barbs are borne

and are either

bristles or needles,

hooked at the

collected together at the top, as in

a harpoon, or else are arranged in longitudinal rows as in a hackle for combing

Only

in a

few instances

(e.g.

in

Limnanthemum nymphaoides) do
as hooked bristles

and hooked

flax.

Polygala, glochidiata, Stellaria glochidiata, and
these structures, which

prickles, occur

may

be classed together

on the seeds themselves; usually they

are appendages of the pericai-p, and as such exhibit every degree of size possible,

from the

delicate,

(Circcea, see

figs.

hooked
477

*

bristles

and 477

on the small nutlets of the Enchanter's Nightshade

*) to

the thick, firm claws on the fruits of the African

Harpoon Fruit {Harpagophytmn j)rocumhens). The hooked spines of the latter
fruits attain to the size of crows' feet, and are a notorious source of vexation to
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niminnnt animals, both wild and tame.
tlie

sjn-ing-boks sometimes tread

In the Transvaal and on the Orange River

upon them unawares, and when that happens the

sharp claws grasp the hoof and the animal
gallops

madly away, but

It is often several

is

unable to set

is

driven to frenzy by the pain and

itself free

from the instrument of

days before the capsule breaks up and

Fig.
>
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477.— Fruits furnished with

falls off.

The

torture.

fruits, whicli

hoolis.

Galium Aparine. - Hooked bristles of the fruit of the same. * Bedysarum Canadense. * A piece of the lomentum of the
game. * Hooked bristles of Hedysarum Canadense. 6 Cynoglossuin pictum. t Hooked prickles on the fruits of the same,
s Circcea Lutetiana, » Hooked bristles on the fruit of the same, lo Torili« Anthriijcus. n Single fruit of Torilis Anthriscus.
i* Single fruiting spike of the same.
12 Curved prickles on this fruit.
'3 Lappago racemosa.
16 Setaria verticiUata.

"

Fruit-hearing branchlet with involucral bristles from a spike of Setaria verticiUata. >7 Bidens bipinnata.
" Fruit of Caccinia Uri'jma. 2*> Hooked prickles on the fruit of Caccinia strüjosa, 2, 4^ 6^
1«, 1», 1« and " magnified.

fruit of the same.

is

Single

7^ 9^ ii_ it^

are armed with hooked bristles or prickles, are so numerous that even a superficial

account of them cannot be undertaken here, and

mentioning a few of the most remarkable forms.
fruits of

Krameria Ixina and

we must

content ourselves with

Amongst

Triuvifetta Plumieri (see

figs. 478'*'

sheathed achenes of several species of Calligonum and Rumex,

many

these are the capsular

e.g.

and 478^'), the

Rumex nepalensis

Medicago agrestis and M. radiata,
Onobrychis cequidentata and Hedysarum Canadense; see figs. 478^ and 478 ^ and

(fig.

478'), the pods of

Papilionaceae

(e.g.
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figs.

^'

*

*),

the nutlets of several Boraginacese

and Caccinia; see

figs.

477

^'

''•

'^'

-"),

Echinospermum, Cynoglossum,

(e.g.

the several segments of the lomenta of J^schyno-

Tnene patula, the jointed siliquas of Tauscheria lasiocarpa, the schizocai-ps of some

Asperula and Galiv/m

species of the genera

and 477

^),

much

Galium Aparine;

rarer.

figs.

477

10,11.12^

and

Such are the bending of the

sepals,

when

the fruit

of the fruiting calyx of the form of

by the teeth

fig.

^

(see fig. 478^), the presence

exist,

is ripe,

but

so as to

478®), the assump-

hooked

prickles,

Tnfolium spumoawm, Ballota

Valerianella echinata and V. hamata,

Marruhium vulgare
1, 2, 3,

477

figs.

Other contrivances

478*).

figs.

convert the calyx into a claw, as in the genus Rochelia (see
tion

see

and the mericarps of many Umbelliferse {Caucalis, Daucus, Orlaya,

Sanicula, Torilis; see
are

(e.g.

as in

rupestris,

and

on the achenes of Composites of

or 4 hooked prickles in the place of a feathery pappus, as in Bidens hipinnata

(see figs. 477^''
lacwstris,

and

barbed character of some perianth-bristles, as in Scirpus

477^^), the

and the crowning of the hypanthium (expanded receptacle) with hooked

prickles, as in

Agrimonia

(see

fig.

478*).

As

instances of the transformation of

we may mention Xanthium and
Lappa (see figs. 478^^ and 478^^); whilst Oryza clandestina, Paspalum tenue, and
Lappago TO^emosa (see figs. 477 ^^ and 477 ") may be taken as representatives of
involucral leaves into hooked bristles or prickles,

the Grasses whose glumes are furnished with similar appendages.

Sometimes the entire
barbs,
tion

by means

is

of

fruit has the appearance of a claw, or is

which

it

attaches itself to passing animals.

especially striking in the pods of

Krameria triandra, Ornithopus,

Coronilla scorpioides, and Scorpiums sulcata (see

Composites

(e.g.

Rhagadiolus

Koelpinea linearis

is

which

fig.

provided in addition with a crown of sharp, curved barbs at

Geum urbanum wUl

In several species of the genus Geum,

serve as an example (see

terminal portion of the segmented style breaks

ofi"

figs.

when

478

^*

the fruit

and 478 ^*), the
is ripe, and the

remaining part becomes converted into a hooked spine which attaches
object that happens to touch

it.

Similarly,

fruits of

Martynias (Martynia

lutea,

by that time
clasps,

in a decaying condition

—and

lie

loose

is

ripe

—the stem being
Two

upon the ground.

long

with sharp hooked ends somewhat like the horns of a chamois in

form, are developed from the styles, and
feet of animals

interest

any

Of the latter the most noteM. proboscoidea, Sic), which

detach themseh^es from the herbaceous stem when the fruit

curved

itself to

hooked structures are developed from

the styles of several Ranunculacese and Pedaliaceae.

worthy are the

Biserrula,

478 *). The achenes of several

and Koelpinea linearis) are claw-shaped, and

stellatus

the free extremity of each limb of the claw.
of

armed with large

This form of adapta-

which tread on them.

on account of

the already mentioned

its

by means

of these the fruits cling to the

Indeed the whole family Pedaliaceae

multifariously hooked fruits.

Harpagophytum belongs

including a Chinese aquatic, Trapella sinensis.

here,

is

of

In addition to Martynia

and several other genera,

In this plant the fruit

is

provided

with 3 long appendages wound up like watch-springs, which must readily hitch
or possibly even to Fishes and in

themselves on to the legs of aquatic birds
addition 2 shorter, sharp,

stiflT

spines,

—

which no doubt preserve the

—

fruits against
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being eaten.

Rogena and Pedalium, mentioned on

873
p.

875, also belong to this

family.

In other plants

it is

the fi-uit-stalk instead of the style which

into a claw-like stnicture.

transformed

In Cyclamen Europceum, for instance, the fruit-stalk

undergoes spiral torsion and contraction.
of this curious

is

phenomenon was

to

Formerly

draw the

it

was supposed that the

fruits into the earth,

object

where the seeds

But this idea does not correspond
drawn underground in the late autumn

would be favourably situated for germination.

The green capsules

to actual fact.

Fig.
'

are

478.— Fruits with hooks.

' Orlaya
• Scorpiurm micata.
» Agrimonia odorala.
^ Rumex nepalensis.
Jledicago agrestii.
graiulijlora. ' Pleranthiu echinatus. ' Rochelia Persica. » Onobrychie cequidentata. '» Triumfetta Plumieri. " Houked
" Xanthium spiiwsum. » Ceratocephalus
bristles on the fruit of Triumfetta Plumieri magaifled. '» Medicago radiata.

Harrubium

falcalu».

when

vulgare.

'

" Geum urbanum.

the seeds are

'•

still

A single

fallen fruit of

unripe.

They

Geum urbanum.

" Lappa

major.

pass the winter in the earth, and do not

attain to complete maturity until the following

summer.

The

desiccation

and

severance of the twisted fruit-stalk then has the eftect of pulling the fruit out of
the ground again, the lower portion of the stalk rots, and the part which

forms a claw surmounting the capsule.

The

latter,

which

is still

full

is left

of seeds, lies

on the ground, and adheres to the foot of any animal that treads on it. The
manner in which these seeds are besides dispersed by ants has already been referred

loose

to

on

p.

866.
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With

form of

this curious

fruit

we may

associate those in

which the claws or

hooked prickles are metamorphosed branches, or parts of abortive flowers situated
on special ramifications.
viz.,

(see

Pupalia

It will be sufficient to

478') of the family Paronychiaceae.

fig.

adduce two examples of this group,

atropit/rpurea, of the family Amaranthacese,

and Pteranthus echinatus

In Pupalia atropurpurea short

branchlets spring from the axils of the bracts; a few of

them bear

fruits,

whilst the

majority are modified into hooked prickles and form a tuft which easily fastens on
to foreign bodies,

and becomes detached from the main

Pteranthus echinatus

axis.

has several short branchlets in each inflorescence situated close to the

fruit,

and

bearing at their extremities abortive flowers with hooked sepals.

Fig.
'

Carex microglochin.

479.— Fruits wliich hook on to or stick into passing objects.

s Oalium retrormm.
Single fruit of the same,
' A piece of the stem of the same.
» Carex
« Single fruit of the same.
Psexidoeyperus.
» Single unripe fruit of the same.
' Trigluchin palustre.
' Transverse
lo Single ripe fruit with its component valves separated.
section through the same fruit,
o,
lo
', *,
8, « and
magnified.
2

the clawed or prickly fruits and clusters of fruit above enumerated
come away from the mother-plant when pulled by the objects to which they
have attached themselves. But there are other cases where the hooks and claws are
All

easily

firmly attached to the axis of the plant as a whole, so
object to

which they are fastened gives a

and sometimes even the entire plant
class

so indeed that

broken

*)

ofi"

may

be taken as a type.

or uprooted

when

species of the genus

its

The

barbed

Uncaria

fruit-bearing stem of this plant

bristles catch in the coat of

also are

examples of the kind.

if

figs.
is

the

away,

To

uprooted and carried bodily away.

belong the fruits of several Rubiaceje, of which Galium retrorsam (see

and 479

The

is

much

pull a lar'ge piece of the stem is torn

this

479^

at once

a passing animal.

The

long, creeping

stems develop here and there clusters of fruit and at other spots abortive peduncles,

which are metamorphosed into strong, sharp claws.
to

an animal's

foot,

a more or

less large piece of

When

the stem

is

these claws get hooked

torn away, and with

it
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Again, in Speculana falcata, Valerianella echinata,

it.

Cornucopia cucullata, and Geratocephalus falcatus
sever themselves from the stems

when

their claws

A

(see fig. 478'*) the fruits

become attached

do not

to animals, but

phenomenon is observed
when a fruiting plant of Setaria verticillata is touched by one of the larger birds
The fruits of this Grass are wrapped in awnless glumes
or some other animal.
and surrounded by involucral bristles furnished with very sharp barbs (see figs.
477 '* and 477
When the bristles get fastened to an animal, not only the fruiting
spike, but often a piece of the haulm as well, is dragged away, and sometimes the
entire plant is uprooted and taken off.
Such fortuitous appendages are very
the entire plant

is

upi'ooted

and carried away.

similar

''').

troublesome to the animal, and are got rid of as soon as possible.
this is achieved

or

by using the

without great
feet, snout,

by rubbing the

difficulty

or beak, as the case

may

In

many

instances

coat against fixed objects,

be, to

disembarrass the body.

Sometimes, however, the sharp claws and barbs of the fruits are so firmly imbedded

..-,X
r-^

'l^:::'-';";;x:

''

'^^^^^^^^^0^.
Pig. 4S0. -i'ruitä with iivt'dlc-IikL- spines.
1

Pedalium Murcx.

3

Tribulus

orietiialis.

or entangled in the hair or feathers that their extrication
difficulty

and

is

attended with

suffering.

A mode of

fruit-dispersion involving

still

greater pain to animals

that which

is

accomplished by means of straight, smooth prickles projecting from the
situated as either to bore into the foot of

any animal that treads upon

into the coat of one that merely brushes by.

guished.
are ripe.

much

Two

groups of these fruits

fruit,

it,

and

is

so

or to stick

may be distin-

The first group comprises those which lie loose upon the ground when they
To it belong Acicarpha, Ceratocarpus, Salsola, and Spinacia, in which the
and are transformed into spines standing straight
Rogeria, Pedalium, and Tribulus (see figs. 480 and 480 "), in which

tips of the fruiting calyx liarden

up,

and

also

'

One

the spines project from the fruit-walls.
viz.,

is

Tribulus orientalis,

is

of

common

of the species of the last-named genus,

occurrence in the lowlands of Hungary, and

The fallen segments into
armed with hard, sharp, comparatively long

an object of dread to the shepherds of that region.

which the
spines,

fruit resolves itself are

and are often

so covered with drifted sand that only the tips of the spines

project above the surface (see

and

soles of

eflbrts of the latter to rid

in the skin,

fig.

480 ^).

These prickles pierce deep into the hoofs

animals that tread upon them, and are broken off the

fi-uit

themselves of the impedin>ent. They are thus

and cause very

painful, festering wounds.

As examples

by

the

left sticking

of the second

gi'oup of fruits furnished with sharp prickles as instruments of dissemination

we

—
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may

take those of Carex pauciflora and Triglochin palustre (see

These

are borne on a

i'ruits

They

downwards.

stiff,

erect axis,

and when

figs.

479

'")

ripe are jjointed obliquely

become detached from their stalks and are

easily

-• '' *• ^'

'•

left sticking

like needles in the skin or fur of animals that touch them.

may

Straight or slightly curved bristles and prickles

When

in the dispersion of fruits.

they are set in rows like the teeth of a comb on

the surface of a fruit or stand out in pairs from

Psevdocyperus

(see figs.

some animals are

479

^

liable to get

and 479

^),

entangled in them, and they are then dragged from

the fruit cross one another, as in Pterococcus, Sycios, and

genus

Medicago

(e.g.

ciliaris,

M.

littoralis,

M.

stiff bristles

awns which

477

figs.

1"'

it,

"•

It

is

pointed, but
fig.

clothe

not necessary for this that the

it is

477

some

fruiting calyx

is

as in Asperugo, Myosotia,

In

^^).

is

many

Grasses the

also liable to get caught

the nut and the hardened perianth-segments which surround

(see

Medick

project from the backs of the glumes act as instruments for catching

the hair of animals as they pass, and the latter

diacese.

of the

M. tentaeulata, and

fruit or of the

forming acute angles with

Parietaria, Physocaulis, and Torilis (see

processes projecting from

many species

splicerocarpa,

M. tribuloides), and where the surface of the
covered with

for instance, in Carex

as,

it,

the woolly hairs and delicate feathers of

The same thing happens where the prickly

their stalks.

way

take part in another

in several

Chenopo-

awns should be

advantageous for their surfaces to be rough or jagged, as in Torilis

We

^^).

it

bristles, prickles, or

between

fruits

must not omit

and

seeds,

to

mention

also that the tufts of hair

which

and act as parachutes and wings, often get entangled

in

the hair or feathers of animals, and thus play an additional part in dissemination.

The rough

coats of sheep, goats, oxen, and horses are always found to have such

hairy fruits and seeds affixed to them after they have passed over ground on

which herbaceous Composites, shrubby Willows,
plants are in fruit.

mentioned kinds

I

&c.,

grow

at the season

have myself removed from the coats

fruits

and seeds of Anemone

the genera Calamagrostis, Crepis,

sylvestris

when

those

of animals of the above-

and of various species of

Cynanchum, EiJilobium, Eriojihorum, Lactuca,

Lagoecia, Micropus, Populus, Salix, Senecio, Sonchus, and Typha.

Anyone who has forced his way through a thicket of poplars and willows in
summer or through a clearing overgrown by Calamagrostis, EpilobiiiTn, and
Senecio in late summer can bear witness to the manner in which fruits and seeds of
early

the sort in question adhere to the clothes.

Sticky and hooked fruits are also found

upon one

perhaps not superfluous to remark that

after such excursions,

what has been

and

is

said concerning the dispersion of seeds

apply also to dissemination by men.
tioyial

it

dissemination by

human

by animals must be taken

Of course we are here referring

agency.

We

tion establish themselves

men

beyond the

uninien-

are here concerned with the cultivation

of corn, vegetables, garden-flowers, edible fruits, forest-trees, &c.

purposeful dispersion of plants by

to

— in so far as

many

i.e.

with the

of the species in ques-

limits of the fields or gardens,

where they have

been sown or planted by man, through the operation of their natural means of
semination and without

human

assistance,

to

dis-

and further, inasmuch as weeds are often

RETROSPECT.
introduced into the

soil

877

unawares with the seeds of other

and so grow in

plants,

places wliere they would scarcely ever obtain a footing without the interference of

mankind.

Looking back over
first place, tlie

this chapter

we

by the following

are struck

points:

—In the

commonest contrivances and adaptations are those which confer some
The kind of struc-

other benefit in addition to that of dispersing fruits and seeds.

means of protecting
the flowers against unbidden guests of the animal kingdom and against injurious
climatic conditions, subsequently as a means of scattering the fruits, and lastly, is
ture most often encountered in this connection serves

first

as a

instrumental in attacliing them to a substratum and in promoting germination.

Moreover,
that

it is

appears from what has been said concerning pappuses and tufts of hair,

it

no rare thing for contrivances to be adapted equally well to the dispersion

and seeds by the wind, by water, or by animals. It is also of great
moment to observe that most, and perhaps all, Phanerograms exhibit two methods

of fruits

of disseminating their fruits

seeds,

one of which

is

adapted to considerable

dis-

confined to the immediate vicinity of the mother-plant.

tances, whilst the other is

The former may and

and

does, as a fact, take place

on a vast

scale,

but

it

depends upon

the circumstances of the environment over which the plant itself has no control.

It

may, therefore, in some circumstances, be completely suppressed; in other words,
dispersion to a great distance

may

take place but does not necessarily take place.

Just as the best-made machine stands

still

unless

its

wheels are set in motion by an

impulse from without, so the development of the most perfect flying apparatus

no avail
ripe;

if

there

is

an entire absence of wind at the time when the winged

nor do the strongest hooks serve as means of dispersion

upon the

scene.

On

when

of

no animals come

the other hand, dissemination within short distances of the

mother-plant always takes place
a Maple-tree,

if

is

fruit is

ripe, are

if

wider dispersion

not blown far

fails.

away by a

Supposing the

fruits of

strong gust of wind, they are

ultimately detached spontaneously, and drop with a gyi-atory motion to the ground
close

by the

tree

which produced them.

Again, in the case of the Squirting

CucTimber, should the expulsion of the seeds from a fruit be caused

by the touch

of

an animal, and the seeds stick to the latter's coat, they may be carried to a distance
of many miles, but if no animal happens to pass the spot where the Cucumber is
growing at the time when the seeds are ripe the latter are spontaneously ejected,
and the dispersion so effected does not exceed a few paces in distance. In the event
of the fniits of
stalks,

Cyclamen

not being carried

(see p. 873),

away by

which are borne on twisted claw-shaped

animals, they remain lying on the ground in

immediate proximity to the mother-plant and

tlie

These examples, to which might be added

seeds germinate in that situation.

many

found to apply to the pollination of stigmas (see
exhibits
at

any

some ineclianism designed
rate,

show that the same
and seeds as was
Every species of plant

others,

law governs the contrivances adapted to the dispersion of

fruits

p. 390).

to bring about a cross with another species, or,

with another individual.

If such

mechanism

is

unsuccessful, other
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contrivances are brought into play, the aim of which

The open flowers

agency of bees; should no cross take
flowers

is

to

accompHsh autogamy.

of Viola sepincola are adapted to cross-pollination through the
place,

and no

fruits be

which bloom above the ground, cleistogamous

ground, develop and bring forth a number of

produced from the open
flowers,

fertile seeds as

hidden under-

a result of the auto-

gamy which inevitably takes place within their closed floral envelopes.
sepincola may also be taken as a type of those plants in which the fruits

Viola
ripen

underground and produce seeds which germinate at the spot where they were
formed.

Such plants have always been a source of wonder to

botanists,

and their

The best-known examples are Arachis hypogcea, Cardamine
chenopodiifolia, Linaria Cynibalaria, Phryniv/m micans, Trifolium subterraneum,
and Vicia amphicarpa.
If these plants were only to bring fruits to maturity
underground, or were to draw all their fruits below the gi'ound as soon as the
seeds were mature, in order that germination and the development of new plants
might ensue at that spot, their behaviour would imply a renunciation of dispersion
The puzzle is,
to any distance, and the phenomenon would be highly enigmatic.

number

is

not large.

however, satisfactorily solved when

we

take into account the fact that

plants invariably have the chance of being dispersed

before the fruits become concealed in the earth, or
fruit

which ripens above ground, and

is

all

these

to great distances either

by means

of a second form of

evidently adapted to being scattered abroad

through the agency of animals, or by means of aerial or aqueous currents.

LIMITS OF DISTRIBUTION.
The results of careful computations of the numbers of seeds produced yeai-ly
by a few selected plants show that on an average a plant of Sisymbriv/m Sophia
yields 730,000, one of Nicotiana

120,000, one of

one of

Each

Raphanus Raphanistrum

of these seeds

in its turn,

Tabacvm, 360,000, one of Erigeron Canadense

Capsella Bursa-pastoris 64,000, one of Plantago major 14,000,

may

may

12,000,

and one of Hyoscyamus niger

give rise in the following year to a

produce a corresponding number of seeds.

new

10,000.

plant, which,

Accordingly,

if

a

Henbane-plant developed 10,000 seeds in one year, and 10,000 plants sprang from
those seeds next year, and themselves produced 10,000 seeds each,
five years ten

Now,

thousand

billions of

billion of square metres,

plants on one square metre,

if all

of

Henbane-plants would have come into existence.

as the entire area of the dry land

and thirty-six

by the end

on the earth

and there

is

is

approximately one hundred

room

for about 73

Henbane-

the seeds referred to in our hypothesis ripened,

the whole of the dry land would, at the end of five years, be covered with the
plants in question.
if

In the case of Sisymiriwm Sophia, the normal multiplication,

unchecked, would, in the course of three

j^ears,

cover an area 2000 times as great

as the surface of the dry land with plants.

Any

such exclusive occupation of the entire earth by one or a few species

prevented by a variety of causes.

As regards

is

land-plants, the sea, separating one
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country from another, constitutes an important barrier to unrestricted distribution.
Even narrow straits form an insuperable obstacle to any mode of dispersion which
proceeds step by step, whilst broad seas also interfere with the dissemination per

saltum, which

is

accomplished by roving animals and by currents of air and water.

of species capable of being transported across the sea

The number

small, that the dispersion of plants as a whole

is

by birds

is

so

not appreciably aflected by this

The same remark applies to dissemination by water. It is well known
that fruits and seeds of American plants are occasionally conveyed to Europe by
the Gulf Stream, and Linnaeus tells us how the seeds of the West Indian Filbert
{Entada Gingolobimn) germinated after being stranded on the coast of Norway.
process.

no need to point out that tropical plants of the kind would not be able to
permanently in Western Europe were it only for the nature of
the climate. But even amongst other American plants to which the climate would
be no drawback, not a single species is known to have come to Europe by water
There

is

establish themselves

without

Nor has any fruit
Europe through the medium of the

human

the ocean to

intervention.

or seed achieved the crossing of

America possesses a large

air.

number of Willows, Composites, and Onagraceae of her own, which have their fruits
and seeds exquisitely adapted to aerial flight, and are themselves well fitted to
Nevertheless not a single instance

thrive under the climatic conditions of Europe.
is

recorded of such a plant migrating from America to Europe through the agency

The Compositse and Onagraceae, which have become naturalized in
America was discovered (e.g. Erigeron Canadense, Galinsoga parvi-

of the wind.

Europe since
ßora, Solidago Canadensis, Stenactis bellidiflora, (Enothera biennis, &c.), were
introduced in other ways, and would neither have established themselves nor have
been disseminated in Europe without human intervention.

The

fact that

a considerable number of American plants have found a home in

Europe through the agency of man

alone,

and independently of the movements

of birds or currents, is of great interest in connection with the present subject,

inasmuch as

it

temporary, that
tion of land

shows that the
is

limits of distribution

imposed by the sea are only

to say, they are only maintained so long as the present distribu-

and water remains unaltered.

If

Europe and America were

to

become

connected by a bridge of land, the possibility would arise of a gradual or sudden

migration across the bridge, and such plants as have been conveyed from America

Europe by human agency would be able to immigrate without such assistance,
and to disseminate themselves over Europe. The external conditions would ofTer no
to

impediment

to their naturalization in Central

to the installation of the

same

species

Europe any mure than they now do

when introduced by man.

As

the sea limits

the distribution of land-plants, so the dry land restricts the dispersion of marine
plants.

The

larger the expanse of land between

two

seas, the

the plants which inhabit them to exchange their homes.
is

more

difficult is it for

But here again the

barrier

merely temporary; for were the land to sink in any part so as to become sub-

merged, and the two seas thus become confluent, there would be nothing to prevent
the plants living in them from passing from one to the other.
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The nature

may

of the soil

permanent

constitute an insuperable obstacle to a

occupation of a particular district by plants, and so act as a check to dispersion.

Everywhere

localities

with sandy, loamy, or rocky subsoils alternate with

and porous argillaceous

And

earths.

yet

how

loose, wet,

utterly different are the conditions

under which plants growing on these two kinds of

respectively

soil

must

exist.

Let

us consider the case of a particular species, whose seeds are uniformly scattered

over a district which includes areas with different kinds of

In the parts where

soil.

the gi'ound possesses the requisite properties for the maintenance of the species in
question, the seedlings are able to establish a firm footing, whilst those seeds
fall

on uncongenial

which

belonging to a marsh-

If millions of fertile seeds

soil perish.

denizen were scattered over a dry tract of land, not a trace of them would be found
at the end of a twelvemonth.

The extent

to

which the chemical in addition

the physical properties of the soil operate, in producing

tliis

to

and the part

result,

played by competition between different plants for possession of the ground, have

been already dealt with

495

(p.

materially influenced

by the

soil,

From

et seq.).

these observations

even within a

also that the distribution of species,

it

is

and that the spots

in such

a district where a

particular species thrives and multiplies are divided from one another

where

it

does not exist.

Those restricted

sites in

a

locality,

which

conditions to the progress of a particular species, and allow of

taining possession of the

soil,

where, indeed, the species

The

are called the habitats of that species.

obvious

district of restricted area, is

is

its

offer

by

tracts

favourable

posterity main-

permanently established

botanists of former times distinguished

such habitats into a large number of different

classes,

from which we

may

select the

following as the most important: fresh-water springs (fontes), salt springs (salina),

brooks (aTnnes), torrents (torrentes), rivers (fluvii), pools (stagna), lakes (lacus), the
sea {mare), shores of rivers and lakes (ripce), sea-coasts (littora), marshes (uliginosa),

swamps which dry up

in the

summer

(paludes), peat-bogs (turfosa), places that are

periodically flooded (inundata), pastures {cainipi), steppes (jMscua), deserts (deserta),

sunny

hills (colles),

stony places (iapidosa), rocky places (rupestria), sands (arena),

argillaceous soil (argilla), loam (lutum), debris {ruderata).

Sufficient has been said

to prove the fact that these habitats undergo various displacements,

times entirely

lost, in

consequence of changes effected in the

tlu'ough the action of running water and

soil in

and are somecourse of time

aerial denudation, or in consequence of

the accumulation of humus.

The most potent influence affecting the dissemination and distribution of plants
The length of the daj's and corresponding duration of
is that exercised by ciimaie.
the sun's illumination, the temperature of air, ground, and water at the diflerent
seasons of the year, the condition of the atmosphere in respect of moisture, the

quantity of water deposited by the atmosphere, and the times at which such deposition occurs in each year, the strength

and direction of prevailing winds

are all these circumstances in general of the greatest

moment

climatic factor stands in a definite relation to each species.

bodies of a plant are carried

by any of the usual agencies

to plant

—not only

life,

but each

If the fruits or brood-

of dispersion to a place
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where the

soil is favourable,

moisture exceeds or

but where the intensity of

falls short of

development of the species

lii

this mantier

may

warmth, or of

an absolute barrier

climatic conditions to the dispersion of each species.

check

of

arrested at the outset, and the plants die without

is

leaving any offspring behind them,

by

liglit,

the riglit measure for that particular species, the

is

opposed

must be added that the
another direction by another
It

be given in one direction by one factor and in

and that not infrequently many couditious, collectively classed under
the name of cHmate, exercise a simultaneous influence on the distribution of species.
The limits to the range of plants towards the Arctic and Antarctic regions and
climatic factor,

towards the summits of high moimtains are imposed by the diminution of tempera-

and the increasing length of the winter, whilst the opposite boundary is
is still too short at the time of year

ture

encountered where the dm'ation of daylight

when

the temperature begins to be sufBcient to cause the plants in question to

ture,

is

distinguished

by

slight degrees of mois-

high summer temperatures, and low winter temperatures, checks those plants

which

On

continental climate, which

The

sprout.

from dryness

suffer

in

summer

or which cannot endure the cold of wanter.

the other hand, in the case of species whose transpiration

unduly checked by

is

a high degree of atmospheric moisture and which require an elevated temperatm-e
in

summer

in order to bring their seeds to maturity,

bounds are

set to dispersion

by

the climate of the sea-coast where comparatively slight variations of temperature

occur during the year and where the summers are cool and the air damp.
logists

show

us on special charts the distribution of the climatic factors

Meteoro-

by connecting

same mean winter temperature, the same mean summer temsame mean annual deposition of moisture from the atmosphere, and so
forth, by lines which are termed isocheimal, isotheral, and lines of like mean annual
The distribution of plants, in so far as it depends on climatic
rainfall respectively.
conditions, may be shown in the same manner by drawing lines connecting all the
Such lines are called
places at which any species is checked by climatic conditions.

aU

places having the

perature, the

lines of vegetation,

and when they run along the slopes of a mountain they coincide
As each species of plant is checked in its progress towards

with the contour-lines.

the different quartei-s of the compass

may

by different factors

of climate, lines of vegetation

be drawn corresponding to the limits of range for each species to the north,

north-east, east, south-e;ist, south, &c.

When

all

these vegetation-lines of a species

obtain a curve which returns upon itself and

are connected

we

distribution.

In most cases this line resembles an ellipse with the longer axis lying

in the direction of the parallels of latitude.

by

fied

may

It

is,

influence of the nearest lines of sea-coast.

is

called a line of

however, not infrecjuently modi-

The proximity

of mountains also

cause variations which are principally of the nature of sinuses or bulgings.

The

line of distribution incloses therefore the entire area of distribution in

the species in question finds suitable conditions and in

multiphes.

Emphasis must be

laid

on the

which as a

Vol.

II.

its

existence.

it

which

grows and

latter circumstance, because experience

has shown that a plant-species does not necessarily grow in
conditions are favourable to

fact

all

the places where the

Only the boundary-lines of the area of
106
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distribution are dependent at the present

which the species has come
existing climate, but

by

to

day on climatic conditions; the manner

in

occupy that area has not been determined by the

geological processes

the migrations of plants on a large scale.

which have always been the cause of
It also

becomes a question in each

what extent under past and present conditions the means of
plant-dispersion would have free play.
The different areas of distribution vary greatly in size. Many species are only

individual case to

encountered on a single mountain, or in a particular valley, or on one island, as the

may

case

species

be.
These are called endemic species. As examples of such endemic
from the regions of Southern and Central Europe we may mention the

Euzomiodendron Burgceanurti (Central
Pyrenaica (Central and Eastern Pyrenees), Saxifraga florulenta

following: Iberis Gibraltarica (Gibraltar),
Spain), Dioscorea

(Liguria and Piedmont), Saponaria lutea (South-western Alps),
(the Jura),

Daphne

Hieracium Orisehachii

Heracleum alpinum

(the Oetzthal in the Central Alps of Tyrol),

petrcea (Val Vestino), Rhizobotrya alpina (Fassa and Belluno), Gentiana

Frölichii (Carniola and Carinthia), Wulfenia Garinthiaca (Carinthia),

Pittonii (Serpentine mountains in

Upper

Sempervivum

Styria), Schiverekia Podolica (Podolia),

Viscaria nivalis (Rodna Gebirge, in Northern Transylvania), Pedicularis limnogena
(Bihar Moimtains), Hepatica Transsylvanica (Southern Transylvania), Haherlea

Rhodopensis (Rhodope Moimtains in Roumelia), Jankcea Heldreichii (Thessalian
Olympus), Helichrysum virgineum (Mount Athos), Campanula Aizoon (Mount
Parnassus),

Hypericum

fragile (Euboea),

Globularia stygia (Mount

Genista Melia (Melos), Cephalanthera cucullata (Crete), Centaurea

Petagnia saniculifolia

(Malta),

sinuata

The

(Ischia),

(Sicily),

Khelmos),
crassifolia

Lereschia Thomasii (Calabria), Batatas

Helichrysum frigidum (Mountains

of Corsica).

species contrasting with the endemic as regards distribution,

i.e.

those whose

range extends over almost the whole of the plant-inhabited earth, are called cosmopolitan.

Only

Their number

is

in the case of

endemic species occupying an extremely restricted area do

very small.

we sometimes find the plants evenly distributed over the whole area. They are
more usually scattered unequally over the district in question. The spots where
they grow in large numbers close together are separated by tracts where they do not
grow at all, but where other species have taken possession of the soil, and the line
of distribution then incloses separate habitats which are often at a considerable
distance from each other.
sporadic.

How

pp. 495-500,

In such cases

we speak

of the area of distribution as

far this depends on properties of the soil has been explained on

and we need here only add that

in

mountainous or hilly countries

the degree and direction of the inclination of the ground
influence.

Owing

to the fact that a slope receives very different

and heat according as

may
flat

may have an

it

amounts of

faces north or south, different parts of a single

exliibit diversities in respect of

important
light

mountain

temperature and moisture as great as exist on

ground between places separated by a degree of

latitude.

Also the differences

in meteorological conditions between slopes facing east and west respectively, and
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and south-west

particularly those with south-east

commonly

aspects, are

much

greater than

is

supposed, and species are known, for example, which in a particular

district invariably

have their habitats on south-east

slopes, whilst others occur only

on slopes facing south-west.
It has

been stated that the geological phenomena, and the changes of climate

connected therewith, have at

epochs exercised an important influence on the

all

migrations of plants, and have consequently had
that have occurred in the lines of distribution.

much
If

to

do with the displacements

a change occurs which results in

the climatic conditions of 48° north latitude becoming such as previously prevailed
at 46° north latitude, those species of plants

whose range extended northwards as
beyond that limit and the

far as 46° proceed to take possession of suitable habitats

northern line of vegetation of those particular species

On

wards.

is

sooner or later shifted north-

the other hand, the species which had up to that time enjoyed favourable

conditions at 48° north latitude, but can no longer flourish under the
establish themselves

western lines of vegetation

versa.

conditions,

on more suitable habitats lying further north, so that their

The

southern line of vegetation imdergoes displacement northwards.

of climate as occur

new

when an

These displacements

may

also be shifted in accordance

inland locality

may assume

gression, but in every instance the

is

eastern and

with such alterations

converted into a maritime

site or vice

the aspect of a progression or of a retro-

abandonment

of

the area of settlement will

take the form of a migration of the plant-species concerned.

These migrations of plants which are accomplished independently of human
influence take place as slowly or as quickly as the changes of climate to

which they

In the case of species only capable of flourishing on particular habitats

are due.

colonization

must naturally proceed by leaps and bounds, whilst retrogression

also

cannot possibly take place uniformly.

The numerous habitats occupied by a
distribution

influence plant-life.

The

position.

species within the limits of its area of

are scarcely ever exactly alike in respect of the conditions which

Some habitats are pre-eminent on account of

species in question develops

abundantly in that habitat.

In the event,

too, of

continues to live there longer than elsewhere, and
isolated spots

a change of climate the species

may

succeed in clinging to such

under fundamentally altered climatic conditions long after

out from hundreds of other habitats in the neighbourhood.

meanwhile transplanted

itself to

lying

oflT

lost outposts

it

has died

If the species has

adjoining territory and established there a fresh

area of distribution, the spots where

appear like

their advantageous

most robustly, and multiplies most

it

has managed to survive in the old country

wrested from the main area of distribution, or like islands

the shores of a continent.

Such a

and we are able to deduce therefrom

state of things

is

by no means uncommon,

facts not only concerning the

former condition

of the vegetable world, but also concerning the climatic conditions which used to

prevaU and as to the directions
place.

We

shall

in which, in

have an opportunity

chapter of this volume.

due course, plant-migi-ations have taken

to return to these interesting cases in the last
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It is of great interest to note that the so-called "petites espfeces" (see p. 581) of

a

particular genus often suppress and replace one another in adjacent regions and
climatic zones.
is

The

first

idea which suggests itself to one observing this

phenomenon

that the differences of form exhibited by these races in neighbouring districts are

the direct result of the diverse conditions of soil and climate under which they exist,

and

in former times this was the general opinion of botanists.
Even at the present
day many botanists hold the view that when a plant-species reaches a place where

home

the climatic conditions differ from those of the
able to adapt itself to the

new environment,

an alteration of form, that the change
in this

manner new

efforts to

tion

has

by the

inherited

But the

species arise.

to determine this matter

is

it

till

then inhabited,

plant's offspring,

results of experiments

do not justify any such opinion.

bring back various " petites especes

it is

that such adaptation takes the form of

"

to one

No

and that

made on purpose

success has attended

and the same form by

cultiva-

under precisely similar conditions, nor has any one of those species undergone

the anticipated transformation on being transferred to the external environment

which was looked upon as the cause of the variation in question. Either the species
subjected to the new conditions succumbed thereto and perished without leaving

any

offspring, or else it

underwent such alterations

in

form as are usually considered

merely (see pp. 508-514).
These changes were not
"
"
inherited by the offspring, and no petite espece has ever arisen from a variation
to be indicative of varieties

caused by properties of

or climate.

soil

and constitute the essence

heredity,

Such

characteristics as are preserved

of a species can therefore only have

appearance, even in the case of "petites especes", as a result of crossing.
characteristics produced

a

district,

by a

cross

were

in

harmony with the

climatic conditions of

the survival of the form which possessed those characteristics was assured.

Such a form would be able

to acquire through its offspring an area of distribution

exactly co-extensive with the appropriate conditions of
old species from
it is,

by

made their
Whenever

soil

and climate.

which the new one sprang may both remain

however, possible for one only of them to survive, and

that both should have died out.
that the age of most species

is

We

much

must not forget
greater than

The two

in the neighbourhood;
it is

also conceivable

in dealing with this question

was formerly considered

possible,

that in the case of the majority of species repeated displacements of the area of
habitation have taken place since the species arose, that in the course of these

displacements the species which belong to a single original stock, and are therefore
allied in respect of the history of their evolution,

have often been separated from

one another, and that a proportion of them have perished and vanished altogether

from the

scene.

So long

as

two areas

of plant-distribution,

formed

in adjacent zones or regions,

do not touch anywhere, intercrossing between the denizens of those areas is very
difficult, if not impossible, and even the " petites especes " persist unchanged under
such circumstances, and preserve their specific characteristics in their offspring.

But

even where the areas of distribution adjoin one another, and the distance between
their native species constitutes

no hindrance to cross-pollination,

it is still possible
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two or more

for

species to

remain sliarply marked

fact of their flowering at different seasons.

when

over

off fi-om

885
one another owing to the
one species are ah'eady

If tlie flowers of

the other begins to bloom, no cross can take place between

aayngamy,

them under

This obstacle to cross-pollination, which has been termed

natural conditions.

the cau.se whicli enables very similar species sometimes to live close

is

new

together without producing hj-brids, and thus prevents the origin of

mediate forms.

For example, when Aster Amelliis begins

the similar plant

known as Aster alpinus are already over in
when Solidago Virgaiirea unfolds its

again, at the season

the same locality, and
eai-liest

flowers of the allied species Solidago alpestris, growing in the

have already

Such asyngamic

set their fruits.

been made on

species, of

inter-

bloom the flowers of

to

blossoms, the

same neighbourhood,

which mention has already

p. 510, are therefore found even in localities

where their areas of
and even where those areas dovetail into one another,

distribution are contiguous,

and where the various

" petites

especes

"

grow together and transmit

their specific

characters unaltered to their descendants.

PLANT COMMUNITIES AND FLOEAS.
Wherever the reign

of nature

is

not disturbed by

plant-species join together in communities

^,

human

interference the different

each of which has a characteristic form,

and constitutes a feature in the landscape of which it is a part. These communities
are distributed and gi-ouped together in a great variety of ways, and, like the lines
on a man's

face,

they give a particular impress to the land where they grow.

which a community

species of

being of

common

origin,

composed

may

belong to the most widely different

for their living together does not lie in their

but in the nature of the habitat.

companionship not by any
necessities are the same.

is

The reason

natural groups of plants.

afiinity to

It

They

are forced into

one another but by the fact that their

may perhaps

of plants inhabiting the earth

The

be true that amongst the

many

vital

thousands

no two are to be found which are completely alike

their requirements in re.spect of the intensity

and duration of

in

solar illumination, the

concurrence of a particular duration of daylight with a certain amount of heat, the

composition and quantity of the nutrient salts available at the places where the
plants live, the

amount

of moisture in the air

particular places similar

needs

may

and

demands may be met, and that

flourish undisturbed side

by

side as

men

yet form a society which
at home, because
is it

'C/. A.
in

WoH

permanent and

Bild.

thrives,

upon common usages and

impossible that each one

Kemcr von

und

it rests

is

may

is

i.

p.

185 (1887).

may

with similar

one house or in

not be exactly the same,

and wherein each member
adapted to the

in

feels

local conditions.

derive an advantage fi'om the

Marilaun " Gesterrcich-UugarDS Pflanzenwelt",

Vol.

difterent species

live together in

one town, and, although their customs and their needs

Nor

in the ground, or, lastly, the

This does not, however, exclude the possibility that in

character of the rainfall.

common

Ufe,

Die Oeilerrewhixk-UngarMte Monarchie
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may

that the associated individuals
lives,

may

and that they

A
gi-eat

knowledge

communities which exist within the realm of plants

of the

importance in

support one another in the conduct of their

even be dependent upon one another.

many

is

of

It throws a strong light, not on]}^ on the mutual
which are associated by common or similar needs,
plant-life with local and climatic conditions and with

ways.

relations of the different species

but also on the connection of
the nature of the
of our earth

It

soil.

may

and the constitution of the
which

fairly be said that in the various zones

and regions

no kind of phenomenon so thoroughly gives expression to the climate
soil

as the presence of particular plant-commvmities

prevail, and, accordingly, the determination

ties constitutes

an important part of geography.

and description of such communiHitherto,

it

only a few

true,

is

investigators have paid attention to this subject, and even they have given

it

but

moderate study, the reason being probably that for the determination and description
of plant-societies comprehensive data concerning all the species
district

under investigation are

requisite,

owing
The small progress

gi-eatly neglected of late years

to the

ments of Botany.

of our

in part to the circumstance that a uniform

classifying plant-commiudties has not

which

flourish in the

and the acquisition of such data has been

up

paramount attractions of other depart-

knowledge in that direction is due also
method of investigating, describing, and
been successfiilly

to the present time

instituted.

The

first

thing that strikes anyone

who

takes up this subject

is

the fact that the

different species of plants play very unequal parts in the formation of communities.

Certain species predominate in respect of the number of their individuals.

They

determine the general character of the community, and form the groundwork of the
vegetation as a whole, whilst the rest only

and look

as

make

though they were merely intercalated

their appearance here
in the

groimdwork.

and

there,

It stands to

reason that such dominant species, as they are called, belong chiefly to those which

by nature grow together in numbers, and that those in particular are the most
conspicuous which are aggregated together on a large scale.
Having regard to the dependence of plants upon soil and climate, the nature of
which has been fully set forth in the first volume of this work, it might be expected
that all plants living under identical conditions would have a common aspect or
physiognomy. But this idea is only confirmed in the case of dominant species.
The subordinate species may differ from the dominant ones, and also amongst
themselves. One of the most usual causes of such differences of form is that the
subordinate species of a community pass through the processes of budding, flowering,
and fruiting at

different seasons relatively,

conditions which prevail
those of autumn.

It

m

may

and that one species

is

adapted to the

the spring, another to those of summer, and a third to

also

happen that certain reciprocal advantages accrue to

neighbouring members of a community from the variety in the forms of their stems,
foliage,

and

flowers.

If

one species affords at the right

by another, or serves as a support

for

it

moment

the shade required

to climb up, or protects it

from high winds,

such assistance not only does no harm to the community, but, on the contrary, con-

—
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tributes materially to

its

a contrast between the

same may be

preservation; and the

coloui'S of the flowers of

where
promotes visits from

said of the cases

adjacent species

where any other mutual help is afforded by plants growing side by side
in a community.
The general aspect of a community is scarcely influenced at all
insects, or

by

depends solely on the

diversities in the nature of the subordinate species, but

dominant species which enter into

its

composition.

These stamp their characteristic

aspect upon the entire community, and determine the general impi-ession conveyed
to the observer.
is of great moment when we come to the task of identifying, classiand naming the various communities formed by plants. Not only must the
gregarious dominant species afford the basis of description in the case of each

This fact

f j"ing,

separate community, but their external appearance

the most important means of

is

numerous communities

classifj'ing in gi-oups, according to similarity of aspect, the

which have been formed in the present period of the

made under

Observations

earth's history.

many

natural conditions, and extending over

years,

have led to a

division of plant-commimities into the following nine groups:
I.

Forests.

—The

dominant species are plants with standard stems

In accordance with the

p. 712).

common

stitute its substructure are destitute of branches or leaves

Where

this height

much above

not

is

(see

vol.

i.

notion of a forest, the stems which con-

that of a man,

up

to a certain height.

we speak

of a copse; but

if

the standard stems remain branchless and leafless to a greater height, the assemblage of plants

is called

a forest proper.

(for the purposes of this chapter)

are not in

all

ways

free

We

two kinds of forest
and low forest, though the terms

high forest

call

these

from objection; further, the circumstance that high forest

has been low forest in the younger stages of
against their adoption.

might

If the trees of

its

development

which a wood

is

is

an additional reason

composed are so

close

together that their top leaves and branches are in contact and form a sort of roof,
the

wood

is

said to be

crowded or dense;

whilst,

if

the trees are so formed and

situated relatively to one another as to allow the rays of sunlight to penetrate

between them and reach the ground, the wood

IL Scrub.

growing in

—

The dominant

thickets,

is

said to be thin.

species are shrubs, semi-shrubs,

and cactiform plants

and never developing standard-stems, but branching from the

very base, even when full-grown.

The

tran.sition is quite gi-adual

from erect scrub,

reaching to a height of 2 or 3 metres, to those in which the stems

ground, and only

lift

their

woody branches a few decimetres above

nature of shrubs and semi-shrubs to form thickets.

impenetrable

if

into trees

It is the

Most of the bigger shrubs are

human agency. In special situations, and under
conditions, woody plants of a kind, which usually develop

and exhibit standard-stems, may be dwarfed and assume the form of tall
For example, in the Alps, where trees growing near the boundarj'-line,
impossible, are liable to be loaded with

heavy masses

in the valleys annually exposed to avalanches, the

Beech grows

beyond which their existence
of snow,

it.

upon the

not modified by

certain annually recurring

shrubs.

lie

and again,

in regular thickets.

They

is

are, nevertheless, to

be looked upon as forests which have

PLANT COMMUNITIES AND FLORAS.

888

been dwarfed by peculiar circumstances to the level of low

If the uncon-

forest.

genial conditions referred to were to cease, a forest with standard-stems would gi-ow

up on the

spot.

—

The dominant plants are perennial and profusely-flowering herbs
and undershrubs of gregarious growth. The form, direction of growth, and mode of
Plains.

III.

may

ramification of the aerial herbaceous stems is always conspicuous, and

recognized

when

the foliage-leaves are of considerable

size.

even be

Innumerable grades of

form of plant-community exist between Thistles and Umbellifers, reaching a

this

height of 2 metres, which flourish on the Steppes, and the undershrubs scarcely
2 centimetres high,

which gi-ow on the debris-slopes

in high

tion be maintained
in

regions.

No

distinc-

between those Plains in which annuals and biennials and those

which perennial growths pi-edominate.

limits to distinguish

IV.

mountain

Nor can any exact

sharp line of demarcation can be drawn between them.

between the

It

is,

however, possible within certain

different types of vegetation

imder this heading.

—Another type, which may be termed the frondose type, has as

its

dominant

plants such as have their stems either entirely subterranean, or else rising but
slightly above the ground, whilst

from their extremities are developed a crowd of

The stems are completely

fronds, branch-like leaves, or leaves with large laminae.

hidden by these leafy structures, so that their form and direction and the nature of
their ramifications are never clearly visible.
flowers.

Where

This type

is

conspicuously wanting in

flowering-plants also form a constituent part, such plants either

have precocious flowers, which have already passed into the fruiting stage by the
time the mass of foliage has unfolded, and which subsequently disappear without
leaving any trace

(e.g.

Saxifraga peltata, Tussilago, Petasites), or

else their flowers

are so lost amid the innumerable large foliage-leaves that they do not occasion

material alteration in the general aspect of the plant-community

Nelunüiium; see

fig.

436,

p.

775,

and most AroidccB).

A

special

(e.g.

form of

any

Funkia,

this type is

exhibited on the surfaces of stagnant or gently flowing water, where discoid foliageleaves rest

upon the water and cover the surface completely.

Of

it

varieties depending on the dimensions of the constituent parts;

Water

Lilies

there are several
cf.,

for instance.

and Duckweed.

V. Ribbon-growths.

—The dominant plants are

social

hydrophytes with submerged

stems and foliage-leaves, or with stem-like or foliaceous

thalli.

Sometimes forms

possessing foliaceous thalli and long, flaccid, ribbon-shaped foliage-leaves predo-

minate, sometimes forms which look like submerged leafy or leafless shrubs, but

which

differ

from

real

shrubs in that they are herbaceous throughout.

A gregarious

gi-owth of species with thaili or foliage-leaves which are split up into long narrow

segments, or of species whose thalli exhibit a whorled system of ramification
also

be

present.

Ribbon-growths

may

may

be separated into various subdivisions,

according as one or other of these different sorts of plant predominates.

—

The type is afforded by plants which grow in quantities together
herbaceous
stems of the kind called haulms and scapes. The stems are
have
and
destitute of foliage-leaves (Horse-tails, Rushes, &c.), or else they bear long, narrow
VI. Reeds.
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Shoots bearing inconspicuous flowers spring up from the species which

leaves.

grow

in tussocks, whilst the non-tussock-forming, but

more continuously crowded

The

develop haulms and scapes bearing an abundance of leaves.

tj-pes,

tufted

A

sedges aiford an example of the former, and arundinaceous plants of the latter.
reed-like vegetation

developed both on marshy and on dry ground; instances of

is

the latter occur in the Tropics and in Steppe-regions.
VII. Carpet.

— The

further, according

be distinguished;

moss-carpet, &e.

resti-icted to

rigid

especially to high

Incrustment.

VIII.

and

swelling carpet, two typos

to the nature of

most important

its

the immediate vicinity of springs or form merely a coating to

slabs of rock, but they also spread over

They belong

soft,

stiff,

community may be spoken of as a grass-carpet, herbaceous carpet,
Carpets may grow either on dry or on marshy ground. Sometimes

constituents the

they are

low, perennial plants, which

According as plants with narrow,

predominate, or such as form a

gi-ass-like leaves

may

by

typical character is given

form a close mat covering the ground.

—The

when dry

brittle

wide areas on mountain-slopes and basins.

mountains and to the Arctic regions.

dominant species are Thallophytes, which become

or as a consequence of being incrusted with lime.

The

aggregations of these plants either form solid banks and reefs or else spread in the

form of a loose covering over the

They develop both

earth, or sand.

IX.

Felts.

—-The

delicate filaments

they appear as incrustations on rock,

earth, or
in the air

and under water.

dominant species are plants possessing

which are more or

thalli

composed of

They may

entangled together.

less

gi-ow in

water either in a flocculent form or in coherent felted masses, and they also appear
as a thin coating to stones or earth, in

which form

their characteristic colours render

them ^^sible from afar.
The names applied

to the above nine classes or types of plant-communities are

purposely devoid of

reference to the

particular

alliances,

families,

or

genera

concerned in the formation of the communities, because the origin of the latter
has nothing to do with the existence of any affinity amongst their constituent

Nor has

plants.

it

been possible to take into account the nature of the habitats or

the situation of the zones and regions of the earth's surface where the communities

grow.

This

is

not the case, however,

when we come

munities which belong to the above classes.
wliich

refers

to

For

to

name

the separate com-

the habitat, zone, or region where the particular

flourishes, or to the ruling species, genera, or families of wliich it is

not only inevitable but actually desirable.
clature to adopt here

is

composed,

The most convenient system

that which has proved the best in

In accordance therewith each plant-community

sciences.

name
community

this purpose the use of a

is

all

of

is

nomen-

other descriptive

designated by two

names, one denoting the class to which the community belongs and the other
indicating

its special characteristics.

In the pre.sent state of our knowledge

it is

impos.sible to

name even approxi-

mately the plant-communities which are formed by the aggregation in various

ways

of

some or other

of the

many

thousands of species inhabiting the earth.

I
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make a few

will therefore only

observations on the subject, and draw attention to

the most striking cases of plant-communities.

The

by

greatest interest naturally attaches to forests

and

their size,

it

is

why

easy to understand

the most thorough investigation and description.

community, or

either the only constituents of the

we must

A Larch

p. 415, vol.

723, vol.

p.

354, p. 483)

fig.

most true Conifers gi-ow

represented on

on

forest (see

Of the evergreen variety there

former.
fact that

As regards the species which are
at any rate its ruling members,

distinguish forests of deciduous Conifers and those of evergreen

first

Conifers.

which impress the observer

these have always been chosen for

i.,

is

be taken as an example of the

an extremely

lai'ge

A

in dense forests.

a forest of Silver Firs on

and of Arolla Pines on

ii.,

may

p.

717, vol.

724, vol.

p.

number, owing to the

forest of Spruce Fii's is

ii.

i.,

of Scotch Pines

Forests composed of

Amongst

Angiosperms are likewise differentiated into deciduous and evergreen.
deciduous forests of this kind the Beech-woods (see
vol.

i.),

and Oak forests

(see vol.

are especially noticeable on

each case.
tropical

p.

i.

187),

fig.

i.

p.

713,

fig.

and of Palms

172), of
(see vol.

forests manifest

also a

number

(see vol.

Plate VIII. opposite

i.

p.

605,

fig.

143,

Scrubs, which are, so to speak, repetitions of woods or forests in

We

Drawings

also given in

little,

may

in exclusive possession, are leafless

those where the shrubs are provided with foliage.

Amongst the

p. 331,

fig.

80,

and Plate IV.

either evergreen or deciduous.

p.

The

446).

social plants of the second

The former are fm-nished with

form leaves which are appressed

and

social plants of the

group switch-plants and certain cactiform plants play a prominent part
i.

be

distinguish between those in which the shi'ubs

and semi-shrubs, which are predominant or

vol.

p. 759,

481 and 482.

similarly divided into groups.

first

of other

and

p. 712), respectively.

from nature in the Tropics representing Bamboos and Mangroves are
figs.

in

variety in

greatest

their

composed of Euphorbias, Casuarinas, Bamboos

Mangroves

i.

p. 721,

173) of the North Temperate Zone

To the Tropics belong

regions.

special kinds of forest, such as those
(see vol.

fig.

Birch-woods (see

the characteristic aspect exhibited

account of

Angiospermous evergreen

and sub-tropical

716,

p. 761),

(see

group are

acicular or squami-

and Heaths), or
The case of Alpine Eoses (see Plate X.)
will serve as an example of the second variety. Amongst deciduous shrubs and semishi'ubs which grow sociably and form extensive scrubs we may mention Tamarisks,
Spiraeas, Roses, Dwarf- Almonds, Dwarf -Birches, Dwarf- Willows, Proteacese, Labiatae,
else are clothed

with

flat,

to the branches (shrubby Conifers

expanded

leaves.

Broom, and Mimosas.

As regards

plains

we must

first

distinguish those where the predominating

perennial plants have no foliage-leaves, but are furnished instead with green, fusi-

form shoots and branches of a foliaceous nature

(e.g.

SaZicomia).

Of leafy plants

which occur as predominant members of plains we may mention Umbellifers,
Thistles (see vol. i. p. 436, fig. 115), Agaves and Pine-apples (see vol. i. p. 657,
fig.

The

153),

and the Asphodel

(see fig. 413, p. 729), as the

rest of the social sufii'utices

may

most striking examples.

be placed in three groups.

The

species
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belongring

to

the

group, to wliich belong in p.articular

first

CarjJ'ophyllacefe, Chenopodiaceae,

branched from the very base

(e.g.

and

Papilionacese,

many

Composites,

multifariously

Crucifei'fe, arc

Artemisia, Gypsophila, Salsola, Melilotus, Grambe);

the species of the second group have upright stems which are unbranched
the region of the flowers and bear entire leaves

{e.g.

many

up to

species of Verhascuvi,

Epilobiwm, (Enothera, Euphorbia), and the species of the third group possess

which have few branches, or none at all, but bear variously lobed and
compound leaves (e.g. Glycyrrhiza, Eupatorium, Tanacetum, Sambucus Ebulus).
As regards the fourth or fi-ondose type (c/. p. 888), we have already indicated
erect stems

In describing the diflerent communities of this kind special

certain varieties.

emphasis must be laid also on the circumstance of the green laminae being

Nelumbium, AsaruTn, Scolopendriwrn, and Saxifraga peltata,

in Petasites, Tiossilago,

or divided and incised, as in most

We

must

also take into account

or evergreen, as in

entire, as

Ferns, several Ai'oids, and a few Hellebores.

whether the fronds or foliage-leaves are deciduous

Hedera and Hellehorus

niger.

Ribbon-plants occur in great variety in both flowing and stagnant waters, be

they fresh, brackish, or

salt.

The general

aspect of any particular aggregate of these

ribbon-like forms varies according to the area and shape of the foliage or thallus of

the species concerned, and particularly according to whether the stems or the stemlike parts of the thallus are lax or

packed

form a dense,

close together so as to

The most conspicuous examples

pulpy matrix.

of social species are

Mynophyllmn

with pectinate leaves, the Pond- weeds (Potamogeton) and Zanniehellias with filiform
leaves, the

Pond-weeds with broad, translucent leaves

vol.

few of the Mosses

i.

p.

588,

fig.

139),

(e.g.

i.

p.

551,

fig.

136),

155),

and Gymodocea,

Fontinalis), various species of Fucus,

Laminaria (see
amongst Brown

the Grass-wracks {Zostera), Vallisneria (see vol.
also a

(see vol.

i.

p.

667,

fig.

Sargassum, Macrocystis, and Gystosira

Seaweeds, species of the genera Geramium, Callithamniv/m, Polysiphonia, and

Lemanea amongst

Florideae, the species of

Bryopsis and Caulerpa amongst the

Ghara and Nitella amongst Stoneworts.
The points whereon the classification of Reeds is based have been already
indicated on p. 888.
A number of distinct forms may be distinguished according
Siphonese, and the several species of

as particular species of Horse-tail, Sedge, Rush, Restiacese, Scirpus, Calamagrostis,
&c.,

prevail.

The drawing

of

a Papyi-us- swamp on

typical of this class of vegetation.

grow on dry ground the most prevalent
groatis.

A

great

the Old and the

many Reeds

New

p.
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may

be taken as

In the North Temperate Zone, of those which
species are those of the genus

Calama-

occur in the Tropics and in the Steppe regions of both

World, especially in the pampas, llanos, &c.

The plants which constitute the dominant members of carpet include both
Phanerogams and Cryptogams. Of the former the most important are the interweaving and tussock-forming Grasses, Sedges, and Rushes, the interlacing, gi-assleaved Caryophyllaceaa

(e.g.

Alsine Rosani, Gherleria sedoides, Silene acaulis), the

species of Houseleek (Seynpervivum)

Aizoon

gi'oup, the

which form

rosettes, the Saxifrages of the

loosely-woven delicate Saxifrages which grow near springs, and
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lastly,

Of the Cryptogams almost

Montias.

the Sphagnums, Polytrichums, the species of

grow
work

in dense aggi-egates,
(e.g.

Hypnv/m

all

are Mosses, the chief species being

Dicranum and Gymnostomum which

and the Hypnums which cling together

Hylocomium

Schreberi,

in loose

mesh-

Uylocomium

splendens, and

tri-

quetrum).

Only Lichens, FloridesB, and a few Stoneworts take part in the formation of
Extreme variety is exhibited by Lichens which combine to form
The chief dominant plants are various
crusts closely appressed to the substratum.
species of Acarospora, Amphiloma, Lecanora, Lecidella, Pertusaria, and Verrncaria.
The best-known and most widely-distributed incrustment is that which is
formed by Lecidea geographica or Rhizocarpon geographicuTn, and imparts a
incrustments.

characteristic colour to the blocks of stone

incrustment
Cetrarias,
less

is

and are most striking

important form

with lime,

e.g.

A

on slaty mountains.

looser type of

composed of various fruticose Lichens, principally of Cladonias and

by

is

A

high mountains and in the Arctic tundra.

in

one composed of submerged Characese and Floridese incrusted

species of Corallina.

and Lithophyllum which combine

to

The lime-incrusted
form

Lithothamnium,

species of

solid bank-like incrustations

known

as

nullipore-banks only occur in the sea.
Felts are formed

by filamentous

The dominant plants

Algaj.

are Scytonemaceae,

ConjugatsB, Ulotrichaceas, CEdogoniaceae, Vaucheriacese, and a few
Conjugatae, such as the various species of the genus Spirogyra,

fill

others.

The

stagnant ponds

with their green filaments; several of the Vaucheriaceas grow in closely felted masses
in water-courses or on

weave themselves

in

mountain
It is

alone.

which

earth,

and several Scytonemaceae and Confervoideae

into thin mantles over stones.

The

spicuous appearance.
lolithus, to

damp

is

known

best

is

Felts are but seldom of very con-

the thin felt formed

due the red coloration of blocks of stone

by Trentepohlia

(" Violet-stone ")

seen

regions.

only in rare cases that a plant-community

For the most part two,

three, or

At the same time

jointly predominant.

at another spot another species

is

it

is

composed of a single species

even more species of similar aspect are

may happen

that at one spot one species,

kept in check without any material alteration

being thereby incurred in the general appearance of the particular commimity.
Thus, for instance, the slopes of the schistose mountains of the Central Alps are
clothed with

carpets

in

which Carex curvula, Juncus

disticha are dominant species.

trifidus,

Here and there these three

in the composition of the carpet, but in

many

places one

is

and Oreochloa

species share equally

paramount, whilst the

others sink into the backgroimd, so as to be scarcely noticeable at

first sight.

No

show that in such cases the community must not
be named after one only of the dominant species.
As regards the subordinate species of a commimity it would be a great mistake
that their occurrence is subject to no sort of rule. Though they seldom
suppose
to
have any striking influence on the tout ensemble of the community their importance
Many of them are so constantly associated witli
in it must not be under-estimated.
further explanation

is

requisite to
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where a plant of the one kind occurs, the presence of

companiou species of the other kind may be inferred with certainty, and obviously

its

due regard must be paid

A

ticular communities.

up

to such constant

companions in any description of par-

further circumstance which must not be overlooked

to a certain point the suViordinate species

may

replace one another.

which the Mat-grass (Nardus

instance, that variety of carpet in

that

is

Thus, for

stricta)

forms

the dominant species, includes as subordinate species both in the Alps and the

Carpathians

Homogyne

alpina,

Hieracium alpinwm, Campanula Schev^hzen,

Certain other subordinate species,

e.g.

&c.

Potentilla aurea, Hypochairis Helvetica and

Campanula harhata, which are almost invariably present in the community in
when it grows in the Alps, are, however, replaced in the Eastern Carpathians
by Potentilla chrysocraspeda, Scorzonera rosea, and Campanula abietina.

question

Special attention

must be drawn

to the fact that species

one plant-community occur as a mere sprinkling

made

is first

Nature

in

it

is

which are gregarious in

When

in another.

apt to lead one to suppose that

it

is

this observation

a vain task to

attempt to arrange the ditferent communities in groups, and to define and describe
each separate kind.

menon

actually assists
It

But more

in question, far
it,

careful study soon con\'inces one that the pheno-

from interfering with the

scientific

treatment of the subject,

and that the history of plant-communities

has been repeatedly remarked that

mud newly

deposited

and naked rock do not forthwith deck themselves

is

elucidated thereby.

by water, exposed

in their

soil,

permanent mantle

of

and various annual

vegetation, but that first of all small Algee, Lichens, Mosses,

Phanerogams establish themselves and prepare the way in the course of time for
This preparation, which was described in vol. i. pp. 257-268, consists

other plants.

humus

not only in mechanical changes in the ground, but also in the admixture of

derived from the parts of the

first settlers

which die

The only

oflf.

species

which

take possession of ground so modified are such as differ entirely from the

by the new

colonists, and, curious to relate, the latter are gradually ousted

and driven from the

The quantity
the

soil

of

field.

humus

But the second settlement has no permanence

becomes too rich for the plants in possession, and the process of eviction
at the

hands of fresh

and gradually possess themselves of

Xow,

it.

At

species,

which thrive on the

rich

is

soil,

least three successive series of settlers

thus be traced on every spot, and not infrequently the
if

either.

arising from the death of plants increases from year to year,

now undergone by them

may

first

arrivals

number

is

four or

each of these groups corresponds to a particiliar community, which

is

five.

as a

matter of fact the case, the phenomenon described must produce the same impression
as

though the communities became transformed into one another

is

therefore necessary to recognize the existence of the incipient and decadent stages

In the incipient stage

as well as that of predominance.

which previously occupied the same spot are
decadence the
ance.

When,

fii-st

pioneers of the

still

community that

for example, a carpet

is

in course of time.

relics of

the community

and

in the stage of

to be foinid,
is

It

to succeed

make

their appear-

invaded here and there by individual plants

belonging to species indicative of communities which pertain to some other type,
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such as scrub or plain, the occurrence does not in the least confuse the definition and
description of the carpet.

only shows that for purposes of determination and

It

description, whilst attending primarily to the stage of the

ment has reached

its zenith,

we must

and decadence, and the relations

of incipience

community when develop-

also take into account in each case the stages
to other communities.

Wherever the configuration and composition

of the

ground favour the formation

of various kinds of habitat witliin narrow limits of space, there the particular plant-

commimities which correspond to those habitats develop

in

great variety close

The boundary-lines of adjacent communities are disposed
ways in such cases. In lowlands where gentle hills

together.

of different

in a multitude

alternate with

shallow depressions, and where from sand one passes to clay, and thence, perhaps, to

ground covered with

communities are not infrequently pieced

saline efflorescence, the

In other places those which cover a small

together like the components of a mosaic.

area are interspersed like islands in the midst of the more extensive communities;
and, again, in other cases the different areas are in the form of contiguous strips

and

The

zones.

mode

last

or running water, and

is

of distribution occurs chiefly along the margins of

ground as the distance fi'om the water's edge
also

by the tendency

still

explained by the uniform diminution of moisture in the

of plants to advance

the expanse of water where they grow,

increases,

and

in the case of

still

water

from the margins towards the middle of

or, in

other words, from the continuous trans-

formation of the ribbon types which flourish in water into reeds, of reeds into plains,

and of plains into carpets or into
It

forests.

very often happens that two or more plant-communities are intermingled, and

that the whole exhibits a kind of stratification.

may

is

few other kinds of

it

On

fallen needles.

pine forest

may

exist

by

itself,

include nothing but dominant pines with, perhaps, a sprinkling

that
of a

to say,

A

tree,

may be bare except for a bed of dry
may have developed on the forest floor,

and the ground

the other hand, a carpet

whilst, in addition, a Bilberry scrub, a

carnea, and a high scrub of Juniper

low scrub of Calluna vulgaris or Erica

may have

obtained a footing,

all of

which

communities are capable of existing independently without the shelter of the pines,

and are often met with thus

munity

is

alone.

But although the presence of the one com-

not indispensable to the existence of the other, the fact of their occurring

together shows that no injury
panionship, and

it

is

is

on either side

suffered

much more

for example,

consequence of the com-

likely that communities gi'owing on the

ground are mutually helpful and protective.
this, as,

in

when a community

In

many

cases there

is

of tall plants develops on soil previously

prepared by a community of low plants without completely ousting them.
gather, then, that the conjunction of several communities

that the association

here

we

is

of

is

by no means

We

fortuitous,

always between certain particular communities, and that even

find strict orderliness

Unions

same

no doubt of

and subjection

to definite laws.

communities formed in the manner above described have been termed

plant-formations, probably from analogy with the combinations of strata of earth

and stone which geologists

call

formations.

The

selection of this

name

is

not quite
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fortunate, but having been once introduced into the science,
is

it

must remain, and

it

only necessary to point out that the communities united in a formation do nob

always exhibit any obvious
forests (see

fig.

420,

p.

and exhibit

all

possible grades in respect of the height to

down on

restricted area, sometimes a considerable expanse either

midway between

make

it

the ground or

the ground and the tops of the trees; and, moreover, in

formations there

is

tropical

These communities occupy sometimes only a

component plants grow.

tlieir

many

741) communities are interpolated which belong to the most

widelj' different types,

which

Thus, for instance, in

stratification.

all

such

always a sprinkling of climbing-plants and epiphytes, which
In

quite impossible to discover distinct strata.

many

other cases,

the commvmities constituting a formation are in obvious strata.

the plant-formation to a building, the communities

may

If

it is

true,

we may compare

be said to form the stories

rising one above the other.

Sometimes only two communities are superimposed on

one another, sometimes

possible to distinguish three or

it is

There are formations in which

more

strata or stories.

each story belongs to a difierent class of

but others exist also where two or three of the stories are of the same

where several scrubs

instance,

united, so that the

crown

another species a lower

rise

community,
class, as,

for

one above another, or where two forests are

of one species of tree

forms an upper

tier,

and that of

tier.

The names of the different plant-formations should be chosen with regard to the
community which forms the roof of the entire edifice of plants in each case, and
which, therefore, projects above, and, in a sense, prevails over

all

the other com-

munities.

At the beginning

of this chapter stress

was

laid

on the fact that every region

receives a characteristic impress from the nature of the plant-communities inhabiting
it,

and that a knowledge of the

tive geography.

latter is consequently of great importance in descrip-

The remark has

also been

made more than once

that the particular

conditions of soil and climate in a locality find expression in plant-communities, as
it

must be presumed that the species

in masses at places
tion, temperature,

whole.

But

if

where the composition of the

soil

community can only grow

and the conditions

and humidity are in harmony with the

of illumina-

specific organization as

a

the local conditions of the ground and climate are reflected in the

plant-communities,
ties

characteristic of each

it is

equally the case that the distribution of the plant-communi-

and formations constitutes an important and perhaps the only available basis

for a division of the earth into natural floral areas.

that every

district possessing a series of

itself is to

be treated as a

floral area,

We

proceed on the principle

plant-communities which are peculiar to

and that a

limit to such area occurs at every

place where the characteristic communities of a particular floral area are threatened

with destruction, and, therefore, encounter the natural boundary of their range,
where other communities better adapted to the altered external conditions make
their appearance, and where there is consequently a change in the aspect of the
whole landscape. This also supplies the scheme for a scientific geography of plants.
Unfortunately
Vol. U.

we

are

still

far

from possessing any such

science.

We

have only a
107
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scanty knowledge of the plant-communities of Central and Northern Europe, and in

many

extensive tracts as good as nothing

of

the data required for a demarcation of floral areas.

all

is

therefore, for the present but to grope along

ascertained, and in the case of

by

earlier investigators,

many

known

concerning the most important

There

with the help of the

districts to retain the

is

nothing for

little

it,

that has been

demarcations laid

down

notwithstanding the fact that they are based upon altogether

different foundations.

According to this system, the various Floras
follows
1.

The northern

Arctic Flora.

wards about as far as
2.

may

be roughly distinguished as

:

parts of Europe, Asia, and North America, extending south-

to the Arctic Circle.

Scandinavia, Great Britain, North-German Lowlands, Western Bussia encroach-

Baltic Flora.

ing to the south on the Floras of the Mediterranean and Black Sea.
3.

Flora of the Black Sea.

and western

South-eastern Europe, Asia Minor with the exception of

shores, the Caucasus, Kurdestan, Persia

:

its

southern

environs of the Caspian Sea,

4.

Mediterranean Flora.
Shores of the Mediterranean: Southern Europe, the western and
southern shores of Asia Minor. Coasts of Syria, Egypt, Tunis, and Algiers.

5.

Atlantic Flora.

6.

Siberian

Azores, Canary Islands, western shores of the Spanish Peninsula, Morocco.

Flora.

The

plain extending

from the river Obi and

its

sources to the Stanovoi

Mountains.
7.

Kamschatkan

Flora.

S.

Amur

Amur

9.

Chinese Flora.

10.

Flora.

North-east Asia as far south as the region of the
district,

Amur

Eiver.

Manchuria.

China, Japan, extending nearly as far south as the Tropic of Cancer.

Flora of Central Asia.

Mongolia, Thibet, bounded to the west by the Steppe-region of the

12.

Sea of Aral, and to the south by the Hindu Kush and the Himalaya.
Northern shores of Somah, South Arabia,
Flora of South Arabia and Mesopotamia.
Mesopotamia; shores of the Persian Gulf.
Sahara Flora. The Sahara to about 15° N. Lat., Northern Arabia.

13.

Soudanese

11.

Flora.
Bounded on the north by the Sahara, on the south by 10° N. Lat., to the
by the mountainous region of Abyssinia.
Flora of Guinea. From 10° N. Lat. to 10° S. Lat., eastwards to 35° E. Long.
Zambesi Flora. From 10° S. Lat. to the Orange Eiver on the south, and bounded to the
east by the Drakenberg Mountains and Lake Nyassa.
Abyssinian Flora. Abyssinia and the mountains adjoining it on the south.
East African Flora. From the shores of the Indian Ocean to the East African Mountains,
northwards as far as 8° N. Lat.
The Cape Flora. The south-western part of the Cape, bounded to the north by tlie Great
Karroo Desert.
Madagascan Flora. Madagascar.
Indian Flora. Bounded to the west by the Indus, to the north by the Himalaya and the
Yunnan mountains, and extending eastward as far as the Straits of Lomboc and Macassar.
east

14.
15.

16.

17.

18.

19.

20.

21.

22.
23.
24.

25.

26.

Pacific Islands from the Moluccas to the Marquesas Islands on the one hand,
and from the Sandwich Islands to New Zealand on the other.
Tasmanian Flora. Victoria, Tasmania, New South Wales, and adjoining regions.
Australian Flora. Interior and Western Australia.
Canadian Flora. Bounded to the north by the Arctic Flora, and reaching westward as far
as the Rocky Mountains, and southward as far as the North American Lakes.

Pacific Flora.

Flora.
Bounded on the north by the Arctic Flora, on the east by the Rocky
Mountains, on the south by 50° N. Lat.
Mississippi Flora. Extending northward to the Lake region, southward to Florida, exclusive
of the southern third of that Peninsula, and bounded to the west by 95° W. Long.

Columbian

THE EXTINCTION OF
27.

28.

29.

30.
31.
32.

Missouri Flora.
Region of the Missouri River and of the higli land between the Rocky
Mountains and the Cascade Mountains.
Flora of the Pacific Slope. Coast region west of the Cascade Mountains, California.

Texas Flora. Arizona, Texas, North Mexico.
Mexican Flora. Mexico as far as Nicaragua.
Antilles Flora.
The Antilles and the Bahamas, southern extremity
Brazilian Flora. Bounded to the west bv the Andes from the Gulf
extending southward to 30°

33.

34.

35.
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of Florida,
of

Guayaquil

Tucuman,

to

S. Lat.

South American Flora. Coast land west of the Andes and the part of South America between 30" and 50° S. Lat.
Magellan Flora. The extremity of S. America from 50° S. Lat., excluding the high mountains.
Antarctic Flora.
Antarctic Islands, high mountains of the southern extremity of South
America.

made

In this outline only a passing reference has been
at present

which

to the Floras

occupy the higher regions of mountain chains, and which are restricted
Yet there is often far more difference between the.se

to comparatively small areas.

and the Floras of the lower parts of the mountains and of the adjacent plains than
there is between Floras which exist side by side in the lowlands, and are usually
Thus, for example, the Flora of the high mountains

scattered over wide areas.
of Central Europe,

commonly known

as the Alpine Flora, differs so utterly from

the Baltic Flora developed to the north of the Alps, and from the Mediterranean

Flora flourishing to the south on the shores of the Mediterranean Sea, that
not be classed either with the one or with the other.

could

it

The same phenomenon

is

observed in other regions where lofty mountains occur, and, probably in addition
to the thirty-five Floras above mentioned, as

The

might be distinguished.

many more high-mountain

Floras

importance of these mountain Floras in relation to

the formation of the Floras of the plains and to the general history of the plant-

world will be set forth in the next section.
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work which dealt with the origin of species, the view was
the new species which make their appearance in the course of ages are

In the portion of
taken that
the

SPECIES.

this

Valuable

products of cross-breeding between previously existent species.

support

is

given to this opinion by facts relating to such genera as are repre-

sented in one district
species only.
digious.

It is

In

many

large

series,

to bring the

of species,

and

in another

numerous

by a

by a genus

single
is

species of such a genus

pro-

under

because they are connected not only lineally, but also

amongst themselves

these generic spheres

number

cases the wealth of forms comprised

no easy matter

review in a single
collaterally

by a

in all sorts of

new forms continue

proved to be the results of crossings.
included in the Bramble-genua (RvMus)

ways by intermediate

to spring

up

forms.

in our time,

Within

and these are

For example, the multiplicity of forms
is

extremely great in Central Europe.
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Botanists of the old school supposed the reason of this to be that the species of

Riibus vary from some

At the
down

themselves.

plants thus set
arose

by

unknown

cause

—presumably from

an

present day no intelligent observer doubts that

mere spontaneous variation are

as the results of

inter-crossing in comparatively early

tendency in

intrinsic

many

of the

species

which

Such inter-crossing was

times.

rendered possible by the fact that in the course of those displacements and alterations affecting floras, to

which the present distribution of plants must be attributed,
which had survived from previous periods, met and settled

several species of Rubus,

On

dovsm together in Central Europe.

only a single species,
established itself
of

any

viz.,

Rubus

when the changes

(

= -ß.

amcenus, Portenschlag),

in question took place, there

From

multiplication of forms.

which never changed;

the coasts of Dalmatia and Greece, where

ulmifolius, Schott

was no

that solitary species sprang descendants

in other words, the specific

marks

of

Rubus tdmifolius

remained permanent in the above-mentioned parts of the Mediten-anean

The idea

of the old school of Botanists

had no inclination
intelligible
tion.

The

mode

to evolve

new

of expression,

it

was that

was

destitute of

the fact

In the region where this particular species of

natural.

possibility of

new

more erudite but

any tendency towards

much
Rubus is

however,

is,

floral area.

this particular species of

species; or, to use the

projjer explanation of

possibility

difiercntia-

simpler and more
settled, there is

no

by means of inter-crossing. Perhaps
bring
wiU
Rubus ulmifolius into proximity

species of that genus arising

some future displacements of

floras

with other species of Bramble, and in that case
the generation of

new

species.

If,

it is

sure to take part once more in

on the other hand, some event should cause

the extermination of the entire Bramble-flora in the adjacent districts, and

ulmifolius should remain isolated, no

than hitherto.

Ruhua

still less

A

new

completely isolated species

may

continue to

Rubus

any more
reproduce and

species will spring fz'om

it

multiply sexually and asexually for centuries without exhibiting any alteration,

provided that the conditions of climate and
take any part in the production of

new

soil

species.

are congenial to

it,

but

it

cannot

If at length destruction befall such

—a by no means impossible contingency, as one change of climate succeeds
another, and causes fresh displacements of the limits of plant distribution —the
a species

event would connote the extinction of the whole genus of which this species was
the sole surviving representative.

The

result of comparative researches has been to

show that the extinction of

single species frequently occurs, whereas such groups of species as Botanists designate

by the name of genera rarely die out. By far the gi-eater proportion of the plants
whose remains have been preserved from former periods in a fossil condition
belong to genera which are represented by plants still living at the present day;
only many of the extant representatives difier specifically from those which existed
long ago.

We

conclude that the living types replace extinct ones and have entered

upon their parts in

life.

It is also

worthy

of note that the fossil remains are often

found at entirely diflerent places from those inhabited by their nearest relatives in

modem

times.

THE EXTINCTION OF

The most

strikincj
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examples of genera that have become extinct are afforded by

the alliances to which the Club-moss and the Horse-tail respectively belong (see pp.

Those genera most exposed to the danger of extinction are such

713 and 71G).

by a

as are only represented
is

single species (termed

This risk

monotypic genera).

intensified if the species in question only occurs in one district, as is the case,

for instance,

far as

The genus Rhodothamnus

with Wehvitschia.

of which only one

R. Chamcecistus, lives at the present day, and the genus Azalea which

species,

we know, represented by

is,

so

the species A. procuTnbens (Loiseleuria procumbens)

For

alone should, on the other hand, have a better chance of escaping extinction.

the area of distribution of the former

is

broken into two sub-areas by the broad

stretch of land reaching fi-om the Eastern Alps to the Altai Mountains, whilst the

Azalea grows not only on the high mountains of Central and Southern Europe but
also in the Arctic regions, leaving a great space

by

its

kind.

one of
it

its

would

Thus, presumably, even

between the two areas uninhabited

such a species were to vanish entirely from

if

sub-areas of distribution in consequence of changes in climatic conditions

be represented by individuals growing at some spot which, being

still

remote from that sub-area, would in

all

probability not have been affected

by the

alterations in question.

The number of species that have died out is extremely large. Every group of
which comprises both living and fossil members affords instructive examples

species

in this connection.

their existence

It

is

assumed that of species now living the endemic kinds have

most seriously menaced,

speedy extinction.

or, in

other words, are exposed to the most

where Wulnative, were to

If the restricted areas of the South-eastern Alps,

fenia Carinthiaca, the most famous of the endemic species, is
undergo a change of climate which no longer permitted the propagation of that
species either

by sexual or asexual methods, and

migration impossible,

it

at

the same time rendered

its

would be only a matter of time before Wulfenia Carinthiaca
The genus Wulfenia would not,

disappeared completely from the face of the earth.
it is true,

thereby become extinct, for a second species named Wulfenia Amherstia

this species, too, is endemic it might easily be
and then the entire genus would have died out. It is,
however, conceivable that the change of climate supposed to affect the South-eastern
Alps, instead of causing the extinction of Wulfenia Carinthiaca, might result in the

occurs in the Himalaya.

overtaken by the same

expansion of

its

But as

fate,

area of distribution, and that no such hindrances to

its

migration

The two species now inhabiting such widely
as at present prevail should exist.
remote districts might then conceivably come together and cross with one another,
with the result that new species would be produced in the genus Wulfenia. It will
be seen from these examples that one cannot be too cautious in dealing with assumptions concerning the future destinies of species.

doomed

to extinction in the near future; but

instead be called

An

upon

to play an

Many endemic

it is

species are probably

also not impossible that

important part in

they

may

days to come.

account has already been given (pp. 590, 592) of the manner in which

nature affords compensation for the extinction of species, and

how new

species, the
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products of crossing, take the place of the parent-stocks, so that the only remark that

need be added here

is

that

when such

substitution

belonging to successive geological periods,

seemed as though a gradual re-casting

it

was regarded as a phenomenon

or moulding of the species had taken place, and

determined by the direct

observed in the case of plants

is

great importance of crossing in relation to the genesis of

when

the time

effects of variations of climate until

new

species

the

began to be

recognized.

The
its

partial extinction of a species,

i.e.

disappearance from particular parts of

its

area of distribution, must be distinguished from complete extinction.

numerous instances

by mankind, but the majority

to intentional or unintentional extermination

where purely

human

plants which

grow

Reference has repeatedly been made in these pages to cases of
in the midst of

now

reigning floras and yet do not belong to

them, and they have been likened to outposts
the

soil,

are cases

has resulted from natural causes independently of

local extinction

influence.

Of the

knowledge some have been due

of partial extinction within oxu-

left

behind by former occupants of

being apparently the remains of floras which formerly flourished on the

areas in question, but which have been turned out and forced to take refuge in
If their displacement

neighbouring regions.

were due

to climatic vicissitudes

conceivable that separate species or even entire communities

may have

been

it is

left

behind here and there in especially favourable, though possibly very restricted
habitats,

and such

isolated spots then

seem as though they had been wrested from

the main area of distribution which stretches over a wide expanse of country in the
vicinity.

by

Interesting examples of this are afforded

several species

confined to isolated habitats in Carniola, of which the

Blagayana) may be
had been

aecxu-ately explored it

Königsblume

which are
"

(Daphne

This plant grows on the slopes of some

selected as a type.

mountains in the neighbourhood of Laibach.
sula

"

was

Before the flora of the Balkan Peninbelieved that this species of

Daphne

had no other habitat than that on the mountains above mentioned. More recent
botanical reseai'ches have, however, revealed the fact that the main area of distribution of

Daphne BlagoAjana

and that the habitat

When

is

really in the

Balkan Peninsula,

in Carniola is to that area as

in

Bosnia and Servia,

an island to the mainland.

one sees by what a small number of indi\'iduals, amounting to some thousands

only, this curious plant is represented in Carniola,

to bring fruits to maturity

the supply of insect-visitors

owing
is

and how rare

to the fact that

LnsufEcient, there is

autogamy

Under such circumstances

for

even these

impeded and that

no escape from the conviction

that a series of very severe winters would be enough to cause

nation in this district.

is

it is

its

its

complete extermi-

existence in the

main area

of

Balkan Peninsula might not be in any way imperilled, for it is
not likely that the particular causes to which the extinction of the species in the
small area in Carniola would be due would operate in all the habitats in the larger
distribution in the

area,

which

is

hundreds of kilometres away.

That such phenomena as have here been suggested as possible and even probable
in the case of

Daphne Blagayana do

actually happen

is

e^ädenced by the plant-
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form a considerable part of the

flora in possession at

the present day, whilst in another floral area they are only found in the fossil state

and under conditions which leave no doubt that they formerly lived

there,

but have

Rhododendron Ponticuni, for example, is an important constituent
which now flourishes in the neighbourhood of the Black Sea, and is also

long died out.
of the flora

found far to the west in an unrestricted area in the South of Spain at a great
distance from the

main area of

distribution.

It is

encountered in the

fossil state

on

the southern slopes of the Solstein chain in Tyrol in the upper strata of the so-called

Höttinger Breccia.

Thus

and Central Europe

to 47° N. Lat.

this plant

isolated spot, whilst in the
is

offered

by the

must have ranged formerly through Southern
In the South of Spain

Northern Dolomites

it

A

has died out.

similar instance

which form part of the woods of North

case of several Juglandace?e

America at the present day, and are only found as

The

has siu-vived on an

it

fossils in

Europe.

results of researches into the history of the separate species constitute the

foundation for a history of the entire plant-world.

Formerly the discovery of

fossil-

remains was looked upon as the most important means of eliciting that history, but

now

the distribution of living plants

is

taken into accoimt, and the significance of

such circumstances as the presence of endemic species and of species isolated in the
midst of a foreign flora

is

fully recognized.

A

study of endemic species and of

outlying sub-areas of distribution yields in particular most valuable information

concerning the conditions which prevailed in the earliest periods of the earth's
history.

The most noteworthy inference made

in this connection is that over a

great part of central Europe since the last ice-age a flora

was evolved which was

only capable of existing under the influence of a continental climate of far gi-eater

warmth than now
at the present

prevails.

day are

For instance, plants whose main areas of distribution

in the steppes of Southern Russia, in the Crimea,

and

in the

valleys of the Caucasus are found growing, sometimes alone sometimes in com-

warm, sunny

munities, in Central Europe, in the region of the Baltic Flora, on

mountain-slopes, and in sequestered glens far from the modern lines of

under circumstances which exclude

all possibility of

Such exceptional habitats of the plants
serpentine in Lower Austria, on terraces of

place in recent times.
hot,

sombre rocks of

of schist, situated on the eastern border of the

traflic,

and

an immigration having taken
in question occur

on

loess

and moimtains

Böhmer Wald and

the Mährische

Gebirge, in the interior of Bohemia and westwards on scattered spots as far as the

Harz Mountains, and,

again, in the region of the Northern

the Wiener Becken to the

Lake

parts of the valleys of the Adige and the Inn.

described as Steppe-plants, and
of a flora

may

and Central Alps, from

of Constance, as, for example, far

if,

These plants

may

away

in the highest

be for the most part

as can no longer be doubted, they are the remains

which once ranged in Central Europe as far as the Harz Moimtains, we

conclude that just before the establishment of the present climatic conditions

which

suit the Baltic Flora, a Steppe-climate prevailed over the area referred to,

and the summer was hot and dry.

There

is

good ground for supposing that the

various animals belonging to the Steppe-fauna (Steppe -antelope. Steppe -marmot,
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Germany

462) which have been discovered in Central

are relics of this

with the Steppe-plants and withdrew eastward at the same

period, that they lived

time in consequence of the change of climate.

It is difficult to

changes took place in Central Europe, but this much

say

when

these

certain, that the Steppe-

is

climate prevailed for an exceedingly long time, that the alteration of that climate

which now prevails took place quite gradually, and that accordingly
the migration of the Steppe-flora and fauna into the region now occupied by them
into the kind

was performed very slowly.
As the very thing which
beneficial to those of

is

injurious to the

a neighbouring

members

of one flora

is

usually

flora the migrations of plants really take

No sooner do the
become unsuitable to them

the form of displacements of the boundaries of distribution.
species of one flora

than their place
adapted to the

members

withdraw

is

new

to escape a climate that has

taken by those members of the neighbouring
climate.

of the Baltic flora

flora

which are

an immigration of such
as prefer a comparatively cool, moist summer would
In the case above referred

to,

inevitably take place sjmchronously with the retreat of the Steppe-plants.

home

regards the situation of the previous

They came from adjacent

doubt.

them already

of these Baltic plants there can be

As
no

regions where the climatic conditions congenial to

existed, that is to say,

from parts then forming the coast and from

those mountains which had not been ascended

by the

Steppe-flora.

In advancing

inland from the coast and descending from the mountains these plants were only
in a

measure retracing their steps to places where they formerly occupied the

groimd, and from which they had been ousted by the Steppe-plants.

In other

words, before the reign of the Steppe-flora of the Black Sea was established in the
valleys and lowlands of Central Europe another flora lived there

resembled that which

we now

call

the Baltic

flora.

No

which

closely

approximate estimate can

be given of the length of time, previous to the immigi-ation of Steppe-plants, during

which the Baltic

flora

a second time imder
it

in

was not

was

its

in possession of the tract of country thus destined to fall

dominion; but

it

has been established beyond question that

upon the scene at the period of the greatest prevalence of glaciers
Central Em-ope, and that its first immigration cannot have taken place until after
as yet

the retreat of the large glaciers.

At the epoch when glaciers attained their maximum dimensions the places now
covered by the forests of Pines and Firs, which are so characteristic of the Baltic
flora, and by vast scrubs of heaths and broom, were occupied by low Alpine plants

may

which

for the sake of brevity be

Formerly botanists were of opinion that

spoken of collectively as an Alpine Flora.
this

wonderful flora spread southwards like

a flowing stream from the Arctic Regions at the epoch in question.
however, in harmony with more recent discoveries.

This view

is not,

was based on the erroneous
assumption that the flora of the Arctic Regions was the same as that of the alpine
regions of Central and Southern Europe. When we compare the Arctic and the
Alpine floras merely by means of their records in books and herbaria, it does indeed
look as

if

It

the closest relationship existed between the two; for a not inconsiderable
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and are only lacking at the present day in

the broad tract interposed between the Alps and the Arctic Regions.
species

common

But

to both floras the majority are distinguished in the Alps

of these

by

their

and only grow on particular spots here and there on black earth or peat, or
Many must be the botanists who have rambled year after
year over the Alps collecting flowers without ever coming across such species as
Saxifraga cemvM, Betula nana, Juncws arcticus, and Junciis castaneus, which are
rarity,

close to cold springs.

common

in arctic areas of vegetation but

have climbed

the summits high and

all

veiy rare in the Alps, though they
low,

may

and searched the most sequestered

may possess a thorough knowledge of Alpine vegetation.
who has acquired on the spot an accurate knowledge of the
Arctic Flora, pays his first visit to the Alps an entirely new world meets his gaze. Not
only is the number of species indigenous to alpine regions much larger than that
valleys, and, moreover,

Similarly,

when a

Botanist,

found in the extreme north, but the two

floras dififer

widely in their composition.

and which conwhich are of most common
stitute the ground-work of the communities characteristic of that region, are alien
to the Arctic Flora. Such are the extensive meadows of Grasses and Sedges, the lowgi-owing forests of Mountain Pines, Alders, and Dwarf Medlars, the scrub of Alpine
Roses (Rhododendrons), and the carpet of prostrate woody plants (Rhamnus pumila,

The very

Daphne

occui-rence in the Alps,

species

striata,

Salix

retuusa, S.

Jacquiniana), besides

many

other species which

are peculiarly adapted to a substratum of rock or debris, and constitute one of the
chief glories of the Alps.

To

this category

we must

also

add the particular plants

which, next to the Alpine Roses, are the most commonly recognized representatives
of the Alpine flora, viz.

Valeriana

celtica,

Meum

Primula Auricula,
Edelweiss). The alpine

Mutellina,

Artemisia Mutellina, Gnaphalium Leontopodium (the

more than 50 genera do not grow at all in the arctic regions, and in the
case of many other genera, though both districts possess a few of the species in
common, it is just those which are peculiarly characteristic of the Alpine Flora that
one seeks for in vain in the extreme north. It would thus be absurd to suppose
that such a flora has migi-ated from the arctic regions to the Alps, and there is much
more reason for concluding that the scanty flora of the arctic region was m part
species of

derived from the high mountain areas of more southern latitudes.

Researches into the subject of the distribution of Alpine species and of the genera
to

which they belong have revealed the

fact that

some alpine plants occur

also in the

higher parts of the Carpathians, in the Caucasus, in the Altai Mountains, and even in
the Himalayas, whilst others are foimd in the Abruzzi and the Balkans, and upon these

data might be based the hypothesis that the alpine flora was derived from the east

and south, and migrated

in the Diluvial Period

from the Himalayas, the Caucasus

might equally well lead any
one who made a similar investigation of the Alpine flora of the Caucasus or the
Himalayas to infer that the plants in question had travelled thither from the Alps.
or the Abruzzi to the Eastern Alps.

I believe that all

the goal.

If

But the same

such hypotheses involve one in a

we wish

to solve the question as to

facts

circle,

and bring one no nearer to

what was the

place of origin of
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the plants which took possession of the ground whence glaciers and snow-fields
retreated after the gi'eat diluvial ice-age,

We need

it

is

not necessary to look so far

afield.

only bear in mind that in the period preceding that in which the glaciers

attained their

maximum

size in the

higher mountains of the Alps, a flora must have

would have been forced down from the higher to
the lower parts of the mountains and into the sub-alpine regions by the climatic
existed there, and that this flora

vicissitudes

which occasioned the

In the Tertiary Period the

glacial condition.

diminution of temperature accompanying an increase of elevation was doubtless not
materially diflferent from

what

it

Alps was the same in the Miocene

is

The general

at the present day.

pei-iod as it is

now;

also in the

relief of the

Eocene period, and

even in the more recent portions of the Cretaceous period the Alps were already a
considerable mountain region including probably some high peaks.

Alps had their

The Limestone
by cross valleys.

fjords, and the Central Alps were deeply cut into
The vegetation clothing the lower slopes could not be the same as that of the higher
regions, but, as at the present day, there must have been several floras situated one
above the other. Glaciers must have existed in a latitude of from 46° to 48° at an
elevation of 3000 metres in the highest depressions in the mountains, and that at so

small a distance as 50 kilometres from the sea-coast, and subject to a yearly variation
in temperature of 8°-10° Centigrade;

and even though woods of Laurels and Myrtles

flourished in the latter part of the Miocene period of South-eastern Europe on the

spurs of the Alps on the margin of the Wiener Becken, that does not exclude the
possibility of

an Alpine

flora

tains of that neighbourhood,

mountains of Northern
of

Fiume

may

having developed simultaneously on the snow moun-

and on the Rax-alp and the Hochschwab

Styi-ia).

The Carniola Sclineeberg

afibrds quite sufiicient proof that even a

harbour Laurels and Evergreen Oaks at

flourishes

The

on

its

fossil

its

(in

the

to the north of the Gulf

mountain of only 1800 metres
whilst alpine vegetation

feet,

summits.

remains of the Miocene

in lowland places,

flora that are

known

to us

were

all

discovered

and they therefore only represent the plants belonging

to gently

undulating ground or growing on quite low movmtains, and no inferences can be

drawn from them
that
lived

we may

as to the nature of the vegetation of the higher regions.

on the heights of the Alps as long ago as in the Miocene

Alpine Flora though repeatedly forced

As a matter

I think

fairly deduce the conclusion that the majority of the alpine species

down

to lower

levels,

period,

of course the composition of the Alpine Flora underwent

The

in the process.

with the alpine

and that the

always returned again.

many changes

partial intermixture of species belonging to adjacent floras

species,

which must inevitably have taken place

in the course of

these displacements, led to inter-crossing and consequently to the production of

new

species,

whereof a proportion were no doubt adapted to the altered climatic

conditions and capable of preserving their existence.
of the species

which already inhabited the Alps

in the

On

the other hand,

Miocene Period have died

out there or have only survived at isolated spots of limited area,

Wulfenia Carinthiaca

(see p. 882) in Carinthia,

many

as, for instance,

and Rhizohotrya alpina on the
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Fassa Alps in Tyrol.

This holds especially in the case of the majority of those
to the present Arctic Flora

and

to the present Alpine

species

which belong both

Flora.

Let ns suppose the Alpine Flora driven as far as the North of Germany at
Extensive glaciers had

the time of the greatest distribution of the diluvial glaciers.

advanced far to the south from the north, and had caused a displacement of the

iilso

tlora

indigenous to the Scandinavian Mountains in the Tertiary period as far to the

Thus the

south as Northern Germany.

floras of the

north and of the Alps must

have met there, and when later the climate again became milder a retreat of the
immigi-ants took place on the one side towards the north, on the other side towards

On

which previously did not occur in the
Scandinavian Mountains travelled northward, and some hitherto unknown in the
Alps travelled into the Alps. To that epoch must be ascribed the introduction into
the Alps.

this occasion

some

species

Saxifragd Hirculus, Pedicular^ Sceptriim, Statice purpurea, Salix depressa, Betula humilis, and Juncus
stygivs which then became dispersed over the low lands lying at the foot of the
Alps in Salzburg and Bavaria, though they did not reach the Alpine region, but

Germany

of several Ai-ctic species,

e.g.

Alsine

stricta,

—

remained behind on the northern border of the mountain area.
The remarkable relations above referred to as existing between the Alpine flora
of the Alps

and those of the Carpathians, the Caucasus, the

Altai,

and the Himalayas,

and also those of the Pyrenees, the Abruzzi, the Dinaric Mountains, and the Balkans
It has been
cannot be explained by what took place in the Diluvial period.

by geologists that the
but was possibly even prior

ascertained

first

glaciation of the Alps

was not more recent

to, the third stage of the Miocene Period in the
than,
south-east of Europe, and that during that epoch there could have been no connection
between the high mountain flora of the Alps proper and those of the Carpathians

speak of the mountains lying further to the east or south,
even though the Alpine flora may have descended to a much lower level on the
The high mountain floras have hardly met one another either in the
eastern side.

and the Balkans, not

direction of east

to

and west, or

in that of north

and south.

If,

therefore, in the

Alps, after the retreat of the glaciers, other species joined forces with those belonging

Alpine flora which returned once more to higher regions, these were species
belonging rather to liilly lowlands. Many such species are able to endure the alpine
to the

climate without being injured, and -they are represented even at the present day
large

numbers

of individual plants both in the lowest parts of the valleys

the heights of the Alps.

Thus Erica camea, Globularia

cordifolia,

by

and on

and Biscutella

may be traced from the shores of the Adriatic and the banks of Lake
and
from the less lofty heights on the border of the Wiener Becken up into
Garda,
the alpine region, and may be looked upon as representatives of the plants which

IcBvigata

naturalized themselves in that region after the last diluvial ice-age.
If the

kinship of the floras growing on the crests and shoulders of the high

mountain chains which succeed one another from west to east and from north
to south is not explicable from what took place in the Diluvial period, we must go
back to an earlier time when either the mountain ranges now separated from one
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another were continuous or an intermingling and exchange of species were rendered

by

possible

floral

the

influx of

displacements occasioned by vicissitudes of climate.

Bakonyer Wald were joined

to the Southern Limestone Alps; peaks of the height

of the Grossglockner lifted their heads where

and those

deposits of the Miocene sea,

an alpine

flora.

Before the

Miocene sea through Servia into Hungary and Austria, the

flrst

now

was then no lack

Similarly there

only low crests surmount the

were no doubt clothed with

lofty peaks

of high mountains covered with

alpine vegetation between the Alps and the Carpathians.
this character is certainly of great value

when

Geological information of

a question of explaining the close

it is

relationships existing between the alpine flora of the Eastern Alps

and that of the

Carpathians; but the presence of such mountains before the Miocene Period does not
suflSce to

explain the uniformity of the alpine species, the affinity existing between

the natural groups to which they belong, and the curious overlapping and interlacing
of the boundaries of their areas of distribution on the high

mountain ranges which

run from west to east and from north to south. There must also have been at that
time some impelling cause to account for the intermingling of the floras in question,
and for the displacement of their boundaries. The only phenomena which can be
presumed to meet the case are alterations of climate of so drastic a nature as to
cause a simultaneous descent

— and

subsequently again a simultaneous return

the alpine species belonging to the two mountain-chains.

—

of

These climatic changes

must have been the same as those which culminated in the successive formation and
advance and subsequent retreat of glaciers in those of the mountains which were
lofty

enough and of suitable conformation.

In the most widely difierent strata of our earth's crust, deposits occur which are
to all appearance moraine-döbris,

and are looked upon as

glacial deposits

by every

There is, therefore, good ground for the hypothesis that an
and retrogression of glaciers has taken place not only in the

unbiassed geologist.
alternate advance

Diluvial period, but also in the Tertiary period, and generally in

tinguished

by

geologists.

In

my opinion

all

the periods dis-

the periodical return of a cold, wet climate,

manifested in suitable localities by an increase of glaciers, has everywhere and in

every age been the cause of migrations, and indirectly of inter-crossing, the formation
of

new

species

and the extinction of old ones; and

I

think that, so far as

it

goes, it

accounts for the displacements, modifications of type, and other changes undergone

by the various

floras in successive geological periods.

important part in this history.

They

are able to produce an inexhaustible supply

of plants ever ready to colonize less elevated regions
their slopes are the

When

Mountains have played an

down

to the plains below, for

camping-ground of plants adapted to every kind of climate.

a slight diminution of temperature occurs, the denizens of the lower forest

region spread over the plains; a more considerable access of cold impels the plants
of the upper forest-region to

become the invaders, and so on imtU

it

comes to the

turn of the vegetation which subsists close to the limit of perpetual snow, where the

snow vanishes

for only about 50 days each year.

in temperature, the plants gradually descend the

And, just as on occasion of a

fall

mountain sides and disperse them-
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selves over the lowlands, so also if the temperature rises they are able to retire to

No more

the heights again.

need be said to show that the advance and retreat of

vegetation has taken place, and does

still take place, pari passu with the growth
and melting away of glaciers.
Very various notions concerning the cause of the periodical return of an ice-age
have prevailed from time to time. Several prominent experts of the present day

believe that alterations in the eccentricity of the earth's orbit are the cause of the

When

phenomenon.
cooled,

the eccentricity increases the earth's surface

and as the eccentricity diminishes the heat

A

increases.

considerably

is

period of great

must have begun about 240,000 years before our era and have lasted
16,000 years. Similarly the gi-eat eccentricity which existed 850,000 and 2,500,000
years before our era must have brought about repeated glaciation.
By others an
eccentricity

alteration of the position of the pole

Much may no doubt

in question.

is

considered to be the cause of the

phenomenon

be urged against this explanation, but several

phenomena in the plant-world are more easily reconciled with it than with any
other.
One example of these is the existence of lofty plants with large foliage in
the Arctic region during the Miocene, Cretaceous, and Carboniferous periods, as

proved by the discovery of numbers of

fossil

is

In the Miocene and Cretaceous

remains.

periods. Tulip-trees, Magnolias, Limes, Planes, Bread-fruit trees,

and Water-lilies

North Greenland, Grinnell Land, Iceland, and Spitzbergen. None of
these plants can live there now, for the two following reasons.
Firstly, the con-

flourished in

ditions in respect of solar illumination

which obtain there would not permit of

healthy development; and, secondly, there
to

grow hardih^

is

not sufBcient

warmth

to enable

their

them

Since the most eminent geologists of the day have declared

against the idea of the interior of the earth being in a fiery, molten condition

will

it

not do to attribute to that source the high temperature necessary for great Planes,
Magnolias, and Bread-fruit trees to flourish in such high latitudes.

hand, the

presence of

large-leaved

Angiospermous trees

On

the other

North Greenland,

in

Grinnell Land, Iceland, and Spitzbergen would be satisfactorily explained

were assumed that the spot which now forms the North Pole

— then occupied

whole region

now

earth's orbit,

and consequently received a

As regards

called Ai-ctic

—and

with

if
it

a different position relatively to the

different

amount

of light

and

heat.

the history of plants prior to the Eocene and Cretaceous periods no

data are afforded by the investigation of the distribution of living plants, and
are

it

the

thrown back on the

fossil

remains derived from those older periods.

we

These are

unfortunately comparatively scanty, and they no doubt represent but a small
proportion of the species which lived before the Cretaceous period.

may, however, clearly be drawn from these remains,
division existed at that time

secondly, that

which

is

not

still

viz.:

firstly,

Two

conclusions

that no single main

represented at the present day; and,

some very conspicuous genera of particular groups have died out and

been replaced by other genera of the same groups.

Specially noticeable in this

connection are the tree Club-mosses of the Carboniferous period and the Calamites,
species of Horse-tail

which must have formed extensive

forests in the Carboniferous

THE EXTINCTION OF
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The occurrence

periods.

strikes one

by low

each year, as

the case in

is

One

again presented.

we

it is

is

where the ground

is

now

occupied

covered with snow for three-quarters of

Nova Zembla,

Spitzbergen, and Bear Island.

In the

encounter spots where this surprising phenomenon

most remarkable

of the

as the Gschnitzthal.

that valley, and

in localities

and Lichens, and

region of the Alps, too,

known

of these curious Calamites of the Carboniferous period

most when they are found

herbs, Mosses,

SPECIES.

I

is

is

the upland valley in the I'yrol

have for many years passed the summer months

in

there that the greater part of this Natural History of Plants

The house which I occupy stands at an elevation of 1215 metres
above the sea-level, and is built upon a diluvial moraine in the middle of the valley.
The glaciers which made the moraine have retreated 15 kilometres, and now form
the head of the valley. On its debris, dating from the Diluvial period, now grow
Firs and Pines, Jimipers and Heather, all of which are members of the Baltic Flora
Six hundred metres higher up, arboreal growth ceases and the sides and shoulders
of the mountains are clothed alternately with extensive Alpine meadows and scrubs
of Alpine Rhododendrons and carpets composed of Azalea procumhens and of creeping
has been written.

Dwarf Willows.

On

the Steinacherjoch, one of the neighbouring ridges, at an

elevation of 2200 metres above the sea-level, the ground consists of dark fissured
slabs of schist, covered

with Lichens and Mosses, and here and there overgi-own

by Saxifrages and Primulas.
to bear the impress of

If

one of these slabs be

split open, the inside is

also

found

Calamites and giant Ferns of the Carboniferous period.

What an endless series of changes must the vegetation have imdergone since the
time when groves of Calamites flourished here. Over and over again has the place
wherein they now repose been turned into the bed of a sea wherein were constructed
the coral reefs which now surmount the dark ancient schist in the form of pale grey
dolomitic peaks.

spread
ice

its

have

Forest after forest of Coniferous or of Angiospermous trees has

shade over the spot for a time and then passed away.

filled

Huge

tracts of

the entire valley, and upon the debris of the moraines deposited

glaciers in their progress
"

now

rests a carpet of Primulas, Saxifrages,

— so wechselt der Tod und das blühende Leben,

Ebbe und Flut
Blumen pflanzet

die Zeit auf das vergessene Grab."

by the

and Gentians.

"

GLOSSARY.
Abscission, the natural cutting off of members by
means of a layer of separation.
Absciss-layer, a layer of separation. See above.

Alliance, a group of allied families or orders.

Acaulescent, stemless, or apparently so.
Accrescent, applied to the parts connected with the
flower, as the calyx, &c., which increase in size

Amentum,

Acotyledones, old term {De Jussieu)

for non-flower-

consisting

;

resembling a catkin.
a catkin.

See Catkin.

Amoeboid movements,
resembling

those

of

constant changes of shape
the " Proteus animalcule

Amphibious,

.said of

the water or in the

Amphibrya,

plants such as can hve either in
air.

Endlicher's term

the

for

Monocoty-

letlons.

Amphicarpium, an archegonium when

persists,

it

after fertilization, as a fruit envelope.

Amphigastria,

ing plants.

Acramphibrya, Endlicher's term

for Dicotyledons

and Gymnosperms, regarded as plants growing
both at the apex and at the sides.
Acrobrya, Endlicher's term for plants growing at
the apex only.
Acrocarpous, said of Mosses which produce their
fruit (sporogonia) at the tips of their shoots.

in Liverworts: certain small scales or
leaves on the ventral side of the oophyte generation.

Amphigonium,

used sometimes by
sj'nonym for archegonium.

divided vertically into similar halves through two
or more planes.

Aculei, slender, rigid prickles, growing from the

as

a

Amplexicaul, nearly surrounding or clasping the
stem

:

used of the leaf base in certain cases.

Amylum,

starch.

old term of the nature-philosophers
the potential independence of every
branch or shoot was indicated.

by which

Anastomose,

to inosculate or run into each other;
to communicate with each other like arteries and
veins.

Anatomy,

bark, as in the Rose.

Adhesion, the union of parts normally separate.
Adnate, congenitally united or grown together.
Adventitious buds, buds produced out of their
regular order.
in Uredineie. a cup-like collection of spores

which are budded off from the base of the cup.
/Estivation, the folding of the parts of a flower

Kemer

Anaphyte, an

Acrodromous. See vol. i. p. 633, tig. 150'.
Actinomorphic, applied to flowers which may be

the intimate structure of plants.

Anatropous,

said of that form of o\'u]e in which,
although the nucellus is straight, the micropyle is
bent down to the point of attaclmient of the funicle,
and in which the body of the ovule is united to the

which

funicle,

Aggregate

fruit, a fruit formed by the crowding
together of distinct carpels the product of a single
gjTiceceum when that gynoeceum is apocarpous.
;

Aggregation, the condition

of extreme activity of
the stalk-cells of the tentacles of a Drosera-leaf,
resulting from mechanical or chemical stimulation.

Akinetes, in Green Algae, are single cells of the
thallus, whose original walls thicken, and which
separate from the rest of the thallus; they correspond to the chlamydospores of Fungi.
descriptive term applied to the two lateral
or wings of a papilionaceous corolla.

members

Albumen, any form

of nutritive matter stored within
the seed and about the embryo.

latter

structure

known

is

as

the

raphe.

AndrcECium, the
in

the bud.

Alas,

of or

Amoeba.

after flowering.

Acerosae, Alex. Braun's term for the Coiiiferae.
Achene, a drj' indeliiseent 1-celled 1-seeded fruit.
Achlamydeous, used of flowering plants which have
no calyx or corolla.
Acicular, bristle- or needle-shaped.

/Ecidium,

Amentaceous, having amenta or catkins

collective

term for the stamens of

a flower.

Androgonidia, the

cells

which in Volvox give

rise to

spermatozoids.

Androspores, name given to the particular zoospores
which in Qidogonium give rise to miniature plants,
termed dwarf-males.

Anemophilous,

applied to flowers whose pollen is
having flowers

conveyed by the agency of wind
fertihzed by wind-borne pollen.

;

Animalcule, a vague term applied

to small motile

organisms in water.

Anisogametes,
tiation

iiit<;

sexual cells, which show a
male and female.

differen-

Annulus,

(1) in Agarics: the ring which often remains
round the stalk (stipe), and was originally attached
to the edge of the pileus
the remains of the velum
;

Albuminous, containing albumen,

as in the seeds of

grain, Palms, &c.

Aleurone-grains, grainsof nitrogenous food-material

partiale; (2) in the Moss-capsule: the ring of cells
which brings alxjut the thro%nng-off of the oj)erculum (3) in the Fern-sporangium a cousj>icuou3
:

;

frequently stored in the reserve-tissues of seeds.

Alga, a chlorophyll-containing member of the Thallophyta one of the plants, the best known of which
;

are called Sea-weeds.

row of

running vertically, obliquely, &c., around
the sporangium, by the contraction of which dehiscells

cence takes place.

Anophyta,

Endlicher's term for the Muscineae.
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Anther, the pollinifcrous part
or cavity in wliicli

tlie

pollen

of

a stamen

is

contained.

;

the sac

vol.

Antheridium, a male sexual organ, usually producing
motile .sjiermatozoids.

Anthocyanin, a purple sap-pigment frequent

in

and flowers.
Antholysis, literally a "loosened" flower, i.e. a
flower in which the various parts have become more
or less foUacious, and from which inferences can be
drawn as to the morphological nature of the component parts.
Anthophyta, Alex. Braun's name for the Phanerofoliage

gam ia.
Anthoxanthin, the yellow pigment

Auxospore, the reproductive

of flowers

and

fruits.

Antipodal

cells, a group of three cells at the chalaend of the embryo-sac of Angiosperms.
Apetalse, Dicotyledons destitute of a corolla.
zal

Aplanospore, a non-motile asexual rejiroductive cell
of the Green Algae.
Apocarpous, said when the carpels of a gynceceum

ii.

cell of

See

a Diatom.

p. 626.

Awn,

a bristle -like appendage, especially in the
glumes of Grasses.
Axis, essentially the stem. The root ia also an axis.
Azygospore, tenn given to the " zygospore " when
it is formed parthenogenetically with conjugation.
of the micro-organisms concerned in
putrefaction: a term rather widely applied to any
member of the Schizomycetes.

Bacterium, one

Barbs, the retrorse appendages of bristles, or the
teeth on leaf-margins.
Bark, the usually hard outer investment of a peren
nial stem (or root) which has arisen in connection
actually it includes the
with a cork-cambium
products of the cork-cambium and whatsoever is
;

external to

it.

Basidium, a

cell from which spores or conidia are
produced by a process of abstriction.
Bast, iimer bark a special tissue soft-bast, the
:

;

—

of the tbeca in

phloem includes sieve-tubes and other non-hardened phloem-elements hard-bast, the thickened

the disc-like receptacle of an Ascomycetous Fungus.

prosenchymatous elements or bast-fibres.
Bastard, a term sometimes given to a hybrid.
Bedeguar, name given to the mossy red galls on

are separate.

Apophysis, a swelling under the base
some Mosses.

Apothecium,
Arbor, a tree.
Arbuscula, a

;

the
little

common Wild

Berry, a

or dwarf tree.

fruit the

Rose.

whole pericarp of which

succulent.

is

Ciyptogams the flaskshaped female sexual organ with neck and venter,
the latter containing an egg-cell, the former canal-

Bilabiate, two-lipped.

cells.

Blendling, a name given to a hybrid arising by the

Archegonium,

in the higher

Archesporium, a

cell or

group of

cells

from which

spore mother-cells are produced.
large group of Dicotyledons,
including the old groups Polypetalse and Incom-

Archichlamydeae, a
pletfe.

ii.

;

It is usually succulent.

lization.

Arthrospore, a form of spore produced in the Schizomycetes by the segmentation of the tubes into cells.

Arundinaceous,

reed-like.

Ascidiform,

a pitcher

like

;

pitcher-shaped.

Ascidium, a pitcher; an appendage somewhat resembUng a pitcher. See Pitcher.
Ascus, a form of sporangium characteristic of certain
It is generally tubular
spores, the ascospores.

Fungi.

Ash, the inorganic residue which

and contains eight
a plant

is left after

has been bui-ned.

Assimilation, as used here, the building of a plantsubstance from the nutriment of the environment.
Often restricted to the manufacture of carbo-hydrate
from carbonic acid and water.
Asyngamic, used of plants which are prevented from
intercrossing by the fact of their non-simultaneous
Nearly related species can
periods of flowering.
thus inhabit the same spot without hybrids ever
being formed.
",

an archaic term, applied by Grew

to the

Auricle, an ear-shaped appendage.
self-pollination, ultimately self-fertiliza-

cr<t.ssing of

from inherent tendency.

"races

p.

See

vol.

".

Blossom, cf. vol. ü. p. 71.
Brachydodromous, used

See

of leaf-veins.

vol.

i.

630.
leaf

subtending a flower.

Bract -scale, the lower member

of the

duplex scale

of the female cone of Pine, Fir, &c.

a term used by gardeners to convey the
idea of reversion. Thus flowers break back or revert
to an ancestral type.

Break back,

the as yet unexpanded rudiment of a shoot it
comprehends both axial and foliar portions.
Bulb (bulbus), a bud con.sisting of an abbreviated axis
with fleshy scale-leaves in which food-material is
Usually subterranean.
stored.
Bulbil, a deciduous bud, usually formed on an aerial

Bud,

;

part of a plant.

Occasionally used for a

little

bulb.

Callus, the healing tissue which closes up the wounds
of plants. The same term is given to a mucilaginous
substance which arises on the sieve-plates of the
The latter is of course
sieve-tubes, closing them.
quite a different structure, and to distinguish it
from the former may be called callose.
Calyptra, the hood which is raised up on the sporogonium of a Moss. It is the ruptured upper portion
of the archegonium.
Calyx, the outer whorl

of the perianth, consisting of

Cambiform

cells, cells resembling

spontaneous; originating

cambium

cells;

thin-walled, tapering cells foimd in the phloem accompanying the sieve-tubes, companion-cells, and
bast-fibres.

a layer of tissue formed between the wood
and the bark, and consisting partly of nascent wood,

Cambium,

tion.

Autonomous movements,

part Orange, part Citron.

sepals.

stamens.

Autogamy,

fruit,

p. 569.

Bract, a

Areolated, marked with Uttle areas divided into
small areas by intersecting lines.
Aril, an investment to a seed which arises after ferti-

" Attire

Bizzaria, a

partly of nascent bark.
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Campylodromous,

Centripetal, a term applied to such inflorescences as
develop from witliout inwards.

Campylotropous, used

Cephalonion

applied to the manner in which
Vfiud are distributed.
See vol. i. p. G33, tig. 150**.

of an ovule or seed in which
the nucelhis, with its integuments, is bent so that
the apex is brought near to the point of attachment.

Canker, a vague term applied to the disea.se or Fungus
which attacks plants and causes slow decay.
Capillitium, the thread-like tibre-s, often united into
a reticulum, wiiich are developed within the spores
of My.\omycetes and many Gasteromycetes.

Capitulum, a head

or globular cluster of sessile

Caprification, the custom of hanging branches of the
wild Fig in the cultivated trees so as to ensure pollination by means of the gall-insects thus introduced,

Caprificus, the uncultivated male form of the com-

Carpel, a single-celled ovary or seed-vessel, or a single
cell of an ovary or seed-vessel together with what
belongs to that ceD it may be regarded as a modi;

fied leaf.

Carpium,

Ceratonion

gall, a hollow, thick-w.alled, hom-like
belonging to the series of Mantle-galls.
Chalaza, tiie part of an ovule where nucellus and
integuments cohere tlic ba«e of the nucellus.
gall,

;

Chalazogamic, appUed

to fertilization in flowering
plants via the chalaza and not by the micropyle, e.g.
in the Hazel.

or Carp, the oogonium modified by fertiliwhich remains as an envelope around the
embryo. Cf. vol. ii. p. 47.
Carpo-asci, the more complex Ascomycetous Fungi

Chloranthy, the production
posed reversion of

green flowers a supa primitive

of

;

floral structures to

Chlorophyll, the ordinary green pigment of plants
which is the agent in the process of carbon assimilation.

Chlorophyll-corpuscles,protoplasmicbodiesdistinct
from, yet imbedded in, the general cell-protoplasm
The chlorophyll is
of the green parts of plants.
restricted to these corpuscles.

Chromosomes.
of the seed-coat; a

sort of aril.

general term for any protoplasmic
body containing a pigment. Chlorophyll-corpuscles
are chromatophores.

See Fibrils.

Cilia, delicate protoplasmic filaments serving as organs
of locomotion, as in zoospores, &c.

Cincinnus, a form of cymose inflorescence, a one-sided

Caryophyllaceous, appertaining to the Pink family.
Caryopsis, an indehiscent one-seeded fruit, in which
the

tliin seed-coat adheres to the pericarp, as in all
cereal grains.

Catapult-fruits, fruits in which the dispersal of the
seeds or fruit-segments is due to the elastic reaction
of the resilient peduncles or pedicels.

Catkin, a pendulous inflorescence bearing flowers of
one sex only an amentum.
Caudex, a trunk or unbranched stem.
;

Caudex columnaris, an

erect

columnar stem, as in

Palm-trees.

Caulescent, having an obvious stem rising above the
ground.

cyme.

Cirrhus capreolus, a term for stem-tendrils, i.e.
branch-tendrils and flower-stalk tendrils.
Cirrhus costalis, a projecting or excurrent midrib,
modified as a tendrÜ.

Cirrhus foliaris, a leaf modified as a tendril.
Cirrhus peduncularis, a flower-stalk modified as a
tendril.

Cirrhus petiolaris, a

petiole or leaf-stalk modified

as a tendril.

Cirrhus radicalis, a root modified as a tendril.
Cirrhus rameaneus, a tendril which is a modified
brauch.

Cirrhus stipularis, a tendril which

Cauline, appertaining to the stem.
Caulis, the stem or stalk.
Caulis herbaceus, a herbaceous stem.
Caulis suffruticosus, a suffruticose stem; the stem
of an under-shrub.

Caulome, a

stem-structure, or the stem-like portion
a plant.
Cecidium, a gall or hypertrophy on a plant-member,
due to the stimulating action of an insect or Fungus.
of

Cell, the structural unit in the formation of plants;
one of the individualized portions of which plants
are built up.

Cell-membrane,

the cell-wall.

Cell-plate, used here of aggregates of

cells in

one

plane.

Cell-sap, the watery

fluid contained in

a

cell.

Cellular, consisting of cells.
Sometimes used of
plants which are destitute of vessels.

Cellulose, a carbo-hydrate of which cell-membranes
are composed the essential constituent of cell-walls.
;

Centrifugal, a term applied to such inflorescences as
develop from the centre outwards.
II.

to a green,

chlorophyll-containing tissue.

—

Carpophylla, the carpels.
Caruncle, a localized outgrowth

some

foliar condition.

Chromatophore, a

except the ExoascaceEe.

in

Fungi.

zation,

Vol.

joined to the leaf

Chlorenchyma, a term sometimes given

Fig.

Capsule, a dry, dehiscent fruit.
Carobe di Giude, Turpentine Gall-apple, produced
on Pistacia Lentiscus by a Pemphigus.

all

g.all

Chlamydospore, the reproductive organ

flowers.

mon

gall, a sac-like

by a narrow neck.

is

a metamor-

phosed stipule.

Cladodes,

leaf-like branches.
See Phyllnrhuie.
Clamp-cells, here used for the papilla-Uke cells by
which an epiphytic root adlieres to the substratum.
Class, the highest grade or division of plants in the
system of Linnaeus. In our system a class is subordinate to a phylum, and the classes are subdivided

into alliances.

Clavate, club-shaped.
Claw, a name given to the stalk of a petal.
Cleistogamic, -ous, a term apjilied to the inconspicuous flowers produced by many jilants. These
flowers do not open, and are self-pollinated (autogamous).
Cob, a term applied to the spike on which Maize
grows.

Ccenobe, or Ccenobium, a colony of separate organisms united by a common investment, c.fj. Volvox.
Coherent, used of the union of similar members.
Cohort, a group of families or orders which are
nearly related to one another

;

is

used here as syno-

nymous with Alliance,
108

;
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fruit, a fruit in which the products of a
of separate Howers become so crowded to-

Collective

number

gether as to appear as though they had arisen from
a single flower, as the Pine-apple. Cf. Agyrcyale
fruit.

Craspedromous. used

of the Literal veins of

a leaf

which run undivided from midrib to margin.
Crateriform, goblet- or cup-shaped.
Crenate, said of a toothed leaf-margin, the teeth being
rounded scalloped.
Cross-fertilization, the fertilization of an egg-cell
by a male cell borne on another individual fertihzation of the ovules of one flower by the pollen from
another individual. Occasionally used in error in
;

Collenchyma, a

living tissue, consisting of prismsliaped cells whose angles are much thickened.
It
is a form of mechanical tissue.

Colony. See vol. i. p. 585.
Columella, in Muaciueje, the

sterile tissue in the
centre of the sporogonium around which the sporelayer is formed.

Column,

the body formed as a result of fusion of
stamens with style, as in Orchid flowers.
Conceptacle, the inclosing cavity in which the sexual
organs are produced in the Fucaceae.
Cone, the aggregate of crowded scales which bear

ovules or pollen -sacs in the Gymnosperms; applied
also to the sporangif erous branches in many Vascular

Cryptogams.

Conidium,

the text for cross-poUination (which see). Many
authors use the term as S3^Ionyulous with crossliollination, Vjut the practice is not good.

Cross-pollination, the deposition on a stigma of
pollen wliich has been brought from another flower.
Cross-pollination, though proljably leading to crossfertilization, is not synonymous with this term.
Cruciferous, "cross-bearing", having cross-shaped
flowei-s: used of the characteristically flowered family
Cruciferae,

Cryptogamia, includes

in Fungi,

a propagative asexual body.

Conifer, a plant producing cones; one of the Coniferse.

Conjugation, the union

of two gametes (or sexual
the resulting organism being called a zygote.

cells),

;

Conjugation-canal, the bridge which
between conjugating cells of Spirogyra,
which impreguation is eifected.

is

&c.,

formed
and by

all plants exclusive of FlowerAn old
ing Plants
opposed to Phanerogamia.
term, persisting from times when the reproductive
than
were
well-known
processes of these plants
less
:

to-day.
cr3'stal-like mass of proteid; a common
form under which proteids are stored.

Crystalloid, a

Culmus,

congenitally.

Conopodium, a

conical receptacle (used of flowers).

Culm,

the jointed and usually hollow
and similar plants.
Cupule, the bract-Uke cup which incloses the nut or
nuts in many Amentifer« it is the husk of the

stem

Connate, united

or

of Grasses

;

Contorted aestivation, used when the corolla appears
spirally twisted, the petals being so arranged that

one margin

is

whilst the other

external to a neighbouring petal
is internal to the petal on the other

side.

Contractile

form a layer in its
wall tlieir membranes are peculiarly thickened, and
by their hygroscopic contractions the anther opens.
Convolute, applied to a leaf which is rolled up longicells, in the anther,

;

tudinally in the bud.

Cordate, heart-shaped, as a leaf.
a bulb-like flesliy stem or base of a stem; a

Corm,

"solid bulb", as in Crocus, Colchicum, &c.

Cormus.

See foot-note,

vol.

i.

p.

665.

Corolla, the inner whorl of the jjerianth, composed of
petals.

Corona,

in Narcissus, &c., a series of Ugular structures on petals, which may be either free or united
together.
It gives the appearance of an additional

floral

hazel-nut, the cup of the acorn, the prickly envelope
of the Spanish chestnut, &c.

Cut, a term applied to the lobing of leaf -blades;
incised

;

cleft.

Cuticle, a continuous film on the surface of a plant,
formed of the cutinized outer surfaces of the epider-

mal

cells.

Cyma,

or Cyme, a definite or centrifugal infloresthe laterals grow more strongly than the
primary axis and overtop it.

cence:

Cyma

composita, or compound cyme; a definite or
centrifugal inflorescence, in which the ultimate parts
(cymes) are also arranged in a cyniose manner.

Cystolith, a concretion of carbonate of lime, generally deposited on a little tongue or peg of cellulose
projecting into the cells of certain plants.

Cytoplasm, the

iirotoplasmic

body

of

a

cell

as op-

posed to the nucleus.

whorl.

Corpuscle, a little mass of protoplasm which though
imbedded in the general protoplasm of the cell is
nevertheless an independent body, e.g. chlorophyllcorpuscle.

Corpusculum

(of Asclepiad poUinium), the little body
connecting the pollen-masses and by means of which
they become attached to insects.

Cortex, the portion

of

a stem or root external to the

vascular tissues.
or Corymb, a flat-topped inflorescence
belonging to the centripetal or indefinite series.

Corymbus,

Cosmic dust,

the minutely divided inorganic particles
suspended in the higher strata of the atmosphere
not necessarily of extra-terrestrial origin.
Cosmopolitan plants are such as range almost over

the entire globe in contrast to plants that flourish
only in a certain locality {endemic plants).

Daughter-cells, cells which arise by the division
of any cell.
Deciduous, non-permanent: used of parts of a flower
(petals, (tc.) which fall after flowering, and of
leaves which fall in autumn, &c.
Decurrent, used of leaf-blades which have their bases
extending downward along the stem.
to leaves which are arranged
in pairs alternately crossing each other at regular

Decussate, applied
angles.

Definitive nucleus, the nucleus which is formed in
the embryo-sac by the fusion of two, one from each
the endosperm originates from
zation has taken place.

end

;

Dehiscence, the act or mode
anther, spore-capsule, &c.

it

after fertili-

of opening of a fruit,

&c

;

Cotyledons, seed-leaves
an embryo.

;

the

tii-st

leaf or leaves of

Dendritic, tree-like

;

repeatedly branched.

Denizen, an inhabitant, a plant belonging
tain district.

to a cerStrictly (but not so used in K. and

;
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resembling a native, but suspected of
ha\Hng been originally introduced.
Dentate, of le.if margins; toothed the teeth pointing oiittranh^ not forwards or backwards,
0.). a plant

—

Dermatogen,
apt-N of a
is

the embryonic cellular Layer at the
stem or root from which the epidermis

of cells,

when

by a row

lacunar in nature; a canal formed
having lost their partitions.

it is

of cells

of Oidogonium; the little few-celled
plant arising from an androspore which gives rise
It is formed adjacent to the
to the spermatozoids.

Dwarf-male,

oogonium.

developetl.

Desmid, one

See

of the Conjugatae.

vol.

ii.

p.

Ü55.

twining pl.ants which turn from
we,st tlm>ugh south to east, &c.
Diadromous, having a fan-like arrangement of leafveins as in Gingko.
Dialypetalae, plants mth petals separate from one
another = Polypetalie).
Diandria, the 2nd class of Linnean system includes
all geuei"a witli perfect flowers having two stamens.

Dextrorse, used

of

(

;

solid, white, soluljle substance found in
Oats, Potatoes, &c., after germination.

Diastase, a

Diastole, used of the rhythmic expansion of a contr.ictile cell

or vacuole.

single organism inclosed in a bivalved
See vol, ii, p. 625.
siliceous test or frustule.

Diatom, a

Diatomin. the brown pigment

of

Diatoms.

the maturing of pollen and stigma in a
hermaphrodite flower at different times, to prevent

Dichogamy,

self-fertilization.

Dicotyledon, plant with twoseed-leaves or cotyledons,

Dictyodromous,

or reticulate venation, are terms
applied to lateral veins of leaves W'hich break up
into a network before reacliing the margin,

Didynamia,

the 14th class of the Linnean system,
which includes flowers with four stamens, two long
and two short,
Didynamous, applied to flowers having four stamens,

one pair longer than the other.
Dicecious, unisexual; the male and female flowers
being on separate plants.
Diosmosis, the transfusion of a fluid through imperceptible openings in a membrane.
Diptero-cecidia, gall-structures, due to dipterous
insects.

Discoid, resembling a disc.
Discomycete, any Fungus belonging to the group
Discomycetes, i.e. an Ascomycete in which the fruiting body

is

disc-shaped.

Discomycetous, pertaining

Fungi

floral receptacle.

Disintegration, a resolution of a tissue into
stituent cells, or of

any body into

its

conconstituents.
its

Displacement,

in whorls, applied to the shifting of
places of insertion of members, so that successive

whorls are placed immediately above one another.

Divergence, applied

to the angle between the insertions of successive leaves on a stem.

Divided, used of leaf-blades to express the

fact that

they are deeply lobed.

Dormant eyes

or buds, or Reserve-buds; are buds
which arise in the leaf-axils in the usual way, but
which do not forthwith expand into shoots; they

remain—often many
activity

years

pl.-ism

in a

the peUicle-like outmost layer of protocell.
It is clear and hyaline, and less

fluid than the endoplasm.
Egg-cell, or Ovum the female generative
;

cell.

Liverworts, filamentous cells, with
spiral thickenings, which are present with the
spores, and, owing to their hygi-oscopicity, assist in
their dispersal; (2) in Equisetum, arm-like appendages of the spores, by the contractility of which
the spores become entangled in groups.

Elaters,

in

(1)

Ellipsoidal, having the form of an elliptical solid.
Embryo, the rudimentary plant; in seeds, that stage
of the young plantlet at which the resting-stage
supervenes.
Embryo-cell, the cell borne at the distal end of the
suspensor, which gives rise to the embryo, or to the
greater part of it.
Embryo-sac, the large cell in the nucellus of an
o\-ule, in which the egg-cell, and ultimately the

embryo,

arises.

Endemic,

restricted to a given region or locality.

Endophytic,

living within the

tissues

of

another

though not necessarily parasitic upon them.
Endoplasm, the soft, inner granular protoplasm of a
plant,

cell,

Endosmosis, the transmission of fluids through
porous membranes from the exterior to the interior.
Endosperm, the tissue produced within the embryosac of flowering plants, and which in many cases
becomes stored with food -materials for the embryo,
cells produced

Endospores, asexual reproductive

inside the original cells in Bacteria.

Endothecium,

in flowering plants, the layers of the
wall of the .anther internal to the exothecium.
art of transferring a branch or bud
one plant to another, and causing them to iniite.

Ennobling, the
of

Entire, untoothed: applied to the leaf-margin, petals,
&c.

to the group of

Discnniycetes.

Discopodium, a disc-shaped

Ectoplasm,

— until

stimulated into

by some special event.

Drupaceous, of the nature of a drupe.
Drupe, a succulent fruit with hard, stony endocarp,
which incloses a single seed. Many-seeded drupes
are rare.

Duct, a continuous tube, arising either by the running together of cells (fusion), or by the separation

Entomophilous

plants, such as have flowers pollinated by insect agency.

Enzyme, any

of the unorganized ferments
exist in seeds, as diastiise, pepsin, &c.

which

Ephemeral,

ajiplied to flowers which endure only for
a few hours or for a day opening but once.
;

Epicotyl, the portion of a plant above the cotyledons
restricted to

Epidermis,

embryos and seedlings.
Layer of colls which forms the envel-

th.at

oping mantle of multicellular plant-bodies.
be replaced in perennial I)lant8 by cork.
Epigeal, growing above the ground.

Epiphragm,
.after

the

mouth

of

fall of

It

may

Mosses: the membrane remaining
the operculum, stretched across the

of the ca])sule in Polytrichaceae.

Epiphyllous, applied to structures growing on leaves.
Epiphytes, plants growing attiiched to other plants
(or animals), but not parasitically.
Equitant, riding
folded around, as if straddling
;

over,

Erythrophyll, a red sap-jiigment frequent in
leaves, especially in autumn.

foliage-
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Ethereal

wide occurrence in plants, and
chemical composition to the presence of

oils, oils of

of various

;

these ethereal or volatile oils are due most of the

odours of plants.
Evolute, turned back.

Exalbuminous,

;

strawberry

;

a runner.

Floccose, composed

.applied to seeds

which are destitute

endosperm or perisperm, the food-material being
embryo itself.
Excoriation, of glandular hairs; applied to the act
of throwing off the cuticle as a bUster.
Exfoliate, to come away in scales or flakes, as the
bark of a tree.
Exine. See Extine.
Exogamy, the tendency often exhibited by closely
related gametes to avoid pairing.
Exosmosis, the passage from within outwards of
fluids through a membrane.
Exothecium, the outmost layer or epidermis of an
of

stored in the

of or bearing soft hairs or wool.

Flora, the aggregate of the plant-population of any
district; also, the term given to a systematic description of the same.
Floral, belonging to the flower.
Floret, a small flower in a cluster or in a compact
inflorescence, as in the Compositje.

Flower,

in Phanerogams the growth which comprises
the reproductive organs and their envelopes; a shoot
modified for the production of spores (pollen-grains
and embryo-sacs).

Flowering glume,

the outer of the two ch.affy scales
inclosing the several flowers of a grass ; it is fre-

quently awned.

Folium

anther.

Exstipulate, without stipules: often used (though
erroneously) in cases where the stipules are early
deciduous.

Extine, the outer coat or membrane-layer
grain.

Flagellum, the whip-like process or filament of protoplasm which serves as an organ of motility also a
shoot sent out from the bottom of a stem, as in the

It

is,

of a pollen-

however, internal to the perine.

Extravasation, an escape from the proper vessels into
surrounding tissues: used of fluids.
Extrorse, applied to such anthers as open towards
the outer whorls of a flower, i.e. away from the
gynoeceum.
Eye, of Potato, &c. an undeveloped bud.
;

Eye -spot,

motUe gametes and spermatozoids, a

in

little red pigment-body contained usually in the
anterior extremity, and supposed to be sensitive to
Cf. vol. ii. p. 629.
light.

Fairy-ring, a phenomenon observed in meadows, and
due to the growth of certain Fungi. Cf. vol. ii.

fulcrans, the subtending leaf of a flower;
a bract.

Follicle, a monocarpellary dehiscent fruit opening
only down the ventral suture.

Foot, the sucker by means of which a young Fempliint is

temporarily attached to the prothallium.

Foreign, applied to pollen from another flower.
Frugivora, animals which live upon fruits.
Fruit, defined vol.

ii.

p. 47.

Frustule, the siliceous valve of a Diatom.
Frutex, a shrub.
Fruticose, pertaining to shrubs

shrubby.

;

Fruticulus, a little shrub.
Fuliginous, having the colour of

Fundamentum,
Fungus, a
want of

soot.

the hypocotyl, which see.

Cryptogam, distinguished

cellular

chlorojihyll

;

it

is

for its
either saprophytic or

parasitic.

of an ovule or seed; a funiculus.
Furfuraceous, scurfy; covered with bran-like scales.
Fusiform, spindle-shaped: applied to roots, &c., which
taper both ways from the middle, as the radish.

Funicle, the stalk

p. 792.

Fasciation, used of monstrous expansions of stems,
which resemble several stems fused together in one
plane.

Fascicula, or Fascicle, a dense cluster of flowers,
leaves, roots, &c.

Father-plant, the stock from which the pollen is
derived used in connection with hybrids.
Ferment, a substiince produced by the protoplasm,
which induces chemical change or fermentation in
some substance without itself entering into or being
affected by the process.
Fertilization, the process by which the pollen reaches
and acts upon the ovules, and results in the produc:

tion of fruit

;

impregnation.

Fertilizing-tube, in Peronospora, the tubular outgrowth of the antheridium which penetrates the
oogonial wall and by which the male substance
passes to the egg-ceU.
also,

a thick-walled

Fibrils of nucleus the segments into which the
nuclear reticulum breaks up at division ; they are
;

termed chroinosomes.

Fibrous

layer, of anther: the specially thickened
portion of the wall which brings about dehiscence.

Filament, the stalk

of

ing cause.

Gametangia, cells from which gametes are developed.
Gamete, a sexual cell.
Geitonogamy, crossing between separate flowers
growing on the same plant.
a small undeveloped shoot; a shoot-bud.

Gemma,

Gemmation,
Generative

the act or process of budding.
cell,

in pollen-grains,

that cell which

ultimately fertilizes the egg-cell.

Fibre, any delicate filament;
tapering cell.

also

Galeate, helmet-shaped; having a galea or helmet.
Gall, a vegetable excrescence produced by the deposit
of the tigg of an insect in the bark or leaves of a
plant; a hypertrophied growth due to some irritat-

an anther.

Filiform, slender, thread-like.

Fimbriate, fringed by fine subdivision of the margin;
having fine, hair-like marginal processes.
Fistular, hollow, reed-like.

Genetic spiral, the spiral Hne passing through the
pomt of insertion of equivalent lateral members
(leaves) on an axis in order of age from older to
younger.

Genus, an assemblage

of species

;

its

name, together

with that of the species, gives the

name

to the

plant.

Geotropism, applied to the power or tendency
some plants to grow towards the earth.

Germen,

of

the ovary.

Germination, the act,
the embryo of a seed

process, or result of evolving
into a young plant.
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Gills, the radiating plates on
spores of Agarics are produced.

which tho

b:isidio-

Glabrous, \\*ithout hairs; qiiite smooth.
Glandular, having the natui-e of a gland, bearing
glands.

a G.osGleba, tho chambered, sporogenous
teromycetous Fungus.
Globoid, the tiny mass of magnesium and calcium
phosjiliate which is often present in aleurone grains
Layer of

(which

see).

Glomerule, a cj-mose
he.ad,

.as

inflorescence
in the Globe-thistle.

formed into a

Glucoside, a compound consisting of glucose and an
aromatic body.

Glumes,

the chaffy, bract-like scales on the inflorescences of Grasses and Sedges.

Goneoclinic, used of hybrids which approximate to
one or other parent-form rather than standing midway between them.
Graft-hybrid, a hybrid supposed to have arisen by
budding or grafting.
Gynandria, the 20th class of the Linnean system.
Cf. vol.

ii.

p. 290.

the carpel, or aggreg-ate of carpels, in a
the female portion of a flower as a whole.

;

Habitat, the natural abode of a plant.
Haematochrome, the red pigment found in the eyespots of ChlamydomonadeEB and zoospores.
Halophytes, plants which flourish on soils

rich in

is

also

Humus,

vegetable mould a soil largely composed of
decaying vegetable matter.
Hybrid, a plant resulting from the intercrossing of
more than one species.
;

Hybridization, the act of crossing different species
and so producing hybrids.
Hydrophytes, plants which live in water.

Hydrotropism, the particular irritability of plantmembers (especially roots) whereby they respond by
curvatures to moisture in the environment, turning
towards or away from it.

Hymenium,

hymenial layer the spore-bearing sura fungal receptacle.
Hypanthium, a term given to any special enlargement
;

face of

of the receptacle, as in the Rose.

Hypha,

the filamentous element of the thallus of a

Hyphodromous,

used when the veins of a leaf
not visible on the surface.
Hypocotyl, the portion of the stem below the coty-

run so that they

.are

ledons.

Hypocrateriform, salver-shaped: used of corollas,
&c., which are tubular below and suddenly expand
into a flat limb.
;

of the earth.

the stalk of a grass of any kind.

Haustorium, the sucker of a parasitic plant.
Herbaceous, of the colour, texture, &c., of a

Hysterophyta, Endlicher's term

of descriptions of plants with especial
reference to their medicinal properties
herbals
were usually copiously illustrated.
;

collection of dried plants systemati-

(Formerly it signified an illustrated

cally arranged.
herlial.)

to a flower

which has both

stamens and carpels.

Heterochromatism.

Vide

the parasitic

Idioplasm, name applied by Nfegeli to that portion
of the protoplasm in which the form.ative activity
the active, organizing
was supposed to reside

—

portions of the protoplasm.

Illegitimate union in heterostyled flowers.
vol.

Hermaphrodite, applied

for

flowering plants.
herb.

Herbal, a book

Herbarium, a

coMection of
siccus

used in the same sense).

Hypogeal, underground growing beneath the surface

salt; saltworts.

Haulm,

Homostyled. See Ilctcrostijled.
Hortus vivus, an old term for a dried
plants, now called a herbarium [hortus

Fungus.

GyncEceum,
flower

Homochromatism. Vide vol. ii. p. .569.
Homosporous, having spores all of a kind.

vol. ü. p. 569.

HetercEcism, the act of passing through different
stages of development on different hosts
as in

p.

ii.

Vide

405.

Imbricate aestivation. Vide vol. ü. p. 210.
Imbricating, overlapping like the tiles of a roof.
Incised, of leaves, cut irregularly and sharply.

Indumentum,

a hairy covering or coating.

;

Indusium, the

Fungi.

Heterogamous,

applied

to

plants that bear two

kinds of flowers which differ sexually.

Heterogamy,

the state or quality of being hetero-

gamous (which

see); cross-pollination.

Heteromorphism,

here used to designate the various
modifications of equivalent members in connection
with different functions, analogous to that existing
among the polyps of a coral.

Heterophyllous, bearing leaves of more than one
form on the same stem; applied especially in respect
of foliage-leaves.

Heterosporous, having spores of different kinds,
especially macrospores and microspores.
Heterostyled, when the flowers of a plant differ in
the relative length of their styles: opposed to homo-

outgrowth

of

a Fern leaf

Inferior, (1) of the ov.ary; adherent to the calyx (cf.
also vol. ii. p. 79)
(2) of the c.aly.v, free from the
ovai-y
(3) in regard to the relation of parts of
flower to the axis ; farthest from the axis.
;

;

Inflorescence, the mode of branching of the flowerbearing part of a plant or, the actual cluster of
;

flowers (the

common

use of the term).

Infundibuliform, Infundibular, funnel-shaped.
Innovatio, a new-formed shoot.
Insectivorous plants, plants which catch insects
and aijsorb their juices.
Integument, the envelope single or double of an

—

—

ovule.

Intemode, the portion of a stem between the

points of

insertion of leaves.

styltd.

Hilum,

(1) of starch-grain ; the centre around which
the stratifications are deposited ; (2) of a seed ; the
scar or place of attachment.

Hirsute, bearing rather stiff
Holosericeus, covered with

scale-like

enveloping the sorus.

hairs.
fine silky hairs.

Inline, the internal layer of the wall of a pollen-grain.

Introrse, of the anther
of the flower.

;

dehiscing towards the centre

Intussusception, the taking up by a living organism
of new particles between those already in existence.
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Invertin, a ferment which converts cane-sugar into
glucose.

Liverwort, a term applied to any member of the
Hepaticie.

Involucral, appertaining to the involucre.
Involucre, a circle of bracts inclosing a capitulum

Lobe, any division

or utlicr crowded inflorescence.
Involute, rolled inward.

Lodicules, tiny

Isogametes, equivalent gametes or sexual cells.
Isoplanogametes, in Algae motUe sexual cells whicli
;

an organ a rounded projection
;

scales, usually two in number, which
occur in the flowers of Grasses, and are supposed to
represent the perianth.

Lomentum,

a legume which separates into 1-seeded

articulations or joints.

are ec^ual in size.

Kamptodromous.

See

vol.

L

Labellum, the median member
whorl

of

or division.

p.

Macropodous,

630.

of the inner perianth-

applied to embryos in which the
hypocotyl is enormously enlarged, constituting the
greater part of the embryo.

Macrospores, used

of the larger (so-called female)
spores of heterosporous plants: opposed to micro-

in Orchids.

Laciniated, cut into narrow

lobes.

spores.

Lacuna, a

space, especially an intercellular space,
originating by the separation or breaking down of

Manubrium,
cefe

cells.

Lamella, a thin

plate as in the gUls of Agarics.

See

Gills.

the cell in the antheridium of Charawhich projects inwards from the shield, and

ultimately bears the antheridial filaments.

Medulla,

pith.

Lanceolate, shaped like a lance-head
narrower
than oblong, and tapering towards the apex.
Latex, plant juice, often a milky juice.

Megagametes, used

Laticiferous, containing

Meiicarp, one of the achene-like fragments into
which a syncarpous, polycarpellary fruit (schizocarp)

;

latex.

Leaf- axil, the angle formed by a
tion of stem immediately above

leaf
its

and the por-

point of inser-

tion.

Leaves,

- developed
members of limited
spring in geometrical succession
from tlie outer layers of tissue below the growing
point of the stem.

laterally

growth,

whicli

Legitimate union,

in

heterostyled flowers.

Vide

or

down both

Pod

;

a monocarpellary fruit dehiscing

sutures.

Lepidote, -us, beset \vith scurfy scales.
Liane, Liana, a climbing plant with a woody, perennial stem.

Libriform

cells, strong, spindle-shaped cells witli
inconspicuous pittings, thick walls, and usually
destitute of protoplasmic contents.
They occur in

wood.
Lichen, an organism compounded of a Fungus and an
Alga li\'ing together symbiotically.
Lignin, an aromatic substance (or number of substances) present in the membrane of woody tissue.
To it are due the characteristic properties of wood.

Ligulate, provided with a ligule.
Ligule, Ligula, (1) the thin scarious projection from
the summit of the leaf-sheath in Grasses (2) the
corolla of a ray-floret in the Compositie
(3) a
tongue-Uke outgrowth on the leaf met with in Selaginella and Isoetes just above the insertion of the
sporangium.
Linear, several times narrower than long, with the
margins parallel.
Linear-lanceolate, intermediate in form between
linear and lanceolate.
;

;

Lines of vegetation,

for

any

species, are the

Hnes

obtained by joining all the places in a given direction at whicli that species is checked in its distribution by climatic or other conditions the resultant
figure obtained by joining all the lines of vegetation
covers the distribution of the species in question,
and may be termed the line of distribution.
;

Lithophytes, plants which grow on stones, and
derive their nutriment in tlie main from the atmosphere.

Melliferous, honey-bearing.

breaks up. Used especially of Umbellifer8e.
Meristem, embryonic tissue: growing cell tissue at
the ends of young stems, roots, &c.
Mesophyll; the whole of the internal grotmd-tissue
of

a leaf-blade.

Metabolism,

the chemical changes which take place
and which it causes in other subthe phenomena resulting from chemical
changes in the protoplasm.
in the protoplasm

stances

vol. Ü. p. 405.

Legume,

of the larger, and presumably
cells of certain Algse.

motUe sexual

female,

;

Micellae, name given to molecular aggregates, just as
molecule is the name given to atomic aggregates.

Microgametes, used

of the smaller, presumably male,
motile sexual cells of certain Algae.

Micro-millimeter

(^),

the one-thousandth part of a

millimeter.

Micropyle, the aperture left in the integument of
an ovule by means of which the pollen-tube gains
access (except
emliryo-sac.

in

chalazogamic plants)

to

the

Microsomata,

tiny granules of various nature embedded in the protoplasm. Not a good term.
Microspores, the smaller or so-called male spores of
heterosporous plants: opposed to viacrosporrs.

Midrib, the central or main vascular bundle of a

leaf,

Monadelphous, when

the stamens are all united
together by their filaments into a tube or column.

Monandria, the
vol.

ii.

p.

1st class of the

Linnean system. See

2SS.

Moniliform, Hke a necklace or string of beads.
Monocarpellary, consisting of one carpel.
Monocotyledonous, having only a single cotyledon
or seed-leaf.

Moncecia, the 21st
See

vol.

ii.

p.

class

of

the Linnean system.

290.

Moncecious, having male and female flowers on the
same individual.
Monotypic, term used of genera which comprehend
but a single species,

Morphology,

e.g.

Welwitschia.

department of botanical study
wliicli deals with the form of the plant -body,
including its development, the growth of its distinct
members, &c.
that
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Mother-plant, that parrnt
the seed

is

porous membranes; the phenomena attending the
passage of fluids through porous membranes.
Ostiole, the aperture of the conceptacle in the

a hybrid upon which

of

matured.
the filamentous vegetative body of a

Mycelium,

Fucaceffi.

Funj^is.

Myco-cecidium, a

gall

which owes

its origin to

the

attacks of Fungi.

;

root invested by a fungal
supposed to be a case of symbiosis.

Mycorhiza, a

mantle:

Myrmecophilous, used

of

plants which attract

ants,

the latter often liWng altogether \ipon the plant
and affording it protection against certain enemies.

Nectary, a honey-secreting gland or part of a flower.
Neroli, Oil of, the ethereal oil yielded by the flowers
of the Orange-tree.

Neuter flowers,
stamens or

flowers

destitute

of

functional

carpels.

or Nodosus, knotty; ha\'ing well-marked
nodes or knots.
Nodulated, baring small knots: diminutive of nodose.
Nucellus, the central portion or body of an ovule,
containing the embryo-sac.

Nodose,

Nuclear

plate, the assemblage of nuclear fibrils in
the equator of a nucleus during the division of the
latter.

an

same as hilum (2) of
an old term for nucdlus\ (3) the cell-

(1) of starch-grain,

o\'ule,

;

nucleus, a specialized portion of the protoplasm
of a cell exhibiting remarkable figures during division and presiding over the chemical processes that
take place in the ceU.

Nut, a hard,

Ovule,

in

wliicli

the ovules

are

is the macrosporangium or
integuments, and containing the
The ovule is the immature seed.

Phanerogams

nucellus with

embryo-sac.

its

Ovuliferous scale, the ovule-bearing scale of Conifers.

Palaeo-botany, Fossil botany.
Palate, a projection in the throat

of a personate
coroUa (or corolla such as that of the Sna|idragon).
Palea, the inmost of the glumes which inclose the
individual flowers of Grasses; a chaffy scale or

chaff-Uke bract.

the part of a stem at which a leaf or whorl of
leaves is inserted.

Node,

Nucleus,

united carpels in
produced.
several

of animal tissues
to the presence of a Mimld-fungus.

Mycosis, a diseased condition
alleged to bo due

Ovary, the part of the pistil that contains the ovules
or immature seeds the closed chamber-like portion
of a single free carpel, or the many chambers of

1-seeded

indehiscent,

fruit

resulting

from a polycarpellary ovary.
Nutation, spontaneous changes in position of growing
organs a kind of oscillation or regular movement
;

in parts of plants.

Palisade-cells, the green assimilating tissue, consisting of cylindrical cells, usually found towards the
upper surface of the leaf -blade.
Palmate (of leaf-blades), lobed so that the projections
radiate from the point of insertion.
Panicle, a loose branched cluster of flowers.

Not

appUed very strictly.
Papilionaceous, like a

butterfly: a term applied to
the corolla of a section of Leguminosae, including
the Pea and Bean, &c.

Papilla, a minute nipple-shaped projection.

Papillose, bearing papUliE.
or feathery development of the
calyx of a Composite plant, which promotes disthistle-down or the Uke.
persal by wind

Pappus, the hairy
;

Parallelodromous. See vol. i. p. 634.
Paraphyses, sterile filaments accompanying the
sexual organs in Mosses, the asci and basidia of
Basidiomycetes, and in other cases.
Parasite, a plant which lives upon and obtains organic nutriment from the tissues of a living plant
(or animal),

Obovate, ovate with the broader end at the apex,

Omphalodium,

Parastichies, secondary spirals in the arrangement

the scar at the hilum of a seed.

of leaves.

the history of the indiWdual development
of an organized being.

Ontogeny,

Oogonium,

the cell in which the female sexual cell
or cells are produced; especially amongst Thallopliytes.

in the life-cycle of a plant which
bears the sexual organs.

Oophyte, that stage

Ooplasm,

the substance of which the female sexual
Not a good term.

cell consists.

Ooplast, the female sexual

cell.

Xot a very good

term.

Oospore, a

Parenchyma,

usually thin-walled tissue consisting of
cubical or polygonal cells, and forming the pulp of
leaves, fruits, &c.

Parthenogenesis, the development of an egg-cell
into an embryo without fertilization taking place.
Parthenogonidia, certain reproductive cells in a
Volvox-colony which propagate the plant asexually.
Partite,

cleft,

but not quite to the base.
circular with a rim.

Patelliform, disc-shaped

;

Pedate venatibn.

vol.

See

i.

p.

633.

Pedicel, an ultimate flower-stalk bearing a single
fertilized egg-cell.

Operculum,

the lid of a

flower.

Moss

capsule.

Pedunculus,

Order, a division of plants intermediate between class
and genus, consisting usually of a group of genera
related to one another by structural characters
common to all. Same as familij as used in this
book.

Orthostichies, vertical ranks of leaves.

Cf. vol.

i.

p. 'Vil.

Orthotropous, applied to an ovule with straight
nucellus wherein the micropyle
removed from the funicle.

Osmosis, the tendency

of

fluids

is

at a point far

or Peduncle, a general flower-st.alk
bearing either a single flower or a closely-crowded

cluster of flowers.

Peltate, shield-like: said of leaves when the petiole is
attached to the under surface of the blade and not
to the margin.
Perfoliate, appearing as if perforated by a stem:
said where a stem is so embraced by a leaf that the
former seems to pass through the latter.

Perianth, the

to pass through

floral

both

envelopes, consisting of calyx or

used especially
to distinguish between them.

corolla, or

:

when

it is

not ea.sy

;
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Periblem, the embryonic tissue at a groiving point
from which the primary cortex arises.

Pitcher, a tubular or excavated
ing a li(|uid an ascidium.

Pericarp, -ium, the wall of an ovary that

Pith, the central cellular part of a stem or root.

is

developed

usually contain-

Pits, thin places or dejiressions on cell-walls.

into a fruit.

Perichaetium, the sheathing structures in Muscineae
which envelop the clusters of archegonia and an-

Placenta, the part of the carpel which bears the
ovules; in Vascular Cryptogams, the portion of leafsurface bearing the sporangia.

theridia.

Peridium, the outer envelope investing the

fructifi-

cation in certain Fungi.

Perine, the outmost layer of sculpturing on the
brane of poUen-grains.

mem-

food-material of seeds which

is

Plaited, folded

;

folded into plaits lengthwise

external to the em-

bryo.

vol.

p.

ii.

of teeth

around the mouth

of

a

capsule.

Perithecium, the flask-shaped cavity

in

which

asci

Cf.

Plasmodium,

in the Myxomycetes; a mass of naked
multi-nucleate protoplasm exhibiting amoeboid

movements.

Pleomorphism, the occurrence

more than one

of

life-cycle of

a species,

Fungi and Bacteria.
Pleurocarpous, used of Mosses in which the archegonia are borne, not at the tips of the main but of
especially in

secondary shoots.

are produced in certain Fungi.

Petal, a corolla-leaf.

Plicate, of aestivation

Petaloid, -ine, like a petal.

Plumule, the rudimentary shoot
Pod. See Leguvie,

Petiole, the stalk of a leaf.
" Petit grain ", name for the ethereal
the leaves of the Orange-tree.

oil

yielded

by

;

folded lengthwise in plaits.

tions in various portions of the globe.

Phanerogamia, seed-bearing or flowering plants.
Phloem, soft bast the soft outer portion of a vascular
;

bundle, of which sieve-tubes are the most charac-

of

an embryo.

Podium,

a term for the torus or floral receptacle.
Polar nuclei, the two nuclei one from each end of
the embryo-sac of Angiosperms which approach
one another and fuse to form the definitive nucleus

—

Phaenology, that branch of botanical investigation
which deals with the recording, tabulation, and
comparison of the times and seasons at which plants
open their flowers and perform other periodic func-

—

of the embryo-sac.
Pollarding, the act of removing the crown of a tree
so as to induce it to throw out branches around the
place of amputation.
Pollen, the mass of fecundating cells or grains con-

tained in the anther.

Pollen-grain, one

teristic constituents.

Phrygana, an

plicate.

896.

independent form in the

Peristome, the ring

;

Plant-formation, a term used to indicate the presence of two or more types of plant-community intermingled together, often in obvious strata.

tissue of the nucellus, in which, sometimes, food material is stored for the ultimate use
of the embryo.
It is external to the embryo-sac.
In many old systematic books it is used for all

Perisperm, the

Moss

leaf,

;

old term for a growth of

stiff

and

pollen

;

of the fecundating ceUs of the
the microspore in flowering plants.

Pollen-sac, the sporangium in which the microspores

I)rickly under-shrubs.

Phycocyanin, the blue pigment

of the

Cyanophyceae

or lowest Algae.

Phycophaein, the brown pigment

of

the

Brown

Algee.

Phycoerythrin, the purple colouring-matter

of

Red

or pollen-grains of flowering plants are developed.

Pollen-tube, the tubular outgrowth of a pollen-grain
by means of which fertilization is achieved,
PoUinia, masses of coherent poUen-grains.
Polycarpellary, having or consisting of a number of
carpels.

Sea-weeds.

Phylloclade, a branch assuming form and function
a foliage-leaf: same as cladode.
Phyllode, a petiole assuming the form and function
of

of a leaf-blade.

the arrangement or
order of distribution of leaves on the stem.

Phyllotaxis, leaf-arrangement

;

or Phylogenesis, the history of the
genealogical development of an organized being
the race history of an animal or plant, as distinguished from ontogeny, the history of individual

Phylogeny,

development.

Phylum, a main

Polychotomous, branching repeatedly
Polyembryony, the production

of more than a single
embryo in an ovule.
Polyhedra, angular bodies which arise from the
zoospores into which the zygote of Hydrodictyon

breaks up.
side them.

Ordinary Hydrodictyon-nets arise

Porogamic, used
poUen-tube

in-

of flowering plants in which the
an entrance to the ovule by the

effects

micropyle.

Porous, used
division of the vegetable kingdom.

into equiva-

lent portions.

of dehiscence of anthers, &c.,

by means

of holes.

Pileus, the cap-shaped receptacle of a Basidiomycetous Fungus the umbrella-like part of a mushroom.

Prickle, a sharp-pointed process of the epidermis or
cortex, but destitute of vasciilar tissue.

Pili fasciculati, tufted hairs.

Primordial utricle, that portionof the cell-protoplasm
which forms a bag in contact with the cell-wall.
An old name which has persisted in the terminology.

;

Pili Stellati, stellate h.airs.

Pinnate, when leaflets are arranged on either side of
a common rachis or petiole.
Pistil, the female organ of a flower, consisting of
ovary (style) and stigma if the carpels are apocarpous there are many pistils; if syncarpous, only
;

one.

Pistillate, said of a plant or flower containing a
pistil ; most correctly, of one having no stamens.

Procumbent,

lying along the ground.
Prolepsis, something of the nature of an anticipation.
See vol. i. p. 8.

Pro-mycelium,

the limited tubular growth arising
from the clilamydospores in Hemibasidü and Uredineae. from which conidia are abstricted.
Prostrate, lying flat on the ground.
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of flowers when
the anthers dehisce before the stigin>as are receptive.

Protandrous, Proterandrous, used

Proteid, a nitrogenous substance of complex constitution, generally of a \-iscid nature and rarely crystallizable.
The proteids include albumin, globulin,

Reniform, kidney-shaped.

Replum,

the framework, or frame-like placenta,
which remains in Cruciferous and other fruits after
valves
have fallen away.
the
Resilient, springing back, rebounding: used of fruitstalks, stamens, &c.

peptone, &c.

Prothallus, -ium, the structure produced by the germination of the spore of Ferns, bearing sexual organs,
and from which the young plant arises and derives
nourishment for a time also the homologue of this
;

in flowering plants.

Protogynous, Proterogynous, used of flowers in
which the stigm;is are receptive before the pollen of
the same flower is discharged.
Protonema, the filamentous growth of a Moss from
wliich tlie leafy shoots arise by budding.
Protoplasm, the living and formative organic substance of plants and animals living matter in its
simplest form, scrWng as the basis of both animals
and plants, and consisting of carbon, oxygen, hydrogen, and nitrogen, colourless, transp.irent or
nearly so, and somewhat viscid in consistence.
;

Protoplast, the protoplasmic cell-body; a simple onecelled organism.
Pseudo- hermaphrodite flowers are such as have
been functionally unisexual by the suppressing of
either stamens or carpels.
Pseudomorph, a term borrowed from mineralogy;
an unusual or altered form. Cf. vol. i. p. 185.
Pulverulent, powdery.

Pulvinate, cushion-Hke.
Pulvinus, the enlargement of a petiole or leaf-stalk
at its point of insertion on the stem, or of a secondary petiole at its point of insertion on the leaf-rachis.

Pycnidium,

in Fungi; a receptacle or cavity of varying form, in which conidia (pycno-conidia) are produced especially in Ascomycetes.
:

Pyrenoids, refractive bodies imbedded
phyll of many Green Algae.

in the chloro-

intercellular passage into which
and where it is stored.
Respiration, the term applied to the absorption by a
plant of free oxygen from, and evolution of carbon
It is tlie outward sign of a
dioxide into the air.
destructive oxidative process going on «itliin the
plant, by means of which latent energy is rendered

Resin-duct, an

resin is secreted

available.

Revert, Reversion, a sudden return or breaking back
to an ancestral form.
Revolver-flowers. See vol. ii. p. 2-19.
Rhizoids, the hair-Uke filaments of Mosses and
Liverworts, which perforin the functions of roots.
Rhizome, an underground {or prostrate) stem of
root-like appearance from which roots and herbaceous stems arise.

Rhizomorph, name given

to the curious vegetative
phase of Agaricus melleus, which resembles a root.
Rhizophore, a leafless branch of pecuUar construction which, in SelagineUa, arises at the place where
ordinary branching takes place, and bears roots at
its free

end.

Rhizotomoi, a guild of herbalists in ancient Greece.
Ring, Annual, the zone of wood formed from the
cambium in the course of one season in a Conifer or
Dicotyledon.

Ringent, gaping, as the mouth of a bilabiate corolla.
Ringing, the act of remo\ing from a branch or trunk
a circular zone of bark right

Root-cap, the

down

cellular cushion

to the wood.
produced at the apex

or tip of a root.

Root-Stock. Same as rhizome.
Rostellum, the morphological apex of the gj-nreceum
of an Orchid usually a beak forming the boundary
between the stamen and stigma in Orchids.
Rosulate, coDected in form of a rosette.
Rotate, wheel-shaped; circular and horizontally
;

variety or form not distinguished by characters
important enough to rank as a species, but reproduced by seed and transmitting its characters to
the offspring also loosely used for a group of allied
individuals without regard to rank.

Race, a

;

Racemus, Raceme, an

indefinite or
inflorescence with pedicellate flowers,

Rachis, the axis of a compound

leaf,

centripetal

or of a spike or

other indetinite inflorescence.

Radical, belonging to or arising from a root, or from
a root-Uke portion of the stem below the ground.
Radices adligantes, clinging roots.
Radices columnares, columnar roots.

Radices fulcrantes, stilt-like roots.
Radices parietiformes, or tabular roots.

See

vol.

i.

p. 754.

or tuberous roots; roots beset
with tuber-like enlargements.

Radicle, the root of an embryo; usually not separable from the hypocotyl.
root.

Raphe,

that part of the stalk of an anatropous ovule
which is fused with the body of the ovule in Diatoms, the median line on the frustule, possibly a
;

slit.

Receptacle, of a flower; the abbreviated or flattened
axis upon which the various floral members are
inserted.

prostrate filiform branch which
end or elsewhere.

is

disposed

to root at the

Samara, an indehiscent winged
the Ash or Maple.

fruit, as

the key of

Saprophyte, a plant which grows on dead and de-

capng

organic matter.

Scabrous, rough to the touch.
Scape, or Scapus, a peduncle rising from the ground.
Scarious, thin, dry, and membranaceous, and not
green.

Schizocarp, a polycarpellary

Radices tuberosae,

Radix, the

spreading.

Runner, a

1 -seeded

fruit

which breaks into

portions.

Sclerotic-cell, a hard, thick-walled cell, often of
sclerotic cells may be united toirregular form
gether into layers, or isolated in soft parenchyma.
;

Sclerotium, in Fungi a tuber-like mass of hyijhte,
which, after remaining dormant for a while, ultiIn the
mately sprouts, producing fructifications.

Myxomycetes it is the resting-stage of the Plasmodium.
Scorpioid cyme, a definite inflorescence rolled up
towards one side like a crook:
nacea;.

common

in IJoragi-
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Scutellum, the sucker or cotyledon of a Grass embryo.
Scutiform, having the form of a shield.
Seed, the fertilized and matured ovule.
Seed-coat, the integument of the seed, formed from
the investment or investments of the ovule.

Seedling, a young plant raised from a seed.
Semifrutex, or Semi-shrub, a shrub the shoots of
wliich become woody at the base only, this portion
ali>ne being perennial.
Sepal, a leaf-member of the calyx.

Sepaloid, resembling a sepal.
Separation-layer. See Absciss-layer.
Septum, a partition; a thin wall separating compartments.

Sporangiole, in the Fungi a small sporangium,
usually containing few spores, and larger many;

spored sporangia being also present.

Sporangiophore. that which bears sporangia; a

Sporangium,

clothed with soft straight hairs.

;

Spore, a reproductive

Sessile, destitute of stalk, petiole, or pedicel.

cell

which becomes

c.'pible of developing into a

new

and

free,

is

individual.

Sporidium, a spore abjointed from a pro-mycelium.
Sporocarp, a fructification, often the result of a
sexual act, in which spores are produced, as in Red
Sea-weeds and FungL Also used of the sporangial
receptacles of the Hydropteridae.
%vith its

Serrate, of leaf-margins; beset with teeth pointing
towards the apex.

a sac within which spores are deve-

loped.

Sporogonium,

Sericeus, silky

scale

bearing sporangia in K<juisetum.

in

Mosses; the so-called 'moss-fruit'

appendages, consisting mainly of the capsule

and seta or stalk.
Sporophyte, that stage in the life-cycle
which bears the spores. Cf. Oophytc.

a plant

of

Seta, a bristle the stalk of the spore-capsule in a
Moss or Liverwort.

Spur, an excavated slender continuation of some

Shoot, that portion of the plant which is differentiated into stem and leaves and bears the reproductive

Squamiform, scale-like.
Squamigerous, furnished with scales.
Stamen, the male organ in a flower, which produces

;

organs.

Sieve-cells, cells which have pores in their walls
causing a sieve-like appearance ; sieve-tubes.

Sieve-plates, areas in the walls of sieve-cells or
sieve-tubes perforated by pores.
Sieve-tube, an articulated tube whose contiguous
elements communicate by means of open pores
aggregated together upon sieve-plates. The sievetube is the characteristic element of the phloem.
Siliqua, the fruit of a Cruciferous plant, a longish
pod or seed-vessel. Cf. vol. ii. p. 432.

Sinistrorse, used of twining stems which turn from
north through west to south, &c.: the opposite of
dextrorse.

Sinuous, Sinuate, used
strongly indented in a

of a leaf-margin

which

Soboles, a thin creeping stem, often subterranean.
Soredium, the brood-body or brood-bud of a
Lichen, consisting of a few algal cells wrapt round
with a weft of fungal hyphse.
Sorus, a cluster of sporangia, such as those of Ferns.
Spadiciform, like a spadix.
Spadix, a fleshy spike.
Spathe, a large bract-like sheath inclosing an inflores'

Spatulate, like a spatula, oblong with the lower end
attenuated.

may be included all individuals which possess in common such a number of
characters that they may be regarded as being
descended from a common ancestral form.
Under

this

term

Spermatium, a male

sexual cell which becomes free,
unprovided with special organs of locomotion.
Spermatoplasm, the protoplasm of the male sexual

but

is

cell.

provided with

cilia as

stalk-like

branch from which

conidia are abstricted.

Stigma, that portion

of the pistil

which receives the

Stipules, paired foliaceous appendages of the

leaf-

Stirps cirrhosa, a tendril-bearing stem.
Stirps clathrans, a lattice-forming stem.
p.

See

vol.

L

678.

Stirps fluctuans, a floating stem.
Stirps humifusa, a prostrate stem.

Stirps palaris, a standard-stem,
branched stem.
Stirps plectens, a weaving stem.

i.e.

an

See

erect,

vol.

i.

p.

un671.

Stirps radicans, a stem which climbs by means of
roots.

Stirps volubilis, a twining stem.
Stock, the parent forms from which a hybrid

is

de-

rived.

Stolon, or Stolo, a procumbent stem which bears
buds which take root the buds are more frequent
and the intemodes shorter than in the runner.
;

Stoma, an

intercellular space or pore in the epider-

mis which, bounded by adjustible guard-ceUs, forms
the means of communication between the lacunse of
the plant and the outside air.
Stratification, the layering of cell-walls or starch-

a

sharp-pointed

cell

sessile

body possessing vascular
or some portion of a leaf.

commonly a branch

in certain Algse {e.g. Hydrodictyon),
the fine-grained starch deposited throughout the
chlorophyll-body, which plays a different part in the
economy of the plant from that deposited around
the pyrenoid. Cf. vol. ü. p. 640.

Stroma-starch,

organs of locomotion.

Spike, an indefinite inflorescence with flowers
on an elongated axis.
tissue,

Sterigma, the tube or

grains.

Spermatoplast, a male sexual celL
Spermatozoid, a free-swimming male sexual

Spine,

the unpaired,

is

posterior petal.

'

cence.

Species.

Staminate, having stamens.
Staminiferous, Vjearing stamens.
Staminode, a sterile stamen.
Standard, in papilionaceous flowers,

base.

Sling-fruit, a general term given to any fruit wliich,
in virtue of the possession of contractile tissues,
throws its seeds to a distance, or is itself so thrown.

'

It consists of the filament or stalk, and the
anther, in which the pollen is contained and which
supported
by the fÜament. The stamens collecis
tively form the andrcecium.

pollen.

pollen.
is

wavy manner.

'

portion of a flower, usually containing nectar.

Style, the usually attenuated prolongation of an ovary
upon which the stigma is borne.

—
923

GLOSSARY.
Tetradynamia, the 16th

Sub-capitulum, a secondary capitulum.
the sulxstance or group
of substances present in cuticularized or corky cell-

Suberin, a corky substance

;

walls.

u.'iually

See Surculus.
Suffrutex, an under-shrub; a woody plant of quite
humble growth.
Suffruticose, somewhat shrubby.
Surculus, or Sucker, a shoot arising from a subb;vse.

in Flowering Plants and in Selaginella;
the tilament of cells at the lower extremity of which
the embryo arises.
Suture, a line of union, very frequently the line along
which dehiscence also takes place.

Suspensor,

a social aggregate of simple organisms which
live together but are not attached to any substratum.

Swarm,

Swarm -spore, a motile, cUiated, asexual reproductive
destitute of a cell-membrane.

Switch-plant, a plant with reduced or wanting
leaves, the shoots of which are green and subserve
the functions of leaves.
of two organisms which
intimate coimection, both contri-

Symbiosis, the association
live together in

buting to their mutual welfare.
Syncarpous, said when the carpels

of a

gynoeceum

are united.

Synconium,

the fleshy excavated inflorescence of a

of

Red

Synergidse, two naked cells situated at the micropylar end of the embryo-sac, and assisting in the
passage of the male cell to the egg in porogamic

Thalamus,

the floral receptacle.

Thallidium, a vegetative reproductive body, especially amongst Thallophytes and Muscinete.
Thallus, a vegetative body without differentiation
into stem and leaf.
Thermal constants of vegetation. See vol. i.
p.

557.

Tissue, a continuous aggregate of

common origin.
Tomentose, felty

Tomentum,

or invested in

dense matted

cells

class of the

Linnean system.

Syngenesious, having coherent anthers.
Systole, the rhythmic contraction of a contractile
vacuole.

Tagmata,

tomentum.

investment

of

wooUy

hairs.

Torus, (1) the floral receptacle; (2) the thickening
on the pit-closing membrane of a bordered pit.
Trabeculae, folds or ridges projecting into a cell from
the wall
the term also given to strings of filamentous cells bridging intercellular spaces.
Tracheids, elongated, poiated, and more or less
ligiiified cells occurring in wood.
Transpiration, the act of exhaling aqueous vapour
from foliage or other portions of plants.
Not a
Trichoblasts, fusiform hard-walled cells.
good term.
;

sexual apparatus of a
the spermatia.

of the female
receives

Trichome, a hair-Uke

Red Sea-weed, which

or similar outgrowth of the

Truncate, appearing as if cut short at the tip.
Trunk, a main stem.
Tuber, a subterranean, somewhat fleshy shoot.
Tubercle, a small excrescence.
Tumescent, becoming enlarged, distended.

Turgescence, Turgidity, the

aggregates of micellae.

immediately external
to the archesporium, and becoming latterly disorganized with the maturing of the spores (or
cells, the layer of cells

state of tension set

owing to the pressure of the osmotic cell-contents upon the elastic cell-waU.
Turion, a subterranean budding shoot, especially in

up within a

cell

perennials.

pollen-grains).

Teleutospore, in Uredineae, a resting-spore which on
germinating gives rise to a pro-mycelium or basi-

which a cluster of flowerfrom the same point.
Unguiculate, narrowed at the base into a claw:

Umbel, an

inflorescence in

stalks arises all

dium.

Tenaculum,

the clasping, rosette-like clamps of
Struvea, by means of which independent branches
are held together.

Tendril, a filamentous branched or unbranched organ,
usually sensitive to contact, by means of which a
plant climbs.
irritable hair or emergence
as in Dioniea, Drosera, &c.

Tentacle, an

on a

used of petals.

Urceolate, hoUow and contracted at or below the
mouth like an urn.
Uredospore. See vol. ii. p. 686.
Utricle, an archaic term for a parenchyma-cell.

leaf,

Terete, roimd, i.e. circular in transverse section.
Ternary hybrid, the plant resulting from crossing a
hybrid with a species different from either of its
parent forms.
Temate, used of compound leaves with three leaflets,
one terminal and two lateral.
Testa, the integument of a seed, often arising from
the outer of the two ovular coats.

Tetrad, a group of four

having a

epidermis.

fertilization.

Syngenesia, the 19th

Sea-weeds,

aggregated in clusters of four.

Trichogyne, the filamentous portion

Fig.

Tapetal

Tetradynaraous, used of stamens when there are
six, of which four are longer than the other two
Tetraspores, the asexual spores

Sucker.

cell

sys-

as in Cruciferce.

Subex, a stem bearing scale-leaves.
Succulent, fleshy, pulpy.

terranean

Linnean

class of the

tem.

cells (e.g. spores, pollen-grains),

usually arranged in the four comers of a 4-sided
pyramid (tetrahedon).

Vacuole, a cavity

in the protoplasm containing cell-

sap.

Vagina, the sheathing portion

of a leaf-base.

Valvate, having valves opening by valves also,
used of the arrangement of the parts of a flowerbud when they just meet but do not overlap. Cf.
;

;

vol.

ii.

p. 210.

Valve, 1 in flowering plants, the pieces into which
a capsule breaks are termed valves also the mov(

)

;

able flaps in the dehiscence of anthers; (2) in Diatoms, the valves are the halves of the silicified
membrane or shell, also called frustvlei.
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Variegation, a term employed to designate the disposition of two or more colours in the petals, leaves,

and other parts

of plants.

Vascular bundle, a continuous strand

of vascular

consisting either of xylem or phloem, or
Not infrequently sclerenchymatous eleboth.
ments are associated with the bundle, when it is
termed a fibro-vascular bundle.
tissue,

of the intervening walls.

wood

of

They

are

common

in the

Angiosperms.

Viviparous, term applied to plants the seeds
which germinate whilst still on the parent plant.
Volva, same as vdum universale.

of

of

Vascular elements,

or vessels whose main
function is the distribution of water or formed
food-substances.
The chief of them are the vessels
and tracheids of the wood, and the sieve-tubes of
the pliloem.

Velum,

in

Isoetes

;

cells

the

membrane

indusium-like

which covers the sporangium.

Velum

partiale, in Hjraienomycetes ; the veil
stretching from the stipe to the edge of the pileus.
It often remains as the annulus.

Velum

universale, in Hymenomycetes the membranous wrapper inclosing the whole fructification.
;

Venation, the arrangement or pattern
bundles in a

of the vascular

Whorl, a

series of

around an

appendages arranged

in

a

circle

axis.

Witches' Broom, a form of gall found on the Silver
Fir and other Conifers sometimes applied to the
;

bird's-nest-like hypertrophies

on the Birch, &c.

Wood,

the hard, lignified portion of the vascular
It contains
tissue otherwise known as the xylem.

woody fibres, and wood parenchyma,
though not all of these are necessarily found in the
wood of any given plant.
tracheids,

Xenogamy,

pollination between flowers growing
different individuals of the same species.

Xylem,

the

woody portion

of vascular tissue.

on

See

Wood.

leaf.

Ventral canal-cell, the small cell which is cut off
from the central cell of an archegonium immediately
below the neck.
of the parts in the bud,

especially a vegetative bud.

its

gelatinous colony of

Bacterial

applied to flowers which are symmetrical about one plane only, or can be cut into similar
halves in only one plane.

Zygospore, a spore formed

Verrucosa, covered with warts.
Versatile, turning freely on

solid

organisms.

Zygomorphic,

Ventricose, unequally swollen.

Vernation, the arrangement

Zoogloea, a

bj'

t".ie

union of two

gametes.
support.

Verticillate, arranged in a whorl.

Vessel, a tube consisting of cells which have become conüuent by the partial or complete absorption

Zygote, a general term for the product of fusion of
two gametes.
Zygozoospore, the motile stage of a zygote, the
product of fusion of two motile gametes.

,
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Abftno, SpluerotQiu in hot springs at, L 554.

Abela

See Populus alba.

Abies, and Witches' Broom,
axillary buds, ii. 29.

526.

ii.

—
— fertilization, 420.
— green cotyledons, 622.
— needles, 725.
— pollen storing and dispersion,
— protection of oviiles, 72.

145.

ii.

Abies excelsa and galls of Chenues
ii. 5H.
cone characteristics, ii. 725.

abietis,

vertical range,

i.

Acacia

621.

of Mistletoe,

l210.

Acer campestre, mite-galls, ii. 529.
Acer Monspessulanum, seed-dispersal,

28.

Acer platanoides,

cafEra, &c., hosts of Sarcophyte,

i.

i.

ments

in,

ii.

fila-

183.

distribution of stomata

440.

phyllodes,

622.

i.

372.

—

1.

i.

form

of, L 86.
fungal hypbsa a substitute for,

335.

leaves, 4c.,

249.

Lencobryum. &c, i. 86.
in Nepenthes pitcher, L 135.

in

in special cavities
i.

and grooves in leaves,

of Bartsia, i. 180.
of Cuscuta, of Cassythse, L 176.
of foUage-leaves, other than trichomes,

Lathnea,

i.

i.

i.

ii.

i.

182.

Acetic acid, from alcohol,

Persian

— nature
429.
— of Gnaphalium alpinum,

gans, &c.. i. 235.
and section of part,
hme incrustations, i. 235.

i.

85.

i.

178.

i.

i.

121.
of water-receptacles, proof of acting as
such, i. 240.
1.

on leaf -cuttings, ii. 42.
on leaves of Tamarisks. Frankenias, &c.

mode of development, L 236.
position of. i. 88.
i.

91.

ihape in relation to food-supply, &c.,

seed-dispersal,

ii.

and

flower,

Acanthus mollis, habit,
mildew of, L 166.

ii.

ii.

432.

187.

ii.

pollen-

273.

—
—

833, 835.

A

spinostssimus, U. 586.
Acarina, L 138.
Acarospora glaucocarp». habitat, L 117.
Acarus, prey of Utricularia montana, t. 123.
Acaulescent Geutians, autogamy, ii. 387.

i.

170.

Achlya
Achlya

iL 772.

Acanthus spinoaissimus, i. 437.
Acanthus spinosus, pollen-sprinkling, ii. 273.
Acanthus spinulosus, hybrid of
mollis x A.

548.

Achillea ochroleuca. L PI. VI.
Achimenes, ternary hybridization, iL 560
Achlya. asexual zoospores, ii. 480.
fruit, 4c., ii. 480.
host for Saprolegniaceaa and Chytride»,

ii.

sprinkling apparatus,

228.

177-

replaced by mycelium,

i.

ii.

of Utricularia bladders,

i.90.

ii.

longifolius,

ii.

585.

316.

ii.

114.

Stellaria media,

Thesium.

223.

i.

i.

450.

84.

Achillea Millefolium, anthocyanin, i. 522.
gall-mites and flower metamorphosis,

ii.

Orchid atrial roots,

ii.

— peripheral flowers,

233.

Acanthus

166.

Plagiothecium.
Rhinanthacese.

or-

ii.

ii.

Achillea Clavennse, habitat and hairiness, L
i.

Saprophjrtes,

i.

ii

506.

ii.

Achillea, hybrids,

root«, permeability. Jtc, L 226.

MUdews,

of,

Achenes, with pappus,

237.

i.

leaf,

i.

Achene, embryo protection,

— colour -contrast in flower, 191.
— cross-fertilization, 304.
— emerging of leaves from soil, 639.
— honey protection, 241.
— pollen-sprinkhng apparatus, 273.
— protection of pollen from wet, 110.

leaves, conditions of action, L 227.

G46.

234.

i.

435.

— calcareous incrustation,
— habitat, 235.

583.

646.

— acicular leaves, 434, 437.
— and spiny Tragacanth-shrubs,
i.

ii.

605.

ii.

Acetabulariie, differentiation of thallus,

271.

ii.

ii.

steppes,

295.

ii.

—

— and cold, 545.
— inflorescence, 746.
— pollen-sprinkling apparatus in.
— scarlet flowers in, 196.

Acanthophylluni, leaves, i. 434.
Acanthus, and insect visits, ii. 223.

230.

297.

Acetabularia, colonies, i. 585.
marine Ume accumulators, i. 261.
Acetabularia mediterranea, structure, 4c.

Acantholimon Senganense, absorptive

230.

restricted action,

ii.

Acerosae. of Braun,

292, 312.

i.

Acalypha, stamen, ü. 87Acanthaceae, ii. 771.

i.

i.

9.

Acer rubrum, i. 488.
Aceras and Orchis, hybridization,

637.

Acantholimon, absorptive organs,

90.

i.

twig and elongation of leaf-stalks, L
419.
venation. L 631.
Acer Pseudo-platanus, distribution of sexes,

on phyllodes, 1

i.

Absorption-cells, i. 87. 217.
—capitate or glandular, of multicellular
hairs, mode of action, i. 229.

seedling,

imperfect flowers,

metamorphoses,

wax on

i.

'-

281.

leaf

of cotyledons, i. 599. 600.
Absorption bands of chlorophyll spectrum,

controlling influences,

flower-opening constant, i. 559.
leafy twig, i. 416.
normal and sucker leaves, ii. 516.

534.

Acacias, Australian, coloured stamen
ii.

438.

Abronia, unequal cotyledons,
Absorbent cells, i 765.

imsitions,

distribution of sexes, iL

297.

i.

diurnal

leaf,

ii.

853.

534.

i.

233.

iL 438.

oruliferoos scales, ii. 441.
Abietineae. arrangement of scales,
distinguishing feature, ii. 721.
ii.

i.

flies, ii.

i.

Acacia spadicigera, myrmecophilous, ii. 233.
Acacia sphserocephala, myrmecophilous, ii.

bract scale, ii. 440, 441, 721.
cone. Ü. 441, 721, 725.

of
of
of
of
of
of
of
of
of
of

ii.

Acacia lophantba, Australia,

523, 527.

ii.

annual rings and sinkers

embryo development,

ii.

196.

.^>;idiura elatiaum,

515.

ii.

i.

ii.

i.

existence,

— and Nectria, 678.
— arrangement of foliage-leaves, 92.
— colour of flowers and
197.
— from chalk, 613.
— green cotyledons, 622.
— hybrids in, 584.
— mechanical tissue arrangement, 729.
— roots, L 753.
— texture of so-called mite-galls, iL 532.
— vernation, L 350.
ii.

ii.

527.

—
— embryo development,

355.

ii.

304.

ii.

— scent, 201.
— true, diurnal positions of leaves,
— unprotected pollen, 107.

722.

i.

Abies Orientalis, cotyledons,
Abies pectinata, i. 717-

and

AbutUon Avicennse. autogamy,

—
—
—
— root-slips,

flower-opening constant, i. 559.
IHne-apple Gall on twigs, ii. 534.

of plants, i. 460.
Acer and Gledi tschia triacanthos, st ruggle for

ii.

cross-fertilization,

438.

393.

— substances,

Acacia. See also Robinia Pseudacacia.
pollen-chambers, ii. 90.
popularly so called, i. 534.
reception of insects, ii. 230.

419.

stamen, ü 87.
various dimensions,

225.

556.

ii.

ii.

i.

—

ii.

ii.

Acaulescent Violas, cleistogamy, ii.
Accessory organs, of flowers, ii. 71.

85.

i.

Absorption -roots, of Saprophytes, i. 115.
Absorptive carities and cups on foliageleaves, i. 233.
organs, of some Plumbagineie. i. 234.
Abu-Ariscb, Arabia, shade temperature, i.

ii.

embryo development,

food-salts,

— of rain and dew, by foliage -leaves,
— of water by foliage-leaves, 232.
i.

ii.

egg-cells,

Absorption of

illustrations.

lignicola, sexual organs, iL 671.
prolifcra,

on

siK>rangia, &c.,

flies
ii.

and

flshes,

L

105.

17.

swarm-spore formation, ii. 669.
Achlya racemosa, host of Rhizidipmyces
apopbysatus,

i.

170.

Achorion Schoenleinii, cause of ringwonn,
i.

168.

Acid, acetic, from alcohol, L 506.
-butyric. L 463; ii. 623.

—

—

caproic, ii. 202.
carbonic. See also Carbonic acid.
dissociation by symbiotic Alga;,

i.

254.

INDEX.
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by hyphre of Lichen,
action on calcium carbonat«, i. 257.

Aciil, carlwnic. excretion

— citric,
—

formic,

135. 441. 463;

i.

233.

ii.

i.

Adherent

i.

of Dro80i)byllum glands,

of Pinguicula glantis,

i.

i.

i.

ii.

I.

Adonis

465.

ii.
1.

—
— valerianic, 202.
463.
Acids, fatty, nature of,
— humous, and preservation of fossil plants,
262
612.
— organic, function, 463.
— volatile fatty, 263.
— water incorporated
216.
763.
Aconitum, and field-mice,
— and humble-bees, 239.
— cross- fertilization, 304.
— downward pull of roots. L 767.
— follicles, 430.
— hybrids in, 584.
— insects and pollen, 245.
— leaf-buds, emergence from
639.
— nectaries, 179.
— odourless, 431.
— pollen-sacs, 89.
— protandrous, 311.
— protection of pollen from wet, 110.
— trabecule in green cells, 374.
ii.

i.

ii.

i.

i.

i.

i.

ii.

ii.

ii.

ii.

ii.

soil,

i.

ii,
i.

ii.

ii.

ii.

i.

Aconitum Napellus,

i.

stamen,

ii.

87.

Aconitum paniculatum. temperature within
i.

501.

Aconitum variegatum,
rescence,

i.

re-erection of inflo-

soil,

639.

Acorus Calamus, absorptive cells of, i 91.
fertility, dependence on insects, ii. 402.
native place, ii. 402.
rhizome, ii. 745.
Acotyledones, of de Juasieu, ii. 602.
Acramphibrya, of Endlicher, ii. 604.
Acrocarpous, applied to Mosses, ii. 703.
Acrocomia sclerocarpa, and Clusia alba,

scentless,

effect of dry soil,

ii.

flowers,

500.

Adonis vemalis, autogamy,

ti.

ii.

92.

ii.

335.

Agave,

ii,

26.

Age

ii,

706.

Acrostichum sphenopbyllum, venation, i. 635.
Aetata, coloured stamen -älaments, ii. 183.
Act^ea spicata, filament of stamen, ii. 88.

ii

229.

i.

plumed

seeds,

ii.

seed-dispereal,

ii.

853.
rain,

i.

ii.

and Nectria,

605

ii.

graft-hybrid of Cytisus,

570.

678.

— arrangement of foliage-leaves, 92.
— cotyledons, 608.
— curvature of branches, 416.
— deciduous bud-scales, 626.
— flowers, sexual conditions, 295, 2%.
— roots, 753.
— stamens as insect platform, 225.

—

Adansonia

digitata, age,

dimensinns,

Adaptation

i.

i.

it 292.

720.

722.

in plants,

— to light intensity,
Adaptations, theory

i.

i.

567.

of,

ii.

596.

Adaptive mechanisms subserve several purii.

128.

i.

autogamy,

Adder's Tongue. SaeOphioglossumvitlgatum.
Adenium Hongdel, seed dispersal, ii. 857.

ii.

scent,

200.

ii.

separation layers,

i.

360.

hairs,

ii.

ii.

410.

STH).

pollen-grain,

100.

ii.
i.

616.

i.

ii.

ii.

513

200.
in

buda

—

fruit, ii. 428. 430.
radical shoots, ii. 27.
seed-dispersal, ii. 853.

.(Esculus discolor, &c., branching, i. 749.
Hippocastanum and gall-mites,

.<£sculus

361, 560.

516

Agrostis, pollination, ii. 142.
Agrostis alpina, habitat, i. 112.

ii.

i.

873
i.

336.

cotyledons, i. 610. 622.
course of pollen-tubes,

ii.

leaf-fall,

ii.

Agropyrura, pollination, ii. 142.
Agropyrum repens, boring runners,
Agrostemma Gitbago. i. 491.
absorbent cells, i. 600.

i.

deciduous protective woolly
flower, heptandria, U. 289.

435.

fruit,

Ailanthus glandulosa, antbocyanin
i. 481
.— dimensions, i. 722.

separation layers,
ii.

529.

394.

ii-

Agrimonia odorata, hooked

— scent,

i.

Adansonia, flower, monadelphia,
hermaphrodite, ii. 296.

343. 344

Agrostis stolonifera, kc, adaptability,
habit and habitat, ii. 502.
Agrotis and Habenaria bifoha, ii. 256.
Ailanthus, flower, ii. 778.

537.

535.

i.

ii.

213.

ii.

779.

dodecandria. ii. 293.
hermaphrodite, ii. 296.

172.

i.

Adam, and reputed

ii.

seed fixation,

sensitiveness,

leaf.

90.

elevation and coloration, ii. 511.
gemiinating seed, i. 599.
light and growth, ii. 508.
movements of cotyledons, i, 532.

i.

433. 439.

ii.

343, 434.

— — flower,

858.

.iEsculus

Actinomorphic symmetry,

ii.

flower,

28.

of Aroidejy, ii. 745.
of Orchideie, i. 221.
Aerides, sugar crystals in honey,

.lEschyoomene Indica, and

272.

720.

effect of dry soil,

jEsculin» of Braun,

protogynous. ii. 310.
stamen, ii. 87-

i.

duration of flowering,

752.

speciosus,

1.

658, 746.

persistent receptacle,

583.

^schynanthus

94.

657.

Agrimonia Eupatoria, autogamy,

creeping fruits, ii. 843. 844.
.^gilops ventricosa, creeping fruits, ii. 843,
844.
.iEgopodium. how protected, i. 451.
.iEgopodium Podagraria, farmers' enemy, ii.

ii.

ii,

148.

— fruit,
522.

527.

i.

of trees,

i.

ii.

i.

i.

Agrimonia. anther,

686.

jEcidium berberidis, ii. 686.
./Ecidium elatinum causing Witches" Broom
on Abies pectinata, ii. 526.
..ä^cidium Magelhainicum and Berberis vul-

of,

261.

Aggregate fruits, ii. 436.
Aggregation in cell-contents of Drosera

.iEchmea paniculata, ii. 733.
^cidiomycetes, ii. 606.

ii.

I.

734.

flowering, i. 745.
sap extrusion, "pulque".

——

i.

ii.

garis,

ii.

Agave Americana,

ii.

— of rust-fungus, 522.
— stage of Gymnoaporangium,

514.

i.

i-

i.

ii.

498.

i.

662.

ii.

— contractile layers of anther,

i.

fruit,

Graelini,

— leaf point, 438.
— Mexican uplands,

— buds of Mistletoe, 209.
— root. 751.
— shoot of Loranlhus Europfeus. 213.
180.
..^-^chmea, honey-concealment,
— protective water receptacles, 234.
^cidium

684.

Agate, construction through plants.
Agathis. ii. 721.

624.

i.

ii.

20.

ii.

Agaricus campestris, edible, ii. 689.
Agaricus Gardneri, &c., luminosity, L 502.
Agaricus melleus, sclerotia, ii. 689.
Agaricus muscarius, PI. XIV., i\. 689.
appearance, ii. 491.

Agarum

ii.

89.

Bubei of plumule, i. 651.
Adventitious bud, development,

196.

—
—

Agaricus vellereus, raising power,

Adoxa Moschatellina, autogamy,
scale-leaves of epicotyl,

i-

Agaricineie, Brazilian, liuninosity, i. 502.
edible forms, ii. 689.
structure and characteristics, ii. 689.

——
— — respiratory heat,

381, 382.

protection of pollen, ii. 120.
protogynous, ii. 310.
Adoxa, dehiscence of pollen-sacs,
honey, ii. 173.

—
— pollen-sacs,

71.

i.

603.

i.

209.

ii.

— selective, extreme cases of,
ii.

344.

58.

i.

— latex, 470.
— spore-formation,

622.

Ü. 189.

.^schynomene glabrata,

poses,

i.

209.

Adonis flammea. colour-contrast in

scentless,

Affinity, chemical,

Agaricus, basidial layer,

500.

ii.

311.

ii.

Africa, poverty in Balanophorese,

colour-contrast in flower,

ii.

626.

192.

Agardh,

persistent cotyledons,

buds on,
i.

i. 632, 633.
Acrosticheaj, sporangia, ii. 706.
Acrostichura, distribution of sporangia, it

ii.

625.

412.

i.

189.

Aerial roots,

Acrodrnmous venation,

i.

706.

798.

680.

Aculei,

ii.

ii.

.iEgUops ovata and Triticum sativum, hybrid

744.

Aconitum Vulparia, buds, emergence from
i.

635.

ii,

450.

colour of sepals, ii. 183.
germination, t. 622.

flower,

light,

effect of dry soil,

67, 261.

Diatom frustules though no trace in
aqueoiLS habitat, i. 70.
sulphuric, reduction, i. 458.
in

L

210.

ii.

^tlutsa Cynapium, autogamy, ii. 342,
.^''Ihusa segetalis, autogamy, Ii. 344.

311.

ii.

a-stivalis,

tif,

.^.thusa, protogynous,

29.

i.

1G7.

ii.

i.

in,

ii.

— nectarless,
— j)rotogynous,

183,

.iKfltivatiou, sorts

58.

Adonis, foliage and

ii.

ii.

.^sculufl neglecta, bud-scales,

.iEtbionema, colour- contrast in inflorescence,

AdinidjB, group of Dinoflagellata,

i.

i.

ii.

867.

ii.

Adiantum Capillus-veneris, indusium,

i.

;

i.

unfolding leaves, i. 351.
JEsculus macrostachya, coloured stamenfilaments,

Adhesive disc, of tendril, i. 699.
Adiantum, cilia of spermatozoid,
Adiantum arcuatum, venation, i.

i.

silicic,

inflo-

744.

ii,

fruits,

AiUiesion,

154.

142.

— lactic, from milk. 506.
— malic, 135, 463.
— nitric, 04. 83. 2Ö3, 458.
— nitrous, 263.
— oünanthic, 202.
— oxaUc. 67, 458, 463.
— Pelargonie, 202.
— phosphoric, ferment action,
— prussic. 462.
—
occurrence in plants,

of

Adenostyles Cacalise, offshoot formation,
4M.

i.

559.

i.

363.

ii.

re-erection

alpiua,

rescence,

i.

JEsculus Hippocastanum, thermal constants,

447.

ii.

Adenostytes

— gallic, from tannin, 507.
— humic. produced by decay, 101.
— in Dionaea digestive eecrt- tion. 150.
— in secretion of Drosera glands, 144.

i.

tion,

Adenostyles, autogamy,

135, 4*}3.

i.

Adenncari'us decorticans. &c., fruit protec-

354.

i.

360.

Air, dust in, i. 79.
loss of constituents through plants not
directly observable, i. 258.

—
—

moisture of, and size of leaves, i. 287.
Aira alpina, bulbils, ii, 454.
Aira cfespitosa, antbocyanin in glumes, i.
pollination,

ii.

142.

528.

927
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Aira flezuosa, pollination,

Alkaloid, protective, of Atropa Belladonna,

142.

ti.

Air-bladders of Macrocystis, ii. 633.
Air-cbambers of Marchantia. ii. 697Air-spaces in aquatic plants, i. 424.
of nu-sophyll. i. 279.
Aizoon, group of Saxifrages, i. 233.
Aizoonia, autogamy, it. 337.

Ajuga,

in roots, i. 763.
Alliance, subtlivision of class,

— bybrids,

Alliances, of Braun,

ii.

AUiaria, nectary,

175.

ii.

Ajuga chamKpitys,

facultative perennial,

ii.

— nectaries,

ii.

Ajuga reptans,

stolons,

opCMiing

663.

i.

—

— of Plemx>coccus, ii. 636.
Albizzia, pollen-cbambers, ii. 90.
Albuca, cross-fertilization, U. 301.
ii,

pnlyi'uibryony,

nectaries,

i.

i.

Albuminoids, i. 72.
Albuminous, applied to seed, ii. 421.
substances, conducting tissues for,

—

350.

effect of TJromyces Alchemillie,
unfolding leaves, i. 349.

524.

ii.

vernation, i. 349.
Alcohol, production, i. 506.
Alder. See Alniis.
Alpine. See Alius viridis.
gray. See Alnus incana.

199. 203.

469.

— — stamiual stipules,

AUium

ment.

ii.

207.

ii.

663.

Alfredia, absorption cells of hairs, i. 227.
Alfredia cemua, L 97.
practical demonstration of irrigation,
96.

Alga^, and heat, i. 554.
calcareous, marine, reef-forming, L 261.

—

— disiH-rsal,
— distribution in lichen -thall us, 244;
— division of Thallophyta, 604.
— partners in lichen -thall us, 246.
— proper application of term, 246.
— saprophytic, food-absorption, 113
— symbiosis with animals, 254.
— symbiosis with lichens, 691.
i.

ii.

694.

ii.

i.

i.

phyllotaxis.

ii.

ii.

iL

water conduction, L

rain-

234.

Alisma natans, sub-a/iueous fertilization,
391.

Alismaccee, floral characters, &c., ii 739.

AlkaUes,

i.

83.

92.

Alyssum montanum,
scent,

ii.

ii.

94. 148.

gall of

ii.

alni.

ii.

413.

See AmararUua Blilum.
Amarauthaceaj, bracts, ii. 750.
It es. L 412.

— leaf- rose
—

—

jicriaTith,

ii.

749.

characteristics,

ii.

— buds on carpels, 44,
— cross- fertilization, 301.
— incompletely protogj'nous, 311.
— ovular tubers or buds, 469.
— pollen -grains, 99. 100.
— scenth-ss, 209.
ii.

ii.

and snow,
ii.

529.

i.

550.

529.

411.

372.

43.

Amaryllis. iL 734.

ii.

il.

i.

734.

ii.

— cpiphyllous buds.

521.

if.

flowers,

186.

Amarantus Blitum, leaf-mosaic,
Amar>-llidacea*, autogamy in, ii.

135.

623.
viridis,

325.

21. 685.

Aliii-incan:e,

fertilization,
ii.

i.

202.

Amaranth, green.

Cecidomyia

and Exoascus

ii.

Amanita muscaria. See Auariciui mujtcariim.
Amanita phalloides, basidia and spores, iL

532.

orientalis, mite-galls,

mlte-galls,

339.

Alyssum Wierzbickii. hairs, i. 321.
Alyssum Wulfoniaiium, peripheral

Alnus incana and Exoascus cpiphyllus. ii. 527.

Alnus
Alnus

ii.

184.

inflorescences,

ii.

186.

colour contrast in inflorescence, ii. 192.
Alyssum cuneatum, umbellate raceme, iL

two-coloured leaves, habitat, i. 293.
with galls of Exoascus Alni-incann.-.

98.
ii.

i.

175.

ii.

Alyssum calycinum, autogamy,

399.

ii.

108.

68,
ii.

— peripheral flowers,

524.

root-galls,

862.

ii.

72.

i.

i.

Alyssum, nectaries,

297.

chalazogamic

225.

Alimentary canal, seeds passed through.

in cell-wall,

— in dust. 81.
— rarely absorbed,

124.

534.

&c., bract«

292.

Alumina

ii.

443.

7.

i.

— pollen-grain, 102.
— pollen storing an<l dispersion,
— poUinatiun, 133. 135.
— protection of pollen, 119.
— protogynous, iL 313.
— roots, 752.

ii.

— protective isolation by water,

13.

150.

Alnus glutinosa and

438.

ii.

484.

sheltering of pollen, iL 108.
Althcea rosea, sheltering of pollen,

451.

Alnus and gall-mites, ii. 529.
— arrangement of foliage-leaves,

—

ii.

Althiea pallida, effect of mutilation, iL 517,

i.

i.

arrangement for

ii.

Allurement, means of. in pitchers, i.
Alluring substances, i. 460.
Almond oil. decomposition, i. 462.
Almonds, conglutin, milk of, i. 458.

ii.

of,

in Algte, ii. 481.
in Mosses, ii. 477. 479,

i.

— texture of mite-galls,

i.

ii.

327.

—

ii.

i,

in Phanerogams, ii. 478.
in Thallophyta, ü. 480.
Altbfea officinalis, stomatal protective hairs,

ii.

i.

Alighting-platforms for iDsecta.

ii.

730.
Allosorus, protection of sporangia,
two kinds of fronds, ii. 12. 476.

— flowering,
— monoecious,

708.

zoophytes, ii. 470.
and origin of species, ii. 594.

soil,

ii.

24*>.

i.

advantage

i.

i.

ii.

714.

87.

mechanical tissue arraoge-

crispus,

337.

ii.

473.

AlsDphila escelsa, dimensions of caudex,

283.

ii.

vineale,

ii.

— caudex, 705.
— sorus and indusium,

among

geitonogamy,

Victorialis,

stigma,

588.

176.

ii.

autogamy,

Alternation of generations,
ii.

654.

i.

ii.

ii.

640.

habitat,

Allium

105.

Alhagi Kirgisorum, spines,

nectaries,

89.

ii.

in,

—

199.

ii.

71.

i.

observations relating to ammonia, i. 65.
soil, temperature, and elevation, i. 525.
winter cold, i. 547.
Alsike Clover. See Trifolium kybridum
Alsine Gerardi, autogamy, ii. 355.
Alsine mucronata, nectaries, ii. 176.
Alsine rubra, weather and autogamy, ii- 391.
Alsine vema, cross- fertilization, iL 307.

Alsopbila,

488.

ii.

428.

199.

ii.

489.

i.

AlsinefB.

Allosoms

special

429.

Allium scorodoprasum. ii. 731.
Allium senescens, leaf twist, i. 429.
Allium Sibiricum, scent of flowers and

i.

165.

AUsma, no

i.

89.

ii.

Allium Schoenoprasum.

i.

Aleppo Pine. See Pinus haJepensis.
Aleurone grains, i. 42, 457. 458.
Aleutians and fish-lines of Nereocystis,

i.

twist,

1.606.

i.

i.

451.

i.

— early leaf-fall
357.
— protected vegetation, 450.
— red snow in, 38.
— Tyrolese, established hybrids

Allium sativum, cotyledon and germination,

807.

Aleochara fuscipes, and Dracunculus Creti-

Algeria, thistles,

ii.

831.

fistular leaves,

i.

i.

Allium ursinum, bud, emerging from

trap mechanism, i. 150.
Aleochara and indoloid scents,

i.

ii,

Allium suaveolens, scent of flowers and

—

i.

386.

ii.

Allium porrmn, ii. 731.
Allium rotundum, leaf

i.

ii.

ii.

scent,

foliage-leaves,

289, 736.

in,

foliage-leaves,

description, &c.,

ii.

— hermaphrodite, 2%.
Alps, Central Europe, autumnal tints,
— Central, lime incrusting Saxifrages,
meadows, herbage,

175.

ii.

— — staniinal stipules,

148.
ii.

i.

Alpiuia.

428.

i.

Allium Sphierocephalum, stamen,

~
—

cus,

488.

ii.

Allium pater-familias, numeroia bulbs,

480.

—
—
—

ii.

&c., scent,

plant,

ii.
i.

Albvuuins, and respiration, i. 495.
Alchemilla, absorption of water collected in
considerable, i. 240.
dehiscence of pollen-sacs, ii. 92.
honey, ii. 173.
protection of pollen, iL 124, 125.
Alchemilla vulgaris, i. 228.
and animals, i. 432.

— IKJllen dispersion,

i.

ii.

stamen movements, ii. 303.
Allium fistulosum, fistular leaves, i. 428.
Allium obliquum, leaf twist, i. 429.
Alliiun odorum, origin of accessory embryos,

464.

i.

i.

— dispersal of offshoots,
— distribution, habitat,
151. 152. 153.
— floating habit, 668.

ii.

606.

i.

386.

ii.

i.

i.

ii.

212.

gorminating seed, i. 599.
Allium Chamiemoly, flowers and autogamy,

ii.

Aldrovandia,

ii.

i.

ii.

469.

ii.

fistular leaves,

98.

ii.

—
393.
— floras, autogamy in, 400.
— flowera, multiphcity of colours, 198.
— flowers in the Tyrol, PI. XJI.
— plants, high, characteristics» of, 315.
— Rose. See Bhododendron hirsutum.
— Rose-apples, 520.
— Vine. See Atragene alpijia.
— WiUows, Tyrol, 524.

357.

absorbent cells of cotyledon, L 600.

— of seed, nature of, 421.
— osmotic beliaviour of, 59.
Albumens, coagulation, 553.
— composition, t 457.
— decomposition and reconstruction,
— putrefactive decomposition, 506.
— soluble and insoluble, 458.

ii.

closing,

Allium ascäilonicum,
Allium Cepa. ii. 731.

175.

Albuca minor, pollen -grains,
Albumen, formation, i. 453.

autogamy,

and

ii.

Allium, cotyledon in germination,
— cpiphyllous buds. ii. 43.

sperm atoplasm, ii. 96.
Akebia quinata, Japan, nutation, i. 683.
AkinetcSs of Chlorophyce», ii. 628.
vitality of

— nectaries,

Alopecurus. pollination, ii. 142.
Alpine and Arctic floras, ii. 905.
experimental garden, Kerner'fl,

304.

177.

ii.

97.

329.

—

731.

AUionia violacea, autogamy,

453.

i.

Aloiifioa, acivriet flowers, U. 196.
ii,

Allioiiia, cross-fertilization,

5S5.

328.

1.

714.

i.

Aloes, ii. 731.
— Cape, mucilaginous juices,
germination, i. 604.

617.

ii.

605.

Allioideaj. characteristics,

ii.

Aloe, aqueous tissue,

— caudex,

Aloe denticulata, pollen-grains, ii.

462.

i.

— liuisonoua,

40.

ii.

431.

i.

Alkalnids, function,

11.

ii.

ii.

INDEX.
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Amaryllis aiilica, size of flowers, ii. 185.
Amar>-Uis Belladonua, flowers and change of
temperature, ii. 503.
Aiuaryllis efiuestris, &c., size of flowers, ii. 185.
Ambras, castle of, in Tyrol, Lichens on pillar,

i.

247.

Amelanchier

vulgaris, deciduous protective
woolly hairs, i. 354.
Ameutaceaj, ii. 719.
bracts and fruit, ii. 434.

—
— chalazogamic fertilization, 412. 616.
— more than one embryo-sac in, 478.
— numerous hybrids of, 583.
— table of modes of fertilization, 413.

insects attracted by.

Ammonia,

i.

464.

ii.

207.

196.

— sorts of.

seed-dispersal

by plants

241.

845.
of habitat on,
i.

511.

ii.

i.

ii.

ii.

i.

day and night positions, i. 533.
leaf-movements, i. 338.
Amorphophallustitanum, description, ii. 745.
Ampelideffl, anthocyanin, i. 484.
extra-axillary buds, ii, 28.
protection of pollen, ii. 124.

—
—

Ampelopsis, PI. V.

— tendrils,

i.

699.

i.

Ampelopsis hederacea. crystals, i. 467.
Ampelopsis inserta. See Vitis inserta.
Ampelopsis quinquefolia. allurement of bees,
ii.

206.

— separation-layers,
Amphibious plants.
— — characteristics,

i.

360.

See also Plants,
ii.

501.

Amphibrya. of Endlicher,
Amphicarpium, meaning,

ii.

604.

ii.

47.

62, 64, 67. 659.

i.

ii.

inflator, bud-galls

— petals after pollination,

— phyllotaxis,
— pollen-grains,

i.

polifolia

leaves,

and Exobasidium Vac-

leaves,

— receptacle and carpel,
cotyledons,

i.

ii.

ii.

76.

202.

608.

302.

ii.

— pith, 746.
— pollination,

flower-opening constant, i. 559.
Amygdalus nana, reserve-buds, ii. 33.
Amygdalus Persica, evergreen in African
i.

on

of grafting

Salis,

i.

583.

ii.

194.

occidentale, fruit,

ii.

436.

Anacyclus officinarum, anthocyanin in Ugulate florets, ii. 220.
thallus,

Anadyomene,

646.

— corolla and autogamy,
— edible staminal hairs,
— germination constant,
— prostrate, 664.
i.

ii.

ii.

183, 567.

3G8.

ii.

170.

i.

558.

ii. 139.
graveolens, foliage

apical-cell,

ii.

and

133.

light,

i.

578.

i.

Angelica, water-receptacles,

Angelica

officinalis, scent,

Angehca

sylvestris, fruit,

240.

i.

ii.

ii.

202.

428-

mericarp, ii. 430.
Angiopteris, sporangia, ii. 709.
Ajigiospermae, distinctive characters,

ii.

719,

728.

— embryo development,

ii.

420.

— fertilization, 417.
— germination, &c.. of pollen -grains,
— mesozoic, 613.
— protection of ovules, 72.
— two classes, 728.
ii.

ii.

408.

ii.

ii.

ii.

trees,

heaUng

of wounds,

ii.

Angrsecum eburneum, epiphytic, ii. 737Angrsecum funale, chlorophyll in roots only,
i.

375.

Angnecum
i.

globulosum, chlorophyll in roots
375.
Sallei, chlorophyll in roots only,

375.

Angr*cura sesquipedale, length of

302.

585.

180.

ii,

175.

Animal
ii.

spur,

ii.

captors, with movement, i. 148.
Animals, agents in offshoot-dispersal, ii. 827.

111.

— and colour sense, 195.
— and plants, as a symbiotic community,
ii.

1.

254.

— browsing, protection against, 445.
— dispersal of seeds by, 862.
— elevation and coloration, 511.
— number captured by Utriculariae, 122,
ii.

ii.

Andryala, hairiness,
Aiieimia, sporangia,

ii.

aestivation,

i.

417.

i.

Annual
and

lack of moisture, ii. 500.
foliage stems, i. 656.
steppe and desert, heat-resisting seeds,

210.

ii.

i.

Annual

ii.

anthocyanin

ii.

nectarless,

ii.

baldensis, autogamy,
flowers, sexual conditions,
ii.

220.

ii.

194.

ii.

381.

167.

of,

i.

476, 719.
ii.

689.

127.

ii.

ii.

ii.

303.

bastata, autogamy, ii. 355.
protection of pollen, ii. 120.
Anona, pollen tetrads, ii. 97,

Anonaceae. aggregate fruits in, ii. 436, 437.
Antennaria alpina. See Gnaphaliutnaljnnwm,

167.

Anemone

nectarless,

ii.

nature

Anoda

382.

in sepals,

flower-colour and locality,
habitat, i. 113.

ring,

— of fern -sporangium, 705.
— of moss-capsule, 702.
— of Schizseaceie, 709.
ii.

ii.

ii.

556.

Annulus, of Agaricine«,

ii.

alpina, autogamy,

645.

ii.

plants, U. 452.

709.

ii.

ii.

Anisogametes, of Bryopsis,

317

i.

— alluring petals, 170.
— hybrid flower, colour, 567.
— hybrids, 584.
— insect reception, 229.
— insects and pollen, 244.
— opening of flower, 220.
— protection of pollen, several means,
— protogynous, 311.
Anemone

389.

ii.

517.

ii.

— — pollination,

ii.

664

&c.,
ii,

Auagallis, colour of flowers,

vemalis, autogamy,

effect of mutilation,

i.

142.

ii.

ii.

Anacamptis pyramidalis, flower colour and

855.

ii.

Anemophilous plants, ii. 129, 719.
and hybridization, ii. 583.
characteristics and number,

Angrrecum

ii.

ii.

fruits,

220.

Anemone

only,

ii.

215.

Anabajua Flos-aquse, habitat, ii. 621.
Anacamptis and Orchis, hybridization,

locality,

301.

Androsiemum, twisting of internodes,
Androspores, of CEdogonium, ii. 651.

Anemone,

358.

Auacardium

i.

297.

ii.

i.

flower. Ü. 77.

— — impossibility

rods on

cuticular

rolled leaf, transverse section,
flowers,

167.

29.

302.

i.

tetragona,

i.

ii.

Anemone Transylvanica. autogamy, ii. 345.
Anemone trifolia, anthocyanin in sepals, iL

Angiospermous

527.

wax on
Andromeda

ii.

ii.

316.

i.

ii.

Androsace elongata, &c., autogamy, ii. 341.
Androsace maxima, anthocyanin, i. 521.
Androsace obtusifoUa, white flowers, ii. 198.
Androsace sarmentosa, Himalayas, runners,

99.

Amygdalus communis,

543.

ii.

Ajidrcecium, meaning of term, ü. 86.
ii. 742,
Androgonidia, of Volvox, ii. 634.
Andromeda, pollen tetrads, ii. 97.
Andromeda hypnoides, Arctic, absence of

— protection of pollen from wet,

286,

ii.

400.
ii.

on oak,

— of Colocasia antiquorum,

cinii,

183, 220.

229of Puccinia fusca,

412.

540.

Andricus

.^idium

ii. 292.
hermaiihrodite, ii. 296.
protection of pollen, ii. 120.

Aneura.

— hybrids,
— nectary,

462.

i.

ii.

AndreiKaceas, characteristics, ii. 701.
Audrena, pollination of Cypripedium Calceolus, ii. 246, 249.
sheltering in flowers, ii. 163.
Andricus, oviposition in various places, ii.

Androsace, heterostyly,

464.

Amygdalin, decomposition,
Amygdalus, nectary, ii. 174.

oases,

814.

ii.

Andropogon, hermaphrodite and staminate

Amphiloma, various species, situation on
column at castle of Ambras, 247.
Amphoridium Mougeotii, parthenogenesis,

ii.

complete plant,

Anethum

hairs,

—
—
—

ii. 229.
colour of sepals,

Andreaea rupestris, ii. 700.
sporogonium, ii. 15.

Andromeda

Amphigastria. of Frullania, ii. 698.
of Junge rmanniacete, ii. 699.
Amphigonium, meaning, ii. 47.
of Chara, ii. 63of MuscincEe, and Vascular Cryptogams,
ii.

— spore-dispersal,

—

488.

carpels,

i.

ii.

i.

leaf,

of

567.

ranunculoidcs,
colour of flowers and hybrid, ii. 567.
attacked by Sclerotinia, ii. 682.

plumed

li.

ii.

ii.

nectarless,

22.

i.

i.

ii.

189.

ii.

167.

protection of pollen, ii. 114. 127Anemone intermedia, hybrid, colour

Anemone Pulsatilla, autogamy, ii. 389.
Anemone sylvestris, dissemination, 615.

ii.

Auatropous ovule, i. 644.
Anatto. See Bixa Orellana.
Anchusa, corolla and autogamy,

i.

345.

524.

— absorption with atmospheric water, 156.
367.
— cotyledon bristles, 623.
— sources of and relation to plants, 65.
— pollen grains, 99.
Amcebffi,
137.
— feeding of, 56.
Anchusa ot£cinalis, leaf and climate, 325.
— of Myxomycetes, specific individuality,
Ancylistacea?,
668, 671.
Andreiea.
480. 701.
490.
—
collection of dust,
266.
32.
Amorpha fruticosa, &c., reserve-buds,
i.

ii.

flower, polyandria,

— of plants, Nehemiah Grew'a,

65.

i.

nectarless,

effect of

470.

ii.

Anatomy, influence

i.

436, 734.

ii.

738.

i.

Anastatica Hierochuntica, opening and closing due to hygroscopic changes, i. 344.

— absorption by glandidar hairs,
— absorption from atmosphere,
with water-receptacles,

i.

seed and embryo, ii. 425Anaphyte, or shoot-member, ii. 470.
Anaphytes, application of term, ii. 6.

263.

i.

sativa, collective fruit,

inflorescence,

ii.

colour-contrast of flower,

Anemone ncmorosa and A.

seed and embryo, ii. 422.
Anamirta Cocculua, leaf-stalk bundles,

Ananassa

ii.

Hepatica, altitude and o^Kming,

218.

ii.

— — autogamy,

flowers,

649.

ii.

Amide, formation, i. 458.
Amides, especial function,
Aminoid scent, ii. 199.

28.

120,

ii.

ii.

ii.

latitude and opening, ii. 217.
origin of flower-stalk, i. 737.
Anagallis Philippi, withering of corolla and
pollination, ii. 286.
Anagallia phceaicea, protection of pollen, U.

ii.

Amentalea, ii. 762.
Amherstia nobilis, scarlet flower,

Anemone

Anagallis, seed and embryo, ii. 422.
Anagallia arvensis, buds on hypocotyl.

Anthemis. foliage and light,
— geitonogamy, ii. 322,
Anther, application of term,

i.

412.

i.

642.

INDEX.
ÄDthcr, archesporiiim.

U. 95.

— coDtractile
93.
— extrorse position auü protection of pollen
of,
126.
— morpliological value, SS.
cells,

ii.

ii.

— variations in form,
Anthem,

i.

ii.

90.

G12.

Aiilhericum, cn>s.vfertiIizution,

— nectaries,

ii.

301.

1*5.

ii.

Antirrhinum cirrhosuin.
ii.

ii.

Anthcridium, definition,

ii.

direction of flowers, ii. 225.
seel and embr>'o, ii. 422.
Antiseptics, effect on bacteria, i. 263.
Ants, allured by Sarracenia. i. 128.
— disperse seeds, ii. 866.
in pitchers of Cophalotus. i. 131.

Apera, pollination,

ii.

Apera

ii.

ii.

242.

233. 243.

ii.

ii.

621.

ii.

algie,

671.
ii.

duration of flowering,

ii.

Apical-cell, division

ii.

autogamy,

iL

213.
578.

ii.

ii.

ii.

Apodanthacea),

ii.

Arched leaf, structure, L
Arch ego niataj, ii. 617.

— characteristics, iL 696.
Archegonium, of Bryum cajspitosum,
— of Chara fragilis, 660.

i.

i.

ii.

i.

ii.

ii.

i.

i.

SO,

i.

Creticus,

ii.

Antboi>eziza Winteri,

683.

ii.

Anthoxanthum.

— scent,

pollination,

ii.

Diona;a,

142.

201.

ii.

of.

i.

163.

Anthrentis. honey-sucker, ii. 179.
Anthriscus. geitonogamy, ii. 325.
flowers, sexual conditions, ii. 296.
how protected, i. 451.

—
—

Anthriscus
i.

sylvestris,

arrangement of um-

origin,

scarlet spathe. boneyless, ii.l96.

Anthurium Scherzerianum, coloured

Aqueous

bract,

i.

IM.

pollen-grains,

ii.

and
ii.

Polyommatus

ii.

848.

insect«,

ii.

ii.

210. 247.

of free pas-

ii.

ii.

ii.

Arctostaphylos alpina. stamen, ii. 91.
Arctostaphylos Uva-Ursi, i, 490.

and Exobasidium

228.

Vaccinii,

ii.

527.

240.

ii.

habit,

i.

662.

protogjTious. ii. 310.
Arcyria, sporangia, ii. 491. 618.
Arcyria pimicea. capillitium, iL 491. 618.
Arete, characteristics, ii. 745.
Areca disticha, ii. 741.
Aremonia agrimonioides, cleistogamous
392.

ii.

ii.

99.
ii.

Aretia, heterostyly, iL 302.
nectary, ii. 175.
protection of pollen from wet. iL 110.
Argenione, corolla and autogamy, ii. 369,
flower shape. &c., ii. 167. 168.
insect platform, ii. 229.

—
—
—
—

235.

Arabis brassicwfonnls, anthocyanin, L
Arabis cterulea, autogamy, ii. 335.

5U.
Aiabis pumila, epiphylloua buds,

Aril,

nature

ii.

flower

and autogamy,

776.

of,

ii.

424.

— of Taxus, 442.
Ariopsis, monoecious,
— tuber«, iL 745.
ii.

ii.

ii.

432.

ii.

369.
ovary,

520.

weather and autogamy, ii, 391.
Arabis proeurrens, elevation and coloration,

ii.

i.

ii.

Ü.

318.

i.

316.

i.

Argemone Mexicaua,

colour-contrast in inflorescence, iL 192.

— capsule, iL 431.
— flower, didynamia. iL 292.
— honey concealment, 180.
VuL. IL

469.

ii.

400.

212, 217.

conduction of carbonic acid,

ii.

ii.

— autogamy, 379.
— honey protection, 239.
— nectaries, 177.
— pollen sprinkling, 247
— pollen tetrads, 97.
— sticky stigmas, iL 282.

flowers,

330.

Aqueous vapour, maintenance

in,

Arenaria rubra, latitude and opening,

766.

tissue,

autogamy

Arenaria, polk-n-grains,

Arabia, gum-arabic, i. 458.
Arabian desert regions, bairiuesB of plants.

758.

Antirrhinum, insect platform,

i.

— sticky siK-xies,

99.

Antipodal cells and polyembr>'ony,
of embryo-sac, ii. 416.
Antirrhinum, icetivation, iL 211.

— and

137.

sage for, in plants, i. 290.
Aquilcgia, nectaries, ii. 178.
- protection of pollen, ii.
118.

tubercles on root-fibres. U. 521.

Antiaris toxicaria,

i.

260.

in off&hoots, ii. 833.
of leaves, i. 312.
of succulent plants, L 328,

Anthyllis, pollen expulsion, ii. 260.
-- variability of floral colour. iL 569.

Anthyllis Vulneraria
Hylas. ii. 156.
dispersed by wind,
flower, ii. 779.

ii.

Aptogonutn Dtsmidium, iL 492, 655Aquatic plants, source of oxygen, 1. 493.
Aquatic root, i. 752.

740.

Anthurium,
ii.

for pollen transference,

Apple, section. iL 74.
Apple-tree. See Pt/rus malus.
host of Mistletoe, i. 205.
Apricot. See Prunus Armeniaca.

312.

Anthrax, cause

150.

i.

Lathnea, Bartsia, Pinguicula,

in

—

62.

— regions, plants of, not hairy, explanation»

flower,

20.

ii.

flora,

procumbent

Apparatus, capturing, in Aldrovandia and

Anthoxanthum odoratum, dichogamy, ü

beK

Aposeris fcetida, milky juice. L 451.
Apostasiacea;, stamens, ii. 736.
Apothecia, of Peziza, ii. 682.

— true nature,

ADthophjta, of Braun, ii. 605.
Anthoxanthin, pigment, i. 460.

ii.

Arctostaphylos, and animals,

ii.

165.

and Vascular

Characeie, Muscineie,

of

Cryptogams,

i.

i.

700.

616.

755.

ii.

ii.

— of Ferns, 472, 475. 708.
— of Gymnosperms. 419.
— of Hepatic», C96.
— of Mosses, iL 15,
Arctic

.

i.

430.

A-rchesporium, of anther, ii. 95.
Archichlamydeae, of Eichler and Engler,

ii.

ii.

622.

ii.

See I'iscum Oxy-

Arcenthobium Oiycedri.

64.

i.

Antbomyia and Dracunculus

251.

ii.

— chlorophyll bodies, 373.
Apodanthes, limited distribution, 204.
— size of flowers, L 202.
Anthocyanin. and light,
510.
— description, location, &c.. 483.
Apodanthes
Flacourtiana,
mimicry of
— fluorescence and function, 379, 519, 522;
Dapline Mczcrcuin,
201.
220.
ApoDogctacea;, characteristics,
738.
— pigment, 460.
AponogetoD distachyon, autogamy,
335.
— use to floating leaves, 288.
flower-spikes,
738.
— violet and red, 486.
Aponogcton feneslrale, Madagascar, and
Aathol}*sis, caused by gall-mites,
548.
heat,
554.
— meaning of term.
82.
habit,
666.
— of Delphinium cashmirianum. 78.
Apophysis, of moss-capsule, iL 702.
ii.

i.

ii.

ii.

ii.

167.

in.

— pollen sprinkling, 274.
— pollen tetrads, 97.

ii.

ii.

—sheltering in flowers, ii. 163.
Anthoceros and Nostoc. ii. 622.

transpiration, L 326.

410.

ii.

— of Chlorophyceae. 628.
— uf rhyllosiphon, 643.
Apocynacea),
771.
— aestivation in, 210.
— cohering pollen-grains, 97.
— decussate phyllotaxis, L 398.
— soft bast, L 477.

ii.

i.

Arbuscula, L 715,
Arbutaceie, ii. 708.
Arbutus, mycorhiza

—

658.

—
—
— in cleistogauious flowers, 392.
— opening and closing, iL 124.
ii.

ii.

and nature. L

Aplanogametes. of Conjugate, ii. 654.
Aplauospore, formation in Gouatonema,

ii.

Anther-lids and insects, ii. 129,
AntherocerotacejB, description, ii. 698.
Anthers and nocturnal radiation, i. 529.
and stignms, change of position, ii. 305.
eisertioo in grasses, ii. 140.

and

viUv, leaves

cedri.

RIonspeliensis,

341.

ii.

ii.

Arbor

541, M3.

Aiihyllauthes

ii.

124.

Arbutus Unedo, ii. 422. 769Arcella, gas bubble secretion,

171.

Alibis, parthenogenesis, iL 464.

ii.

27Z

i.

ii.

ii.

Aphilothrix geuimi», bud-galls on oak, iL

ii.

296,

twig,

Aphid mimicry, by Eremnnis.
Aphides and stamens, iL 87.

ii.

ii. t>9.

121.

Araucaria, axillary buds. ii. 29.
Araucaria imbricata, conos, iL 720.
Araucariaceie. distinctive characters, ii, 720.
Araujiaalbens, moth-catching, ii. 259.
Arbor, i. 715.

Aphanomycespbycophilus, parasitic on

ii.

ii.

197.

ii.

Aralia Japooica, flower, pentaudria, ii, 289.
Aralia nudicaulis, flowers, sexual conditions,
ii.

142.

Flos-aquaj, habitat,

flies,

— protection of pollen,

spica-renti. ditiiunsions of grain,

Aphanizomcnon

ii.

Anthobium, pollen devourer.

ii.

ii.

and

Aralia. colour

Araliacea), drinkable sap,

Apetala, of Endlicher, iL 604.
Apetahu, of de Jussieu, ii. 602.

ii,

ii.

67.

oif

ii.

Arabis Tnrrita, protection of pollen,
Arachnoidea, gall formation, ii. 527.

451.

ii.

ii.

protection of Serratula.

— symbiosis with plants,

ii.

leaf-stalk tendrils,

692.

Antirrhiiumi nmjus, attraction of foreign
pollen tubes by oviües, iL 414.

—
—

47.

ii.

— of Achlya lignicola, 671.
— of Bryum c;t-spitosuni. 700.
— of Cbara fragilis, 63. 660.
— of Colfodiiute. 653.
— of Dudresnaya, 53— of Kquisetaceaj. GS.
— of Erj'sipheii;. 59.
— of Ferns,
275, 472. 708.
— of Floride», 61.
— of Fucns vesiculosus. 664.
— of HepaticcQ. 696.
— Hydroplerides, 710.
— of MarsUia,
— of Mosses, 15, 65, 701.
— of GCdogouiuu), 651.
— of Peronosporea?, 56. 669.
— of Salvinia, 69.
— of Saprolegniaceie, 484, 670.
— of Selaginella, 69, 715.
— of Vaucheria, 643.

929

iL 43.

ii.

297.

Ariopsis peltata, iL 742.
sheltering of pollen, iL 108, 110.
vertical range, ii. 745.
Arisarum vulgare and Phyllosiphon Arisari,
U.G43.
Arisema, monoecious, fL 297.

Ariseraa ringens, Japan, sheltering of pollen,
U. 108.

Arlstida, fruit, 1. 620.
Ariatolochia, allied to Nepenthes, L 134.
capsule, ii. 431.

—

109

INDEX.

930
and odour,

Äristolochia, colour

— imprisonment of inaecte,
— insect platforms, 225.
— nature of scents, 199.
— I)erianth, 165.
— stem, 364.

ii.

Artemisia Absynthium, &o,, hairs, i. 322.
Arteminia campestris, and gall of Cecido-

197.

165.

ii.

myia

ii.

sects,

Clematitis, allurement of in-

ii.

206, 222,

flower, gynandrift,

292.

ii.

food of Thais Hyiieriuiiestra,,
insect platform, ii. 226.
odour, i. 431.
pollination,

var. Sturtevantii,

flowers,

i.

ii.

and colour

of

i.

Armeria, pollen-grain,

Armeria

ii.

ii.

within

358.

habitat,

358.

i.

Anmdo, arrangement

i.

193.

and autogamy, ii. 363.
flower-opening constant, i. 559.
peripheral flowers, ii. 187.
Amoseria pusilla, persistentcotyledons,
Aroideie, ii. 742.

reserve-buds,

Asarabacca.
622.

for rain-water exclu-

Asaraceae,

leaf,

i.

32.

ii.

i.

ii.

ii.

ii.

i.

i.

i.

i.

ii.

ii.

i.

ii.

i.

ii.

imperfect flowers, ii. 294.
Aspen. See Populus tremula.

i.

43.

223.

— extrusion of water from leaves,

i.

271.

— geitonogamy
325.
— geographical distribution, 745.
— imprisonment of insects, Ulc, 164.
— inflorescence, 501.
— insects and pollen, 222, 244.
— leaf perforation, 413.
— leaves structure in relation to transpiration,
288.
— monoecious, protogynous, 313.
— nature of scents, 199.
— on ground of woods, 109.
— on trees, 106,
— origin of roots, 771.
— pericarp mucilage, 615.
— pollen-grain, 100.
— sheltering of pollen, 108.
— temperature within spathe. 501.
in,

ii.

ii.

ii.

i.

ii.

i.

of,

18, 21.
Aspergillus fumigatus, habitat,

i.

ii.

ii.

i.

i.

i.

i.

ii.

Ji.

i.

Arolla pine. See Piinis Cemhra.
Aronia rotundifoha. Gymnosporangium
ii.

gall,

521.

Aronicum glaciale, dichogamy, ii. 312.
Arrangements for reception of insects,

—

226. 227.
for retention of pollen,

Arrhenatherum,
ii.

ii.

279.

flowers, sexual conditions,

mechanical tissue arrangement, i. 730.
stamens, ii. 86.
winter protection, i. 550.
Asperula taurina, behaviour of styles, i.
740.

i.

317, 319.

Artemisia Absynthiuni,

ii.

87-

Aspidium, hybrids

fitc, ii.

ii.

i.

ii,

101.

Ascoideje, ii- 674.
Ascoraycetes, ii. 606.
asci aud spore formation,
ii.

ii.

ii.

259.

18.

676.

ii.

ii.

19, 676, 693.

679Ascus-fruit, basis of classification in Ascomycetes, ii. 676.
ii.

i.

760.

429.

in,

ii.

ii.

706.

582.

— hybrids in.

— prothallus.

ii.

582.

ii.

11.

Asplenium Germanicum, hybrid of A. Rutamuraria X A. septentrionale, ii. 586.
— Rnta-muraria, sporophyte and prothallium, ii. 472.
Asses, wild, and Melocactus, i, 447.
Assimilation and re&piration, i. 492-495.
theory of, i. 456.
Aster, and ancient crossing, ii. 555.

—

664.

AscosporeiE, ii. 606.
Ascospores. of Ascomycetes,
Ascus, of Podospliaira, ii. 60.

i.

730.

Aspidium falcatum, apogamy, ii. 458.
Aspidium Filix-mas, winter buds, emergence
from soil, i. 639.
Aspidium Thelypteris, necessary soil. ii. 612.
Asplenies, sorus and indusium, ii. 706.
Asplenium, buds on fronds, ii. 39, 41.

ii.

— of Xylaria,

296.

Aspicilia flavida, habitat, i. 117.
Aspidieai, sorus and indusium, &c.,

ii,

ii.

ii.

Asclepias, scent, ii. 202.
Asclepias Cornuti, clips on insect foot,
floral mechanism, ii. 258.
radical buds, ii. 28.

roots,

twisted leaves,

i.

ii.

iL

212.

Asphodelus ramosus. at Piestum, ii. 730.
Aspicilia calcarea, heat resistance, i. 554.

i.

—
— distinctive characters,
— various, 679. 681.

induced

123.

AsphodeluB albus,

ii.

viscin of pollen -grains,

ii.

A'^perula longiflora, &c., scent, ii. 200.
Asperula odorata. ii. 537.
effect of clearing wood, i. 391.
leaf and illumination, i. 286.

127-

— alluring, &c., contrivances, 128.
— as pitfalls, &c,, 123.
77.
Asclepiadaceie,
470
— cleistogamy in, 393.
— corpusculum, 257.
— insect -visitors, 258.
— pollinia,
97, 257. 259.
— protective sticky latex, 234.
— soft bast. 477.
—

678.

artificially

arvensis,

Asphodeloideao. characteristics, ii.
Asphodelus, protogynous, ii. 311.

ii.

ii.

;

ii.

Asperula tinctoria, cuckoo-galls, ii. 545.
Asphodel. Scottish. See Toßdtlia bondlis.

—
— of Morchella, 683.
— of Moulds, 677.
— of Tuber, 678, 681.

Ascophyllum,

297.

Arrow-head. See Satjittaria.
Arrowroot, source of. ii. 736.
Artedia squamata, seed-dispersal, ii. 853.
Artemisia, as host of Orobanche, i. 185.

— hairiness,

ii.

—

i,

508.

i.

Asperula capitata, evening smell, ii. 209.
Asperula galioides. cuckoo-galls, ii. 545.
Asperula glomerata, opening of flower,

—

i.

fruit-forma-

ii.

geitonogamy. ii. 325.
sexual conditions, ii.

Asci. ii. 19.
of Claviceps, ii. 680.
of Cordyceps, ii. 679.
of Erj'siphe, ii. 60.

Ascidia,

and

60.

—
— sporangia, &c.,

ii.

root-hairs,

ii.

Aspergillus, fermentative action,
parasitism, ii. 678.

ii.

i.

and

weaving habit,

Asparagus horridus, Jbc, spines, i. 434.
Asparagus oflicinaUs, distribution of sexes.

drooping,

755.

ii.

Asarum, aestivation, ii. 210.
— leaf, emerging from soil,

i.

i.

652.

i.

674.

Asperula

640.
— adherent roots, 108,
— pollen-deposition, 279.
— adventitious roots, 751.
— pollen-grain, 100.
— aerial roots, 365, 753; 745.
— variety of scent, 488.
— arrangement of roots, 766.
— certain, resemblance to Leucobryum and Asarum Caoadense, creeping stem, 662.
Asarum Europaeum, creeping stem, 662.
Sphagnum in water-absorption, 220.
stages in blossoming,
279.
— coloured bracts
183.
— description, 742.
venation,
633.
— development of climbing roots, 705.
winter protection, L 5^.
— epiphylloua buds,
Ascherson, Flora der Provinz Brandenburg,
— epiphytic, aerial roots, porous covering
605.
in,

acutifoliua, &c.,

330.

i.

732.

Aspergillus niger, conidial byphae, ii. 677.
Asperula, stipules, i. 637.
Asperula aparine, weaving habit, i. 674.

93.

714.

i.

See Scorodosma Asajatida.
See Asarum Europa:um.

Asafoetida.

i.

sto-

294.

i.

sion between haulm and
Anindo Donax, dimensions,

florets

in,

Asparagus

tion,

mata from moisture,

Arnica montana and Campanula, colour con-

495.

ii.

654.
280.

i.

Arundiuaria glaucesceos, protection of

i.

i.

Aaparaginea;, switch-plants

Aspergillege, fertilization

105.

ii.
i.

leaf of,

— habitat, 112.
— pollination, 740.

See Sorbus Auruparia.
464.

Ü. 299.

noides,
ii.

decum-

i.

Asparagus,

i.

temperature within spathe, i. 501; ii. 164.
Arum maculatum and Psychoda phallse-

cornuta, fruit protection, ii. 442.
Arnica, flowers, sexual conditions, ii. 296.

ii.

— mountain.

501.

ii.

fcetida,

— piiylloclades,

Italicum, fly visitors, ii. 165.
geographical distribution, habitat,

854.

ii.

conocephaloides and Ceratopogon,

inflorescence, ii. 164.
temperature
cordifolium,
spathe, i. 501.

16.

i.

of, ü. 66.

Nymiiluwi alba.
Phragmites communis,

aloidcs,

—
458.
— and respiration,

164.

ii.

484.

ii.

371.

Biscutella laevigata, Dorycnium
bens, i. 69.
of Taxua baccata. i. 70.
Ash. See Frcucinus excetmor.

Aeparagin, i.
an amide,

Arum

Amebia

trast,

ii.

165.

100.

ii.

autogamy,

vulgaris,

fruit,

297.

ii.

Arum

autogamy,

seed-dispersal,

Armeria

Arum

281.

alpina.

613.

ii.

Artocarpua integrifoUa, collective

— pollination,

i.

—

Arum, moDcecious,

202.

Aristotle, biology of plants,

— stigma,

fruiting

436.

Äristolochia ringens, flowers, ii. 166.
insect platform, ii. 225.
Äristolochia Sipho, leaf-blailes, i. 649.
sinistrorse twining, i. 685.
Äristolochia ceu), ii. 599, 755.
American, size of flowers, ii. 185.
protogynous, ii. 312,

—
—
— South American,

Chara

470.

and

679.

ii.

677.

in Saprolegniacesu,

438.

ii.

ii.

Asexual generation of ferns, commencement
of, ii. 472.
Asexual reproduction, in Miicorini and
Saprolegniacea), ii. 480. 481.

— of chlorophyll,
— of Stratiotes

436.

flowering

inciaa,

from chalk,

200.

size

185.

ii.

ii.

of Moulds,

Ash. essential constituents

ii.

Artocarpua
branch,

venation, i. 633.
Äristolochia Gigas, scent,

ii.

habitat and hairiness, i. 316.
Arthrospore, of Bacteria, ii. 623.
Artichoke. See Cynara scolymus.
Artocarpaceaj, ii. 758.

— collective fruits in,
~ laticiferous tubes,
— pollen -grains, 97.

488

ii.

244.

ii.

547.

ii.

322.

i.

Äristolochia

Ärtenii.siai,

Artemisia Mutelliua, &c., geitonogamy,

ii.

ii.

Ascus-fniit of Kurotium,

— autogamy,

ii.

359.

— Blue. See Astf^r A melhis.
— colour-contrast in capitulum, 191.
— flowers, sexual conditions, 296.
ii.

ii.

— geitonogamy,

ii.

321.

INDEX.
&c„

Aster, pollination.

i.

740;

ii.

Anlax galls on Labiataj, ii. 537. 543.
Auinx Uieracii bud-galls on Hieraciuui,

284, 286.

Aater alpinus, dichogamy, ü. 313.
floretd and autogamy, ii. 360.
Aater AmoUus, flower-opening constant,

i.

—

—
— hairs,
— spines,

i.

ii.

Austria,

194.

— geitonogamy,

i.

P).

VT.

ii.

ii.

323.

— artificially produced, 406.
— by agency of corolla, 365, 369. 372, 375.
— by bending of pistil, 350.
— by bending of stamens, 337.
— by bending of stylar branches, 360, 363.
— by calyx elongation, 366.
— by coiling of stamens and style, 343,
ii.

ii.

ii.

347.

artificially

induced droop-

123.

See Ficiu religiosa.
Asyngamy, examples, Ü. 885.
Atliainanta. geitonogamy. ii. 324.
Asvhatta.

Athamanta eretensis,

flowers, sorts of,

ii.

296.

Athens, time of flowering at, i. 518.
Atheninis ternatiis, epiphyllous buds, ii. 43.
Athyrium Filix-fuemina, sorus and indusium,
Ii.

706.

Atlas Cedar.

See Cedrus atlantica.
Atmospheric conditions, adaptation of plants
ii.

502.

and opening and

closing of flowers, ü.

116.

— moisture

222.

i.

as source of nitrogenous compounds, i. 241.
water, gases in, i. 368.
Atoms, aggregation of, i. 57.
combination, i. 452, 492.
re-arrangement through sunlight, i. 378.
Atractylis cancellata, cotyledons in germina-

—

—
—

i.

ii.

pistil,

Atragene, protogynous.
i.

ii.

oolour of sepals,
flower, ii. 174.
nectaries,

liane,

ii.

and

shape

i.

671.

396.

ii.

1.

ii.

causes of prevalence in Alpine
and Arctic regions, ii. 401.

— statistics, &c.. 399.
— wide geographical range,
ii.

— reserre-budfl,

ii.

spikelets,

of plants,

flora,

i.

ii.

221.

439.

.

ii.

139.

i.

ii.

i.

i.

i.

— saprophytic, effect on

427.

211.
207, 209.

Aubrietia deltoidea, hair«, i. 322Aucuba Japonica, propagation by leaf-cut41.

Aulacomnion androgynum. tballidia, ii. 23Aulacomnion turgidum, parthenogenesis, ii.

L 264.
ii.

623.

521.

ii.

aceti,

ii.

624.

.'«06.

Bacterium termo, L 263.
Balanophora. replaces Langsdorffla and
Scybalia in eastern hemisphere, i. 189.
seeds, development, inception of inflorescence, ic, i. 190.
Balanophora dioica. widely distributed in
the Himalaya, i. 190.
Balanophora elongata. prevalence in Java,
collected for its wax, i. 190.
Balanophora fungosa, discovery and distri-

—

bution,

i.

190.

Balanophora HUdebrandtii, i. 189.
Balanophora involucrata, hosts, i. 190.
Balanopboracew, i. 762.
African species, fewness of, L 196.

—
— authocyanin, 483.
— colour and odour,

ii.

197.

—
— pollen -tetrads, lOJ.
— pollination, 130.
— viflcin of rKiUen-grains, ü.

101,

Azalea Indica, scentless, ii. 209.
Azalea pontica, scent, iL 201.
Azalea procumbens. i. 304, 306, 490,
autogamy, ii. 337.
ii.

ii.

ii.

it.

282.

i.

Ballistic fruits, iL 840.

Bailota, seed protection,

ii.

446.

Ballota nigra, autogamy,

ii.

364.

Balsam and

662.

279.

rolled leaf, vertical section,
BtigujA,

i.

Balsam. See Irnpatinis.
Balsam, Yellow. See Imi)atirns noli-tangere.

ii.

flower,

i.

i.

i.

ii.

i.

substratum,

—

534.

Awn of Feather Grass, functions, i. 617.
of Graminea;. ii. 746.
Axillary buds, distribution, &c., ii. 29.
Axis, leaf-bearing, sorts of, i. G50.
of inflorescence, L 737.
Azalea, hair-like cuticular filameuta. i. 310.
ovary, ii. 76.

ii.

624.

ii.

— fermentative action, 505.
— general characteristics, 161.
— means of distinguishing, 163.
— movements and cilia, iL 023.
— nature of, L 505.
— putrefactive, beneficent action, &c.,

Balanophorales, iL 762.
Balanophorin, wax-like subfitance of Langsdorffla stem, L 188.

i.

flower-opening conatant, i. 559.
leaf-mosaic I. 421.
poisonous properties, i. 431.
protection of poUen, ii. 128.
rapid fertilization, ii. 285.
Atropine, L 462.
Attachment disc, of Loranthua Europeeus,

167.

i.

liiS.

i.

i.

—

leaf-folding, L 340
saliva, flnwer-ojiening constant, i. 559.
host of Ufltilago scgetum, ii. 675.
Averrhoa Caranibola, leaf, diurnal positions,

ii.

Atropa BelUulonna. berry,

on blood,

— features used for cla.ssification, 186.
— formerly described as fungi, speculations
about,
190.
— genera, L 186.
— geographical distribution, L 186.
— habitat, 186.
— nature of scents, 199.
— ovule, 81.
— parasitic, 189. 191. 195.
— scaly stems, L 652.
— seed, embryo, genninntion, &c., 188.

and

ii.

623.

623.

ii.

i.

Avena

il.

624.

ii.

— embryo, 596; iL 450.
— European genus, L 198.

Avena flavesceus, arched leaf, L 429.
Avena planiculmis, geographical distribution

468.

of milk,

i.

iL 408.

u. 409.

33.

— honey protection, 239.
— pollen deposition, 278.
— protection of imllen, 118.
— sticky stigmas, 282.

ii.

Arctic

stigma and germinating pollen-grains,
ii.

33.

i.

339.

pollination, iL 139.

Atriplex hastata, &c., scroll-gall, ii. 530.
Atropa, cro8a-fertUi2ation, iL 305.

of Mistletoe,

ii.

leaves, causes of variegation, L 486.
tints,

cilia,

life,

activity, L

— probable

Autonomous movements

ii.

163.

and souring

— as cause of disease,
— conditions of
506.
— description, iL 622.
— dispersion, 263.
— evidences of antiquity,

Bacterium
331,

Avena compresaa. leaf-folding, i. 340.
Avena elatlor, course of pollen-tubes,

691.

nectary concealment, ii. 181.
protogynous, ii. 310.
stem section, i. 733.
Atraphaxis, geographical distribution,
ii.

ii.

ii.

176.

ii.

L

Bacteria-rods, of Beggiatoa, L 105.

ii.

— fruit-tlispersal, 843.
— pollination, 142.

183.

of,

Bacillus lacticus
Bacillus subtilis,

— symbiosis with root-fibres,

405.

— in sprinkling flowers, 333.
— in Willow-herb. 354.
— nature and occurrence, 291,
— prevalence of, 399.

Autumn

523.

in water basins, of Dipsaeus, L 242.

results of pollina-

ii.

leaf-stalk tendrils.

464.

ii.

347.

ii.

in Europe and N. America, i. 487.
on Lake Erie, i. PI. V.
Auxospore, of Diatoms, ii 623.
Avena and PuccJnia graniini iL 686.

311.

694.

Atragene alpina, alpine
autogamy, ii. 349.

tings,

ii.

Bacillus Anthracis, cause of anthrax,

340.

— in heterostyled flowers,

Autumnal

613.

— ringed tendrils,

Atriplex,

—
—
—
—
—
—
363.
— by shortening of
of stamens,
— height of stamens
tion,

2(!3.

Bacillus Amylobacter, fermentation, ii. 623.
supposed fossil remains, ii. 625.
Bacillus amylovorus, canker on fruit-trees,

ii.

in habitat of epiphytic Orchids,

tion,

—

ii. 380, 383, 385,
386. 388.
by contraction of style branches, ii. 359.
by elongation of pistil, iL 349.
by inclination of curved stamens, ii. 342.
by inflection of flower-stalk, &c., ii. 380.
by lengthening of stamens, iL 334.
by movements of flower-stalk, iL 378.
by pollen abstraction from corolla hairs,

ii.

to.

Bacillus, L

Bacteria, action

—by combined movements,

120.

ii.

396.

ii.

li.

Astnuitia alpiua, &c., protection of pollen,

absorbing

—

C.

i.

size of flower,

ii.

ii.

ing,

432.

See Qiicrois Austriaca.

Autogamy and

ii.

Astrantia major,

ilorsx of,

Austrian Oak.

i.

ii.

183.

— flowers, sorts of, 296.
— protogynous, 311.
ii.

336.

Bacharis, water-collecting and
organs, i. 232.
Bacillariales, description, ii. 625.
group of Thallophyta. ii. 620.

ii.

Astragalus vlrgatus,

673.

ii.

317.

i.

335.

AiLstraliun bush, chief components,

Astrantia, coloured bracts,

669.

B.

687.

i.

Astragalus exscapus, 1. PI. VI.
Astragalus Onobrychis. i. PI. VI.
Astragalus Tragacantha, spines, i. 447, 449.
Astragalus vesicarius, flower - colour and
habitat,

ii.

Australia, hairiness of plants,

447.

i.

76.

711.

i.

Azyguapores.in Mucorini,

— phyllodous acacias,
— shadowless forests. L

65S.

321.

i.

312.

i.

ii.622.

— description, 710.
— swimming habit,
ii.

ii.

201.

— characteristics,

Asteroiden, autogamy iu, ü. 359.
geitonogamy. ii 321.
Astragalus, alternating axes,
explosive flowers, Ü. 267.

ii.

— andNostoc,

AuriculariH sambiicina, habitat, iL 687.
Auriculariaceto. baaidia, ii. 680.

845.

ii.

iL 391.

Azolla, adaptation to chango of habitat,

Auricles of JungiTnianiiiiiceR), ü. 699.
Auricula, artitieial breeding, ii. 555.
longiflora, dichogainousblossomiiig,

—
— scent,

500.

Asierales, ii. 765.
Asteriscus pygmmus, seed<UspersaI,

Azalea procumbens, weather and autogamy,
ii.

543.

559.

Aster argoplijUiis. hairs, i. 321.
Äster Tripolium and flooding, ii.

931

i.

303.

transpiration, L 461.

— excretion of capitate hairs, composition,
restrictive of transpiration,
312.
— name given to varnish-like substanoe
i.

excrelrd by certain leaves, i. 237.
Balsaminea, extra-floral nectaries, ii. 232.
Baltic flora, colour percentages, U. 182.

INDEX.
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Bamboo.

See Bamhnsa.

— type of culm,

i.

Bamboo-fiireat,

fi.

Basolla alba, pollen-grains, il. 99.
Basidia. of /Kfidia. ii. 22.
of AgaricuB. ii. 684.
of Amanita, ii. 21.
of Hymenomycetes, ii. CS-^.
Basidial layer of Amanita phalloides, ü. 685.
Basidiolichenes, geographical distribution
and characters, ii. 695,
Basidiomycetes. i. 159; ii. 21. 605.

714.

890.
Bambiisa, liabit of growtb,
in Java, i. 713.

it.

—
—
—

746.

—
— leaf, vertical sections, 296.
— peg-shaped projections of cuticle, 310.
— protection of stomata from moisture, 294.
— reserve-buds, 32.
— venation, 633.
— basidia, 20.
Barabnsa nigra, mechanical tissue arrange- — certain, on Populus,
i.

i.

i.

ii.

i.

— characteristics,
—

604.

i.

— leaves of. structure in relation
ration,
288.
— sheltering of pollen, 108.
— venation, 634.

to transpi-

— pollen-grains,

105.

Basidium, nature

Banisteria Sinemariensis, seed-dispereal,
853.
Banksia, follicles, ii. 430.

— vertical leaf-blatles.
Banksia

Banksia
Banksia

fruiting

and stigma,

ericoides, style

and stigma,

in

Scoparium,

Bastard Palm.

ii.

429.

Bast-islands,

See Ficus Indica.
See Adansonia.

i.

i.

240.

i.

Berberis vulgaris and jEcidium Magelhae-

i,

nicum,
berry,

i.

469.

spines,

477.

Bast parenchyma,

Baobab.

Bast-tube, i. 469.
Bast-vessel, i. 469.
Batrachium. section of Ranunculus,

ii.

190.

Barbaraea vulgaris, and galls of Cecidomyia
Sisymbrii,

Barbed

Opuntia buds,

bristles,

— fruits,

ii.

86.

i.

278.
Barbula aloides, absorptive
i.

cells,

mechanism

leaf.

i.

of

ii.

702.

mechanism

of

propagation from leaves,

ii.

458.

Barbula muralis, collection of dust, i. 266.
Barbula recurvifolia, parthenogenesis, ii. 464.
Barbula rigida, absorptive mechanism of leaf,
i.

218.

Bardfleld Oxlip. See Primula elatior.
Bark, application of term, i. 719.
as nutrient substratum, i. 106.
kind of, affected by Aroids and Orchids,

—
—
108.
— protection by,
— sorts
719.
i.

of,

1.

476.

i.

of,

i.

Beta, germination constant,

movements

of cotyledons,

— grooved leaf-stalk,

532.

i.

i.

ii.

&c.,

i.

i.

ii.

Bartsia alpina, absorptive cells and foodabsorption, i. 114.
antbocyanin, i. 522.
arctic perennial member of Rhinanthaceae, suckers half -parasitic, halfBaprophytic, &c., i. 180.

——

;

331.

—
— buds on leaves, 41.
— hybrids, autogamous propagation,
— root-forming leaves, 772.

ii.

ii.

ii.

ii.

Betula alba,

i.

i.

721.

and B. nana, hybrid
bark,

i.

ii.

i.

nigra,

i,

— flowers after pollination, 286.
— henuaphrodite and pistillate flowers,
ii.

ii.

296.

Bellidiastmm MicbeUi, dichogamy, ii. 312.
Bellis. opening of flowers and growth, ii 220.
120, 127.

523;

ii.

Beloperone involucrata, scarlet flower,

220.

ii.

196.

ii.

514.

586.
ii.

529.

488.

papyracea,

488.

i.

and Exoascus

verrucosa,

turgidus,

527.

ii.

between

young

and

old

514.

leaves,

ii.

515.

in,

ii.

412.

579,

88.

i.

ii.

carpatica, mite-galls,

seed-dispersal, ii. 853.
Betulaceae, chalazogamic fertilization
ii.

Begonia Bregei, leaf-mosaic, i. 420Begonia fuchsioides, scarlet tiower, ii. 196,
Begoniace«, on trees, i. 106.
saprophytic, on steep rocks, i. 108.
Belladonna Lily. &Ge Amaryllis BeUudonna.
Bell-flower. See Campanula.
Bellidiastmm, autogamy, ii, 359.

ii.

529.

alpestris, hybrid,

plants,

560.

Bellis perennis, antbocyanin,

586.

young B. verrucosa,

similarity to

ii.

ii.

759.

ii.

mite-galls,

Betula
Betula
Betula
Betula
Betula

of,

720.

catkins,

normal and sucker

i.

— protection of pollen,

272.

food -absorption,

ii.

ii.

105.

—

ii.

i.

ii.

ii.

difference

ii.

ii.

ii,

40.

i.

— roots from leaf-cutting,
— ternary hybridization,

j.

geitonogamy,

of,

ii,

i.

— — pollen -sprinkling,
— — threefold mode of

See Beta.

movement

— avoided by Mistletoe, 205.
— chalazogamic fertilization, 412.
— flowering, 150.
— foliage-leaves, 92.
— from chalk, 613.
— pollen storing and dispersion, 148.
— pollination, 133.
— protection of pollen, 119.
— protogynous, 313.
— storage of pollen, 94.
— thin places of pollen-grain, 102.
i.

—

Beggiatoa,

558.

i,

95.

i,

—
—

Beet^root.

i.

Betel Pepper. See Piper Betle.
Betula, amount of pollen, il. 151.

ii.

starch, i. 459.
Bearberry, evergreen.
See Arctostapkylos
Uva-Ursi.
Bedeguar, and Rhodites Rosa;, ii. 552.
gall of Rose-gall Wasp, ii, 537.
Bed-straw. See Galium.
Bee, colour preference, ii. 195.
parthenogenesis, ii. 464.
pollen -collector, ii. 167.
Beech. See Fagus.
Beech, American. See Fagus ferrvjinca.
Beech-gall Gnat. See Hormomyia /agi.
Bees'-was, scent, ii. 202.
Beetles and indoloid scents, ü. 207.
sheltering in CompositEB, ii. 153.

Beggiatoa versatilis, habitat, &c., i.
Begonia, antbocyanin, i. 520,
arrangement of stomata, i. 289.

i.

138.

1.

205,
ii.

623.

180.

— absorbent cells, 766.
— capturing apparatus, 137.
— distribution, appearance, habitat,
139.
— hibernation, 140.
— nectary, 174,
— parasitic, 176.
— pollination, 129.
— sticky stigmas, 282.
— venation, 631.

i.

—

Baubinia armata, pollen-graio, ii. 100.
Baubinia furcata, pollen-graio, ii. 100.
Bay liaurel. See Laurits nohUis.
Bean. French. See Phaseolus vulgaris.

497.

511.

161.

Beggiatoa alba, reduction of sulphates, ii. 624.
Beggiatoa roseo-persicina, "peach-mud", ii.

i.

Barley. See Hordeum vulgare.
Barley-corns, germinating, heat
Barriers to seed-dispersal, i. 879.
Bartsch, naturalist, &c., i. 139.
Bartsia,

i.

5)0.

—

218.

fragilis,

epiphj-tic,

ii.

Berry, nature of, ii. 427.
of Mistletoe, germination experiment, L

505.

ii.

—

218.

assimilating plates,

plates of cells, ii. 697.
Barbula arabigua, absorptive

Barbula

tion,

216.

734.

i.

519.

Berries shrivelling through loss of water,

Baubinia anguina, ribbon-shaped stem,

408

i.

i.

469.

Eaubin, Historia plantarum.

446.

Eaiiliinia,

Barbs, i. 439.
Barbula, absorptive felt,
folding of leaf, i, 346.

leaf.

i.

87U.

—
— phyllotaxis,
— transpiring

Batrachospermum.

— structure,

545.

ii.

i.

449.

i.

thermal constants, i. 559.
Bergamot Orange, reputed hybrid, ii, 569.
Bergenia cra.ssifolia, elevation and colora-

463.

i.

527.

ii,

427.

ii.

dates of flowering,

426.

Banyan-tree.

Baptisia australis, colour-contrast of flower.

264.

ii.

i.

See MHittis.

i.

119.

ii.

ii.

331.

i.

Bast-cells, functions,

serrata, fruiting branch,

204.

ii.

i.

— soft, constituents,

752.

ii.

751.

ii.

752.

ii.

688.

See Ocymum.

in switch -plants,

littoralis, single flower,

—
— nectaries,

ii,

ii.

675.

ii.

Basins, water-collecting, position,
Bast, i. 808,
hard, function, i. 469.

751.

ii.

style

Banksia

Basil.

93.

Ii.

312.

ii.

— phyllotaxis, 400.
— protection of pollen,
— radical shoots, 27.
— scent, 200.
— spines, 448.
— transference of pollen,
— venation, 630.
— weaving stem, 672.

—
and

ericifolia, inflorescence

spike,

ii.

336.

i.

ii.

of, it. 20.

— of Heraibasidii,

99.

ii.

484.

i.

— protogynous,

i.

ii. 685Basidiospore, of Hymenomycetes,
Basidiospore», ii. 606.

i.

i.

of teleutospore in most,

— various,

ii.

buds,

— dehiscence of pollen-sacs,

—

505. 508.

i.

Ü. 604.

Benzoloid scent, IL 199,
Berbcridacese, anthocyanin. In adventitiouB

—

256.

680.

i.

Bangia, where thrives best,
Baoisteria, fruit, ii. 428.

fermentation,

— suppression

i.

684.

ii.

Rentham and Hooker, Genera Plantarum,

Berberis and Puccinia grarainis, ii. 686.
dehiscence of pollen-sacs. Ii. 93.
extirpation by law, ii. 687.
irritable stamens, ii. 263.

ii.

ment, i. 731.
Banana, germination,

See Agrostis.
Northern. See Flymu» inoUU.

Bent-grass.

Beverages, alcoholic, i. 507.
Bbotan Pine. See Pinus excelsa.
Bidens bipinnata, hooked fruit, ii. 871.
Bidens cernua, and flooding by rivers, ii. 500.
Biennial plant, nature of, i. 658.
plants, light and growth, experiments, Ii.

—

508.

of Mediterranean, peculiarity,
Bignonia, clinging roots, i. 754.

— seed-dispersal,

ii.

i.

319.

852.

Bignonia argyro-violace», ijeculiarity of
cUmbing, i. 706.
Rio Negro, i. 709.
Bignonia capreolata. tendrils, i. 699.
Bignonia unguis, i. 706.
Bignonia venusta, hooked tendrils, i. 698
Bignoniaceae,

ii.

771.

— climbing roots,

i.

702.

INDKX.
Bignoniacem, peculiarity of climbing,

— scarlet flowers

iu,

ii.

i.

706.

Bolbophyllum

Beccarii, iiaturo of scent,

Bolbophyllum minutissimum, main features
of,

299.

i.

See Convolvulus.
Bindweeds, S. Europe, silkiuesa.

i.

320.

BiolngicaliuiportanceofCbIorophyceie,ii.627.
Biorbiza aptera, gall on oak-root, Ii. 541.
Birch. See Bttula.
Bircbcs and Fira, struggle for existence, ii.

aud

tuber, surface view

to

voiumo of solid

and gaseous nutritiTe space, i. 259.
Bird-lime, from Viscum album, i. 329.
Birds, dispersal of planta, i. 205, 463 ; if. 863.
" Bird's eyes", cause of, ii. 35.
Bird'8-foot Trefoil.

See Lotus.

See Ntottia Nidus-avU.
See Aristoloehia Clematitis.
Biscutella Icevigata, ash of. i. 69.
Bistort. See Polygonum Bistorta.
Bitter Orange. See Citrus Aurantium.
Bitter-street. See Solanum Duicamara
Bitter Vetch. See Orobus.
BinVs-iiest Orchis.

Birthwort.

Bixa Orellaua, flower-bud,
flowers

aud

fruit,

ii.

ii.

442,

776.
444.
i.

205.

Bombus
ii.

Blackwellia, pollen- grains, ii. 99.
Bladder-campion. See Silent inflata.

" Bladder-plums ", cause of, ii. 524.
Bladder-senna. See Colutea arborescens.
Bladders, of Sea-wracks, Trapa, i. 425.
of Utricularise, size, shape, &c., i.l21.
Bladderworts. See Utricularits.
Blastopbaga Brasiliensis and Ficus, ii. 162.
Blastophaga grossonim aud Ficus Carica, ii.

—

225, 257.

161.

gall-flowers of Ficus Carica,

ii.

ii.

ii.

640.

157.

Bonds

of union, chemical,
Bonifacius. St., i. 539.

— autogamy in,

in,

in,

ii.

162.

"Blood-portent", ii. 623.
Bloodwort. See Sanguinaria Canadefisis.
Bloom, nature of, i. 291, 462.
Blossom, nature of, if. 71.
Blossoming, and altitude, t. 526.
and geographical position, L 565.
comparative table, i. 566.

—
—
— of sea, 389.
— order
739.
— twice in one year, 564.
Blue, colour of spring flowers,
194.
— true colour of sea-water, 339.
I.

of,

i.

i.

if,

i.

Blue Moulds, if. 677.
Blue Mountains, Jamaica, abundance of
Ferns, Mosses, and Liverworts, if. 457.
Bluenesa of water, explanation, i. 389.
Blue pigment, chlorophyll protecting, i. 302.
Bocconfa, stamen-tilameots, ii. 88, 183.
Bocconia Japonica. pollen discharge, ii. 145.
Bock. Hleronymus (1498-1554), i. 4.

and jiropagation of Ferns,
herbal

of.

i.

iL 8.

5.

Boebmeria. cause of white spot« on leaves
L235.

Boebmeria nirea,
Bog-bean.
Bog-moss.

bast-cells,

i.

ii.

ii.

Bristles,

441.

Borago, cotyledon bristles, i. 623.
nectary concealment, ii. 181.
protandrous, ii. 311.
flotvers,

189.

725.

See Jkfenyanthts tri/oliata.
Bee Sphagnum.
Bog-rushes. See Schomus.
Bog-whortleberry.
See Vaccinium uliginoaum.

pollination,

pollen -grain 3, ii. 98.
pollen-sprinkling apparatus, ii. 275.
Borassus. geographical distribution, ii. 740.

Borassus flabelliformis.
i.

nature and function,
i.

i.

738.

277.

45.

607.

ff.

i.

of,

— discussion of terminology,
— German fathers of,
— "the loveliest of sciences",
Botrychium, frond,
709.
— spore-dispersal, 814.

i.

ii.

15-

ii.

4.

i.

4.

i.

i.

ii.

6.

ii.

ii.

ii.

Botrychium lanceolatum,
dimorphic fronds, ii.
ii.

ii.

i.

707.

i.

absorptive cells, i. 231.
Bromelieaj, characteristics, ii. 734.

11.

12.

Botrychium Lunaria, habitat,

i.

Bromine, in marine plants, 1. 68.
Bromus, and cluster-galls, ii. 547.

112.

642.

cilia of,

— life-history,
— reproduction,

ii.

i.

Brongniart, ii. 603.
Brood-bodies, and constancy of form, ii. 594.
hybrids pen>etuated by, in Ro.^es. ii. 555.
importance for propagation, ii. 70.
in ovule, resemble normal embryos, fL

29.

642.
if.

482.

Botrydium granulatum,

habitat,

if.

642.

Botryococcus, life-cycle, ii. 636.
Botrytis, fermentative action, 1. 508.
Botrytis cinerea. 1. 263.
Bottle-gourd. See Lagtnaria.
Bouchea colutcoides, sticky foliage,

Boundary- line, absence

and animals,

i.

Bovenfo, Australia,

of,

469.

nature
fi.

237.

between plante

potential,

If.

467.

ii.

299.

46.

if.

Seo Spartium scoparium.
Broom-rape. Seo Orobanche.
BrousBonetfa jiapyrifera, dfoecious.

720.

ejection of pollen. Sec.

Brachydodromus. venatfon,

1.

normal and sucker

630.

Brachypo4lium, pollination, ii. 142.
Brachjrpodfum sylvaticum. arched

stigma,
leaf,

f.

twig,

Brown, on

429.

venation, i. 634.
Bracken Fern. See Pleris aquHina.
Bract, application of term. 1. 641.

— colour, 183, 187.
— honey-protection by.
— naturo
737

6.

ff.

Broom.

54.
it.

of,

of ÄIoBses. ii. 702.
possible origin from ooplaat.

Bovfsta, ff. 690.
Boyle's law. f. 571.

i.

ff.

if.

feaves,

ii.

238.

137ii.

515.

251.

418.

cell,

t.

14.

Brownca coccfnea,

&c., scarlet flower,

ii.

196.

Bnigmansia, Borneo and Java, flowers, L
202.

— geographical distribution,
— pollen-grain, 98, 102.
— protection of pollen, 118.

I.

ii.

1.

77.

f.

Botany, descriptive, scope

ii.

— coloured bracts in, 184.
— distinctive characters, 734.
— epiphytic,
106.
— furfuraceous appearance, 324.
— geographical distribution, 734.
— habitat, 438,
— organic remains in cisterns of, 242.
— pollen-grains, 102.
— scarlet flowers in, 196.
— tropical epiphytic, thick cuticle, 309.
— water-receptacles, 156.
ii.

symbiosis in lichens, il. 692.
Botanists and general principles of classifica-

sporangia,

522.

142.

Bromeliacese, centripetJil inflorescences, L

712.

pits,

ii.

Broad-bean. See Vicia Fuba.
Brome-grass. See Bromus.
False. See Br achy podium.

VIII.

PI.

i.

237.

441.

i.

i. 621.
275.

ii.

of,

i.

i,

Briza maxima, seed-dispersal, ii. 854.
Briza media, anthocyanin in glumes, i.

cotyledons,

Botrydium,

439.

i.

Borago officinalifl, colour-contrast of

Botrydiacea),

i.

— barbed structure, 440.
— for retention of salt incrustations,
— of Aldrovandia leaf, 152.
— of Dionaja leaf, 150.
— stinging, structure and function,
f,

—
—

i.

i.

760.

f.

616.

ii.

system of classification, ii. 605.
alpina, autogamy, ii. 335.
guides to honey, ii. 248.
Bread-fruit. See Artocarpus incisa.
Breakback, use of terra, ii, 570.
"Breaking", from roots, ii. 27.
Breathing and living, synonymous, i. 493,
Bristle Ferns. See HymenopkyVacae,

ii.

ii.

28ü.

Braya

i.

tion,

693, 694.

521.

ii.

i.

chlamydeae,

ii.

i.

f.

BrauD, Alexander, reclassification of Mono»

ii.

ii.

— protogyny in, 310.
— venation, 630.
— why named, pointed bristles,

749.

f.

ii.

was on leaves, f. 292,
Brassica Rapa rapacea, root,

Bomet and

Spicant, dimorphic fronds. iL 476.
situation of stomata, i. 293.
"Blendlings", result of crossingof "races",

—

stomata,

ii.

ii.

in.

structure,

Blechnum

11581.
Blood, and mould cells, i. 507.
nutrient medium for bacteria,
Blood-corpuscles, red. ii. 624.

root-galls,

367, 378.

ii.

Branching and fuflorescence,
Branch -tendrils, morphology,

431.
Brassica alba, unequal cotyledons, i. 622.
Brassica oleracea, epiphyllous buds, ii. 43.

— cross-fertilization
301, 222.
— dichogamy
311.
— floral change of colour, 191, 194.
— heterostyly
302. 398.
— hybrids few among, 585.
— nectaries, 174, 181.
— pollen and probosces of insects, U. 248.
— pollen-grains, 97, 99.
— pollen-sprinkling
275.
— protection of pollen, 118.

height,

ii.

325.

i.

i.

Brassica, siliQuas,

453, 4&4.

i.

Boodlea, tballus, ii. 646.
BoraglnocesB, if. 771.

Bordered

12.

— protection of sporangia, 13.
— sonis and indusium, 706.

—
—
— long and short. 597, 650.
— nature of, 591.
— of Pinna Pumilio, 722.
if.

i.

433.

ii.

441,

if.

1.

Bonapartea, leaf-teeth and termination,

flower,

Bract-scale, of Abies pectlnata, &c.,

627.

433.

f.

II,

721.
Bradypiis tridactylus, and Triuhophilus, iL

Bramble, See Ituhtm /rutirn.fu.9.
Branch, curvature and light, i. 416.
direction and light, f. 414.
form and position of transpiring,

lucorum, pollination of Kpipogium,

in,

Black Grouse. See Tftrao tttrix.
Black Pine district, Wiener Wald, Mistletoe
on Corsican Pine, i. 205.
Black Poplar. See Populus nigra.

fertilization of Ficus,

>.

ii.

Black Forest, Silver Firs with Mistletoe,

Blechnum, fronds,

300.

I.

leaves,

ii.

Bizzaria» hybrid orange, it 509.

and

section,

tubers,

300.
Boletus edulis. PI. XIV., ii. 688.
appearance, ff. 491.
resiiiratiou experiments, i. 498.
Boletus sanguineus, poisonous, i. 491.
Bombax, hairy seeds, if. 855.

— prickles,

514.

Bract, secretion of honey, ii. 173.
Bractea. See ISract.
Bracteolcs, accessory in fruit-formation,
433.

Bolbophyllum Odoardi,

234.

Biudweeil.

compared

Ii.

199.

196.

Bilberry. See Vaccinium vlif/inosum, Vaccinitim myrtUlus.
Billbergia, protective wat«r-receptaclcs, ii.

Birch-tree, bulk

933

if.

if.

204.

INDEX.

934

ii.

ii.

ii.

i,

florea.

206.

ii.

Buphthalmum,

iL 87. 90.

ii.

40,

Buphthalmum

41.

Bryophyta.

ii.

017, 696.

ii.

— compared with Pteridophyta.
— of Braun, 605.
ii.

Bupleurum falcatum, venation,
Bupleurum verticale, position

045.

Burmanniaceffi,

i.

ii.

ii.

Bryum
Bryum

ii.

propaga-

Butomacese, ii. 739.
Butomus. anthocyanin,

Duvalii, parthenogenesis,
Reyeri, vegetative propagation,
ii.

ii.

520.

i.

rain-water

— modus operandi, 214.
— perpetuation of crossings by,

ii.

ovule, &c.,

i.

Bud-gall, nature

of,

542.

ii.

on Thymus Serpyllum, ii. 531.
Bud-like offshoots, replacing flowers and
460.

ii.

Buds, adventitious, development
of Mistletoe cortical roots,

of.

ii.

26.

— and cold, 552.
— axillary, distribution, &c.. 29.
— cauline, 28.
— considered as brood-bodies,
— dormant, longevity, 36.
— due to wounds, 29.
— epiphyllous, 37.
— extraraxillary, 28.
—
184.
of Orobanche.
— hibernating, in Aldrovandia, 152.
— importance of situation, 596.
i.

ii.

ii.

Byblis,

ii.

739.

gree,

i.

formation

0.

639.

- on Fern fronds,

development,
ii.

39.

— on floral-leaves, 44.
— on foliage-leaves, 41.
— on roots, 766.
— on scale-leaves,
44.
— position of unfolding leaves,

sicfp,

ii.

radical,

ii.

of,

i.

Caccinia. cotyledon bristles,

538.

494.

— resting
563.
— structure, 591.
— subterranean, 651.
137, 139.
of Bartsia.
— winter, of Utricularipe.
637.
Bud-scales, etipular,
— structure and function,
i.

i.

i.

556.

ii.

ii.

410.

301.

Bulbs, dispersed by root-shortening,

— spines,

i.

Cactales,

ii.

in,

ii.

831.

591.

ii.

ii

ii.

ii.

446.
786.

—
— size of flowers, 185.
Cactiform plants, thick cuticle,
— stem, 712.
174.
Cactus, nectary,
— perianth-leaves, 641.

Mammoth

i.

varia. flower,

C^esalpineffi,

ii.

ii.

Tree.

See Sequoia

725.
708.

i.

creeping stem. i. 662; ii. 745.
dehiscence of pollen-sacs, ii. 92.
geitonogamy, ii. 326.
hermaphrodite and staminate flowers,
297.

from chalk,

ii.

309.

— inflorescence, 738.
— unprotected pollen,
i.

CaUitriche, fruit,

and

ii.

613.
ii.

196.

107.

section,

— leaf rosettes, 412.
— leaves and light, 505.
— nut, 429.
— pollen öispersion. 105.
i.

ii.

779.

— scarlet-flowered genera,

i.

255; U.

698.
Calliphora and indoloid scents, ii. 207.
Callistemon, coloured stam en-filaments, iL
183.

i.

i.

Cadia

220.

220.

gigantea,

ii.

310,

ii.

— of Poa alpina, &c., mode of formation,
454.
— of Psilotum, 715.
— replacing flowers and fruits, 445, 461.

ii.

stamen, ji. 91.
CaUiandra, pollen-chambers, ii. 90.
Callidina symbiotica, on FruUania,

77.

ii.

i.

i.

623.

i.

Cacti, gsographical distribution, i. 327, 330.
propagation of hybrids, ii. 556,

i.

of,

485.

Ü. 489.

Cachrys alpina, rolling fruits, ii. 849.
Cachrys spinosa, "thistle-leaves", i. 438.
Cactacefe, calcium oxalate crystals, i. 570.

ii.

Bulb, application of term. i. 650.
propagation of hybrids by, ii. 556.
i.

i.

Calendula officinalis, dichogamy, ii. 312.
Calendula pluvialis, anthocyanin in floreta,

Calla palustris,

— ovary,
— protogyny

623.

Bugwort. See Cimicifuga foetida.
Building materials of plants, i. 456

Bulbil, nature

668

i.

—
— protective scales, 653.
— resting, of desert perennials,
— scale-leaves, 624.

67.

ii.

Califomian

ii.

120.

i.

i.

i.

leaves,

— geitonogamy, 321.
— imperfect flowers, 295.
— opening of flowers and growth,
— protection of pollen, 115.

Caccinia strigosa, hooked fruit, ii. 871.
Cachrys, seed protection, ii. 450.

— course of pollen-tubes,
— cross-fertilization in,
— on trees, 106.

i.

i.

i.

—

27.
i.

of,

Calendula arvensis, kc, resistance to cold,

672.

aquatica, heterophyllous,
Cacalia, autogamy, ii. 363.
pollination, i. 740.

ii.

—

ii.

Cabomba

ii.

i.

— respiration,

autumn

ii,

Cabbage. See Branaica oleracea.
Cabbage-white Butterfly. See Pierts Bras-

200.

i.

in

ii.

i.

— of Rafflesiacese,

236.

Calcium sulphate, as food-salt, i. 67.
source of sulphur, i. 458.
Calendxila. distribution of sexes, ii. 297.

i.

i.

i.

seed desiccation by, i. 554.
Calcium nitrate, Uberation of nitric acid, L
458.

313.

i.

— modes of breaking through soil.
— of Langsdorfiia, 186.

70.

274.

Calcium oxalate, crystals in plants, i. 570
excess thrown off with leaf, i. 358.

138.

156.

i.

i.

leaves,
ii.

173.

ii.

Calcification of hairs, i. 441.
Calcite, crystalline formR. ii. 493.

ü. 623.

148.

i.

110.

ii.

Calcium carbonate, conversion into bicarbonate, i. 257.
crystal forms, ii. 493.
protective incrustation over absorptioncells in Saxifraga Aizoon. i. 234.
Calcium chloride, in salt incrustations of

Byblis gigantea, carnivorous in minor de-

ii.

first,

ii.

— pollination,
— protogynous,

346, 391.

Calceolaria ampleiicaulis.&c., nectary, ii. 178.
Calceolaria Pavonii, flower and autogamy,
ii. 380.
stamen, ii. 91.
Calceolaria, pollen sprinkling in. ii. 274.

—
—
— salts,

aphylla, simplicity of form,

Buxus, honey,

6.

ii.

171.

ii.
ii.

and flower colours,

Calcium, how introduced, i. 67.
in ash of plants, i. 66.
replacement by magnesium, i.

296.

704.

ii.

ii.

ii.

Butter-bur. See Pelasites.
Butterflies and pollination, ii. 156.
Butterfly Orchis. See Habenarla.
Butterwort. See Pinguicula.
Buttress-roots, i. 756.

Busbaumia

ii.

ii.

ii.

Butyric acid. i. 463.
fermentation,

209.

i.

234.

78.

ii.

placentation,

556.

ii.

ii.

flower, enneandria,

289.

hermaphrodite,

inflor-

ii.

— germination, 604.
— integument of ovule, 81.
— no special arrangement for
98.
conduction,
— ovary, 75.
— protective isolation by water,
Butomus umbellatus,

713.

u. 568.

i.

Buckbean. See Menyanthes tri/oliata.
Buckthorn, Sea. See Hippophae.
Buddha, and Sacred Fig-tree, i. 757.
Budding, compared to parasitism of Loranthus on Oak, i. 215.

Calandrinia compressa, autogamy,

— nectary, &c., 228.
— sheltering of pollen,

ii.

464.

Calamus angustifoltus, vesfiels, i. 362.
Calamus extensus, shoot apex and

Calceolaria, hybridization

i.

458.

458.

fruits,

207

ii.

Bush-plants, i. 432.
Butcher's-broom. See Ruscus.

peristome, &c., ii. 15.
reproductive organs, ii, 15Bryum concinnatum, vegetative
tion,

464.

ii.

700.

ii.

scent,

ii.

opening and closing, ii. 212.
stamen, ii. 91.
Calcareous crust of hydrophytes preserved,
L261.
Calcareous Florideae, fossil remains, ii. 614.
Calcareous strata, formation by plants, i. 261.

Burnet Saxifrage. See Piinpindla.
"Burning" of plants, i. 539, 553, 556.
Bur-reed. Bee Sparganium.

480.

caespitosuni,

i,

738.

ii.

Bumet-moths and honey

619.

alpinum, parthenogenesis,

Bryum
Bryum

of leaves,

337.

— colonies, 585.
— differentiation of thallus,
— gemmation, ü. 575.
Bryum,

632, 633.

i.

Calamagrostis Epigeios. seed-dispersal U.
858.
Calamagrostis Halleriana. arched leaf. i. 429.

escence, i. 676.
Calandrinia. allurement by petals,

183.

ii.

516.

—
—
—

99.
bracts,

I.

142.

Calamarise, fossil Equisetales, i. 636;
Calamintha, anther, ii. 90.
distribution of sexes, ii. 298.
hybrids, ii. 585.
seed protection, ii. 446.
Calamus, ii. 741.

grandiflorum, pollen-grains,

Bupleurum, coloured

ii. 70-1.

ii.

BryopsidaceEB, description,
Bryopsis, Ii. 645.

682.

296.

ii.

nmners.

583.

ii.

,

ii.

322,

it.

ii.

— pollination,

ijisititia.

flowers, sorts of,

— gcitonogamy,

Bryaphylium calicinum, epiphyllous buds,

94

— hybrids in,

Bulrush. Lesser. See 2'ypha.
Bundle-sheath, i. 471.
Bunium, germination, i. 622.

88.

Bryonia dioica and Andreoa
stamen,

See Prumis

Bullace.

i.

i.

Calamagrostifl, boring

—

Bryaceaj, general description, Ü. 701.

— Beta, 702.
— sexual organs, 702.
698.
Bryonia,
— filament of Btamen,
— tendrils, 696.

Caladiura,

BulbochEcte, structure, ii. 051.
Bulbochsete parvula, houn? nf, i. 105.
Bulbocodium. flower, ii. TZ^.
protection of pollen, ii, 125.
Bulbus, application of term, i. 624.
Bulgaria inquinans. habit and habitat,
Bulgaria polyuiorpha, habitat, i. 118.

Bruginanaia Tipellil, on Cissus root, i. 202.
BjunfelH (1495-1534). i. 4.
Bninnichia africana, pedicel and fruit, ii. 435
Brmioniacer«, ii. 765.

ii.

ii.

ii.

427.

INDEX.
Caliophora utilis. Amazon, latez, i. 470.
Calluna, pollea tctratK iL 97.
Calluna vulgaris, auil grazing animals, i.
distribution aiul range,
pollination,

— — sheltered pollen,
Callus, biids from,

445.

67.

— formation in leaf-cuttings,

Canker, causes of various sorts,

ü. 42.

Oalotbamnuß, unprotected pollen.

Canna, pollen-gruin,

Ü. 107.

—
—
— scent,

ii.

— bast-cells,

Calyx, accessory in fruit formation,

— (estivation,

ii.

433.

ii.

— and autogamy, 366.
— application of term, 641.
— ictiated, prutet;tiou by, 238.
Cambium, 469, 476.
— in Isoetes, 717.
— of Laminarta, 662.
ii.

and ancient

Camellia,

— double hybrids,
— host of Mycoidea,

ii.

meta-

floral

crossing,

ii.

— pollen-grains,
edible. PI.

193.

— and insect visits, 222.
— autogamy, 361.
— bell, as insect shelter, 163.
— cleistogamy, 393.
— diversity of pollen protection, 128.
— nectary concealment, 131.
— pollen-graina, 100.
— protection of pollen, 128, 118. 113
— seed-dispereal, 447.
— storing of pollen, 359.
ii.

ii.

of Baltic lowlands,
Capillarity,

305.

i.

sap,

bryum and Sphagnum,
Capillitium,

mode

i.

— of GasLeromycetes,
— of Myxomycetes,

362.

protection of pollen, ii. 118.
temperature within flower, i. 501.

ii.

ii.

Capitate

Campanula carpatica, autogamy, ii. 362.
Campanula persicifolia, anthocyanin, i. 520.
flower and autogamy, ii. 360.
pollen-grains,

ii.

—

cell,

ii.

i.

453.

690.

buds on
i.

secretory action in Pelargonium, &c.,
iL 532.
i.

Cardamine

230.

pusilla. elevation

and coloration,

511.

leaf-mosaic

i.

410.

leat-rosette. L 411.

Campanula pyramidalis, autogamy, ii. 362.
Campanula rapuuculoides, autogamy, ii. 362.
capsules in dry and wet weather, ii. 448.
CampanularotundifoUa. protection of pollen,
ii. 12a
Campanula spicata. autogamy, ii. 362.
protection of pollen,

ii.

113.

Campanula Trachelium. autogamy,

ii.

ii.

193.

Campanula

Zoisii, pull

Campanulaceo), iL

of roots, L 768.

— protandrous, U. 312.
— storage of pollen, iL 94.
Campelia Zanonia, root-hairs

of,

i.

224.

ceooe of polton-saca, ii. 93, 753.
Camphor Tree. See Camphora ojficxnali*.
Camr>onotus .^tbiope and Jurinea Mollis, ii.
243.

Campylodificus

spiralis,

ii.

626i. 633, 634.

ii.

— gcitonogamy in, 325.
— protogj'uous, 312.
Caproic acid,

ii.

2U2.
100.

—
—
—
—
—
—
— restricted sense, iL 432.
Capsule-gall,

Caragana. reserve buds,

ii. 539.
Capsules, seed protection

and

dispersal, iL

447.

Caragana microphylla,

—
— pollination, iL 133, 136, 142.
— protogynoua. 313.
— substratum, 498.
— venation, 634,
ii.

i.

Carex acuta, and cattle, i. 440.
Carex acutiformis, dichogamy and hybridization,

fruits, ii. 431.
Capsule, inferior, dehiscence, ii. 79.
nature of, ii. 430,
of Bryaceaj, ii. 702.
of Colchicum, ii. 729.
of Latbnea and Orol>anche, 1. 181.
of Marcbanliac-BEe, dehiscence, ii. G97
of Sphagnum cymbifolium. ii. 700.

Caropylopus. vegetative propagation, iL 816.
CampylopuB fragilis, brood-body, ii. 23.
propagation from leaves, ii. 458.
Campylotropous ovule. L 644
seed, iL 425-

mination, i. 613.
germination, L 611.
Carduus, hybrids, ii. 585.

ii.

Capsella Bursa-pastoris, galls on, ii. 525.
leaves and light, i. 410.
Capsella pauciflora, stem, i. 656.
Cai>sular envelojte of spores in Floridea;, iL

Campylodromoua venation,

ii.

cause, iL

—

763.

ii.

and its
694.

spinose leaves, i. 438.
Carex, ii. 719.
hybrids in, iL 583.

ii.

ii.

ii.

i,

Cardopatium corymbosum, cotyledons in ger-

Caprifoliace^e, cross- fertilization in, iL 301.

Caprifohales,

520.

and flower

548.

459.

—
—

L448.

uliginosa, gall-mites

vegetative propagation

—

Campbora officinalis, or C. otflcinanim, dehl»-

41.

Cardiospermuin, tendrils,

62.

767.

ii.

metauiori'hosis.

312.

Capitula, of Helosis, i. 192.
Capitulum, L 739.
1-flowered, i. 766.
prevalence, i. 745.
Caprification, ii. 160-162.

Capsella, pollen-grain,

363.

foliaceou« stamen, ii. 86, 88.
white and blue-flowercd individuals,

i.

leaves,

epidermal roots, i. 766.
flower, tetradynamia, ii. 292.
hermaphrodite, ii. 296.
root-forming leaves, L 772.
Cardamine trifolia, anthocyanin, i.

eieretiouof.restrictive of transpiration,

Cami>anula

induced drooping, iL 123

artificially

619.

229.

— hairs, advantage of,

121.

ii.

hirsuta, facultative perennial, iL

Cardamine impatiens. seed-dispersal, ii. 835.
Cardamine pratensis and cuckoo-spit, iL 544.

153.
cells,

il

488.

Cardamine amara, anthocyanin, L 522.
habit and temperature, ii. 503.
Cardamine chenopodiifolia. cleistogamy,
393.

812.

glandular, of Aldrovandia,

— galls on Prunus,

550.

i.

Cardamine

269, 270.

220.

i.

of action,

193.

Cardamine alpina, autogamy, ii. 335.
food of grub of Pieris Callidice,

Capillary action of porous cells in Leuco-

ii.

499.

ii.

and formation of carbohy-

— influence of gall-mites,
— rhizome and light, 484.

See Tttrao Urogallus.

and ascent of

255.

ii.

—

Capercailzie.

ii.

ii. 99.
patula, protection of pollen,

ii.

15.

Cape, hairiness of plants, i. 317.
heaths of. number and variety; other
plants with rolled leaves, i. 306.
spiny plants, i. 438.

ii.

ii.

Ü. 491.

688.

ii.
ii.

i.

drates, L 378.
source of, for hydrophytes, i. 260.
source of, for lithophytes, &c., i. 61,
sources of, i. 83.
Canlamine, colour-contrast in inflorescence,

94.

i.

756.

i.

— of moss sporogonium,

ii.

ii.

ii.

—

fera,

reduction,

689.

ii.

of,

60.

in water, effect,

Cape bulbs, cross-fertilization, ii. 301.
Cape of Good Hope, flora comparable to that

ii.

ii.

96.

—

ii.

Campanula

XIV.,

Cap, of Hymenomycetes,

653.

Campanula barbata, autogamy,

ii.

i.

235.

i.

factora controlling absorption, i. 60.
food-gas, transmission, i. 367.
in symbiosis of Hepaticse with Rotl-

97.

ii.

Caoutchouc, source

Camellia Japonica, scentless, ii. 209.
Campanulaand Arnica Montana, &c.. colourcontrast,

spermaloplasm,

— ttoral characters, 736.
— leaves and rain conduction,

555.

ii.

576.
ii.

88.

98.

Cantbarellus cibarius, appearance,

558.

i.

313,

ii.

ii.

ii.

ii.

and

ii.

protog>iiy,

See Calcium carbonate.
263.

absorption by earth, &c., i. 83.
conduction by aqueous tissue, i. 330.
decomposition, i. 371, 455.
elimination by roots, i. 88.
evolution in fermentation, i. 506.

Cannaceie, iL 599.

i.

sativa, gall-mites

pollen-grains,
vitality of

i.

in nutrition,

Carbonic acid,

561.

i.

i.

absorjition by cell-wall, conversion into
carbonic acid, i. 363.
in air, i. 79.

133, 143.

germination constant,

i.

morphosis, ii. &48.
germination constant,

Carbon-dioxide,

ii.

263.

i.

Carbonate of lime.

sativa, filament of stamen,
fruit-protecting glands, ii. 447.

ii.

Camelina

522. 523,

Cannabis

210.

i

479.

i.

299.

ii.

i.

i.

725.

i.

— dioecious,
— pollination,

for,

i.

— water- absorption by seeds, ii. 426.
Oiinna iiulica, ii. 736.
Cannabinaccie, ii. 758.
Cannabis, amount of pollen, ii. 151.

CaiyoiÜorje, of De CandoUe. ii. 603.
Calyptra, of Bryum. &c.. ii. 479. 700.

—
— oxidation, 378, 495.
— splitting up by Bacteria,
Carbon,
258.
— chemical properties, 452.
— in albumen, 457.

l>34.

i.

765.

ii.

190.

i.

200.

Calycerace».

ii.

i.

lUO.

ii.

— starch, 459.
— venation,

Caltha. trabecuUt! in palisade cells, i. 374.
Caltrop. See Tribulus.
Cab'canthus, flower, icosandria, ü. 293.
fruit, ii. 434.
pollen -grains, U. 99.

Carbohydrates, conducting tissues
formation of, L 60. 456.
t.

Candles, made from Balanophoras,
Cane-sugar, alluring, i. 461.

107.

ii.

30.

ii.

670.

i.

Canal, in cell-wall, i. 45.
Canal-cells, of neck of amphigonium, iL 64,

559.

i.

Carbohydrate, conversion into albumen,
457.

Cimudian Lianca,

129.

ii.

See Solidago Cana-

tlntsia.

305. 526.

i.

— — Ilower-opening constant,

Canadian Qolden-roii.

935

33.

&c., stipular spiuea,

ii.

315.

Carex aterrima and C. atrata, anthocyanin,
i.

522.

Carex Boenningbausiana, hybrid of C.paniculata >: C. remota, ii. 586.

Carex canescens,
zation,

Carex
Carex
Carex
Carex
Carex

ii.

&c.,

dichogamyand

hybriac-

315,

curvula, habitat, i, 113.
Davalliana, &c.. dicecious. ii. 299.
microglochin, hooked fruit, ii. 874.
paludosa, leaf section, i. 295.

pendula, protection of stomata fron*
moisture, i. 295.
stricta, barbs, L 439.
protection of stomata from moisture,

Carex

L294,

INDEX.

936
Carex
Carex

form,

stricta, social

Tulgaris, seedlings,

ii.
i.

— protandry and autogamy, iL 336.
— stigmatic surface in, 281.
— times of opening and closing, 221.

Carica Papaya, enzyme, i. 465.
Carin the minor, pollen -grains, ii. 97
Carlina, spiny leaves, i. 438.
Carlina acaulis, anthocyanin. i, 522.
as hygrometer and weather-glass,

Carj'ophyllinae, of

ii.

Camiola, flora of, i. 6.
Carnivorous plants, movements,

i.

119.

—
—
—
—
—
—
—
— scent,

—

74.

ii.

Carpenter Bee and Spartium scoparium,
ii.

ii.

148.

gation,

tinctorius,
i.

demonstration of

irri-

96.

Cartilage, digestion of, by Pinguicula viUi.

iL 837.

and

cross

298.
i.

330,

— pollen deposition,

ii.

ii.

281.

280.
i.

Catananche, protection of pollen from rain,

143.

Carum

carvi, schizocarp. ii. 427, 430.
Caruncle, nature of, ii. 425.
Carya, mode of fertilization unknown, iL 413.
Caryophyllaceie. ii. 196.
activation in, iL 210.

Galii, galls

on Erica, ii. 547.
on Galium, ii. 545.
galls on Genista

genisticola,
546.

ii.

ii.

738.

Catasetum tridentatum, discharge of
linia, details,

Caterpillars

ii.

and Cordyceps,

parts,
ii.

ii.

269.

Cecidomyia
Cecidomyia

scoparise,

ii.

on

Salix, iL

547.

Sisyrabrii, galls

ii.

on various Cru-

544.

Cecidomyia urticse, gall on nettle-leaf Ü. 534.
Cecidomyia VerbascL bud-galls on Verbascum, ii. 544.
Cecidomyia Veronicae, galls on Veronica
,

chamsedrys, iL 546.
Cecidoses Eremita, escape of larva, ii. 539.
galls on Duvana, ii. 534, 537.
Cecropia peltata, myrmecophilous, ii. 233.
Cedrela, seed appendages, ii. 424.
Cedrela odorata. pollen-grains, ii. 99.
Cedrela Toona, ii. 423.
Cedrus, ii. 721.
Cedrusatlantica, ii. 725.
Cedrus Deodara, Asia Minor, iL 725.

Cedrus Libani,

ii.

725.

Celastrinese, aril in, iL 425.
ii. 539.
Celastrusscandens, weaving stem, L 672.

Cell, laticiferous, L 470,

680.

— naked, unfortunate term. L 26.
— observations of Brown and Mohl

iL 672.

I&IO).

ii.

249.

L

(1830-

14.

— original meaning, 22.
— partition- wall, 26.
— shapes, 374; PI.
— the, a minature chemical laboratory, L 16.
— wall of. early views, L 23.
i.

i.

739.

cf.

i.

See Onaphalium dioicum.
Cattle, anthrax in, L 163.
Cat's-foot.

ii.

544.

Celastrus, Brazilian, capsule-gall,

and

Cat hart olinum, guides to houey,
Catingas, of Brazil, L 356.

Cattleya,

pol-

270.

— as hosts, 168.
— hosts of Entomophthoreie,
— protection against. iL 445i.

ii.

rosaria, cluster-galls

age and height, L 722.
Celandine, See Chelidonium majus.
Celandine, Lesser. See Ranunculus ficaria.

Catapult-fruits, ü. 840.

Catkin,

iL

freezing. L 546.

Ü. 112.

Catananche coerulea, duration of blossoming,

i.

See Dianlhus Carthusian-

iL

546.

i.

pollination, flower

262.

Carthusian Pink.
orum.
garis,

quadrivalvis, branch

Catasetum,

iL 197.

See Daucus CaTDta.
Cartharcus, preservation ofcolour in Egyptian

Carthamus

445.

442,

iL 218.

Carrot.

i.

ii.

559, 560.

and odours.

Ericas, galls

orbiculare,

Cecidomyia

Catalpa syringaefolia, thermal constants,

165.

Turkey Oak,

on Cratiegus.

leaf of

latus, iL 514-

teuma

720.

722.

i.

Carrion-flies, favourite colours

on

cratsegi, galls

tinctoria.

376.

854.

cerris,

Cecidomyia
Cecidomyia
Cecidomyia

— chalazogamic fertilization, iL 413.
— chlorenchyma, and stomates, L 332.
— little shadow from, 336.

Carposporeie, ii. 606.
Carpospores, of Coleochiete, iL 651.
Carrion -beetles and Dracuuculus Creticus,

graves,

i.

Catalpa, openingand closing of stigma,

ii.

ii.

546.

559,

i.

Casuarinese, Australian, switch-plants,

height, i. 722.
pocket^galla, ii. 532.

Carpinus orientalis, seed-dispersal,
Carpium, definition, ii. 47.
Carpophylla. See Carpels.

on Artemisia

possibility of transmitting effects, iL 554.

299protection of stomata from moisture,
i.

gall

534.

Cecidomyia

ciferse,

section,

i,

534.

Cecidomyia phyteumatis, bud-galls on Phy-

Casuarina
ii.

Carpinus Betulus, ii. 759.
and Exoascus Carpini, ii. 527.
chalazogamic fertilization, it 412.
dimensions, i. 722.
fruiting branch, ii. 433.

ii.

Cecidomyia

616.

ii.

ii.

545.

Casuarina, chalazogamic fertilization, iL 412,

i.

galls, ii

campestris, ii. 547.
Cecidomyia Asperula;, galls on Asperula,

560.

Castanospermum, seed-dispersal,

i.

ii.

from

Cecidomyia Loti. bud-galls on Lotus comicuthermal constants,

fruit protection,

529.

larvse

Cecidomyia Artemisiie,

200.

sativa,

diameter,

889, 893.

— bud-scales, 626.
— cupule, 434.
— defoliation slow, 361.
— embryo-sacs, 478.
— pollen-storing and dispersion,
— vernation, 350. 631.

&c.,

— gall-gnats,

Castanea vulgaris, age, L

267.
Carpet, type of community,
ii.

ii.

528.

538.

458.

Castanea

ii.

of water, i. 230.
Caylusea. ovary, ii. 75,
Cecidium, proposed application of term, iL

Cecidomyia, escape of

310.

i.

See Schistosttga.

Cavities, grooves, &c., in leaves, for collection

See Anacardium occidentaU.
Cassia anguatifolia, pod, ii. 431.
Cassia lenitiva, stamen, ii. 91.
Cassiope tetragona, rolled leaves, i. 304
Cassytha. i. 182. 687; ii. 752.
affinities. L 171.
geographical distribution, i. 171.
germination and mode of attack, L 176.
parasitism, i. 171.
physiological roots of seedling, i. 750.
Castanea, cotyledons, L 608.
cupule, ii. 434.
fertilization, porogamic, ii. 413.

Carpathians, plants of, i. 31Ö.
Carpel, morphology, ii. 89.
of Cupressua, ii. 443.
Carpels, arrangement, &c., i. 642.

Carpinus and gall-mites,

—
Car>'0ta, caudex, L 714.
— geographical distribution. iL 740.

Casein,

140.

656.

Cavern Moss.

Caryopais, nature of, ii. 429.
of Gramineffl, ii. 746.

i.

See Carum carin.

ii.

i.

Cashew-nut.

i.

of, classification of,

— arrangement on receptacle,
— foUaceous, 83.
— persistence, 719.

605.

— — leaf-section, L 312.

spinous structures in pitfalls, i. 124.
with scale-like leaves, i. 135.
Carob. See Ceratonia SUi'iua.
Carolina Allspice. See Calijcanth\is.

Caroway.

ii.

Caryota propinqua, L 311.
fate of specimen cultivated at Vienna,

99.

protection of pollen, ii. 115, 117.
temperature within capitulum, i. 501.
Carmichelia australis, cladodes, i. 335.

number

Braun,

L 735.

Cavanillesia tuberculata, Brazilian Catingas,

ii.

coloured bract, ii. 183.
opening and closing, ii. U6.
ii.

uela, L 200.

— tmdulation of stem,

ii.

m.
pollen-grains,

Caulotretus. hosts of Rafflesiacese in Venez-

Caryophyllaceaj. protandrous, iL 312.

743.

607-

I.

Cell-aggregates, various comparisons of,

738.

i.

27.

—
214.
Cell-cavities, connecting passages between,
Cattleya lablata. duration of flowering,
— autogamy in, iL 335. 352, 355.
L45.
Caucalis daucoides, autogamy, iL 342.
— capsules, 432.
2%.
Cell-chambers, L 27flowers, sexual conditions,
— carnivorous in minor degree, L 155.
L 586. 587.
Cell-complexes, sorts
protogynous, iL 311.
— course of pollen-tubes, 410.
Cell-contents, attraction of water by, L 229.
316.
Caucasus, plants of.
— crepuscular perfume, 208.
573.
Cell-division,
Caudex. L 655, 710.
— cross- fertilization in, 307.
— characteristic examples, 712.
details, L 580 et seq.
— distribution of sexes, 298, 299.
— thorns and leaf-sheaths, 714.
in Spirogyra, iL 657.
— floral envelopes, 749.
575.
645.
Cell-formation, free, nature of,
Caulerpa. habit, species, &c.,
57.
— gall-mites and flower metamorphosis in, — structure and light, 388.
Cell-membrane, a sieve,
assumed structure, 57.
548.
Caulescent Violas, cleistogamy,
393.
14.
— heterostyly in, 398.
correct view of,
Cauliflower, nature of, iL 553.
— hybrids among, 584.
diffusion through, L 59.
28.
Caiiline buds, shoots, &c
— insects and pollen, 244.
elastic L 59.
Caulis. See Staik.
— movements of stamens, 250.
imbibition of water, L 58.
Caulis herbaceus, L 715.
— nectaries, 175. 176.
modifications of, L 43.
Caulis suffruticosus,
715.
— — of Diatoms, L 40.
— nocturnal flowering, 154.
Cauloma. See Caudex.
penetrability of,
58.
— pollen deposition in revolver-flower9,ii.277. Caulomes, underground, of Saprophytes, and
226.
— pollen-grains, 99.
permeability in absorption-cells,
food-absorption, L 114.
ii.

ii.

ii.

of,

ii.

i.

i.

ii.

ii.

i.

ii.

i.

ii.

i.

ii.

i.

i.

i.

ii.

ii.

i.

ii.

ii.

,

ii.

ii.

ii.

ii.

i.

ii.

i.

ii.

i.

INDEX.
OU-roembranes, action of iodine on,

i.

behaviour in absorption, i. S5.
dead, swelling of, and retention of
particles,

Centaurea Jacea, pollen-grain, ii. 100.
Centaurea moutana, floreta and autogamy,

73.

mud

267.

i.

Cell-nucleus. See NucUus.
Cellplato. in cell-dlTision, i. 531.
Cells, absorptive. See Absorption-cells.
air-containing, as a protective covering,

—
experimental proof,
314.
— all from one. 48.
— capitate, of Lathnea, 137— chlorophyll containing, of Leucobryum
and Sphaeniim, 219.
— development of new, 27.
— epidermal silicified. 329.
— glandular, of Aldrovandia, 153.
132.
of Cephalotus pitchers,
— many-armed, of mesopbyli, 279.
— permanent, 5S2.
— pitted, reticulate, 1&4.
— size of, 43.
— special absorptive, for salt solutions, 85.
— suction, in grasses, &c., 115.
— transpiring, nature, situation and arrangei.

i.

i.

i.

i.

i.

i.

i.

i.

ment,

i.

278.
511.

i.

Cellulares,

CeUulose,

i.

Centaurea Scabiosa and bud-galls of Diastrophus Scabiosie,

543.

ii.

Centaurea sordida, hybrid,
Centaury. Seo Erythraa.

ii.

347.

il.

212.

126.

Centipedes, protection against, ii. 445.
Central cylinder of root, i. 762.
Centranthus, pollen deposition, ii. 277.
Centranthus ruber, change of position of
anthers and stigmas, ii. 305.
flower, ii. 240.
honey protection, ii. 241.
inflorescence and flowers, ii. 305.
i.

377.

i.

737.

fruit protection,

ii.

achlamydeous,

ii.

of,

Cereus giganteus, flower and fniit. ii. 787Cere\is grandiflorus, opening and closing, iL

563.

ii.

Centipede, in utricle of Sarraceuia purpurea,

ovary, ii. 77.
ovules, ii. 77.
size of flowers, iL 1S5.
Cereus nycticalus, PL VII.. arrangement of

——

perianth- leaves,

i,

641.

climbing roots, i. 702.
opening and closing, iL
size of flowers,

212.

185.

ii.

Cerinthe, autogamy, ii. 379.
pollen sprinkling, ii. 275.
Ceroxylon andicola, height, i. 712 ii. 740.
vertitial range, ii. 742.
Cesalpino. Italian botanist; views on struc-

—

;

tural variation,

i.

8.

— system of classification,

750.

216, 263. 453.

—
1%, 197.
— autogamy, 347.
— climbing roots, 754.
— course of poUen-tubes, 410.
— on trees, L 106.
— spines, 446.
Cereus dasyacanthus. autogamy,
— — whole plant, 787.

100.

i.

ii.

443. 445.
Ceutrospermse, bracts

603.

ii.

ii.

243.

Centrnlobium robustum,

5S6.

i.

of De CandoUe.

423.

i,

i.

Centaurea Ruthenica, protection by ants,

i.

ill

Cereus. i. 327.
and night visitors,

ii.

562.

Centrifugal inflorescence,
Centripetal inflorescence,

acid reaction, i. 463.
chief contents, i. 41.
where secreted, L 33.
Cell-tissues, sorta of,

ii.

632.

solutiiPti,

i.

Centaurea rupcstris and C. Scabiosa, hybrid
of,

culture

artificial

ii.

stomatal protective hairs, i. 292.
Centaurea Ragusina, hairs, i. 321.

i.

i.

841.

ii.

i.

Cereals, positions of leaf -bin dt-s.

360.

ii.

i.

i.

Cercissiliquaatnim. venation,
rcarctl

Centaurea napuligera, roots, i. 760.
Centaurea Pseudophrygea, catapult-fruits,

i.

Cell-sap. acidity,

937

ii.

601.

Cestrum, protection of pollen, ii. 118.
Cestruni aurantiacum, corolla and autogamy,

iL 367.
— changes undergone in walls of epidermal — families of, 748.
582.
212.
Ceterach. hybrids
Centunculus, opening of flower,
cells,
309.
— in starch, 460.
Centunculus minimus, alluring floral tissue, Ceterach officinarum, rolling up of
314.
— occurrence and function, 573.
170.
Cetonia, abode in flowers,
163.
332.
autogamy,
— percentage composition, 454.
— and aminnid scents, iL 207.
213.
duration of flowering,
— transformation, 601.
ii.

in,

ii.

i.

ii.

frond, L

i.

ii.

i.

ii.

ii.

i,

ii.

i.

Cell-union, modes of, i. 585.
Cell-wall, adaptability, i. 573.
and absorption of carbon dioxide,

stem,
i.

Cephalanthera,

363.

protoplasm

Cephalotus,

581.

i.

— — stratification, 44.
— — striation and structure,
i.

i.

£69.

structure and growth, i. 511.
structure in relation to absorption of
food-salts,

i.

72.

Cell-walls, in three

dimensions of space,

ii.

488.

occidentatis,

Celtis

i.

asymmetrical

leaves,

i.

699.

—
— hybrids, 585.
— movements of stamens, 252.
— protection of pollen, 126.

i.

ii.

243.

strophus Scabioste.

ii.

543.

Centaurea Balsamita, capitate

hairs,

i.

229.

Persian steppes, varnish-like covering,
230. 313.
i.

237.

varnish coating of capitate cella, L 230.
Centaurea Cyanus, effect of dry soil, ii. 500.
inflorescence, ii. 184.
light and growth, iL 508.
movements of stamens, il. 252.
peripheral flowers, ii. 187.
ii.

209.

Ccntaurea Grafiana. See Centaurea sordida.

296.

Chjerophyllum bulbosum, germination, i. 622.
Chierophyllum Cicutaria, antbocyanin, i. 522.

Chjetocladium, sporangioles,

pollen,

ii.

of

120.

Cerastium lanatum. autogamy, ii. 355.
Cerastium longirostre, autogamy, ii. 338.
Cerastium macrocarpum. capsule in dry and
wet weather, ii. 448.
mites and flower metamorphosis, iL
Cerastium triviale, gall-mites and flower
metamorphosis. iL 548.
Ceratium, ii. 625.
Ceratocephalus folcatus. hooked fruit, ii.

ii.

ii.

ii.

652.

Chalazogamte, of Treub, ii. 616.
Chalazoganiic fertilization in Alnus,
in Amentacese, ii. 614.
in Carpinus, ii. 412.
in Casuarina, ii. 616.
Chalcididaj

and

Ficus,

— embr)o, iL 450.
— food-absorption, L 765.
— subaqueous, no roots,
In

i.

260.

ii.

C ham a;cy pans, winter

ii.

413.

160.

colour,

i.

485.

Cliamaxlorea, cotyledon in germination, i. 606.
Chamieorchis alpina, allureuient of insects,
206.

Chamterops excelsa. fruits, ii. 740.
Chameerops humilis, geographical distribuii.

74C.

height, L 713.

See Mcdricaria ehamo-

Chamomile, Wild.

Ceratophyllura. as lime acctimulators,

673.

ChsetophoraceiB, characteristics, ii. 652.
Chaffweed. See Ccntuncuhvi vixnimus.

tion,
gall,

532.

Ceratopogon,

— thallus.

ii.

13.

552.

Ceratonion, term applied to horn-like

ii.

Chjetopeltis, thallus. ii. 653.
ChEetophora, reticular, i. 5S6.

fruit, iL 535.

Centaurea Badensis, and bud-galls of Dta-

320, 324.

flowers, sorta of,

flowers, sorts of, iL 296.

thrives best, i. 105.
Cerasin, cberry-ginn, i. 458.
arvense,
autogamy, ii. 355.
Cerastium
protection
chloraifolium,
Cerastium

ii.

Centaurea atpcstris and budgallsof Dlastrophus Scabiosse, U. 543.
Centaurea alpina, protection by ants, ii.

ii.

451.

Ceramium. where

Ceratonia Siliqua,

ii.

i.

Chieropbyllum aromaticum,

134, 638.

873.
Ccratodactylis, protection of sporangia, iL

ii.

scentless,

— how protected,

110.

518.

Centaurea. autogamy, ii. 361.
decurrent leaves, ii. 336.

i.

i.

Chserophyllum hirsutum, behaviour of stamens, L 740.

420.

bud-scales, L 626.
reserve-buds, t 32.
Cement, of tendril adhesive discs,

secretion,

pycnidia, ii. 693.
Chferophyllura, geitonogamy,

737.

PL XV.,

694.

Cephalotus follicularis, leaves heteromorphic,
shape of traps, kc, i. 131.

i.

577.

in two dimensions of space, i. 577.
Cettis australis, food of Libytbea Celtis,

ii.

Cephalaria, pollen deposition, ii. 278.
Cephalaria alpina, stigma, ii. 381, 233.
Cephalonion-galls, ii. 532.
Cephalotaius, protection of pollen, ü. 124.

563.

i.

in,

ii.

— habitat and foliage,

canals in, i. 45.
composition, inc.. i. 42, 43.
demolition of. i. 47.
part played in ascent of sap, i. 270.
passages for food-absorption, i. 57.
polarization,

Cetraria islandica, fruticose lichen,

656.

i.

weather and autogamy, ii. 391.
Century Plant. See Agave AmeHcana.

milla.

Change of position of anthen and stigmas,
i.

76.

Aristolochia

CIcmatitis

flower, ii. 226.
il. 164.
Ceratopteris, protection of aporangia, ii. 13.
Ceratopteris thalictroidcs, frond-buds, ii. 39.

ii. 305.
Chantarelles. Seo Canthartllua cibariua.
Chantransia. epiphytic, L 161.
(.'hara, a genus of stonewort«, 1. 260.

— in inflorv&cence of Arum.

— embrjology. U. 61.
— lime incrustation, iL
— structure, 590.

Ceratozamla, Central America, iL 720.
cotyledon in germination, i. 606.
Cerci« sillquastnim, antbocyanin in buds,

Chara ceratophylla. time accumulator,

—

484.

leaf-blades. L 408.

reserve-buds. ii. 32.
torsion of leaf-Btalkn.

i

Oharacrinita, asexual fruit- formation,
parthenogenesis, iL 464.
Chara fwtida, iL 660.
ash constituents, L 68.

Chara
i.

418.

660.

i.

fragilis.

ii.

life-history,

63.
ii.

659.

i.

260.

ii.

467.

938

INDEX.

Chara
ii.

Cham
Chara

and reproduction,

fragiÜB, stnicture

rudis. great lime accuimilator,
steliigera. starch stars, ii. 660.

Characeaj,

i.

i.

200.

Cinnamomum.dehiscenceof pollen-8acB,ii.93.

379.

acid,

and decomposition of carbonic acid, &c.,

i.

ii.

of,

i.

Charak'S. ii, 659.
CheilanLlius odora, rolling up of frond, i. 314.
Oheiranthus Cheiri, possible cause of doubling,

ii.

554.

scent,

ii.

201.

Chelidonium, autogamy,

ii.

341.

of Floridea).

Chelidonium majua, caruncle,
epiphylloua buds,
latex,

ii.

aflSnity,

number,

58.

i.

Chenopodiaceie, ii. 468.
— andrcecium, ii. 750.
embryo. Ü. 422

—
— exatipulate,

in,

459.

i.

gation,
(Jhoiera,

i.

820.

ii.

Cholera Bacterium.

Chondrilla, geitonogamy, ii. 319.
Chondrioderma ditforme. life-liistory,
Christiania, time of flowering, i. 518.

Cherry, Dwarf.

— protection,

See Prujim Cfuimcecerasus.

ii.

446.

Chinese, and artificial crossing,

ii.

— of Hydrodictyon,

— of Pediastrum,

ii.

ii.

ii.

30.

Chlamydospore and teleutospore, ii, 684.
Chlamydospores, in Hemiasci, ii. 674.

— nature of, 685.
— of Ascomycetea,
— of Heraibasidii,
— of Mucor, 673.

633.

ii.

625.

— transpiring tissue,
Chlorine,
— in ash of plants,

ii.

i.

331.

i.

637.

606.

— alliances
620.
— biological importance, 627.
— description, 627.
— reproduction, 628.
Chlorophyll,
460.
— absence not essential character of saprophytes,
103.
— and depth of water, 387.
— and light, 391; 510.
— distribution in niesophyll, 279.
— fluorescence and function, 519.
— in aerial roots, 754.
— In Alg^B. 375.
— in cotyledons, 622.
— in cotyledons aud endosperm of Mistletoe,
206.
— in relation to saprophytism. 102.
— in roots, 766.
— iron necessary for formation of,
ii.

ii.

i.

i.

i.

i.

hybrids,

ii.

1.

i.

i.

i.

i.

i.

i.

i.

i.

67.

ii.

brids,

169.

i.

ii.

559.

Ü. 458.

— host of Rafflesias. 200.
— tendrUs, 694, 697. 699.
— plants, used as vegetable springs,
i.

i.

170.

i.

17.

Cissus Veitchil

ii.

271.

i.

inconslaits.

210.

— conducting tissue for pollen-tubes, 410.
— duration of flowers, 214.
— hairs, 323.
— hybrids, 584.
— nectarless, 167.
— protection of pollen, 124.
— shrubs, hosts of Cytinus Hypocistus,
ii.

ii.

ii.

i.

ii.

of,

i.

91.

ii.

ii.

i.

31.

i.

— of Bacteria, 623.
— of swarm-Bpores, 17.
— of Vaucheria clavata,
— sorts of, 29.
— vibratile, function

204.

ii.

— sticky forms,

ii.

i.

24.

i.

57.

of,

Cilissa, sheltering in flowers,

ii.

Citric acid,

163.

Cimicifuga, colouredstamen-filanients,ii. 183.
ii.

179.

Cimicifuga foetida, scent, ii.
Cinchona, capsule, ii. 431.
seed. ii. 423.
Cincinnus, i. 738.
as

235.

mud-collector,

i.

463.

in Nepenthes pitcher, i. 135.
Citron, oil of, ii. 203.
of Florence. See Citrxis niedica.
scent, ii. 203.
Citrus, buds on leaf-cuttings, ii. 43.

—
—

202,

—

riparius,

ii.

Cistus Clusii, &c., varnish-like coating, i. 312.
Cistus Creticus, opening and closing, ii. 213.
Cistus laurifolius, vamish-Iike coating, i. 312.

i.

— nectaries,

See Vitis

Cistus, sestivation,

507.

Cilia, fate of,

267.

ii.

Cirsium spinosissimum, i. 450.
coloured bracts, ii. 183.
Cirsium tatarieum, hybrid of C. canum x C.
oleraceum. ii. 586.
Cissus, anthocyanin, i. 484.

217. 218.

Cinclidotus

559.

ii.

Cirsium Pannonicum aud C. Erisithales, hy-

ii.

17.

Olla, life-history,

Cicuta virosa, absorptive cells
i.

99.

ii.

Cirsium purpureum, vegetative propagation,

swarm-spore development, ii. 669Cibotium, protection of sporangia, ii. 13.
Cicada and cuckoo-spit, ii. 490, 544.
Cichorium, protection of pollen, ii. 114.
Cichorium Intybus, latitude and closing,

Cider,

ii.

Cirsium ochroleucum, hybrid, ii. 560.
Cirsium oleraceum and C. heterophyllum,

517.

—
— characters, 671.
— sporangia and spores,

il.

ii.

C. spinosissimuni, hybrid from,

Cirsium Linkianum, ii. 560.
Cirsium nemorale, i. 436.
deciduous plumes, ii. 860.
pollen-grains,

sporangia, &c..

Chlorocbytrium Lemuie, habitat, life-history,

of,

dis-

92,

Chytridium

66.

525.

459.

ii.

i.

278.

ii.

202.

559.

and

Chrysobalanua, flower, ii. 293, 779.
Chrysosplenium, dehiscence of pollen-sacs,

83.

ii.

ii.

ii.

459.

692.

symbionts of Lichens,

Chytrideie, microscopic parasites,
selection of host, i. 171.
ChytridiacejB, ii. 606, 668.

674.

ii.

ii.

Chlorophycese.

ii.

246.

mutilation,

ii.

Cirsium heterophyllum and C. canum. twocoloured leaves, habitat, i. 293.
and C. oleraceum, hybrid between, ii.

379.

Chlorangium, life-cycle, ii. 636.
Chloranthy. See Antholysit.
Chlorenchyma. of switch-plants,
i.

654.

ii.

Chrysanthemum and ancient crossing, 555.
Chrysanthemum Leucanthemum, eflfect of

676.

ii.

560.

shade and growth, ii. 506.
Cirsium Erisithales and C. palustre, hybrids,

Chrysosplenium altemifolium, autogamy,

ii.

ii.

543.

ii.

&c., scent,

i.

Chlamydomonadeae, description, ii. 628.
Chlaraydomonas, reproduction, ii. 629.
i.

i.

299.

vegetative propagation,

atflne,

cardui,

105.

persal,

ii.

Cirsium aquilonare, hybrid, ii. 560.
Cirsium arvense, and bud-galls of Urophora

658.

Chroococcuscinnamomeus,brick-redpatcbes,

237.

Cirsium

640.

Chroococcaceaj, as lichen-algae, U.
characteristic genera, ii. 621.
Chroococcus, alga of Cora, ii. 695.

Chroolepideffi,

165.

vacuoles of swarm-spore,

ii.

639.

Ghromatophores of ConjugatK,

i.

Italicura,

— hybrids, 558. 585.
— imperfect flowers, 294.
— results of various crossings,
— spinose leaves, 438.
— variation in hybrids, 593.

aud Puccinia suaveolens,

— reduction in male gametes,

244.

Chitinous insects, protection against,
Chives. See A Ilium Scfuenoprasum.

Cirsium. distribution of sexes,

ii.

—

— and Arum

ii.

ii.

ii.

ii.

losa.

HO.

i.

inflorescence and flowers, ii. 343.
pollen -grains, ii. 98.
tubers, ii. 796.
Circsea Lutetiana. hooked fruit, ii. 871-

459.

ii.

See Ailanthus olandu-

Chirita sinensis, epiphylloua buds. ii. 43.
Chironomus and Aristolochia Olematitis,

—

572.

i.

ii.

ii.

343.

ii.

658.

— fate in male gamete of Spirogyra,
— of Chlamydomouas, 629.

— of Desmids, 655.
— of Dinoflagellata,
— of Spirogyra, 654.

555.

— galls, 535.
— Primrose. See Primula sinensis.
of Heaven.

ii.

343, 344.

ii.

236.

ii.

ii.

i.

Chromatophore, behaviour in Mougeotiace»,

Cherry-gum, source, i. 458.
ChervU. See ChcErophyllum.
Chestnut. See Castanea.
Chickweed, common. See Stellaria media.
Chili Pine.
See Araucaria imbricata.

— Tree

See SpirochrrAe cholerce

asiaticcE.

534.

fruit,

and food-

ii.

Cherleria sedoides, nectaries, ii. 176.
Chermes, parthenogenesis, ii. 464.
Chermes abietis. and gall formation,

ii.

99, 101, 102.

ii.

162. 163, 265, 506.

Chenopodium Bonus-Henricus, i. 450.
Chenopodium Quiiioa, endosperm, ii. 750.

544. 551.

350.

i.

ii.

Circumnutation, nature of, i. 684.
Cirrhus foliaris, Ac. i. 692, 694.

371, 373.

Chlorophytum comosum, vegetative propa-

749.

ii.

i.

starch-grains

autogamy,

habitat,

381.

i.

shape, &c.. i. 42. PI. I.
situation in cell, shape, multiplication,

43.

ii.

470.

i.

385.

390.

i.

protean properties,

425.

377.

i.

flower,

in

76.

i.

30.

i.

of i>ollen, iL 247.

Clrcioa alpina, absorptive cells
absorption, i. 114.

protonema of Luminous Moss,
movements, i. 380.

96.

752.

200.

CinquefoiL See PotentUla.
~- Marsh. See Comarum palustrc.
Circ;i/a, pollen-grains,

function, general considerations,

ii.

ii.

and transference

Cinquefoilfl, vernation,

34.

i.

arrangement, i. 375.
changes in autumn leaves, i. 486.
composition and activity, i. 430.

— — in motile protoplasts,

vitality of spermatopla-sm,

ii.

465, 371.

63,

and streaming protoplasm,

639.

ii.

Zeylanicum.
Ciuuamyl-alcohol, scent, ii.
Cinnyridai,

60.

i.

124.

ii.

i.

Ciimamomum

390-

Chloropbyll-corpuscles, action on carbonic

i.

Characium, natiire

i.

— fossU. 636.
— protection of pollen,
— venation, 629.
i.

theories

372.

i.

— protection,

424; U. 606.

ii.

Chemical

i.

memliers, i. 375.
composition, asli,

— properties,
about,

— apical-cell, division, 578.
— fossil, fruits, 661.
— lime deposition, strengthening, 425
— structure and reproduction, 659.

— ovary,

modus operandi,

Chlorophyll,

— presence in all

660.

- hybrids,

i.

ii.

— receptacle,

569.
i.

Citrus medica,

746.
ii.

569.

INDEX.
Clack-valves, bordered pits compart'd to.

1.

Climattc conditions and flower-production,

277.

ii

Cladode.

—

332, 333. 353.

i.

prickli',

434.

i.

C?ladouia, fruticose lichen,

694.

ii.

Clailouia coccifera, ii. 694.
Cladonia furcata aud Protococctis, t 245,
693.

Cladonia uiacilenta, PI. XV.,

XV.,

Oladoiiia pyxidata, PI.

694.

ii.

ii.

694.

Cladoüia raiigiferiua, PI. XV., ii. 694.
Cladophora, coutiuutd CtiU-divisiun. i. 581.

— life-history,

uroids,

ii.

744.

Pidms,

ii.

741.

liL-ight. &c..

ii.

740.

651.

Cladophomceie, characteristic features,

cliaractehstics,

ii.

Clandestina

ii.

331.

Clarkia, vLscin of poUen-grains, ii. 101.
Clarkia pulchella, alwrtive stamens, ii. 294.
Clary, Wild, Salvia Verbenaca, section of
petiole,

—
—
—
15: Ü. 602. 603.
— of galls, 528.
— of plants, basis of Linnean System,
— outline of, 617.
— principles of. 15.
j.

ii.

86.

ii.

ii.

Clivia,

734.

ii.

Cluck, floral, of LinneeuB,

Closterium,

Pi

I., ii.

690.

ii.

688.

ii.

688.

ii.

680.

— asci and ascospores,
— spore-dispersal, 827.

ii.

i.

localized attack,
spore-dispersal,

Claw, of petal, ii

680.

ii.

i.

168.

i.

87.

83.

characteristics,

ii.

Cleidtogamy, nature of,
Clematis, forced shoot,

678,

681.

ii.
i.

39L

first travelling botanist,

5.

601.

pocket-galls on,

ii.

protection of polleu,

ii.

ii.

858.

ii.

532.

167.

in

sticky foliage. iL 236.
ClerodendroD fistulosum, myrmecopbilous,
233.

OlerodeudroD sanguineum, colour-contrast
in flower,

ii.

191.

Clianthus Dampieri, Australian,
nal positions, i. 534.

leaf, diur-

cuttings,

ii.

propagation by

leaf-

41.

Climate and distribution, ii 1, 879.
and opening and closing of anther«, ii. 124.
— and protection of pollen from wet, ii 106.
effect on fall of leaf, i 355.
in relation to bairioess. i 319.

—

— negative in origin of species, Ü. 694.

dvist,

i.

i.

231, 726.

and pbylloclades,

i.

334, 335.

434.

ii 838.

Colocasia, arrangement of foliage-leaves, i

ii.

578.

in,

Ü 645.

colonies, i 535.

ii.

466.

Ccelenterates and Pleurococcacetu, ii 637.
Ii.

ii.

511.

566.

388.
ii.

189, 190,

184,

Column, marble, near Castle
Lichens on.

Coluum

of

606.

Cceloglossum and Orchis, hybridization,

ii.

i.

698.

of

Ambras,

247.

Epipogium aphyllum,

— of Orchid as insect platform,
— of Orchid ovary, 253.
— of Phalajnopsis Schilleriana,

ii 226.

ii 225.

ii.

ii. 227ColumnifersB, of Braun, ii 605.
Colutea arborescens, isolnted colonies, i

528.

Comarum

palustre, colour of sepals,

creeping stem,

i.

ii.

183.

662.

Combined

girders, of stems,

Comfrey.

See Symphytum.

i.

728.

Comma- bacillus, of cholera, i 163.
Commelyna cwlestis, autogamy, ii
Commelynaceaj, calcium oxalate

357-

crystals,

i.

570.

— cotyledon in germination,
Compass

646.

(Jcelebog>'nc llicifolia, parihenogenesls,

Coeloblasttai,

ii.

— of Moss-capsule, 702.
— of Splachuum. ii 703.

81.

Codium tomentosum, British, ii
CcBlanthe, autogamy in, ii. 372.

583.

Colletia, leaves

Coloured fruits and seeds, ii. 865.
Columella, in Anthocerotaccie, ii.

Cochlearia fenestralis, Siberia, cold resistance, i 543.
Cochlearia Greonlandica, autogamy, ii. 339.
Cochlearia ottlcinalis, cold resistance, i 543.
Cock's-foot Grass. See Dactpli«.
Cock's-tail Alga. See Spir&phyton.
Cocoa-nut, Double, ii. 740.
Cocoa-nut Palm. See Coco» nuci/era.
Coco» nucifera, dimensions, i. 712; ii. 451.

Codium,

686.

ii.

Codiacese, characteristics of thallus

colour-contrast in flower, ii 190.

Cliaothus puniceus,

Cobalt, in

tageous,

200.

Cleome omithoiMdiodes, carnivorous
minor degree, i. 156.

ii.

437.

ii.

733.

— nature and properties,

Colour-contrast in flowers,
191, 193.

Cocain, i 462.
Coccocarpia molybdaja, ii. 693.
structure, i. 245.
Coccolobaplatyclada. Solomon Islands, i. 334.
Cocconema Cistula, ii 626Cochlearia Armoracia, heterogamy advan-

349.

118.

Clematis recta, pocket-galls on,
Clematis Vitalba, uectarless, ii.
protogynous, ii. 310.
ii.

ii.

532.

£54.

693.

section, i 244.
Collemaceaj, nutrition, i. 81.
Collenchyma, in perennial twining stems, i

— of hybrids,
— of water, i

tendril, i 697.

Clematis miegrifoha, autogamy,

ii.

Colour and elevation,

ii. 240.
flower and autogamy, ii. 385.
pollen-grains, ii. 98, 100, 102. 127.

Clematis Flaumtüa, plumed achenes,

ii.

606.

ii.

Colocaeia antiquorum, inflorescence, &c., ii.
742.
Colonies of plants, isolated, examples, i 528.
Colony, apphcation of term, i 585

1.
ii.

flower,

ii.

220.

93.

cross- fertilization, ii 304.

561.

ii.

starch, i 459.
Cold, effect on various plants, i 543.
CoIeochBPte, cilia of, i. 29.

— seed-dispersal,

756, 761.

ü

392.

— tendrils, L 692, 694.

—
—

i.

175.

ii.

odourless, i. 431.
opening of flowers and growth,
pollen-grains, ii. 99.

Collinsonia Canadensis, autogamy, ii 350.
CoUomia, seed-cement, i 615.

Clypeola Messaneusis, autogamy, ii. 339.
Coat, of ovule, i 644.
Cobjea, pollen deposition,
278.
Coba^a scandens, autogamy, ii. 384.

3^

— liane-Uke, L 670.
— protogynous, 31L

ii.

al-

Cluster-gall, ii 542, 545.

Claytonia perfoliata, autogamy, ii. 365
Cleavage planes and striae, i. 568.
Cleistogamous flowers and habitat, ii.

scent,

a Belgian,

— Historic Plantarum, ii
— system of classification,

461.

i.

i.

Clusius,

374.

ii.

559.

CoUective fruit, ii. 43C, 438Collema, distribution of alga in, ii. *'94.
Collema pulposum, ii. 694.
a gelatinous Lieben, surface view and

159.

— roots,

nectaries,

i.

Coleus, and cold, i. 545.
Collective aud aggregate fruits,

Lycnpodmm

Clusiaceae. lattice formation,

19. 680.

ii.

Clavicepa purpurea,

flower-opening constant,

Coleosporium senecionis, hetercecism,

Club-mosses, description, ii. 713.
Club-tops. See Clavarite.
Clusia alba, lattice formation, i 680.
root-hairs and earth particles, i 87.
Clusia rosea, recently considered a vampire,

—

hymenium,

35.

pinum.

Clavaria, spore- formation, ii. 20.
structure, i. 589.
Clavaria aurea, i. 112; ii. 21, 685, 688.

Clavaria ina^qualis,

See

ii 112.

Colchicum autumiiale, ii. 729.
autogamy aud beterostylism,
depth of corms, i. 652.

— as Lichen-algae,

Closterium Lunula, i. 35; ii. 492, 655.
Cloudberry. See Rubu^ Chamcemorus.
Clover. See Tri/olium.
Clover-Dodder. See Cuscuta Trifolii.

Alpine.

ii.

ii.

—

573.

i.

i.

372.

ii.

— extrorae anthers, ii 95.
— opening aud closing, 220.
— protection of polleu from rain,
— protogynous, 311.
— styles, i 645.

Coleochfbteje,
PI. I.,

G17.

ii.

— life-history, 653.
— relationship to Florideje,

215.

Ii.

ii.

Club-moss,

ii.

ii.

55.

— movement, 654.
— swarming granules in,

CJathrua canceUatus.

Claviceps,

fi.

Clivia nobilis, vitality of spermatoplasm.

Cloves, oil of, ii. 200.
origin of, ii. 782.
Clove-scent, U. 201.

i.

Clavaria),

708.

258.

Clathrocystis, habitat, ii. 621,
ClathruB, gleba, ii. 691.

Oatroptychium,

i.

96.

Classiücattou aud evolution of plants, ii. 607.
basis of, i- 6.
early methods, ii. 600.
of De Jussieu (1789) and De CandoUe (1813),

i.

700.

Clip-mecbanism, of Asclepiad poUinia,

22.

i.

600.

i.

Cohesion, i. 5S,
Cohn, classification of Thallophytes, U. 606.
Cohort, of Braun, ii. 605.

ii.

300.

ii.

geitonogamy,

rectiflora,

475.

Clinging fruits, ii. 867.
Clinging roots, mechanical adaptation, i. 762.
Clinopodium vulgare, distribution of sexes,

—

Clay,

i.

t

Cladrastis lutea, scent, ii. 201.
Clamp-cells, of Orchid roots, i. 220.
Clandestiua, nectary, ii. 174.
pollen sprinkling, ii. 272.

Coffea, emljryo, cotyledons,

Colchicum, autiigamy,

lateral pressure,

i.

81.

ii.

635.

Colchicacoaj, characteristics, ii 730.

Climbing stems, ransitional condition,

651.

liiiii-s,

83.

ii.

Ccenobe, of Volvox, ii

— subdivision of class,

books of Hop, i 688.
Palm. See Desmoncus.

formerly held to be parasites, i. 159.
leaf ai'rangemeut, i 420.
Climbing stem, application of term, i. 671.

I.

ii.

Climbing
Climbing
Climbing
Climbing

Coelogj-no plantaginea, ovarian
ovary,

474.

great variability of, eorrolation of plant
structure to. i 284.
Climatology and plant development, i. 5G4.
Climbers, perennial, mechanical tissue, i. 733.

Climbing phiuts and

651.

ii.

— reticular. 5S6.
— wide distribution,

939

i 606.

plants, i 337-

Complexity and higher development,
ComposiUe, ii 599, 765.
absorlwnt leaf-teeth, i. 238.

—
— eeativatlon in. ü. 210.
— as insect shelters, ii 163.
— autogamy iu, ii 359, 363, 372.

ii.

598.

INDEX.

940
Composltse, calyx ami fnut,

434.

ii.

— catapult-mechanism, iL 840.
— coloured bracts, 183.
— deciirrent leaves, 336.
— dichogamy and hybridization, 316.
— division of sexes in capitulum, 296.
— extrusion of pollen, 359.
— flowers after poUinatiou, 286.
— flowers and radiatinii, 530.
— geitonogamy
318.
— honey- protection, 238.
— hybrids, 585.
— insect guests, 230, 245.
— integument of ovule, 81.
— laticiferous tubes, 470.
— massing of flowers, U. 186.
— number of species, 318.
— offshoot formation
453,
— of Mediterranean district, most remarkable for hairy species,
317.
— ovary, 78.
— I)ericarp mucilage, 615.
— "Phrygian", 444.
— pollen, 85. 99.
— pollen deposition in, 278.
— position and kintls of leaves, 409.
— protandrous, 312.
— — dichogamy in, 311.
— protection against herbivorous beetles,
233.
— protection of pollen, 114, 120.
— radical buds, 23,
— storage of pollen, 94.
— stylar papillae, 285.
— sweeping hairs, Ü. 615.
— use of involucral leaves in classification,
562.
— vertical leaves, 337.
— water receptacles, 156.
ii.

i.

ii.

ii.

ii.

ii.

i.

in,

ii.

ii.

ii.

ii.

ii.

i.

ii.

in,

ii.

i.

ii.

i.

i.

ii.

ii.

i.

ii.

ii.

ii.

ii.

ii.

ii.

ii.

ii.

i.

i.

Compound

movements

leaves,

of leaflets,

ii.

533.

Corallorhiza Innata, description,
scaly stem. i. 652.

582.

ii.

—
136.
— long and short branches, 659;
— mycorhiza L 251.
— Palieozoic, iL 612.
— phyllotaxis, of shoots and cones,
— pollen-grain, 96.
— protection of pollen, 117.
— scale-leaves and hght, 412.
— secondary thickening, 720.
— wax on under leaf-surface. L 292.
ii.

ii.

i.

Corchonis

471.

Cordyceps
i.

&c.,

402.

ii.

i.

ii.

Conjugatio,

— fertilization, 54.
Conjugation, chemical influence
653.
— nature of, 54.
— of Diatoms, 626.
— of gametes, in Chlorophyceae, 630.
Conjugation-canal, of Desmids, ü. 654.
— of Spirogyra, 647.
Connate, of leaves,
596.
— anthers, of Composite, 115.
ii.

in,

i.

ii.

ii.

ii.

i.

271.

Comaceie,

746.

Continuity, liquid, between absorptive cells
and earth film, i. 85.
Contractile cells of anthers, ii. 93.
Contrivances, floral, correlation to insect
256.

ii.

417.

—

i.

Connective, of anther, ii. 89.
Conocephalaceie, ii. 758.

visits,

558.

—
—
—

ii.

i.

on caterpiUarSi

Cork, i. 469.
buffer action, i. 474.
nature of. i. 719.
protective, L 164; ii. 519.
Corky layer, of epidermis=cuticle, i. 309.
Cormophj-ta, of Braun, iL 605.
of Endlicher, ii. 604.
Cormus, subdivision, i. 655.
Com, extrusion of water by young blades,

ii.

ii.

Conopodium,

militaris, parasite
168.

offensive odour pf roots, ii. 99.
Coriaria myrtifolia, twisting of intemodes,

199,

606, 620. 654.

ii.

i.

i.

ii.

;

110-114.

Cordyceps Taylori, iL 679.
Coriander. See Corianilrum sativum.
Coriandrum, geitonogamy. ii. 325.
Coriandrum sativum, germination constant,

ii,

odour. L 431

i.

725.

i.

Conlyct'ps, life-history, iL 680.

in,

Conium maciUatum,

olitorius, bast-cells,

ii.

788.

— geitonogamy

in,

325.

ii.

Corn-cockle. See Agrostemma Githago.
Cornel. See Comus mas.
Cornflower. See Cfntaurea Cyanus.
Corn-salad. See Valerianella.

— for loading insects with pollen, 246, Com Sow-thistle. See Sonchus arvensii.
Comus, honey,
173.
247. 249.
— twisting of internodes, 417.
— for retention of rain-water, L 156.
— for the exhalation of water-vapour, L 226. Comus florida, coloured bracts, 183.
326.
&c., geitonogamy,
Convallaria, forcing,
564.
— — inflorescence, 184, 231.
— protection of pollen, 118.
Comus mas, diameter, 722.
Convallaria majalis, flower,
729.
— flower-opening constant, 559.
flower, tetrandria, iL 289.
— leaves and rain conduction, 94.
flowers,
789.
— protection of pollen, 119.
296.
hermaphrodite,
— scent, 200, 201.
thermal constants, L 559.
— sheltering of pollen, 109.
venation,
631.
ii.

ii.

i.

ii.

ii.

i.

ii.

ii.

i.

ii.

i.

ii.

i.

ii.

ii.

ii.

— radicles, chemical,

i.

454.

ii. 180, 181.
Cooceptacles, of Fucus, ii. 663. 664.
Conducting apparatus, mutual relations of

two kinds,

— cells of leaves, 472.
— organs, junction, 471.
— tissue, soft, necessity for protection,
— tissues, division of labour, 479.

i.

478.

i.

strengthening of, i. 474.
Conduction, of water, i. 366.
Cone, female, of Abietinete, ii. 721.

ii.

ii.

93.

Corpusculum with
Correa speciosa,

ii.

opening of flower,

ii.

ii.

Conglutin, of Almonds,

i.

Conical receptacle, i.
Conidia of Agaricus.

684.

Convolvulus lucanus,

453

746.
ii.

Cortex,

cross-fertilization,

ii.

Convolvulus sepium, cross-fertilization,

ii.

301.

ii.

pollen-grains,

ii. 98.
sinistrorse twining, i. 685.

ii.

ii.

Convolvulus Siculus, autogamy,

ii.

ii.

Ii.

151.

tion,

133.

ii.

colour-contrast

in

689.

— contractile layer of anther, ü. 94.
Cora pavonia,
692, 695.
— distribution of stomata on leaves, 281. Coralline»), as marine Ume-accumulators,
— dwarf, artificially produced, 518,
261.
— lime deposition and resistance, 425.
— Endlicher's grouping. iL 604.
— evergreen, absorptive cells, 91.
Curallorhiza.
184
738.
— form of chlorophyll-containing cells, 374. ~ absorbent cells, 766.
—
— fruits and seeds. iL 442. 443.
germination,
750.
ii.

i.

ii.

I.

i.

i.

i.

762.

Corticium, texture and basidia, ii. 688.
Cortusa, protection of pollen, ii. 118.
protogynous, iL 311.
unfolding leaves, i. 351.
Cor>-anthes, honey, ii. 172.
Corydalis, and humble-beea, ii. 239.

—
—

ii.

180.

— one-sided raceme, iL 224.
— petiole, 93.
— pollination, 228.
— sheltering of pollen, 110.
— staminal filament, 88.
i.

ii.

ii.

tricolor,

opening and closing, ii. 212.
Coprinus, fructifies in a night, i. 117.
Coprinus stercorarius, origin of fructifica-

86.
ii.

i.

320, 321.

flower, iL 190.

679-

437, 719, 720.

468.

ii.

Convolvtdus tenuissirous, &c., silkiness,
ConvolvTdus

684.

i.

— germinatifin, 622.
— honey concealment,

333.

iL 301.

ii.

Conidial hypha, of Eurotium, ii. 679.
Conidium, from teleutospore basidium,

ii. 258.
L 322, 324.

i.

ii.

insect reception, ii. 230.
Convolvulus sylvaticus, cross-fertilization,

ii.

203.

pollinia.

hairs,

Cortex of root, functions,

301.

— of Amanita phalloides, 685.
— of Claviceps, 680.
— of Empusa Musciae, 672.
— of Entomophthora. 672.
— of Hemibasidii, 675.
— of Lichens, germination, 693.
— of Peronospora viticola, 670.

i.

Corrigiola, prostrate shoot, L 664.

212.

scent, Ü. 201.

i.

CoroUiflors, of De Candolle. ii. 603.
Corona-tike ring, in Rafflesia Arnoldii,
Coronia, insect reception, iL 228.
Coronilla, pollen expulsion, ii. 260.
Coronilla varia, leaf positions. L 533.
prostrate shoot, i. 664.

98, 100. 102.
Convolvulus arvensis, cotyledons, L 621.
insect reception, ii. 230.

— description, 648.
— reticular, 536.

i.

ii.

i.

Conferva, bleaching by sun, i. 391.
Confervoideie, as Lichen-alg», iL 692

ii.

ii.

ii.

— pollen-grain,

487.

200.

— and autogamy, 365.
— application of term, L 641.
— as insect platform, 225.
— ringent, eestivation, 211.

i.

ii.

— anemophilous,

732.

ii.

771.

— icstivation, 210.
— autogamy in, 333, 335.
— include parasitic Cuscutae, L 17L
— nectaries, 175.
Convolvulus, dehiscence of pollen-sacs,
— extrorse anthers, 95.
— guides to honey, 249.
— hairiness, 317.
— inflorescence, L 746.
— nutation, 683.
ii.

ii.

ii.

— absorption -cells,
— amount of pollen,

ii.

ii.

Suecica, coloured bracts, iL 183.
Corolla, accessory in fruit formation, ii. 433.

ii.

ii.

ii.

scent,

Comus

ii.

— fertile, of Lycopodium, 476.
— of Coniferse, 440.
— of Cycads, 718.
— of Equisetum arvense, iL 476, 712
— of Juniperus, 442.

Cornus sanguinea, L

286.

i.

ii.

i.

ii.

to habitat,

Convolvulacese,

i.

— of Eurotium,

Convallaria polygonatum, habit in relation

— scaly stem, L 652.

Convallariaceie, characteristics,

473.

i.

i.

ii.

Concealment of honey,

Coniferfe,

Coniferse, hybrids among,
inflorescences, position,

;

i.

t.

i.

ii.

i.

Corydalis acaulis. &c., explosive
of pollen, ii. 266.
Corydalis capnoides, stamen, iL
Corydalis cava, &c., behaviour
foreign pollen, ii. 406.
flower-opening constant, i.

kc, habitat,
and

&c., leaf

i.

scent,

ii.

own and

559.

L

286.
i.

551.

202.

luxuriant
Baldo. L 287.

fabacea,

Monte

to

654.

light,

protection of tubers,

Corydalis

distribution
87.

— — scale-leaf,

i.

625.

growth

on

INDEX.
Oorydalis lutea, flower,
pollcn-iirftius.

ii.

Cratwpus Oxyacantho, spines,

226.

Cratcmiitliiu,

98.

ii.

own

Coo''lalis ochroleucil, behaviour to

foreign iwllen.

chalazogamic fertilization,

Corylacea.'.

Corjiiis, cotyledons,

— cupulc,
— flowering,

it.

arnl

406.

ii.

i.

ü. 412-

60S.

434.
150.

ii.

— niODoecious. 297,
— phyllotaxis, 399.
— pollen, 85, 151.
— poUen-storing and dispersion,
— pollination, 133.
— protection of pollen, 119.
— venation, 631.
ii.

ii.

&4, 14S.

ii.

ii.

i.

Corylus ATellana, flowers and fruit,
thermal constants, i. 559.
i.

Craterellus,

ii.

147.

Coo'pba umbracuüfera,
inöoreiicence,

i.

ii.

i.

589.

Crinum,

740.

Coemarium polygonum, ii. 492, 655.
Cosmarium tetraophthalmum, ii. 492, 655.
Cosmic dust, i. 81.
Cotton Thistle. See Onopordon.
Cotton Tree. See CanavilUsia tuherctüata.
Cotton Tree. West Indian. See EriodaidTon
caribctum.
Cotyledon, i. 596. 603.
habitat and cylindrical leaves,

—
327.
Cotyledon, meaning of,
15.
— of Onion, &c., 606.
— of Rhizophora, 602.
— of Sedges, &c., 604.
Cotyledons, absent in Cuscuta,
172.
— absorbent cells, 600, 601.
— and nocturnal radiation, 530.
— chlorophyU in, 376, 622.
— general description, 598 et seq.
— liberation of, 610. 611.
— of Agrostemma Githago, &c, 610.
— of Angiosperms. 421.
— of Trapa, &c.. 609.
— of Welwitschia mirabilis, 72S.
— protection in germinating, 613.
— various, 599, 621.
i.

i.

i.

i.

i.

i.

i.

i.

i.

i.

i.

ii.

i.

ii.

i.

i.

See A{;rc^>yrum repens.
ii.

530.

ii.

200.

nature of, i. 533.
Covering hairs, i. 322. 319.
Cow-beny. See Vaceinium Vitis-Id(fa.
Cow-parsnip. See Heraclrum.
Cowslip. See Primula.
Cow-tree. See Galactodendron vtile.
Cow-wheat. See Melampyrum.
Crabs, protective algal covering, L
Crack-willow. See Salix fragilig.

77.

Crambe cordifolia, flowering, i. 745.
Crambe maritima, wound buds, ii. 29.
Crambe tataria, heterogamy advantageous,
ii.

578.

Cranberry.

See Vaceinium C rycoccus.

Craapedromous venation,

i.

630.

Crassula, ii. 327.
Craaaulaces, annual, fonnatiOD of offshoots,

a

452.

— betcrostyly in, ü. 398.
— movements of stamens, iL 250.
— nectariea. 175.
— stick; foliage in, U. 236.
Cratsegus, American species,
444.
— radical shoots, iL 27.
— scent, iL 200.
ii.

i.

trimethylamine, i. 462.
Crataegus coccinea. spines, L 444.
Cratsegua Crus galli, &c., spines, 1. 444.
Crateeffus monogyna, &c., and galls of Ceci-

domyia cratagi, iL 546.
Crataegus Oxyacantba, flower-opening consunt.

i.

— — poflslbility
effect«

559.

Crocus, autogamy,

of

ii.

transmitting gall -mite
ii.

554.

ii.

of.

775.

ii.

Crupina vulgaris, creeping fruits, ii. 843, 844.
Crust, of earth, preponderant constituents,
L83.
77.

i.

756.

i.

122.

i.

ii.

163.

tfrni,

ii.

48.

6.

i.

— absence of blossom, 72.
— fertilization, 49, 67.
— fertilized under wator, iL 71.
— fruit-formation, 49.
— hybrids among, 583.
— new term for,
— new world revealed, 14.
— simplicity of sexual organs, iL 70.
— spores of,
— Vascular, Palseozoic remains, 612.
ii.

ii

i.

ii.

113.

ii.

ii.

Crocus sativus. duration of flowering,

iL 213.

stigma, iL 279. 282.

ii.

9.

i.

Cronartium asclepiadeum, two hosts,

ii.

Crops, rotation of, i. 75.
Cross- and self-pollination, alternation

615.

ii. 9.

of,

ii.

ii.

Cryptomeria, winter colour,

335.

aimed

Cross- fertilization,

inflorescence,

at,

i.

739.

741.

i.

between neighbouring flowers, i. 740.
change of position of anthers and
in Kquisetaceaj.

ii.

in Muscinere,

65.

ii.

Crystal growth,

i.

Ctenomyces
ii.

599.

ii.

ii.

ii.

ii.

Crossogaster, and Ficus, ii. 162.
Cross-pollination, in crowded inflorescences,
318.

Croton, flowers, ii. 293.
Croton, gray-haired species, in Brazil, &c., L

ii.

493.

457.
457-

i.

i.

serratus, habitat, L 118.

Cuckoo-buds,

— artificial, antiquity, 555.
— conditions of, 404,
— juxtaposition of parental characters in,
573— perpetuation of results, 555.

485.

568,

Cr>'stals, of plants,

68.

nature, ii. 300.
Crossing, and origin of species,

i.

Cryptomeria japonica, ii. 725.
Cryptus and Listera, iL 256Cryatal-forms of calcium carlionate,
Crystalloids, of plants,

stit,'mas, iL 303.

544.

ii.

Cuckoo-fiower. See Cardamiue.
Cuckoo-gall, ii, 542, 544.
Cuckoo-pint. See Arvm maculatum.
Cuckoo-spit and Cicada, ii. 490, 544.

Cucubalus baccifer, weaving habit, L

Cucumis Melo,
Cucurbita,

i.

pollen-grains,

ii.

674.

97.

217.

Cucurbita maxima, fniit, ii. 452.
Cucurbita Pepo, cotyledons, i. 622.
germination, i. 611germination constant, i. 558.
pollen- grains, iL 97, 98.

317.

Crowberry.

Crow

ii.

— tribes

Cryritogaraia,

i.

ii.

ii.

— scent of, 202.
— substratum, 498.

positte,

Crocus albiflorus, autogamy, ii. 332.
Crocus multitidus, protection of pollen,

and

in,

Cryptogam, meaning of

i.

112.

ii.

Crustaceous Lichens, ii. 694.
Cnists, calcareous. See Lime.
CryocoDite, snow-dust, i. 38, 262.
Crypt ocephalus violaceus, sheltering in Com-

469.

327.

i.

ii.

Crustacea, as hosts for hydrophytes,

332.

ii.

312.

1.

i.

75.

ii.

— on Mangrove roots,
— prey of Utriculariio,

— corms, depth in soil and growth, iL 407.
— protective rolling of leaves, 428.
— rolled leaves, 348.
— stomates. &c., 343.

Garlic.

See Empctrum.
See A Ilium vinrale.

Crucianella. nectaries, ii. 177.
Crucianella latifolia, potleu-grains,

size of flower. iL 186.
tendrils,

ii.

98, 99.

Crucianella stylosa, flowers and transference
of pollen, iL 265, 267.

geitonogamy,
Persia,

ii.

iL 331.

protandrous,

698.

ii.

of,

ii.

—
—
297.
— fruits, dimensions
452.
— movements of cotyledons, C32.
— pollen-grains, 97, 100.
ii.

Cudweed. See Filatjo.
Culm, i. 710, 714.

311.

ii.

Cruciferae, alkali-loving,

i.

— annual, no wild hybrids,

74.

Cultural experiment«, sources of error,

iL 584.

— anthocyanin, L 520.
— autogamy
335. 339. 348.
— bending of filaments and anthers,
in.

i.

Cucurbitacese, ii. 785.
anthers, iL 90.
distribution of sexes,

i

331.

i.

513.

Culture solution,

ii.

ii.

250.

i.

lOU.

Cultures, artiflciaL L 66.

— cleistogamy in, 393.
345,
Cuphca, autogamy,
— colour-contrasts in infiorcsccnces, 192. — liberation of cotyledons, 612.
— nectary, U. 177.
— cuckoo-galls on, 545.
— dehiscence of pollen-sacs. 93.
— pollen-grains, iL 99.
— duration of blossom, 214.
Cuphea emincn», autogamy, iL 346.
— epiphyllous bud». 43.
Cuphea micropctala, flower, iL 237— flowers after fertilization, 286.
flower structure and pollination,
235.
— fruit, 432.
protection of honey,
235.
— fruit-protection in, 442.
sticky bristles of calyx,
237.
— gall-mites and flower metamorphosis in, Cuphea platyccntra, pollen-grain, iL 100.
ii.

ii.

i.

ii.

ii.

ii.

ii.

11.

Ii.

li,

11.

ii.

li.

il.

Cup-moss.

iL 548.

by grafting,

236.

734.

Crithmum maritimum,

i.

Covering-galls,

ii.

ii.

433.

i.

— buds on carpels, iL 44.
— ovular tubers or buds,

of Ceylon, t 287. 289.

163.

ii.

ü. 361.

Crete, Thistles,

745.

Coumarin. scent,

319,

ii.

Crepis gnindiflora, as insect shelter,

193.

i.

CJoryne pistillaris, structure,

112.

i.

Craterellus clavatus, ii, 21, 685.
Cruteriuin niimituui, sporangia, ii. 618.
sjKirangial form, ii. 490.
Creation, considerations concerning, ii. 597.
Creepers, not iiarasitcs, i. 159.
protection against lateral pressure, i. 475.
Creeping Aveus. See Ocum reptans.
Cronnte, i. 233.
Crenothrii, ii. 622.
Crenothrix Ktlhniana, storing of iron, ii. 624.
Crepis, autogamy, ii. 372, 374.

— geitonogamy,

—
— nectaries, 174.
— of Steppes, waxy bloom of leaves,
— oriental, flowering, 745.
— ovary,
— perennial, hybrids, 584.
— "Phrj'gian", L 444
— phyllolaxis of intioreacence, L 402.
— pollen, 85, 100.
— pollen deposition
278.
— protection of pollt-n, iL 117, 121.
— protogynous. iL 310, 312.
ii-

— resembles Padina,

Crepis paludosa, ligulatf florets,
Cresses and animals, i. 432.
Cretaceous flora, i. 636.

193.

i.

i.

Couch-grass.

683.

autogamy,

739.

Coryniea, aflBnities,

— description of, 193.
— geographical distribution,

Cmciferaj, hairs, T-shaped, &c., i, 321, 323.
leaves, position and kinds, L 409.

443.

i.

779.

ii.

ii.

—

i.

ii.

Corymb,

941

— green cotyledons,
— guides to honey, iL

i.

622.
248.

Sec Cladonia pyridata.

Cupressineo!, arrangement of scales, iL 440.

— cone characteristics, &c., iL 725.

INDEX.

942
Oupresaufl. egg-ceÜH,

Cyclamen europseum,

419.

ii.

— embryo development, 438.
— fertilization, 420.
— poUen-Btoring and dispersion,

&c., scent,

200, 201.

ii.

146.

ii.

Cytisus australis, &c., rt-sisiance to cold, iL

443.
ripe cone, ii. 443.
Cups, of Peziza. ii. 682.
Cupule. of Oak. ii. 435.

Cyclops, i. 122, 138, 153.
Cyclostigma, group of Gentians,
ment of honey, ii. 182.

— mycorhiza,

i.

Cydonia,

— affinities 171.
— autogamy, 344.
— distribution, 171.
— embryo, 596. 648.

ii.

750;

i.

— scent,

450.

ii.

i.

downward

Cuscuta Europiea, weather and pollination,
ii.

391.
Trifolii,

Cuticle,

i.

172.

i.

62. 78. 278.

— and animals, 432.
— functions in leaves, 226. 284.
— general texture, modifications, 310.
— in relation to water-absori>tiou, 227.
— modifications iu rolled leaves, 302.
— of epidermal cells, impermeability to
water,
309.
— of stoma, function, 164.
— on particular cells of hairs, 228.
i.

i.

i.

i.

of,

i.

ii.

i.

i.

Cuticularized layers,
Cutleriaceje, thallus.

Cutting, morphological value, ii. 6.
Cuttings, perpetuation of crossings by,
i.

250, 251.

i.

772.

Cyanogen, i. 454.
Cyanophycefe, ii.

606, 621.

Cyathea. caudex,

ii.

ii.

ii.

ii.

i.

198.

species of Balanophorefe

i.

197.

ii.

Cypris,

73.

ii.

720.

group of, ii. 719.
integument of ovule,

i.

605-

330.

i.

ii.

and

bee,
ii.

—

leaves,

i.

285.

ii.

ii.

245.

flowers,

ii.

249.

ii.

ii.

— nectary concealment, 181.
— pollen-sprinkling, 274.
— ripening of fruit, iL 873.

92.

ii.

ii.

Cyclamen europieum,

&c.,

anthocyanln, U.
ii.

213.

111.

—

Daphne alpina, scent, ii. 201, 203.
Daphne Blagayana, ii. 240, 752.
ii.

ii.

902.

203.

Laureola, scent, ii. 201.
sheltering of pollen, ii. 108.
spongy tissue of leaf, L 279.
Daphne Mezereum, ii. 289, 753.
ii.

427.

22, 56, 670.

Bursa-pastorifl, iL 525.

77.

i.

Cystosira barbata, where thrives best, L 105.
Cytiuaceee, ii. 755.
Cytinushypociatus. a parasite, i. 197, 201-204.
250, 298. 330.

— cold resistance experiments. iL 489.

fruiting branch,

hermaphrodite,
leaf -size

and

ii.

ii.

426.
296.

vertical range,

i.

287.

Daphne
i.

i.

i.

ii.

169.

resemblance of flowering Apodanthes,
with host, to, i. 201.
thermal constants, L 559.

— as host-plant, 77.
— luminosity, 388.
— on crabs,
— structure, 590.

Cytisus,

519. 520.

duration of flowering,

root-slips,

cross- fertilization, iL 301.

See Paphiopedil-

664.

i.

—

berry,

245.

i.

— dehiscence of poUen-sacs,

676.

i.

556.

See Hesperis.

Daplinales. description, ii. 752.
Dajihne, pollen-grain, ii. 102.
protection of pollen from wet,
stigma, ii. 281.

scent,

122, 153.

and Capsella
Cystosira,

Dais cotonifolia, propagation by

geographical distribution,

214.

Cystopus candidus.

81.

439.

ii.

Daphne

285.

Cyclamen, autogamy, ii. 333, 379.
cause of flecked appearance of

142.

See Agathis.
Damping-off, ii. 670.
Dandelion. See Taraxacum officitude.
Dimdruff, due to Microsporon furfur, i.

748.

Cyrtandrese, scarlet flowers in. ii. 196.
Cyst, of Myxomycete Plasmodium, ii. 619.
CystoUths, of Bcehmeria, optical effect,

Cycas circinalis, size of leaf, i. 287.
Cycas revoluta, carpel and ovules, ii. 74.

ii.

Dammara.
&c.,

214.

ii.

21. 689.

Dame's Violet.

ium caudat-um.
Cyprii)edium insigne, &c., duratioa of flowering,

of

Ü. 27.

pollination,

ii.

ii.

Dx-daJea quercina,

Dahlia, propagation of crossing.s.

142.

ii.

loss

216.

Diemonorops bygrophilus, shoot apex,
Daffodil family. See AmarylUdnF.

198.

i.

i.

Dactylis, pollination,

198.

i.

flower

ii.

ii.

hfe-history,

Cypripedium Kiudatum.

622.

— ovule, 418— ovule quite exposed,

871.

Cypripedium Calceolus, duration of

ii.

seed-coat,

762.

ii.

ii.

ii.

ii.

U.

Cynomoriacete,

307.

Dacryomyces, shrivelUng through

ii.

ii.

493.

Dabeocia polif olia, geographical distribution,

water,

— anthocyanln, 520.
— edible floral hairs, iL 170.
— stamens, 253.
— stigmas, 253.
— transference of pollen to insects,

i.

ii.

541,

180.

i.

of,

Cycas and Nostoo,

ii.

ii.

Cyperus Papyrus. See Papyrus antiquorum.
Cypress. See Ciipressus fastigiata.
Cypripedium, ii. 736.

i.

ii.

D.

i.

Cynoglossum
hooked fruit,

96.

ii.

Cytisus spinosus, spines, i. 443, 449.
Cytoplasm, formative importance, iL 494.

— views regarding,

310, 311.

ii.

— switch-plants,

ii.

i.

297.

542, 550.

ii.

—
— dicecious, 299.
— mode of growth, 659.
— ovules, development
81.
— pollen-grain,
— protection of pollen, 124
— seeds and carpels, 441.
— spiuose leaves, 438.
— vitality of spermatoplasm, 96.

carpels,

Cynips polycera, bud-galls on Oak,

Cyperus, germination, L

Cycadales, ii. 718.
Cycad-cone. i. 193.
Cycads, at Kew, ii. 720.
dimensions, ii. 718.

—

ii.

ii.

720.

-

542.

— description, 746.
— habitats, number of species,
— pollen-grain, 102.

striatus, ii. 690.
Cycad, caudex, i. 714.
Cycadaceie, description, ii. 718.
fossil remains, ii. 636, 720.

332.

i. 299.
geographical distribution, &c., L 297.
green tissue, position, L 471.
protection of stomata from moisture,

541.

ii.

Cyperaceffi,

Cyathus

i.

details,

Cynips KoUari, galls on Oak twig, ii. 541.
Cynips lucida, bud-galls on various Oaks,

hosts,

690.

flower-opening constant, i. 559.
preparation of flowers for insect visits,
ii. 223.
seedling. L 9.
seeds and cold. i. 544.
Cytisus radiatus, chlorenchyma and stomata,

189.

Cynomorium coccineum,

fertile pinna, ii. 711.
Cyatheacese, characteristics, ii. 706, 708.

—
— number of species,

liflora,

— medicinal use,
— sole European

705.

ii.

767.

—

Cynomorium,

Cyathea elegans,

Cyathus, structure,

i.

615.

i.

pictura, flower, iL 180.

555. 556.

— propagation by,
— root formation,

scoIym\is,

ii.

fruit, ii. 432.
C'ynipedes and Oak-apples, ii. 537.
escape of larvae from galls, ii. 538.
Cynips caput-medusje, gall on pericarp of
Quercus pubescens, ii. 540, 541.
Cynips Hartigii, bud-galls on Quercus sessi-

— protogynous.

661.

ii.

Cynara

pull of roots,

570.

170.

608.

i.

Cynoglossum, honey concealment,

309.

i.

104.

807.

202.

ii.

ii.

Cytisus Laburnum, alluring floral tissue, iL

647.

artium asclepiadeum,

651.

647.

Cuscuta

ii.

489.

ii.

Cytisus candicans, protection of stomata
from moisture, i. 2y8.
Cytisus Jacquinianus, and buds of 0. Adami,

346.

ii.

Cynanchum fuscatum, plumed seeds, ii. 857Cynanchum Vincetoxicum, as host of Cron-

175.

172, 174.

i.

ii.

Cynanchum, cotyledons,

Cuscuta, European species annual,
i.

27.

ii.

650.

Cymopolia, structure,

i.

i.

root-slips,

dispersal of offshoots,

ii.

— seed,

Rovigno.

436.

ii.

201.

ii.

489.

Cyme, modifications, i. 738, 746.
Cymodocea, pollen and pollination, ii.
Cymodocea antarctica. bulbils, ii. 457.

i.

— life on host,
— scaly stem,

570.

scent,

Cymbalaria, sub-genus of »Saxifraga,

182, 687.

i.

ii.

Cylindrocapsa. reproduction and structure,

Curculigo, epiphyllous buds, ii. 44.
Curl disease of Peach, &c., cause of, ii. 534.
Currant-gall, on Oak, ii. 526.
Ourvispina, section of Rhamuus, ii. 299.

OuscuU.

fruit,

Cydonia Japonica,

413.

ii.

251.

252.

ii.

conceal-

Cyclanthera explodens. seed-disperaal,
Cyclanthera pedata, tendril, i. 697.

CupiUiferse, fertilization,

and keel movements,

836.

ii.

92. 745.

Cupresaus fastigiata, dimensious. &c„ i. 720.
Capressua sempenirena, female flower, ii.

—

Cytisus, insects

Cytisus Adami, alleged graft-hybrid, ii. 570.
Cytisus albus, protection of stomata from
moisture, i. 298.
Cytisus alpintis, and buds of C. Adami, iL

stamen, ii. 91.
CycIanthacesB, dehiscence of poUen-Baca,

ii.

ji.

Philippi, scent, ii. 201. 203. 209.
sheltering of pollen, ii. 108.

Daphne pontica, scent, iL 201.
Daphne striata, scent, iL 201. 203.
Darkness, germination and growth in, i. 518.
Darlingtonia Califomica, general account,
L 127.

Darwin and

cross- fertilization,

ii.

331.

— compares root-tip to simple brain, 776.
— Fertilization of Orchids. iL 738.
— his influence on the study of botany,
— theory of natural selection, 600.
684.
Dasyactis, circular movements,
— habit, L 248. 589.
— lime incrusted, 260.
i.

i.

i.

i.

i.

16.

INDEX.
Derbesla, zoosiKirangia and

DaaycIadeiD, characteristics, ii. 647.
Dasylirion. habitat, t. 433.
leaf, teeth and aiiei. i. 43S.
Dasyted, hooey-sucker, iL 179.
poUen devourcr. ü. 1(J7.

Dermatogcn, and

See Phtrnix dacttjUfcra.
Date-plum. See Diospi/ros iMus.
Datura, opcniog and closing, ii. IIG.

Datum

— and indoloid scents,
Dermestes

Uiitim* Metel, time open,

Datura Stramonium,

and

use.

i.

Dracuuculus

ii.

ling,

212. 213.

i.

236.

i.

449.

ii.

plasm,

i.

L295.

ii.

ii.

655.

specific constitution of proto-

i.

I'l.
ii.
;

L

I..

576. 581.

55.

ii.

See Hemerocallis Jlava.
Deadly Nightshade. SeeAtrajxi Belladonna.

Dead

Desmodiuui penduhflorum,

ii.

striie

13.

—

Sea, blueness,

i.

3S9.

of

life,

dis-

tickum.

leaf,

ii.

361.

i.

ii.

91, 110.

ii.

260.

JiiÄsieu. A. L. and B., natural system of

classification,

602.

ii.

SeeClusius.

I'Ecluse, Charles (1526-1609).

Delphinium, foliage and Ught, L

412.

foUicle, Ü. 430.

ii.

of

ii.

i.

Delphinium Ajacis,

effect of mutilation,

ii.

517.

antholysis,

ii.

78.

Dew-leaf.
Dextrin, from starch, i. 465,
from sugar, L 506.
osmotic behaviour of, i. 59.
percentage composition, i. 454.
Diacalpe, protection of sporangia,
Diadromous venation, i. 633.
Dialypetala, of Endlicher, iL 604.

iL 83re-erection of inflorescence, L 744.

Delphinium nudicauleand D. cashmirianum,
colour of flowers and hybrid, iL 567.
Delpino, and difference of pollen in hetero-

Diandne, andrteciuni. ii.
Diandria, Linnean class,

13.

ii.

styled flowers,

Dendrobium,

ii.

— flnibriatura,

ii.

405.

733.

discbarge of potlinia,

ii.

269.

270.

Denizen, application of term, i.
Dentaria, peripheral flowers. iL
scaly stem. i. 652.

—
— waxy coating,

ii.

ii.

habitat,

ii.

D«

i.

ii.

L

251.

iL 86.

Ii.

ii.

601.

ii.

ii.

ii.

554.

cultural

experiments,

sources of error, iL 513.

Dianthus

ii.

728.
i.

15.

li.

ii.

Dicotyledons,

617.

ii.

Dicranodontium aristatum. vegetative propagation,

ii.

458.

Dicranodontium longirostre. habitat,
Dicranum, absorptive felt, L 86.
Dicranum congestum. habitat, i. 109.

i.

109.

i.

119,

glacialls. «estivatiou, IL 210.

ii.

225.

Dictamnus

fraxinella, scent, iL 203.

Dictyilium

cemumn,

sporangia,

ii.

491, 618.

Dictydium umbilicatum, life-histor)',
Dictyodromous, venation, i. 630.
Dictyonema form, of Cora, ii. 695.
Dictyophora phaltoidea, ii. 691.
i.

life-cycle,

ii.

i.

572.

636.

573.

Didymodon

niber, parthenogenesis, Ii. 464.
Diervilla, twisting of interuodcs, i. 417.
Diervilla

tissue

200.

delt^iides,

625.

ii.

Didymium,

513.

thermal constants, L 559.
Dianthus Caryopbyllus, mechanical
arrangement, i. 730.
scent,

ii.

— definition of, earlier subdivisions,
— distinctive characters, 748.
— of de Jussieu, 602.
— sub-classes, 748.

Dictyo«phierium,

563.

98.

286.

67.

Dictamnus, stamens as insect platform,
of leaves,

— sulwtratum, iL 498.
— transition from stamens to petals,

Dianthus

233.

Plantis Libri. by Cesalpino,
Depo«ition of pollen, U. 280.

—
99, 102.
— propagation by cuttings,

possible cause of doubting,
iL 110.

i.

i.

ii.

il.

67

i.

026.

Dicranum elougatum. habitat, i. 113.
Dicranum Sauteri, exclusive habitat,
Dicranum scoparium, habitat, 109.

579.

— massing of flowers, iL 186.
— nectaries, 176.
— of Mediterranean, waxy bloom

cultural ex[>eriment8,

110.

Dentaria enneapbyllos, habitat,

ii.

568.

ii.

Dianthus Carthusianonun, pollen -grains,

237.

Dentaria bulbifera, bulbils. iL 460, 461.
habiUt. ii. 110.
rhizome and light, i. 481
Dentaria digitata, &.c., leaf and light, L

Dt-ntate.

— honey protection, 238.
— hybridization and flower colours,
— hybriils, iL 584.

of.

186.

ii.

i.

Dicotyledones,

86.

Dianthus alpinus and D. superbus, hybrid

243,

propagation, &c.,

— resistance to cold. L 542.
— silicic acid
70.
— social groups, L 585.
— some attached, some free, 40.
— structure and hght, 388.
— swarms and filaments, 585, 586.

Dicksonia antarctica, aerial roots, i. 714.
Diclines irreguläres, of de Jussieu, ii. 602.

736.

DianthfEcia albimacula, pollinating Silene
nutans, iL 155.
Dianthus, H;stivation. iL 210.
and ancient crossing, iL 555.
and Campanula, colour -contrast. iL 193.
double-flowered hybrids, ii. 576.
double flowers. iL 80.
— favoured guests, iL 230.

L 312.
pollen-grains,

ii.

—
—
—
—

—
—
—

autogamous propagation,

Delphinium elatum, antholysis.

;

Diavolezza, Switzerland, soil and air temperatures, i. 525.
Dicbogamous flowers, ii. 307, 310.
Dichogamy and hybridization, ii. 314.
in Saiifraga rotundifolia, iL 308.
nature of, ii. 134, 309.
Dicksonia, aerial roots, 1. 753.
caudei, ii. 705, 714.
sorus and indusium, ii. 708.

ii.

Delphinium cashmirianum,

153.

i.

of sihceous skeletons,

Diatomin, pigment of Diatoms,

i.

See AlchemiUa.
See DrosophpUum.

—

262.

625.

i.

— integument of ovule, iL
— morphological value of ovule, 82.
—
—
— possible cause of doubling. iL 554.
— preservation of colour in Egyptian graves, —
81.

ii.

i.

in.

Deilaphila Euphorbise, victim of Araujia,

—

—

461.'

i.

421.

261;

i.

—
— conjugation, iL 55.
— epiphytic, non-parasitic, L 77, 160.
— geographical distribution, 626.
— movements of, 39 626.

in,

Dew-cup.

Dehiscence of anthers in Grasses,
Dehiscent dry fruit, ii. 429.

De

i.

Development, highest, views concerning,

i.

and endosperm forma-

Definitive nucleus,

Defoliation,

543.

i.

leaves, L 291.

398.

ii.

— preparation

Desmoncus polyanthus, shoot apex, L 676.

— and diurnal positions of leaves, 535.
— carbonic and nitric acid
370.
— on steppes and deserts, 235.

596.

i.

Deeussate leaves, L

De

diurnal posi-

641.

598.

transpiration, L 336.

—

ii.

i.

Dew, accumulation on under surface

i.

tion,

leaf,

534.

— of individual, and phyllogeny. iL 603.
485.

— ahnibs, anthocyauin, L 520.
— stipules, 351.
— leaves,

i.

Desmoncus. spathe,

Deterrent substances,

See Taxodium

Cypress.

Deciduous leaves, i. 347.
change of colour, i.

Decurrent,

ii.

tions,

264.

i.

i.

i.

15.

table of classification, ii. 603.
Decay, putrefactive, a necessary condition

absence of

Arctic,

316.

Diatom-deposits, ii. 627.
Diatom-earth, ii. 614.
Diatomaceaj, as prey of Aldrovandia.
cell-membrane of, i. 40.

i.

of,

i.

DiapensiacejB, iL 768.
Diastase, action on starch, i. 459. 465.
distribution in plant. L 4S3.
Diastole. See Vacuole.
Diastrophus Scabiosfe, bud-galls on Centaurea,

i.

Day-lily.

iL 213.

235.

Diatom, description,

I..

Daughter-cells, i. 578.
Davallia, protection of sporangia,
sonis and indusium, ii. 706.

200.

Diapensia Lapponica,

655.

— nutritive cycle, PL L 466.
— sculpturing of wall, 577.
—
568.
of cell-walls,
— swarms
585.
— various species, 492.
— zygospores, 492.

7G0.

Deciduous

ii.

492.

— ceU-division
— conjugation,
— habitat, 76

devotion and

Dianthus superbus, scent, ii. 200.
Dianthus viscidus, source of specific name,

hairs,

division,

Desmids and

Daucus Carota, downwanl pull of roots, 767.
protection of stomata from moisture,

De CandoUe, L

i.

669.

Desmid,

protection of pollen, iL 113.

Daucus, peripheral flowers, ii. ISG.
— umbel, day and niglit positions, L 531.

i.

in,

ii.

duration of flowering,

— protection of fruits from,

337. 364.

ii.

298.

554.

ii.

scent,

Desiccation, protection from, by salt incrustations,

ii.

ii.

Dianthus polyniorphus, PL VI.
Dianthus prolifer.distriljution of sexes, ii. 298.

556.

442.

autogamy,
(sylvestriB),

Dianthus ncglectus. testivatiou. iL 210.
autogamy, iL 364.
Dianthus (Knipontauus, hybrid. iL 563.
Dianthus plunuirius, possible cause of doub*

621.

ii.

Desmanthus natans, swimming apparatus,

opening of flower,

ro(,>t,

iL

207.

and

Saussure, discovers red-snow. i. 38.
Deserts, annual and perennial plants

196.

ii.

vulgaris,

De

422.

glaeialis,

coloration, ü. 511.

649.

i.

165.

ii.

Dermoglcea,

1S5.

213.

fruit protection,

inequality of leaves
leaf-mosaic, i. 411.

night TJsitors,
odour, i. 431.

ii.

ii.

186.

ii.

ii.

luidulatus,

Creticus,
size of flowers,

leaf origin,

165.

202.

Kiiightii, size of flowers,

Dianthus

Dianthus inwlorus

454.

i.

and Dracuuculus

Dermestes,

Dato Palm.

Datura ceratocaula,

ii.

distribution of sexes,

Derivatives, of hydro-carbons,

—

i.

zoospores,

645.

—

— scent,

943

Canadensis,

twigs, L 417.
Diervilla rosea, ovules
len-tubes, iL 414.

erect

and

and pendent

attraction of pol-

Diffusion, through membrane and free, L 59.
Digestion, by Nepenthes pitcher, i. 135.

— in Aldrovandia. L 153.
— of prey, by Diomua, 150.
i.

INDEX.

94-1
Digitalis,

aud

insect visits,
ii.

Seo Comus »anouinea.
Dolomite, attacked by Lichens, L 257.

Dogwood.

ii. 3(37.

ii.

prevalence of, i. 83.
Doria, pericarp mucilage,
Dormant buds, ii. 30.

ii.

ii.

— eye,

ii.

and

colorar

511.

i.

Dioecious flowers,

ii.

ii.

—

ii.

due

75.

Dionsea muscipula, i. 148, 150, 340,
Dioon, Central America, ii. 720.
Dioscorea, mechanical tissue, i. 732.

— pollen-grains,
— seed-dispersal,

ii.

536.

petiole,

ii.

ii.

i.

Dipsacus, protective water basins, ii. 234.
Dipsacus laciniatus, water- receptacles,
239, 242.
Diptera, gall formation, ii. 527.

Discifloraj,

ii.

i.

528.

Discopodium, i, 746.
Disc-shaped receptacle,

240.

Dispersal of offshoots, by animals, iL 827.
general remarks, ii. 832.
Displacement, of leaf, by torsion, i. 407.
— of whorls, i. 397.
Dissemination and germination, i. 614.
of respective partners of Lichen-thallus,

—

i.

Distribution and climat«,

ii.

ii.

2.

of plants,

584.

ii.

ii.

Dry-rot,

autogamy,

ii.

and

heat,

Divergence of leaves,

i.

508.

See Merulius lacrymans.
Bois Raymond, compares dynamical
with morphological description, L 17.
Duckweed. See Lemna.
Ducts, for collecting wat r, in foliage-leaves,
L231.
Dry-rot Fungus.

337.

Du

Dudresnaya coccinea. antheridia, ic.
fertilization and fruit formation,
Dulcite. alluring,

406.

ii.

ii.

543.

564.

flowers,

ii.

i.

Durvillsea

61.

iL

53.

461.

197.

See Quercus

Durmast.

ii

and colour and odour of

Dung-beetles,

Durvillrea, habit,

ii.

sessilijiora.

664.

utilis. edible,

ii.

665.

Dust, aerial, chemical substances

— circidation of, 81.
— collection by Mosses

in,

i.

81.

i-

and Lichens,

&c.,

i.

266.

&c., Ü. 731.
of Orotava, age

and dimensions,

i.

714,

— in snow and L 79.
— meteoric, nature L 80.
— organic, food of rotifers, iL 255.
air,

of,

720.

Dracocephalum, pericarp mucilage, L 615.
Dracocephalum Ruyschianum, elevation and
ii.

511.
ii.

beetles,

ii.

208.

&c., insect visitors,

ii.

Dutch Rush. See Equisdum kitmale.
Duvaua longifolia, and gall of Cecidoses
Eremite,

745,

Draciinculus creticus, and carrion-flies and
165.

ii.

534, 537, 539.

Dwarf Elder. See Samhucvs Ebulus.

— Leek. See Allium Chamcvmoly.
— male, of CEdogonium, 651.
— Palm. See Ckamarops htimilis.
ii.

Dragon-tree. See Dracctiia Draco.
Draparoaldia, differentiation of thallus,

— swarm-spores,
— thallus, ii.652.

ii.

i.

29, 30.

E.

Drimys, pollen tetrads, ii. 97.
Dropwort. See Spiraa FUipendula.
Drosera.

PL

II.,

i.

154, 158, 237, 536.

— arrangement of leaves, &c., L 144.
— autogamy, 356.
— comparison of leaf with that of Dionsea,
ii.

i.

151.

— digestion of prey, 146.
— duration of blossoming, 214.
— glands, 144.
— great number of species, 143, 148.
— nectaries. iL 178.
— ovary, 75.
— ovule, 82.
— pollen-sacs, 89.
— stigma, 282.
— tentacles and their movements, 145.
i.

ii.

246.

— conditions affecting,
—

230.

620.

746.

i.

Disease, due to bacteria, i. 163.
Dishes, water-collecting, of plants, position,
i.

aizoides,

coloration,

—
—
—

ii.

230.

ii.

Dryoterus terminalis, budgulls on Oak,

Dracontium, tubers,

777.

Discolichenea, characters, ii. 693.
subdivision, ii. 694.
Discomycetes. i. 168; ii. 19, 676, 682, 683.
as lichen-fungi, ii. 693.
mode of attack, i. 163.

428.

Draba, hybridization,

verna, autogamy, ii. 339.
col our-cont rast in inflorescence, ii. 192.
Dracjena, mode of growth, i. 660.
Dracaena Draco, geographical distribution,

ii.

237.

—

Draba

— pollen deposition in, 278.
— water receptacles, 156.

it.

Douglas Fir. See Tsuga DoiujtaHu.
Doum Palm. See Hyjikfrne tht baica.

315.

—

429.

distribution of seiea, iL 298
procumbent habit, i. 062,

548.

86.

ii.

Draba stellata, habitat and hairiness, L 315.
Draba Thomasii, hairs, i. 321.
Draba tomentosa, habitat and hairiness, i.

93.

155;

Dryandra floribunda, protection of storoata
from moisture, L 296, 298.
Dryas, receptacle and carpels, ii. 76.
Dryas octopetala, i. 303. 3U4.
autogamy in, ii. 381.

-87.

Draba borealis, autogamy, ii. 339.
Draba Hoppeana, hybrid of D. Fladnizensis
X D. Cariuthiaca, ii. 586.
Draba repens, unfruitful artificial autogamy,

—

ii.

833.

colour-contrast in inflorescence, iL 192.
protection of pollen, ii. 121.
Draba alpiua, absence of hairs, ii. 316.

540.

Diptero-cecidia. gnat-galls,
Disa, S. Africa, ii. 737.

— pollination,
ii.

403.

ii.

ii.

i.

ii.

Dryness, preventive of decay, i. 202.
seed protection against. iL 447.
Dryobalanops, seed-dispersal, ii. 854.

origin,

Draba

Diplotaxis, dehiscence of pollen-sacs,
twisting of anther, ii. 250,
Dipsacere. ii. 352, 765.
distribution of sexes, ii. 298.
— insects and pollen, ii. 244.

ii.

of,

Dryandra. inflorescence,

ii.

99.

on Aspen

Drupe, nature
69.

87. 89.

ii.

to gall-mites,

long fresh,

i.

89.

ii.

157.

Drjadea;, protection of pollen, iL 118.
of,

646.

— indumenta of hybrids,
— nectary, 175.

ii. 852.
Dioscorides, i. 4.
Diospyros Lotus, imperfect flowers, ii. 294.
Diphtheria, i. 163. 506; ii. 624.
DipIochlamydecB, of De Candolle, ii. 603.
Diplosis, escape of larvae from gaUs, ii. 538.
Diplosis botularia, gall on Ash leaf, ii. 534.

Diplosis tremulse, gall

i.

abortive pollen,

136.

Diooaja, advantage of carnivorous habit
Questioned, i. 157.
leaf compared to that of Drosera, i. 151.

—
— ovary,

flowers,

L

i.

Drosophyllum lusitanicum,
Drupaceous nut, nature of,
of Fumaria, ii. 427.

430.

seed-dispersal,

ii.

staminal stipules,

Double

314.
313.

ii.

ii.

148.

— description, L 154.
— epiphyllous secretory glands,
— ovary, 75.
— used as lime-twigs, 155.
ii.

ii.

528.

i.

Dorycnium herbaceum,
Dor>'phora, stamens,

ii.

majority protogyiious,

Drosophyllum, L
of

108.

i.

143.

—

ii.

Dorycuium decumbens, ash

134.

ii.

i.

Droseracerc. genera of, i. 148.
movements of stamens, iL 250

322.

isolated colonies,

and

u.

ü. 120.

— on trees and rocks, 156,
— seed-dispersal, 835.

wind-fertilization,

— plant, type, 299.
— plants and hybridization,
pollination,

induced drooping,

artificially

Doronicum cordatum, dichogamy, ii. 312.
Doronicum glaciale, geitonogaray, ii. 322.
Doronicum Pardalianches, opening
flowers and growth, ii. 220.
Doronicum scorpioides, geitonogamy,

625.

ii.

615.

Dorsal suture, of follicle, &c.,
Dorsteniaceae, ii. 758.

502.

Dimorphic fruits, ii. 878.
Dinifera, group of Dinoflagellata, ii. 625.
Dinoflagellata, animal affinities, ii. 620.

— description,

i.

30, 34.

ii.

212.

ii.

279.

ii.

weather and autogamy, iL 391.
Drosera obovata. hybrid of D. longifolia X
D. rotundifolia, ii. 586.
Drosera rotundifolia. carnivorous, habitat,

123-

Digitalis purpurea, duration of flowering, ii.
(213.
flower-opening constant, i. 559.

temperature exi>eriments,
See Anethum gravtoUns.

of.

— protection of pollen,

110.
Digitalis ochrolcuca, elevation

Dill.

nature

Doronicum,

ii.

attraction of foreign
pollen-tubes by onUcs, ii. 414.
Digitalis lutescens, sheltering of pollen, ii.

Digitalis grandiflora,

ii.

Btigma,

—

ii.

longifolia. duration of blossoming.

iL 214.

flower. iL 279opening and closing,

Canis.

ii.

tion,

Drosera

Dog's Mercury. See McrcuriaUs perennix.
Dog's-iooth Violet. See Erytkronium Vtns-

222.

ii.

— as instict shelter, 163.
— bees and poUeo, 247.
— corolla and autogamy,
— effect of mutilation, 517.
— ODe-sided raceme, 224.
— ovary, 76.
— protaudrous, 311.
— protection of pollen, 118.
— spurred hybrids, 576.

i.

i.

879.

i.

527.

397, 403.

Division, of cells, i. 576.
of labour, i. 251, 367, 561, 594.
Doctrine of prolepsis, i. 8.

—

Dodder. See Ciiscuta.
Dodecatheou, autogamy,

i.

ii.

ii.

ii.

ii.

i.

ii.

333.

Drosera intermedia, antholysis,

ii.

83.

Earth, properties and structure,
Earth-stars. See Geaster.
Earwigs, protection against,

ii.

i.

82-84.

445.

East Indian Archipelago. Heuslowia in, i. 204.
Ebenaceae, iL 768.
Ecballium Elaterium, seed-dispersal, ii. 834,
Echeveria, epiphyllous buds, ii. 40.

— leaf-rosettes,
Echeverias,

and

i.

410.

cold,

i.

543.

— Mexican, aqueous tissue,
Echinocactus, L 327.
— and night visitors, 196.
— cross-fertilization, 301.
— spines, 446.

i.

328.

ii.

ii.

i.

Echinocactus horizontalis, iL 787.
Echinocactus oiygonus, 4c., size of flowers,
Ü. 186.

INDEX.
Ecbinocactus Tetani, scent, ü. 201.
time open. ii. 213.
Echinophora sptnosa, " spinose leaves",
Echinops. spiny leaves, i 4ZS.
Echinopsis, autogniuy,
bristles,

i.

ii.

185.

i.

— mycorhiza.

744.

Edelweiss of Himalayas, i. 316.
Egg-apparattis=archegonium, ii.

Empetrum

Empusa,

Empusa

flies,

fertilization, U. 475.

Gymnosperms,

ii.

418.

ering,

ii.

fruits,

&c., in,

i.

539.
ii.

752.

— scent, 209.
678.
— fruit, 678.
Elaters, of Anthocerotacese. Ü. 698.
— of Eqnisetum. ü. 712, 713.
— of Hepaticae, function, 16, 696. 813.
ii.

Elaphomyces. forms mycorbiza,

ii.

ii.

Elatine Alsinastrum, aerial and submerged
leaves, iL 503.

Elbe, self-purification, i. 265.
Elder. See Samhucus niora.

— Dwarf. See Sambucus Ebulua.
— Bed-berried. See Saniimcus raccmosa.
— scent, 202.
ii.

Eleanthus, flour-like coating on lip, ii. 169.
Electric phenomena, in Dionsea, i. 151.
Elephant, agent in di3[>ersion of Rafflesia
199.

Eleuthero petal», of Braun, ii. 605.
Elevation and colour, ii. 511.
and date of blossoming, &c., L 525. 526.
Elm. See Xllmua.
Elodea,L77, 665; iL 739.
— effect of heat on. i. 553.
EUodea Canadensis, pollination, ii. 133.
propagation by offshoots, ii. 457.

—

of.

Elvend Kuh, features of vegetation, ii. 457.
Elymus, pollinatioD. ii. 142.
(Uymus mollis, and cold, L 547.
Embryo, detachment from parent, ii. 450.
— development in Phanerogams, ii. 420.
differentiation, L 596, 730.
equipment for Journey, ii 423.
— meaning of term, U. 47.

—
—
— nutrition, 598 et seq.
— of AspergUleae. 60.
— of Centrospermse, ü. 750.
— of Cbara, 64.
— of Cynomorium, L 198.
— of Erysipheae, 59.

column, i.
Endogenre. of

ii.

903.

De

Candolle,

Endospore, of Bacteria.
of,

ovary,

509.

opening of flower,

plumed
in

Norway,

ii.

W. 421.

ii.

threads, iL

309-

ii.

i.

744.

453.

648.

129. 533.

iL 672.
gall

seeds,

ii.

ii.

212.

858.

hirsutum, cohering poUen-grains,

97.

colour-contrast of flowers, ü. 189.
protection of pollen, iL 121.

390.

Entoderma, endophytic, ii. 652.
Entomophilous Arctic and other plants,
percentage of autogamous species, ii. 400.

on HeltcbryBum,

EpUobium montanum, anthocyanin,

i.

520.

cohering poUen-grains, ii. 97.
colour-contrast of flower, iL 189.
protection of pollen, ii. 121.
EpUobium parviflorum. autogamy, ii. 335.
EpUobium roseum, protection of poUen,

il.

121.

521.

gall

Epacride«.

i.

EpUobium
ii.

879.

Enteromorpba, range. L

on Gnaphalium,

1.

ii.

551.

464. 465.

EpocridacesD, pollen tetrads, iL 97.

647.

with viscin

n. 213.

213.

t.

214.

— nature, function, &c.,

1.

212.

iL 278.

subterranean runners,

554.

Enzymes and gall formation,

—
—
602.
&c..
— protection and climate, 447.
— protective coverings, 601.

ii.

by bees, iL 195.
EpUobium coUinum, duration of flowering,

Entada gingolobium, stranded

ii.

102.

re-erection of inflorescence,

605.

Entyloma Aschersonii,

ii.

visited

Ennobling, application of term,

Entomophthoreaj.

self-

101.

flora of. L 6.

— plants,

and

77.

protandrous flowers,

i.

ii.

ii.

pollen-grains

i.

— structure. &c..

368.

ii.

poUen deposition,

i.

I.

— autogamy, 335, 352.
— grooving of stem, L 95.
— hybrids, 584.
— pollen, iL 104.
— seed-hairs, 424.
— thin places of pollen-grain,

opening of flower,

iL 623.

Energy and fermentation, L

ii.

i.

cross*

pollination, iL 335.

ii.

— conversion by plant, 378.
— kinetic L 492.
— of respiration, measurement, 495.
— potential. L 492.
— transformation by plant, 492.
ii.

EpUobium, alternation of

alsinefolium and E. palustre,
established hybrid of, iL 591.
EpUobium angustifolium, autogamy, ii. 354.
iofloresceuce, ii. 309. 354.
nectary concealment, ii. 181.

Endosphieracese, description, iL 637, 638.

— methods of,
— success in,

— of succulents, L 329.
— of young stem, L 719.
— transmission of carbonic acid,

EpUobium

ii.

origin of species, Ü. 596.
Enz>'me-like poison of stinging hairs, L 441.

L 184.
of parasitic Phanerogams, i. 176. 183.
of Rbizophora, nutrition, germination,

Angiosperms,

ii.

521.

ii.

II.

603.

—
—
—
—

— of Orobancheae.

Vol.

ii.

Endoplasm, L 34.
Endosmosis. See Osmosis.
Endosperm. L 598.
absence in Gourd, i. 610.
homology, ii. 717.
of Gymnosperms. ii. 418.
origin and nature, ii. 421.

England,

L

of leaves, in relation to transpiration,

ii.

— of Fema. 68.
— of Gramine«, L 604.

Eiiibr>-o-ceU of

901.

Environment and

ii.

1.

ii.

247.

Entyloma Magnusii.

ii.

ii.

—
—
—
— in rolled leaves, 302.
— many-layered, 369.
— of leaf, wettable and non-wettable parts, L
226, 280. 309.

iL S82.

523.

ii.

of flow-

Epidermis, i. 469.
as conducting apparatus, i. 369.
cells, adaptation to function, i. 369
functions in bifacial leaf, L 370.

—

506.

i.

Eadophyllum Sempervivi, on House-leek,

ii.

i.

— undifferentiated.

of.

liability to extinction,

Engler.

L 222.

air.

214.

ii.

230.

— species, examples,

ii.

i.

ii.

619.

Endlicher, system of, ii. 603, 604,
Eiidocarpon, a pyrenoUcben. ii. 695.
Endocarpon miniatum, situation on a marble

Elreagnus, hair-scales, i 322, 324;

and Trento-

i.

438.

Endemic diseases, cause

i.

262.

Eichler, u. 605, 616.

fluviatilis

i.

606.

importance
preservation of

133.

EIncephalartos, cotyledon in germination, L

— spinose leaves,

318.

310.

absorption in moist

Encysted Plasmodium of Myxomycetes,

of Fucus vesiculosus, discharge, ii. 663.
Eggs, of Chlorophycese. ii. 628.
Egyptian desert regions, hairiness of plants,

ii.

Epidendrum Lindleyanum. duration

739.

ii.

iL 212.

Epidendrum elongatum, amount of water-

672.

168.

Ü. 133.

losus, iL 664.

i.

i.

ii.

465.

pollination,

with spermatozoids, of Fucus vesicu-

seeds,

i.

824.

ii.

life-cycle,

in,

stomal»

296.

pohlia spongopbila, iL 653.
Epicotyl, L 596.
Epidemics, cause of, L 506.
Epidendrese. ii. 738.

Enalus acoroides, geographical distribution,
U. 417.

472.

Eismänner, of May.

protogyuy

i.

Epbydatia (SpongiUa)

303, 490.

i.

spore-dispersal,

mould on
Eualus.

478.

behaviour iu fertilization,

— graves,

ii.

300.

i.

nigrum,

Muscte,

ii.

from moisture,
Ephemeral flowers,

432.

!.

cuticular rods on leaves, i. 302.
Empis, sheltering in flowers, ii. 1Ö3.
Empleurum serrulatum. stamen, iL 87-

Emulsin.

constituents, iL 41$.

L

695.

251.

i.

— rolled leaf of.

Ectocarpus, host of Entoderma, ii. 652.
Ectocarpus siliciilosus. fertilization, U. 661.
Ectoplasm, i. 34. 57. 72, 569.
Edelraut. See ArUmisia ifuteUina.
Edelweiss. See Gnaphalium L^ontopodium.

Egg-cells, in

Ii.

ii.

Erapetraceio, U. 763.

Empetrum, and animals,

225.

ii.

Italicum, bristles, i. 439vulgare, pollen-grains, U. 97.
Ectocarpacen), structure. &c., iL 661.

development after

ii.

ii.

Ecbium
Echium

ii.

ii.

ii.

ii.

—
332.
— description and details, 726.
— dioecious, 299.
— egg-cells and fertilization, iL 418.
— flowering at Kew, 474.
— ovule and fertilization, 415.
— reserve-buds, 33.
— seed envelope, 441.
— various species, protection of
ii.

Emericella variecolor, a gnsterolichen,
"Empalement" or calyx, ii. 210.

ii.

of Fern.

Ephedra, i. 376.
chlorenchyma, L

715.

11.

598.

i.

— and contents, iL 416.
— homology. 478. 717.
— of Gymnosperms, 418.
— of Monotropa. 417-

441.

— cross-fertilization, 301.
— insects and pollen, U. 245.
— protantlrous, 311.
— stamens as insect platform,
— unfolding of inflorescence,

Egg-cell,

Embryo-sac.

Ii.

Echinopsis cristata, size of flowers,

Ecbium,

Embryogeny. of Sclaginella.
Embryonic cell, ii. 417.
1.438.

347.

ii.

945

i.

EpUobium scaturiginum. an established
wild hybrid, iL 591.
Epimedium, anthocyanin, L 484.
dehiscence of poUen-sacs. ii. 93, 95.
flower and autogamy, ii. 349.

—
—
~ nectaries,

ii.

178.

Epimedium alpinum, autogamy,
flower,

U. 347.

236.
Eplpactis, habitat and foliage, L 110.

306; iL 768.

ii.

— and animals, L 432.
— mycorbiza on. 91. 251.
— nectao'. U- 176.
— symbioiHi.'ü with <lifferent Fungi tu different Epipactia and Cephalanthera. hybridization,
i.

localities,

i.

iL 583.

252.

Epacris. pollen tetrads, U. 97.
Ephcbe Kemeri, iL 694.

a gelatinous Lichen,

{.

244.

Epipactis latifoUa, abortive stamens, iL 253.
pollination, iL 254, 255. 283.
Epipactis microphyllo, radical buds, iL 28.

110

INDEX.
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and other bybrids,

ii.

Erica

Epiphragm, of Polytricbum peristome,

ii.

distribution in Istria. i. 306.
Erica caffra. details of leaves, i. 301. 302.

Epipnctia

Bpeciosa.

583.

703.

Epiphyllous buds,

— sboots,

aud
547.

ii.

Epiphyte,'meaDiBg of term, i.
Epiphytes, adveotitioua roots,

ii.

751.

i.

i.

i.

or

i.

161.

i.

Ericacese,

— nectary, 176.
— pollen deposition and retention,
— position of labellum, 224.
— scaly stem, 652.

284.

ii.

ii.

— hair-like cuticular filaments,
— heterostylism
398.
— hybrids among, 585.
— in Alps, 489.
— mycorhiza
251.
— pollen tetrads,
Erigeron, autogamy,
359.
— natural hybrids, 585.
in.

i.

Epipogium apbyllum, ii. 201.
absorptive cells and food-absorptiou,
description, i. 111.
flower, &c., ii. 226.
habit, ii. 737.

Erigeron alpiuum, dichogamy, ii. 312.
Erineum quercinum, former gall-name,

110.

i.

rapid growth of flowering stem, i. 118.
Episcia bicolor, epiphyllous buds, ii. 43.
Epithemia, cold resistance, i. 542.
Equisetacese, alternation of generations, ii.

Eriophorum.

ii.

Eriophorum vaginatum, difBculty of

i.

ii,

ii.

711.

ii.

i.

i.

i.

Equisetum arvense and E. limosum, hybrid
532.

ii. 712.
spores with elaters, ii. 712.

fertile shoot,

fertile shoots,

i.

653;

14,

ii.

Equisetum
Equisetum
Equisetum
Equisetum
Equisetum
Equisetum

giganteum, &c., height,

ii.

leaves,

712.

sylvaticum. il 14, 712.

Erysimum,

ii.

of,

i.

653.

1.

220.

ii.

636.

327.

321.

i.

ii.

Er>simum odoratum.

i.

scent,

ii.

202.

and ascospores,

ii.

Euphorbia amygdaloides, anthocyanin. i. 520.
Euphorbia coerulescens, spines, i. 446.
Euphorbia Cyparissias, and galls of Ceci-

domyia Euphorbise, ii. 547.
and Uromyces Pisi, ii. 525.

19.

— description, 677.
— fertilization, &c.. 59.
170.
Erythraea, alluring petals,
— dehiscence of pollen-.'sacs, 93.
— grooving of stem, 95.
— opening of flower, 212.
— protection of pollen, 113.
— Btigma, 281.

radical buds,

ii

hypocotyl,

ii.

altaicus, &c., alluring tissue,

ii.

ii.

213.

stamen,

Ergot of Rye.
ii.

inflorescence,

ii.

See Claviceps purpurea.

name,

i.

5.

— hybridization in, 330, 585.
— pollen sprinkling, 275.
— pollen tetrads, 97. 104.
— sticky stigmas, 282.
— suitable substratum, 250,

ii.

ii. 91.
pulchella, corolla

and autogamy,

366.

,

ii.

Erythronium,

ii.

iL 731.

— protogynous,

ii.

ii.

311.

Ei-ythrouium Dens-Canis, leaf-bud, emerging

ii.

ii.

498.

from

ii.

28,

Euphorbiaceje. ii. 756.
cactiform, i. 327,
geographical distribution, L 328.

—

habitat,

i.

328.

organization, L 328,
oxalate of lime, L 328.
dehiscence of pollen-sacs, iL 92.

—
— distribution of sexes, 297.
— monoecious, protogynous, iL 313.
— odourless, 431.
— parthenogenesis
465.
— "Phrygian", 444.
ii.

196.

ii.

i.

Erythnea

duration of flowering, ii. 213.
Erythrina crista-galli, &c scarlet flower,

681.

Erica, dispute about

309.

28.

Euphorbia spinosa, spinosity, i. 444.
Euphorbia splendens and polychroma,
oured bracts, ii. 183.

Ery thnea Centaurium. duration of flowenng,

171.

Eremurus Caucasicus.

ii,

scent, iL 202.

Euphorbia dulcis, scaly stem, i, 652,
Euphorbia Peplus and vulgaris, buds on

ii.

—
—

soil,

i.

29.

ii.

i.

ii.

Eremurus, aphide mimicry, ii.
behaviour of styles, i. 740.
geitoDogamy. ii. 326.

ii.

ii.

i.

Eremosphffira,

&e.. geitonogamy,

ii.

ii.

ii.

529.

Euphorbia, axillary buds,

ii.

213.

ii.

320.

319,

— filament of stamen, 87.
— hybrids. iL 584.
— laticiferous tubes, 470.
— nectaries, 173.
— ovary, 76.
— pollen-grain, 100.
— protection of pollen, 124.
— protogynous, 313.
— starch, 459.

ii.

Eranthis hiemalls, duration of flowering. iL

Ergotism,

451.

185.

hairs,

Erysipheie, asci

ii.

ii.

ii.

i.

Erysiphe, development of embryo, ii. 60.
Erysiphe Tuckeri, destructive vine parasite,
L 166; Ü. 677.

183.

— germination, 622.
— movements of stamens, 250.
— nectaries, 179.
— opening of flower and growth,
— protection of pollen, 112, 114.

ii.

ii.

ii.

cattle,

Erj'ogium creticum, coloured inflorescence
stalks,

173, 179.

ii.

438.

Eryngium campestre and

Eranthia. colour of sepals,

Eremurus

i.

438.

hiemale, commercial use, ii. 713,
inundatum, hybrid, ii. 582.
limosum, necessary soil, ii. 612.

Telmateja, shoot, kinds
Equitant leaves, i. 336.

mite-galls,

spinose leaves, i. 43S.
Eryngium bromelia?folium,&c,, geographical
i.

427.

;

Eupatorium cannabinum.

Eryngiujn alpinum, coloured bracts, ii. 183.
Eryngium amethystinum. at Trieste, L 451,
coloured inflorescence stalks, ii. 185.

distribution,

476.

i.

ii.

Europaeus. L 4S7 ii. 173.
flowering branch, iL 778.
Euonymus verrucosus, i. 4S7.

ii.

i.

and

weather-cock leaves,

Euonymus

407.

i.

ii.

i.

Euonymus, aril. ii. 425.
— honey and pollination,

— tendrils, 692.
Eri'ugium, geitonogamy, iL 323.
— pollen deposition, 278.
— protogynous, Ü. 311.

ii.

—
Euglenaa,
63.
— food-absorption, 113.
— various habitats, L 105.

Erodium Cicutarium. cotyledons, i. 621.
opening and closing, iL 212.
Ervum. behaviour to own and foreign pollen,
ii.

ii.

471.

— fruit-planting, 619.
— nectaries, 175,

616.

ii.

ii.

ii.

Eucalyptus orientalis. cotyledons. L 621.
Eudorina, life-history, iL 633.
Eugenia, venation, L 631.
Eugenol. See Oil of doves.
Euglena and Polj-phagus Euglenae, ii. 671.
saprophytic, L 103,

Euglenopsis. life-cycle, ii. 636.
Eulalia japonica. protection of stomata from
moisture, i. 294,

i.

i.

— fossil remains, 713.
— sporophyte characteristics, 704.
432.
Equisetum, and animals,
— arrangement of stomata. 280.
— elaters, function of, 815.
— number of species, 711.
— silica
712.
— siHcic acid in, 67.
— switch -plants, 330.

sterile

166.

Erodium, fruit-anchoring,

ii.

335.

i.

Eristalisarbustorum, on Phlox and Solidago,

ii.

ii.

ii.

culti-

vation. L 113.

ii.

of.

fruits,

857.

ii.

in,

756.

748.

Eriophorum angustifolium, plumed

476.

— antheridia and fertilization, 68.
— apical-cell, 579.
— description, 711.
— Palaeozoic, 612.
— prothallium, 68.
— sporangia and spore-formation, 14.

ii. 782.
variety of foliage,

ii.

529.

Eriodendron, fruit and seed, ii. 423, 424.
Eriodendron caribieum, buttress- roots, L

iL 107.
i.

Eucalyptus amygdalina, i. 723.
Eucalyptus coriaceus. cotyledons, L 621.
Eucalyptus globulus, flower-bud and fruit,

ii.

257.

492, 655.

ii.

—
— unprotected pollen,
— vertical leaf-blades,

ii.

habitat and foliage,

iL

684.

Eucalyptus, bark, L 720.
capsule, ii. 431, 432. 449.

97.

ii.

and reproduction,

i.

639.

Euastrum oblongima,

91,

i.

of

260.

i.

Euastropsis, structure
310.

i.

ii.

i.

in,

ii.

— habit, L 589.
— lime-incrusted,

305.

ii.

i.

114.

name

de sangue", Brazilian
Helosis. L 193.
Ethane, i. 453.
Ether and radiation, i. 518,
Ethereal oils, i. 461.
Euactis, circular movements,

i.

ii.

ii.

Eciuisetales,

E,

301.

i.

167

838.

114.

X

768.

ii.

ii.

303.
ii.

"E.<ipigo

ciliaris

586.

ii.

— Cape, number and variety,
— dichogamy in, 312.
— geitonogamy in, iL 328.

—

329.

ii.

— beterostyly, iL
— seed-dispersal,

Eschscholtzia Califomica, cotyledons, i. 621.
duration of flowering, iL 213.
heteroatyly. iL 302.
protection of pollen from rain, ii. 112,

180.

Erica Tetralls, i. 305.
Erica vestita. rolled leaves,

i.

Epiphytism, among Marine Algro,
Epipogium, i. 184, 655.
absorbent cells, i. 766.

ii.

328, 329.

stamen, ii. 329.
Erica cinerea, i. 305.
Erica Mackayi, hybrid of E.
Tetralix.

i.

ii.

Erythryneaj, prickles, i. 433.
Eschscholtzia, flower shape,

547.

inflorescence and flowers,
pollination, ii. 129.

i.

Erythrophyll, of Florideaj, fluorescence, U.
388.

depth of flower,
geitonogamy, ii.

56.

— aerial roots, 753.
— favourite bark, 720.
— formerly treated as parasites, 159.
— mode of grou-th of roots, rhizoida,
hyph^,
115.
— nutrition, 116.
— on epiphytes, 116.

pollination,

Cecidomyia

of

galls

Erica carnea and galls of Cecidomyia Eric»,

37. 40, 44.

ii.

37.

ii.

arborea
Erica',

640.

i.

in,

i.

ii,

col-

INDEX.
Eiiphorhiace». phyllocladoua,

i.

— spiues, 446.
— staminal filaments. iL 88.

"Eyes",

SH.

— stiuging h&'m,

i.

Fern, life-cycle,

— of potato,

i.

Fading of corolla and pollination,

i.

Fagiw, i.263;

i.

ii.

Euriops, pericarp mucilage,
liaues,

i.

i.

615.

i.

i.

Euryangium Sumbul, geographical
tiou, fiowcring,

i.

distribu-

745.

i.

232.

i.

238.

Excretions,
plants,

of

viscous,
i.

carjophyllaceous

and Witches' Brooms

Carijini

Hornbeam,

ii.

of

ii.

fohage constant,

559.

i.

normal and sucker

i

613.

i.

leaves,

ii.

ii.

515.

ii.

vernation, i. 350.
vertical range, i. 527.

Fairy rings, ii. 792.
Falcaria ravini,
umbels, i. 530.
Fall of leaf,

ii.

ii.

of,

pendulous

periodically

Ferraria, equitant leaves,
Fertilization,

527.

527.
ii.

688.

688.

i.

ii.

Fatty acids, nature of, i. 463.
Favus, medical name for ringworm, i. 169.
Feather-foil. See Hottonia.
Feather-grass. See Stipa eapiltata.
Feather-grasses on a Russian Steppe, PI.
VI.
Feather-leaved Palms, ii. 740.

Felspar,

gall-formation,

ii.

Felt, of hairs,

— tyite of community,
Felt-galls,

ii.

See Osmotis.

Felt-hairs,

Exostemma

longiflorum, flowers after pol-

Felt-like mycelial

linatioD.

ii.

222.

roots,

—

260, 264. 265. 266, 267, 269.
Exposure, and opening of Üowere,
Expiilsive-fruits, range of, ii. 839.
Extinction, incomplete, ii. 902.

ii.

Extine, of pollen-grain, U. 100.
Extrorse, of anther^ ii. 95.
Eyebright. See Euphrajria.
Eye-«pot, of Chlamydomonas, function,
629.

— of Bpennatozold,

ii. 62.
Eye-epots, of VoItoz, iL 635

249.

See Fcmtculum.
Fenugreek. See Trigonella/anum-gracum.

Ferment

action, hypothesis,

Fenuentation, alcoholic,

i.

509.

i.

507.

respiration,

mutual replacement,

509.

— and Saccharomyces, iL 684.
— by Bacteria, 623.
— nature of, L 505; 519.
i.

ii.

FermeDt-fuDgi,

418.

ii.

ii.

ii.

ii.

ii.

ii,

ii.

ii.

1.

505.

ii.

56.

Ferulago, geitonogamy, ii. 325.
Fescue-grasses. Sec Fentuca.
Festuca, ii. 746.
and Lolium, hybridization, ii. 583.

—
— leaf-closing,
— pollination,

i.

ii.

340.
142.

— stomata, 340.
— vascular bundles of leaf,
Festuca alpestris and

i.

343.

cattle, L 436.

leaf, section, L 342.

Festuca alpina, bulbils, ii. 454.
Festuca arundinacea, barbs, i. 439.
Festuca nigrescens, anthocyanin in glumes,

506.

464.

i.

i.

— and

ii.

ii.

i.

of Bacteria, i. 162.
of Pinguicula, action on milk, i. 142, 143.
secreted by Drosera glands, i. 144.

— and enzymes,
— and Moulds,
ti.

889, 894.

and animals, 1. 442.
mantle on Phanerogam

i.

and Phanerogams,

— in Ferns, 475.
— in Flurideae, iL 60.
— in Helianthemum marifoHum, 411.
— m Marsilia, Salvinla, and Selaginclla. iL
69.
— in Moulds, doubted, 677.
— in Mtiscineie, 65.
— in Peronosporeaj, 669.
— in Phanerogamia, iL 717.
— of inclosed ooplast, 54.
— of Orchids, by Darwin, 738.
— resemblance in Muscineiu and Characeao,
66.
— twelve typical processes, 48.
— unsolved problems, 415.
Fertilizing-tube of Peronospore«,
of Saprolegniaceaj, ii. 484.
Ferula, flowering, L 745.

257.

Fennel.

—
—

219.

ii.

528. 529.

Exoemoslfl.

Exotbecium, of anther. U. 94.
Experiments, cultural, difficulties of, iL 613.
questiona addressed to nature, i. 18.
Explosive apparatus for pollen dlsi>ersal, U.

i.

324.

i.

ii.

ii.

80. 83.

— attacked by lichens,

520.

739.

— and origin of species, 594.
— and pendulous flowers, 530.
~ changes initiated by, 422.
— conditions in Phanerogams, 72.
— essence of process, 46.
— essential difference between Cryi)lnganis
ii.

738.

Exobasldium Vaccinii.

Exocarpus, switch-plant, i. 330.
Exogamy, nature of. ii. 647.
Exogense, of De CandoUe, ii. 603.

68.
i.

i.

462.

i.

336.

ii.

Fegatella, receptacles, ii. 697.
" Fel de terra", i.e. earth-gall, native name
of Lophophytum mirabile tubers, i. 196.

526. 688.

i.

415.
ii.

Exobasidlum, gall-formation, ii. 519.
Exobaaidium Lauri. ii. 521, 688.
Exobasidium Khododendri, ii. 688.
ii.

ii.

— and mucilage in Ferns,
— and order of blossoming,

Fascicled roots, i. 751.
Fat, in endosperm, ii. 421.
transformation, i. 601.
Father-plant, in hybridization, ii. 557.
Fats, 1. 216.
vegetable, functions and composition.

11.

Exoascus insititiEe on Prunus insititia, ii. 527.
Exoascus Pruni, and pocket-plum, ii. 524, 670.
ExoascuB turgidus, and Betula verrucosa, 11.
Exobasidese, hosts,

i.

ii.

i.

Falling Stars. See Nostoc.
False Indigo. See Amorpha.
Families, mutual relationships, ii 605.
of flowering plants, number, ii. 604.
Family, subdivision of alliance, ii. 617.
Fan-palms, spines, i. 433; ii. 740.
Fasciation, due to gall-mites, ii. 549.
Fascicle,

ii.

ii.

347.

i.

S.

i.

leaf-unfolding, i. 353.
liberation of cotyledons,

—

524, 676.

Exoascus epiphyllus, and Alous incana,

ii.

ii.

ii,

354,

i.

722.

—

527, 676.

ExoascuB Ceraai, and Prunus, ii. 527.
Exoascus deformans, and "curl" disease,

— hymenium,

i.

ii.

621.

—

461.

Exidia, appearance, i. 112.
Existence, struggle for, ii. 600.
Exoascace^e, description, ii. 676.
Exoascus Alni-incame, galls, ii. 523.
Eioascus amentonim. See E. Atni-incance.

Exoascus

hairs,

dimensions,

—

— from water-absorbing apparatus of Aspen,

250.

i.

485.

Evergreens, cuticle usually thick, i. 310.
Evolution, discussion on, ii. 609.
of plants and classification, Ii. 607.
Ex-albuminous, applied to seed, ii. 421.
Excoriation of capitate cells during imbibition of water, i. 229.
Excretion, by discoid glands, of Alpine Rose,
i.

i.

i.

i.

ii.

deciduous

168.

ii.

ii.

i.

7.

ii.

i.

sylvatica. cotyledons,

i.

i,

ii.

ii.

Evax. hairiness, i. 317.
Evergreen leaves, preparation for resting
period,

i.

ii.

226.

i.

ii.

i.

Fagus

314.

i.

ii.

ii.

mechanical tissue arrangement, i. 730.
musk-scented leaves, ii. 199.
Evaporation, iu plants, general considera-

i.

ii.

ii.

—
508.
— mycelium and reproductive orpans, ü. 679.

i.

ii.

— avoided by Mistletoe, 205.
— bud-scales, 626.
— cupule, 434.
— effect of grazing animals, 445.
— fertilization porogamic, 413.
— host of Pilacre, 687.
— hybrids of, 583.
— niite-galls, 529.
— phyllotaxis. 399.
— pollen -grains, 99, 102.
— pollination, 133, 135.
— protogynous, 313.
— root-tip with mycelial mantle,
ii.

670.

Eurotium, i. 263, 677.
fermentative action,

i.

lis

i.

i.

Euphrasia Rostkoviana,&c.,coroUa and autogamy, ii. 366.

tions,

ii.

ii.

109.

—
— amphigonium, 67.
— antheridia. 67.
— apical
579.
— saprophytes, 100.
— buds on fronds, 39.
— certain, which roll uj) their leaves,
— climate and distribution, 457.
— effect of strong light, 391.
— fertilization, 71, 475.
— fossil, 636.
— fronds and light, 413
— fruit,
— habitats, 705.
~ hybritis among, 582.
— not eaten by animals, 432.
— on ground of wootls, 1U9.
— on trees, 106.
— Palseozoic, 612.
— propagation by offshoots, 458.
— — historical review,
— rarely attacked by parasitic fungi,
— rolling of young fronds, 348.
— saprophytic, on steep rocks, 108.
— scent, 615.
— sori, 11.
— spore formation, 10.
— sporophyte, 704.
— stem, varieties
476.
— two generations distinct, 474.
— various, 707.
— wax on fronds, 292.
cell,

69.

ii.

464.

ii.

Ii.

i.

European

286.

— and galls of Hormomyia fagi, 537.
— and Witches' Broom, 527.
— ash of leaves from different localities,

ii

Euphrasia minima, autot;amy, ü. 253. 351Eupbmsia officinalis, sbeltehug of pollen,

ii.

761.

ii.

i.

ii. 472.
Fern-leaves, membranous scales, i. 355.
Feru-prothallium, i. 88, 384; ii. 67. 472. 708.
Ferns, ii. 61.
alternation of generations, iL 472.

F.

173.

i.

&c.,

476.

ii.

dis-

— geogruphical tlistribution, 176.
— iojuo' to pastures, 179.
— parasitic, 17G, 243.
— protection of iMilleu from wet, 110.
— variability of tloral colour, 569.
— veualiüu. G31.

ii.

— life-history, 708.
— young aporophyte,

651.

i.

441.

Euphrasia, abuudance iu mountniuous
tricts,

Ferments, nature, fimction,

leaf characteristics of shoots from,

516.

ii.

i.

947

i.

i.

522.

Festuca Porcii, leaf, section, i. 343.
FeBtuca punctoria, leaf, section, i. 345.
stomata on upper leaf-surface, localixft*
tlon of wax, i. 292.
Festuca ruplcaprina, bulbils, iL 451
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Festuca vaginata.

j. PI. VI.
Featucas, poisonous, i. 341.
Fibres, fleshy, of secdliug Orobanche,
Fibrils, nuclear, i. 581.

FibriD.

1.

Ficaceie,

—
—
—
—
—

458.

Fibrous bark,

— layer,

185.

i.

720.

1.

of anther,
ii.

ii.

96,

758.

Ficoidales, ii. 787.
Ficus, i. 193.

— buds on aerial roots,
— clasping roots,

ii.

Flora der Provinz Brandenburg. Ascherson's
& Braun's system, ii. 605.

28.

Floral Biology, treatise by Loew,
Floral clock, Linnaeus's, ii. 215.
Floral leaves, i. 597.
and fungal parasites, ii. 524.

705.

702,

i.

Flinty armour, i. 323.
Floatation of fruits, ii. 847.
Floating contrivances, i. 633.
Flora, application of term by Linnffius, 1. 6.
Arctic, general absence of hairs, i. 316.
of north coast of Africa, spinose, i. 434.
of Spain, spinose, i. 434.
scope of term, ii. 1.
why rich in rock-cracks, i. 109.

— clinging roots, 754.
— flowers, 159.
— formerly considered parasitic, 159.
— from chalk, 613.
— gall-flowers, 160.
— Indian species, climbing peculiarities,
i.

ii.

i.

arrangement,

ii.

i.

tion,

ii.

and

receptacle

fruit-forma-

435.

— insects and pollen,
— latex, 470.

ii.

244.

— lattice-forming climbing roots,
— number of species, 162.
— pistil, 160.

i.

ii.

—

— pollen-grains,

ii.

97, 102.

—

— protective stipules, 626.
— relation to insects, 159, 162.
— roots form living bridges, 758, 700.
— synconium, 159.
i.

161. 540.
ii.

inflorescences,

Ficus elastica,

i.

inflorescence,

160.

ii.

Filago, hairiness,

i.

ii.

ii.

ii.

ii.

Filament of ovule,
i.

of Juniperus, ii. 442.
of Finns PumiUo, ii. 722.
largest in world, i. 202.

317.

644.

i.

642;

ii.

i.

136.

Filtration of food-sap, from cell to cell,
" Fingers and Toes", cause of, ii. 522.

ii.

i.

Fir-tree, wood perforated by sinkers of
Mistletoe, i. 209.
Fir-trees, curvature of branches, i. 416.

See Ahies and Picea.
ii.

514.
i.

527.

tendrils,

Fission-fungi. See Schizomycetes.
Fissured bark, i. 720.
Fistular leaf, i. 428.
Flagella of Chlamydoraonas, ii. 629.
of Dinoflagellata, ii. 625.
Flagellaria Indica, tendrils, i. 692.
Flamingo Plant. See Anthurium
zei-ianum.

ii.

ii.

530.

131.

ii.

ii.

Scher-

i.

— of erythrophyll,

parasitic fungi,

Ü. 691.

ii.

i.

525.

ii.

ii.

83.

ii.

694.

236.

i.

326.

i.

i.

627.

92.

ii.

animal-cat riling, i. 157.
Foliage-production, thermal constants,

to

i.

559.

Flowering-rush. See Butcnrnts.
Flowers, alpine, colour of, ii. 198.
743.

388.

sensitiveness, i. 539.
Foliage-leaf, variety of functions,

i.

ii.

237.

i.

i.

— variety, cause of, 396.
— wrinkled and grooved,
— young, and frost> 545.

519.

visits,

372.

position relatively to horizon, i. 92.
transitions from water-catching

Flowering Fern. See Osmunda Tegalig.
"Flowering Fungi", applied to Phalloideae,

— and animal

389;

i.

Fluorescing pigments, of plants, i. 379.
Fluorine, in plants, i. 68.
Fluviales, general characters, ii. 738.
Fly-agaric. See Agarkua muscarius.
Fly-catcher. See Drosophyllum luvitanicum.
Fly-trap. See Dionaa.
Fcenicidum. foliage, i. 413.
geitonogamy, ii. 325.
Foeuiculum aromaticum. schizocarp, ii. 427.

526.

Flowering Ash. See Fraxinv^ Oi'nus.
Flowering axes, protective waxy coatings,

— and insects,

i.

621. 622.

Foliage- leaves, i. 597.
position in relation to absorbent roots,

435.

525.

— table of dates,

500.

Fluorescence, of chlorophyll solution,

693.
i.

i.

See Fuligo rarians.
"Flowers of the Sea", gas-vacuo!es,

Flowers of Tan.

ii.

Flecking, white, of leaves, cause of appearance, i- 285.
Flies and Empusa Muscse, i. 168; ii. 672.

ii.

— temperature within,

i.

736.

— and sunshine, 474.
— premature, caused by

See Inula.

— and finely-marked petals,
— and indoloid scents, 207.

i.

i.

Flowering and elevation,

—

— and scroll-galls,

&c.

197.

503.

ii.

— structural correlation to insects, Ü. 152.

Fohage, sticky,

474.

Flower-stalk, in fruit formation,

ii.

ii.

and temperature,

—

498.

" Flower fidelity" of insects, ü. 206.

origin,

— vertical range,

— seasonal coloiu'-curves,
— size, 185.

i.

Flower-opening, thermal constants, i. 559.
Flower-production and climatic conditions,
ii.

Firs and Birches, struggle for existence,

i.

ii.

by sticky glands, ii. 236.
from loss of heat, i. 529.

Foliaceous carpels,
Lichens, i. 245;

ii.

Flower-buds, respiratory heat,
" Flower-dust ", ii. 85.

slugs,

233.

i.

i.

i.

270.

ii.

262.

—
— perfoliata, 596.
— sessilia, 595.

ii.

i.

of pollen,

120.

~

ii.

prey capturing, i. 135.
Filamentuni, i. 642.
Filices. See Ferns.
Filmy Ferns. See Hymenophyllacecn.

222.

Folding, of grass-leaves, i. 341, 342. 343. 345.
of Moss-leaves, i. 346.
Folia connata, i. 596.
decurrentia, i. 596.

i.

Filaments, protoplasmic, in Latbrsea capitate-

ii.

531.

i.

Fbhn-wind, velocity,

i.

586.

116, 212, 215.

—

—
— lateral, 641.
— of Rafflesia Padma. 203.
— of Scybalium fungifonne, 189.
— protandrous, 307.
— protogynous, 307.
— size and autogamy, 396.
— temperature variation, 502.
— terminal, 641.
— zygomorphic, 229.
i.

86, 83.

Filamentous cell-complex,

Fleabane.

ii.

i.

i.

ii.

visits,

— preservation through dryness,
— protection against snails and

78.

i.

ii.

Filago mixta and other hj'brids. U. 585.

Firs.

— periodic bending,

i,

See Scrophularia.

i.

ii.

i.

422.

548.

1.

— opening and closing,
— pendent, and insect

i.

i.

Fictis.

cells,

606, 620.

i.

70S.

i.

— of stamen,

ii.

i.

Field-mice and plants, i. 763.
Field Pansy. See Viola arvcnsis.

See

161, 169. 246;

— absence of wood and stomata, 284.
— alternation of generations, 481.
— as epiphytes, 77.
— behaviour in distilled water,
— favourite habitat, 105.
— fertilization and fruit-formation, 53. 61.
— fossil remains, 614.
— fruit,
— habits, 587.
— luminosity, 388.
— pigment, 388.
— range, 390.
— seasonal development, 563.
— " sporangia" and spore-formation, 22.
— structure, 590.
— tetraspores, 24.
Flower, actinomorphic,
229.
— appUcation of term, 640.
— double, 80.
— duties of, 717.
— female, of Cupressus, 443.
ii. 7.

Ficus Indica, stem and roots, i. 755.
Ficus nitida, roots, i. 757.
Ficus pumila, flowers, ii. 157.
Ficus religiosa, roots, i. 757.
Ficus scandens. leaf-mosaic, i. 420.
uusymroetrical, unequal leavfs, i.
Ficus stipulata, climbing roots, i. 702.

Figwort.

i.

ii.

ii.

movements and protection

ii.

756.

295.

ii.

i.

ii.

ii.

— heterostyled, 302.
— honey secreting, 171.
— imprisonment of insects, 164.
— incompletely dichoganious. 309.
— metamorphoses through gall-mites,
— mutual accommodation, 743.
— of Mosses, 702.
— of Orobanche, 183.

i.

157.
157.
755.

gall-flowers,

Fig.

ii.

i.

i.

Ficus Beujamina, incrusting climbing roots,
i. 707.
Ficus carica and Blastopbaga grossorum, ii.

foliage,

ii.

ii.

SS5.

Floride^,

ii.

ii.

i.

ii.

Ü. 116.

ii.

roots,

ii.

ii-

ii.

migration of range, ii. 592.
of Lapland, Sweden, England, Piedmont,
Camiola, Austria, &c.. 18th century, i.8.
the chief, enumerated, ii. 898.
Florets, of Compositce, protection of pollen,

ii.

i.

ii.

ii.

—

711.

ii.

sexual,

—

ii.

ii.

ii.

73.

Floral receptacle, meaning, i. 736, 746.
stem, adaptation to function, i. 749
nature and parts, i. 736.
Floras,

i.

163.

ii.

ii.

division of labour, i. 645.
nature and succession, i. 640.
nectaries, ii. 176.

ii.

709.

— inflorescence,

ii.

shelters,

ii.

399.

ii.

Flowers as insect

— behaviour of perianth-leaves after fertilization,
222.
— cause of opening, 219.
— change of colour, 376.
— classification according to sex, 295.
— cleistogamic, 391, 392.
— closing, 215.
— colour, 182.
— colour-contrasts, 184. 189.
— cross- fertilization, 300.
— double, and vegetative propagation, 459.
long fresh,
287.
— duration, Ü. 214.
— ephemeral, 212.
— gradations from hermaphrodite to uni-

153.

Foliage-stem. i. 650, 655. 660, 710.
Foliar structures, ideas of origin,
Folimn = leaf=leaf-blade, i. 596.

Folium

fulcrans,

i.

i.

8.

641.

nature of, ii. 430.
Fontanesia, reserve-buds, ii. 33.
Fontanesia jasminoides. freezing, i. 546.
Fontinalis, aquatic Moss, ii. 704.
Food, conduction of, i. 269.
selective absorption by Fungi, i. 166, 167.
Follicle,

—

949
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Food-absorption, by coral-like and tuberous
caulotiies,

114.

i.

by Mildews, i. 166.
by water, marsh. &c, plants,

general consideration of, i. 55.
movements related to, i. 5ö.
of Monotropa, i. 253.

osmosis

in,

i.

dilute solutions best. i. 73.
examples of selection by plants, i. 69.
in liquid of water-receptacles, i. 242.

raw, mechanics of movement, i. 269.
theory of absorption, i. 85.
transport, i. 366.
Foot, of Acetabularia, ii. 647.
of Liverwort sporophyte, Ü. 696.
of young Fern sporophyte, ii. 475.
Force, due to growth and ice formation,
i.

i.

138.

ii.

294.

views,

575.

i.

i.

1.

Formic aldehyde, formation

in assimilation,

L456.

functions,

242.
Forsythia viridissima, Japan, reserve-buds,

ii.

612.

modem plants,

Ii.

595

modem distribution,

2.

ii.

— Mosses, occurreoce, 704.
— Myxomycetes, 619.
— Vascular Cryptogams, cause

ii.

Frondose community,

and

ii.

ii.

of preserva-

612.

ii.

705.

leaf-fall,

i.

185.

605.

ii.

i.

888. 893.

i.

194.

—
—

Fragaria, i. 708.
nectary, ii. 174.
persistent receptacle,

—
—
— procumbent, 661.
pull of roots. L 767.
— runner, 6&4.
— specific scent«, it 488.

—

—
— boring, 618.
— botanical definition, 47.
— broad seuBe,
427.
— green, 376.
— of Dudresnaya, 50.
— of Erysipheu!, 60.
— of Ferns, 68. 475.
— of Fucua, 53.
— of Muacinese, 66.
— of Penicillium, 60.
— of Peronosporejf, 56.
— of Vaucheria, 53.
— ripening and allurement,
— types of, 427.
i.

435.

i.

vegetative proi>agation, ii. 801.
FragiUoriaTirescens. ii. 626.
Fragrrea obovata, lattice on palm-stem. L 681.
supporting root«, structure, i. 761.
France, South-west, plants with evergreen
rolled leaves,

i.

306.

Francisia eximia, leaf section,
Fraugulins:, of Braun, ii. 605.

1.

279, 285.

ii.

—

i.

308.

See Hypocotyl.
Fungal hyph», modes of growth, i.
Fungi, L 161; ii. 617, 620.
advantage of luminosity, i. 504.

—

i.

ii.

679.

numbers on one
fitc,

i.

ii.

host, localized attack,

163.

— peat, unsuitable soil for, 102.
— plasmoid, fet;ding of, 56.
— rapid development of fructification,
— reason of abundance in woods, 252.
i.

i.

117.

name

for

i.

i.

497.

— saprophytic, 99.
— Bpecific scent«, 488.
— variety of appearance,

62.

i.

ii.

and

Selaginella,

U. 69.

463.

168.

i.

of Muscinea;, ii. 64.
thermal constants, i. 559.
Fruit-sugars, formation, i. 465.
Fruits, aggregate and collective,
1.

99.

ii.

— respiratory heat,

binls,

589.

— as disintegrating agents,
263.
— at home, PI. XIV.
— characteristics, 668.
— division of Thallophyta, 604.
— effect on cells attacked, 518.
— ferment, 505.
— fleshy, loss of bulk through loss of water,
216.
— fossil remains, ü. 614.
— hyphje in bark, 106.
— of Lichen community, 244.
— on ground of woods, 109.
— parasitic alteration of form by, 618.
cause of skin-diseaaefl, i.
extent of attack, i. 164.
byphse of. i. 165.

446.

ii.

of EquisctacetD, ii. 68.
of Floridese, ii. 62.
of Marsilia, Solvinia,

621.

i.

ii.

Friiit-ripening of Characese,

i.

Funaria, hybrids, ii. 582.
spermatozoid, i. 29.
Funaria hygrometrica, chlorophyll-granules,
change of shape, i. 381.
Fxmction, double, of various plant mechan-

i.

ii.

ii.

692.

i.

ii.

Eurotium.

i.

cotyledons,
ii. 293.

oflBciualis,

i.

ii.

FruiU and

694.

i.

ii.

ii.

U. 453.

Fragaria grandiflora. runner section, i. 735.
Fragaria vesca. fruit-ripening constant, L 559.

i.

ii.

Fruitful and unfruitful years, ii. 471.
Fruiting spike, of Arum maculatum, U. 742.
Frmt-production, result of interference witb,

i.

foreign

branch -tendrils,

ii.

i.

in

own and

407.

ii.

ii.

ii. 6,

Fruit- formation, essential conditions, ii. 70.
in Aaiiorgillus and Penicillium, ü. 18.
ii.

behaviour to
claviculata,

— leaf-stalk tendrils,

isms,

Frozen, gardeners' use of word, i. 356.
Fructification, of Fungi, colour, i. 165.
of Loranthus Europieus. i. 211.
Fruit, accessory structures, ii. 433.
and seed of Coniferae, ii. 441.

ii.

Fourcroya, ii. 734.
cohering poUengrainÄ, ii. 97.
Foxglove. See Diifitalis.
force of root-pressure in. i. 273.
Fox-tail Grass. See Alopeeumu.

52.

ii.

Fundameotum.

545.

ii.

Foster-root, of Lophophytum,
Foster-soil, on trees, L 106.

29.

ii.

359.

ii.

Fossores and Asclepiads, ii. 258.
Foster, discoverer of Balanophora fungosa,
L190.
Foster-parent, selection of, by Orobaochese,

i.

ii.

flower, diadelphia,

476.

— and young foliage,

742.

ancestors of

ii.

Frondosse, of Braun,
Frost,

iL 32.

431.

ii.

— drupaceous nut, 427, 429.
— honey concealment, ISO.
Fumaria

See Hydrockaris.
Frond, of Fern, characteristics,
morphological value, ii. 12.

il.

78.

i.

ii.

Ü. 213.

— plants, agents in preservation,

Fumaria

Frogbit.

233.

ii.

196.

53.

ii.

vesiculosus, fertilization,

pollen,

297.

ii.

Fuligo varians, colour of, i. 32.
See Cirsium,

Fumaria,

731.

ii.

286.

Fuller's Thistle.

90.

Fritillaria meleagris, duration of flowering,

135.

Formica exsecta, protection of Serratula,

ii.

Fucus
692.

bulb scales, i. 624.
hermaphrodite and staminate flowers,
ii.

pitcher,

ii.

fruit,

ii.

101.

ii. 60tj.

i.

ii.

anther,

169;

i.

ii,

&c., scarlet flower,

— no alternation of generations,
— oosphere and spermatozoids,
— structure, 590; 51, 664.

ii,

Fritillaria imperialis,

50.

ii.

4.

i.

— viscin of pollen-grains,

Fucus,

ii.

i.

(1501-15G6),

— size compared to attachment,

ii.

Fritillaria cirrhosa, &c., tendrils,

77.

i.

Fuchsia, flowers after pollination,

Fucoideae,

ii.

564.

694.

ii.

— characteristics, 663.
— reproductive protoplasts,

Fuchsia coceiuea,

540.

i.

106.

i.

625.

ii.

Fruticulus, i. 715.
Fucaceae, as host plant-s,

Fuchs

200.
of.

255.

i.

ii.

— protection from, 546.
— theoretical considerations, 556.
Fritillaria and insect
222.
— autogamy, 332.
— epiphyllous buds, 43.
— nectaries, 177.
— protection of pollen, 118.
— waxy coating, 237.

463.

Nepenthes

ii.

ii.

protogynous, ii. 312.
Fraxinus nana, callus, ii. 30.
Fraxinus omus. imperfect flowers,

i.

513.

in stinging hairs, i. 441.
ofEensive weapon of ants.

i.

fruit

visits,

i.

Forests, type of community, Ii. 837, 892.
Forget-me-not. See Myosotis.
Fork-mosses, White leaved. See Leucobryurtu
Form, in plants, on what it depends, i. 50.

tion,

Frutei, i. 715.
Fruticose Lichens,

and seed, ii. 428.
inflorescences and flowers,

leaves,

Frullania dilatata, ii. 698.
mode of adhering to bark,
Frustule, of Diatoms,

i.

Foreign poUen and stigma, ii. 404.
Forest flowers, characteristics, i. 655.

and

534.

ii.

549.

ii.

on

Frullania, pitchers

722.

i.

ii.

cells,

Forcing, of plants,

Fossil Palms,

excelsior, age,

modern

ii.

ii.

gall of Diplosis Cotularia,
dimensions, i. 722.
distribution of sexes, ii. 298.

ii.

ii.

ii.

133.

&c., fasciation,

615.

i.

ii.

232.

i.

and

scent,

517.

in

232.

i.

Free cell-formation, nature
Freezing of plants, i. 539.

—
—

acid,

Fraxinus

442, 443.

ii.

i.

ii.

section, i. 232.
peltate group of cells,
pollarding, ii. 37.
ii.

of.

ii.

ii.

—
— pollination,

and seeds of Conifer*,

— boring
619.
— dry, subdivision, 429.
— indehiacent, ü. 427.
— preservation through dryness, 262.
— protection from desiccation, 449.
— size and weight, 452.
— so called of Ascomycctes, 20.
— witb cupulfs, 435.
— with modified receptacle or pedicel,
436.
— with persistent receptacles, 434.
i.

i.

59.

and Diecomycetes, i. 163.
theory of. i. 57.
Food-gases, transmission, i. 367.
Food-material, gaseous, i. 367.
ultimate destination, i. 371.
Food-salts, absorption by water-planta, i. 78.
absorption of, i. 67.
accumulation in uppermost layers of
earth, through action of plants, i. 259.
application of term, i. 66.
causa of movement, i. 72.
conduction, L 513.

Formic

— bark, 720.
— bud-scales, 626.
— flowering, 150.
— leaf, grooved rachis,

Fruits

— attachment to substratum,

i.

similarity of, in Monlda, Toad-stools,

— of growing

i.237.

—

Frankia Alni. gall on Alnus roots, ii. 521.
Fraxinella. See Diclamnusfraxinclta.
Fraxinus, arrangement of foliage-leaves, i. 92.

75.

i.

Frankenla. habitat, extreme aridity of,
salt on leaves and stem, i. 236.

f.

110.

Fungus-flies, i. 504.
Fungus-galls, ii. 521.
Fungus melitcnsts. apothecaries'

Cynomorium coccincum,

i.

198.

Fungus- mycelium, importance to roots of
it.

436.

plants, i. 250.
Funiculus, of ovule,

1.

644;

ii.

81.

950
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Funkia. croHs-fertilization,

ii.

— grooved leaf-stalk, 95.
— ioBects and pollen, 245.
— pollen deposition, 277.
— polyembryony, 469.
— stamens as insect platform,
— venation, 633, 634.

Gall-mites,

304.

ii.

ii.

ii.

position of galLs,

225.

species, seed dis-

529.

ii.

Gall-producing insects,

Gall-wasps,

ii.

ii.

ii.

519.

649.

Gallesio, statements about Bizzaria,
Gallic acid, from tannin, i. 507.
Galls, animal,

G.

550.

527.

ii.

ii.

569.

533, 534.

ii.

classification according to form, &c.,

ii.

526. 528.

Gagea. colour of flower,

—

dispersal of bulbila.

— epiphyllous buds,

183.

ii.

43.

Gagea Bohemica, bulbils,
Gagea lutea, ii. 729.

ii.

dehiscence of pollen-sacs.
flower, hexandria, ii. 289.
habitat,

i.

hermaphrodite,

structure, &c.,

296.

ii.

i.

551.

weather and autogamy,
ii.

93.

ii.

654.

protection of bulbs,

Gagea

—
—
—
—

462.

Persica, plant

391.

and bud-like

offshoots,

i.

470.

Galanthus, autogamy,

333.

ii.

— double flowers, 80.
— germination, 604.
— habitat, 654.
and

ii.

ii.

i.

genisticola,

ii.

Gamophyceie,

Galeopsis, roots, i. 772.
transference of pollen, ii. 252.
variability of floral colour, ii. 569.

—
—

and

ii.

insects,

ii.

ii.

— stamen,

627.
ii.

93.

ii.

ii.

554.

ii.

Gardeners' fables, ii. 556.
Gardenia, scent, ii. 203.
Gardens. Vienna and Blaser, experimental
in,

ii.

— seeils and heat,

407, 508.

and

foliage-leaves,

Ü. 199.

488.

ii.

Gases, nutrient, i. 60.
GasteroUchenes, one known form. ii. 695.
Gasteromycetes, as Lichen-fungi, ii. 693.

ii.

186.

— stipules,

i.

ii.

585.

637.

— capillitium. 22.
— characteristics, 689.
— dispersal of spores, 826.
— resemblance of Ealanophores to,
— respiratory heat. 498.
— spore-formation, 22.
— various, 690.

prickles,

i.

296.

scent,

ii.

202.

Galium infestum, duration of flowering,

ii.

213.

Galium mollugo, weaving habit, i. 674.
Galium retrorsum, dispersed by auimals,
i.

677.

— derivation of word, 528.
— of Nematus peduuculi, section,
— simple, 528.
— solid, on root, 541.
ii.

ii.

531.

ii.

Gall-apple, use of terra, ii. 528.
Gall-flowers, nature of, ii. 295.
of Ficus. ii. 160.
ii.

527.

deformations caused
ii.

190.

676.

by Exoas-

protandrous.

—
—
— with adherent pollen,
— with dust-like pollen,

5(K).

ii.

i.

311.

twisting of intemodes, i. 417.
Gentiana Austriaca, suction cells of roots,

i.

115.

Gentiana Bavarica, flower,
habitat,

ii.

i.

scentless,

stigma,
seti.

ii.

181.

113.

honey concealment, Ü. 182.
opening and exposure, ii. 219.
protogynous,

-- in hybrids, ii. 583.
in Umbelliferse, ii. 323.
nature of, ii. 301, 317 et

i.

insect reception, ii. 229.
opening of flowers, ii. 219.

135.

Gaura, viscin of pollen-grains, ii. 101.
Gean. See Prunus Avium.
Geaster, appearance of, i. 112.
Geaster fomicatus, ii. 690.
Geaster multifidus. ii. 690.
Geitoiiogamy. in Eui»atorium, description,

ii.

311.

ii.

209.

ii.

282.

Gentiana campestris, cofoUa and autogamy,

320.
ii. 329.
Gelatinous Lichens, i. 244. 694.
Gelidium, where thrives best, i. 105.

weather and autogamy, ii. 391.
Gentiana Charpentieri. hybrid of G. lutea x

Gemma,

Gentiana cUiata, abode for

Gemmte.

ii.

Gall-gnats,

1.

320.
ii.

874.

Galium uliginosum, prickles,
Galium verum, scent, ii. 202.
Gall, compound, ii. 528, 542.

i.

232.

Gentiana angustifolia, ii. 387.
Gentiana asclepiadea, i. 451.
autogamy, ii. 372.

ii.

to,

i.

231.

ii.

compared

blue flower, ii. 198.
favourite soil. ii. 496.
gall-mites and flower metamorphosis,

water-collecting grooves of leaves,

Gastric juice, secretion of Nepenthes pitcher

Galium Austriacum and cuckoo-galls, ii. 544.
Galium boreale, &c., galls on, ii. 544, 545.
Galium Cruciata, flowers, sexual conditions,

163.

u. 548.

ii.

677.

Gentiana acaulis, i. 228.
abode for beetles, ii.

temperature within flower,

i.

Galium Aparine, ii. 537.
hooked fruit, ii. 871.

ii.

ii.

— — section of leaf-base."

ii.

Galium, hybrids,

ii.

ii.

See Allium uj'sinum.

555.

i.

ii.

Galinsoga parviflora, size of inflorescence,

585.

i.

91.

ii.

ii.

ii.

Gardeners and "ennobling",

— specific scents,

227.

ii.

ii.

617.

Garlics, scent of flowers

insect platform,

ii.

604.

ii.

Garlic, Broa<"l-leaved.

129.

— cross-fertilization, 301, 304.
— guides to honey, 248.
— hybridization in, 585.
— introrse anthers, 95.
— long-stalked, and hybridization,
— nectaries, 175, 178.
— odourless, 209. 431.
— opening and exposure, 219.
— opening of flower, 212. 220.
— pollen deposition, 277.
— protection of pollen, 113.
— stigma, 282.
— storing of pollen on style, 359.
ii.

Garcinia. dehiscence of pollen-sacs,

culture

stamen, ii. 91.
Galeopsis graudiflora, flower, ii. 226.
Galeopsis ochroleuca. autogamy, ii. 356.
Galeopsis pubescens, cotyledons, i. 621.
Galeopsis tetrahit, autogamy, ii. 356.

546.

ii.

Geutiana, autogamy, ii. 372, 387.
in stemless forms, ii. 3S6. 396.

648.

Beutham and Hooker,

ii.

— description,

stamen, ii. 91winter rest of biflb, i. 562.
Galega. and insect visits, ii. 223.
Galeobdolon luteum, cause of flecked appearance of leaves, i. 285.

1.

Cecidomyia

galls of

ii.

— of Endlicher,

214.

176. 729.
nectaries, ii. 176.
ii.

Galeopsis angustifolia, pollen

642.

604.

529.

duration of flower,

cace»,

628.

641.

and

phyllotaxis, i. 408.
Genlisea, geographical distribution, i. 124.
utricle, structural details, i. 124.
Gentian, Dwarf. See Gcntiaiia acatdis.

643.

ii.

Gamopetalaj, of

734.

loss of heat,

Gall-like

—

— of Vaucheria,

85. 99, 118. 274.

nivalis,

flower,

ii.

Gamete, eye-spots, ii. 629.
Gametes, of Botrydium. ii.

ii.

i.

Galanthus

Genista tinctoria,

ii.

i.

298.

ii.

ii.

298.

298.

ii.

— of Hydrodictyon.
— of Ulothrix, 50.

i.

peculiar feature, i. 298.
procumbent stem. i. 061.
protection of stomata from moisture,

— transmission of effects, 553.
— various, 523.
Gametangia, of Acotabularia,
647.
— of Botrydium, 642.
— of Conjugatse, 654.
— of ChlorophyccEe.

ii.

i.

183.

Genista Anglica, &c., spinose, i. 443, 445.
Genista pilosa, geographical distribution,

ii.

Venezuela, lates,

utile,

474.

—
— mycorhiza, L 251.
— protection of stomata from wetting,

535.

ii.

ii.

Generative cell, of pollen-graio, ii. 420.
Genetic spiral, i. 398.
Genetyllis tulipifera, coloured bracts, ii.

ii.

460.

Galactodendron

— pollen,

—
268.
— sexual and asexual relations,

ii.

ii.

ii.

Generations, alternation of, ii. 7.
in zoophytes, ii. 470.
of plants, succession and crowding out, L

sheltering of pollen, ii. 108.
Genista, i. 330, 376.
explosive flowers, ii. 267.

escape of larvte, ii. 538.
fruit^like forms, ii. 552.
formation, i. 255.
of Gymnosporangia, ii. 520.
origin, puzzling features of, ii. 550.
parasitic nature, i. 255.
solid, places of origin, ii. 540.
protective structures, ii. 526.

——
—

810.

ii.

ii.

—

484.

cause and characteristics,

known number,

324.

1.

604, 617.

of Endlicher, ii. 004.
Generation, sexual, of Ferns, ii. 67.
spontaneous, of simplest forms, ii. 607.
Generations, advantage of altematioD of,

527.

ii.

Gall-structures and origin of species,

persal, Ü. 449.

Furfuraceous. texture,
Furze. See Ulcx.

ii.

ii.

547.
ii.

i.

Funkia ovata and other

Genera Plantarum of Bentham and Hooker,

527.

ii.

and doubling of flowers, ii. 548.
and fasciation, ii. 549.
cluster-galls on Thymus Serpyllum,

i,

i.

ii.

596.

See also Tkallidia.

— of Mosses,
— of Mucor,

ii.

702.

ii.

673.

Gemmation,

i.

573, 575.

Genera, of flowering plants, number, ii. 604.
Genera Flantarum, of A. L. de Jussieu, ii.
602.

Ü. 366.

G. punctata,

ii.

586.

anther, ii. 90.
distribution of sexes,
pollen-grain, ii. 100.

protandrous,
scent,

ii.

ii.

beetles,

ii.

ii.

300.

311.

201.

suction cells of roots,

Gentiana Clusiana, pull of

i.

115.

roots,

i.

768.

163.
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Ocntlana Clusü. favourite soil. ii. 496.
flowere and autogamy, ii. 388.

Geranium Robertianum, protection of irallen,

Qfintiaua cruciata, protandroiis, ii. 311.
Geutiaua germanica, grooving of stem,

Geranium snnguineum, scroll-gall, ii. 530.
Geranium sylvaticum, cross-furlilization,

heterostyly,

ii.

i.

95.

glacialis, corolla

Ü.

habitat,

i.

248.

ii.

habitat, i. 112.
shortest stem,

äS5.

ii.

90.

— buda on leaf-cut tings, 43.
— cotyledons, 622.
— nectaries, 174.
— propagation by leaf-cuttings,
— propagation of hybrid.s. 556.
— scarlet flowers in, 196.

insect reception,

229.

ii.

beetles,

ü. 163.
229.

ii.

protandrous,

ii«ect reception,

protandrous,

Geum reptans. runner,
Geum rivale, autogamy,

763.

311.

ii.

Gentiana purpurea and hybridization, ii. 585.
Gentiana Kh^tica, gall-mites and flowermetamorphosis, ii. 548.
grooving of stem,

i.

95.

heterostyly, ii. 302.
opening of flowers, ii. 219.
pollen-grains, ii. 98.

ii.

seed-coat,

ii.

—

156. 231.

GeoglosBum, L 112; ii. 683.
Geographical areas, enumerated,

— position and blossoming,

ii.

898.

405.
88.

neutralized in roots of certain plants,
i.90.

ii.

450.

ii.

in,

ii.

335.

fruit,
i.

ii.

tree,

443.

ii.

480.

474.

439.

440.

venation, i. 635.
Girder, form of mechanical tissue, i. 727, 728.
Girders, fused into tubes, i. 730.
secondary, i. 731Glacial epoch, supposed cause, ii. 909.

Belf-[>olll-

ii.

dichogamy,

ii.

ii.

ii.

tillate flowers,

sexual conditions,

ii.

296.

Geranium nodosum, weaving habit, i. 674.
Geranium palustre, seed-dispersal, ii. 835.
weaving undershrub,

i.

673.

Geranium pratense, cross-fertilization, ii. 3<>6.
duration of flowering,

ii.

213.

Geranium pusillum, autogamy, ii. 332.
Geranium Pyrenaicum, leaf-mosaic, i. 410.
Geranium liobcrtianum, guides to honey, it.
249.

pollen-grains, iL 97.

Glceocapsa saoguinea, reproduction,

PI.

I., i.

Gloiotrichia echinulata, ii. 622.
Gloriosa superba, tendrils, i. 692.
Glow-worm, luminosity, i. 386.
Gloxinia, bees and pollen, ii. 247.
velvety appearance, i. 320.
Glucose, from tannin, i. 507.
Glucosides, conducting tissues for, i. 479.
decomposition, i. 463, 465.
function, i. 462.
poisonous, of unripe fruit, ii. 446.
Glume, flowering, ii. 746.

—
—
—

Glumes, anthocyanin

in,

522.

i.

Glumiflone, characteristics,

Glutamin,

i.

ii.

745.

464.

stigma,

ii.

ii.

297.

279, 282.

Gland, of Drosera, i. 144, 145.
of Sarracenia pitcher, i. 126. 150.
Gland-cells, in Nepenthes, i. 135.
of Drosera, behaviour when stimulated,

—

i.

458.

ii.

—
— in leaf of Dion«^, 149.
— of Aldrovundia, 150, 153.
— of Drosophyllum leaf, 154.
— protective secretory, 234.
— secretory, gradations in differentiation,

i.

521.

Gnai>hulium,

i.

489.

Gnaphalium alpinum, distribution of
ii.

299.

&c., parthenogenesis,

147.

Gland-like organs, water imbibing, i. 156.
Glands, and fruit protection, ii. 447.
behaviour in Pinguicula vulgaris, i. 141.

parthenogenetic

Gnaphalium

i.

dioicuin,

ii.

465.

ii.

coloured bract«,

ii.

i.

dichogamy,

ii.

it.

299.

465.

distribution of sexes,

ii.

Gnaphalium Leontopodium,

i.

84.

ii.

it.

distribution of bcxcs,

465.

ii.

fruit,

Gnaphalium can)aticum,

i.

157.

i.

350.

ii.

311.

674.

ii.

587.

Glyccria, orientation of unfolding leaves,

734.

— bees and pollen, 247.
— cross-fertilization, 304.
— equilant leaves, 336.
— nectary, 176.
— nectary concealment, 181,
— pollen deposition, 278.
— propagation, 556.
— temiir>- hybridization, 560.

Geranium columbinum.&c, autogamy, Ü. 336.
i.

i.

Glyceria aquatica, &c., and Ustilago. ii. 675.
Glyceria fluitans, habit and habitat, ii. 502.
Glyceria spectabilis, protection of stomata
from moisture, i. 294, 295.
Glyceride, of a fatty acid, in cuticle, i. 309.
Glycerine, production, i. 507.
Glycine Ghinensis, scent, ii. 202.
supports at Miraniare, i. 680.
Glycocoll. absorption of, i. 104.
Glycyrrhiza, leaf, diurnal positions, i. 534.
Glycyrrhiza echinata, fniit protection, ii. 442.
Glycyrrhiza glabra, tubercles on root-fibres,

ii.

Gladiolus »egetum. hermaphrodite and pis-

Ac, protogynous. ii. 311.
Geranium divaricatum, weaving habit,
Geranium lucidum, autogamy, ii. 336.

771.

GiadioluB,

ii.

crosa-ferttlization,

306.

ii.

Glutin, composition,

ii.

Geranium argenteum,

91.

ii.

See Poduras.
Glacier Pink. See Dianthus ginnnlis.
Glaciers, seeds blown on to, ii. 861.

ii.

and

cross-

natioD, ii. 336.
venation, i. 632.

stamen,

—

361.

1.

iL 176.

Geranium, alternative

i.

575.

ii.

Geraniaceae, autogamy

&c.,

ii.

ü. 312.

661, 662.

621.

Glacier-fleas.

565.

i.

seeds,

89,

Globularia cordifolia, procumbent stem,

— habit,

—

Geometrical arrangement, of cells and leaves.

—

689.

embryo detachment,
flowering at Kew, ii.

Gentianese, Ashes, &c., habitat in relation to
water-collecting habit, i. 240.
water-collecting arrangement of leaves, i.

ii.

Glceocapsa, appearance and occurrence,

407.

i.

defoliation rapid,

i.

ii.

— protogynous,

299.

ii.

biloba,

branch and young

ii.

i.

ii.

ii.

u. 572.

771.

ii.

Globe-flower. See Trolliits.
Globoid, i. 457.
Globularia, dehiscence of pollen-sacs,

Globulariaceffi,

615.
frost,

633; ii. 726.
at Vienna, female graft on male

— autogamy in, 366.
— dichogamy in, 311.
— grooving of stem, 95.
— heterostylism in, 302.
— hybrids among, 585.

ctositive,

i.

Ginger. See Zingihtr.
Gingko, compared to oviparous animal,

Gingko

534.

92. 124.

Gills, of AgaricineiB,

— dioecious,

i.

see.

390.

hooked style, ii. 873.
undershrub, i. 715.
Giant Puff-ball. See Lycoperdon giganteum.
Gilea, corolla and autogamy, ii. 367.

scentless, Ü. 209.

Gentianaceae,

664.

ii.

202.

ii.

Gleichenia alpiua, sporogenous pinna, ii. 11.
Globba, ii. 736.
Globe-animalcule, oldname for Koii'ox, which

511.

Gilea tricolor, aud

517.

ii.

ii.

— seed mucilage,

protogynous, ii. 311.
suction cells of roots, i. 115.
Gentiana vema, blue flower, ii. 198.
effect of mutilation,
protogynous, ii. 311.

i.

31.

i.

protection of pollen, ii. 118.
Geum urbanum, elevation and coloration,

229.

ii.

ii.

plumed achenes,

ii.

298.

ii.

distribution of sexes, ii. 298.
flowers, sexual conditions, ii. 303.
ii. 858.

112.

i.

ii.

— leaf movements, 338.
Gleichenia.
707, 708.
— buds on frond, 39.

it.

311.

ii.

weather and autogamy, ii. 391.
Gentiana punctata, and field-mice, i.

— nectaries,

tions,

529.

Geum coccineum. autogamy, 381.
Geum macrophyllum, mite-galls, 529.
Geum montanum, &c-, autogamy, 381.

protandrous, Ü. 311.

301.

Gleditschia triacanthos. scent, ii. 202. 209.
Gleditschias, American, leaf, diurnal posi-

558, 585.

ii.

Gentiana prostrata. habitat,

i.

ii.

open-

ii.

i.

Gleditscliia Sinensis, scent,

ii.

insect reception,

Geotropism,

41.

ii.

— mite-galls,

311.

ii.

&c., recurrent

cross-fertilization,

515.

ii.

ii.

ii.

ü. 167.

213.

ii.

— reserve-buds,
— spines, 433.

ii.

hybrids,

564.

50.

Glechoma hederacea, runner, i. 664.
Gleditschia, and Acer, struggle for existence,

ii.

Geum,

1.

Glechoma, distribution of «exes,

55S, 561.

i.

575. 771.

ii.

salts.

232.

protogynous, ii. 310.
Glaux, mon>hology of flowor, ii. 771.
Glaux maritima, ovary, ii. 76, 79Gleba, of Gaatoromycetes, ii. 689.

610.

ii.

Gentiana Pneumonauthe, abode for

•

i.

i.

660.

i.

Gentiana nivalis, cross-fertilization, ii. 301.
opening aud closing, ii. 116, 220.
Gentiana Pannonica, and field-mice, i. 763.
protandrous,

Sic.,

ing,

ii.

Gesneracei«.

ii.

it.

hairs, classiflcatory value,

Glaucium luteum,

i.

weather and autogamy, ii. 391.
Gentiona lutea, aud field-mice, i. 763.

and hybridization,
Gentiana nana, anther,

307.

— modes of. 602 et seq.
— of pollen-grain, 407.
— thermal constants, correction,

311.

ii.

ii.

Germander. See Teucritun.
Gurmen. See Ovary.
Germinal vesicle. See Ooplast.
Germination, Githago,

112.

protogyuous,

i.

Glandular

—
—

Glaucium, flower shape,
Glauciuui coruiculatum,

517.

ii.

protandrous Howors,

115.

i.

and autogamy.

Glands, stalked, of Bartala. i. 139.
viscid, double function of. i. 156.
water-absorbing, of Alpine Roses,
Glauber's

effect of mutilation,

366.

guides to honey,

ii.

306.

302.

protogyuous, Ü. 311.
auctiou cells of roots,

GentiaDa

120.

ii.

299.
i.

315.

183.

312.

distribution of sexes,

ii.

297.

sexes,

INDEX.
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Gnapbalium Leontopodium,
habitat,

and

hairiness

316.

i.

321.
Gnaphaliutii luteo-album, gall of Kutyloina
Aschersonii, &c., ii. 521.
Gnapbalium tomeutosuiu, hairs, u. 330, 321.
GnetacesB, description, ii. 726.
hüira,

— embryo development,
— Endlicher's grouping,
— seed-coata of, 441.

ii.

437.

ii.

604.

ii.

Godetia, viscin of pollen -graiuB,

ii.

—
—
— on seed-dispersal, 833.
— treatise on metamorjibosis,

capitatum,

ii.

ii.

658.

224.

263.

521.

Gymnosporangium juniperinum.hetercecisni.

production of, i. 426.
behaviour towanls light,

i.

383,

767.

sestivation,

ii.

—
—

i.

110.

i.

266.

i.

556

ii.

— resemblance to parasitism inLorantbaceee,
213.

— in
— on leaves,
cell,

in,

ii.

locaUties,

Haastia, distribution and appearance,

Habenaria,

Habenaria

ii.

ii.

ii.

ii.

ii.

i.

Grammatocarpua volubilis, nutation,
Grammatophora serpentina, ii. 626.
Grammitidese, tribe of Polypodiaceae,

Grammoptera, and Listera,
"Grandes espöces", ii. 581.

ii.

i.

683.

ii.

706.

— anthocyanin and elevation, 522.
— aqueous mantle of assimUating tissue,
i.

i.

i.

i.

i.

i.

i.

i.

dry-

— bud-scales,

i.

i.

i.

i.

118.

488.
626,

ii.

ii.

i.

aridity of,

i.

Habitats, sorts

237.

of,

ii.

879, 883.

Hacquetia, behaviour of stamens,
geitonogamy, details, ii. 323.
protogynous, ii. 311.

i.

740.

—
—

Hairiness of plants, in relation to habit and
316.

i.

Hair-mosses. See Polytrichum.
Hairs, absence of, in plants with incrustations,

i.

313.

— actinia-Uke, 324.
— air-containing, protective functions, 314.
— articulated, 320.
— branched, 323.
— capitate or glandular, 229.
— cauline of Stellaria media, 229.
— clayey appearance due to. 324.
— covering, 321.
— do", air-containing, chief means of proteo
i.

i.

leaf,

diurnal posi-

i.

i.

reserve-buds, ii. 32.
separation-layers, i. 360.
sorus,

225.

i.

534.

Gymnogramme,

ii.

—
497.
— and permanence of hybrids, 587.
— and variation, 394.
— influence on anatomy, 511.
— of epiphytes, 222, 325.
— of tamarisks, fraukenias, &c., extreme

i.

habitat,

Gymnocladus canadensis,
tions,

204.

ii.

i.

451.

Gymnocladus,

Habenaria chlorantha, rostellum, ii. 255.
Habenaria Hookeri, specific distinction from
H. montana. ii. 256.
Habenaria montana. poUinia, ii. 256.

climate,

201, 203.

ii.
ii.

Gymnoascus uocinatus,

i.

284.

colour of flowers and hybrid, ii. 567.
capsules in dry and wet weather, ii. 448.
seed,

i.

ii.

ii.

Gymnadenia Conopsea, and Nigritella nigra,

scent,

369.

— localization of wax, 292.
— Mediterranean, hairiness of, 318.
— perennial, time of appearance in
regions,
318.
— periodic folding of leaves, 339.
— reed-like, adaptation to wind. 427.
— silicic acid in, 67.
— stomata on leaves, 280.
— trabeculiB in green cells, 374.

208.

Hadena and Habenaria bifolia, ii. 256.
Hiematochrome, of eye-spot, ii 629.
HffimatococcuB, reason of name, ii. 631.
Htematococcus pluvialis. See Spharella.

Gymnadenia, ii. 737.
— and Noctufe, ii. 256.

— hybrids, u. 563, 583.
— pollen deposition and retention,
— spur and honey, 255.

ii.

201. 204.

ii.

i.

Guepinia, appearance of, i. 112.
shrivelling through loss of water, i. 216.
Guests of plants, bidden and unbidden, ii. 221.
Gulf Stream, blueness, i. 389.
Gulf-weed. See Sargassum bacci/erum.
Gum-arabic, source, i. 458.
Gum-resin, water retention, i. 330.

Gum-tragacanth, source, i. 458.
Guttifene of Braun, ii. 605.

256.

Granite, i. 83.
Granulöse, formation, i. 459, 460.
Grapes, and Peronospora viticolo, ii. 670.
Grape-sugar, decomposition by yeast, i. 506.
Graphite, origin of, ii. 610.
Grasses. See also Graminece

pollination,

ii.

—

ii.

and

Habitat and greenness, i. 384.
and influence on plant form,

Guard-cells of stoma, i. 280.
function and structure, i. 308.
Guelder-rose. See Viburnum Opulus.

i.

ii.

706.

ii.

225.

scent,

453.

i.

ii.

flower

bifolia,

227.
nocturnal perfume,
poUinia, ii. 256,
ii.

scentless,

ii.

ii.

188.

Haberlea, nectary, ii. 175.
Haberlea rhodopensis, direction of flowers,

65.

i.

— changes in flora of, 910.
— Kemer's experimental garden,
— mechanical force of roots, 514.

ii.

ii.

737.

ii.

ii.

306.

i.

Grubbiaceje, ii. 754.
G^chnitzthal (Tyrol),

ii.

74.

236.

i.

ii.

— dependence on water, 510.
— geometrically considered, 405.
— hypothetical mechanism, 512.
— influence of elevation on, 407, 508, 509,
523.
— nature of, 55.
— period of, in wettest season In certain

ii.

ii.

i.

72.

— pollen deposition and retention, 284.
— specific differences and insect visits,
256.
— spur and honey, 255.

Ground water, inefficiency, &c., ii. 501.
Growth and heat. i. 512, 518, 557.
— and light, i, 518.
— and periodic movements, ii. 220.
— and snow-pressure, i. 523.

i.

ii.

for clover,

738.

511.

ii.

H.

ii.

ii.

i.

coloration,

313.

Gromwell. See Liihospcnmim.
Grooves on stem, and rain-water, i. 95.
Ground Ivy. See Glechoma hederacea.
Groundsel. See Senecio vulgaris.

i.

ii.

ii.

and

elevation

i.

—
674.
— brood-bodies, 29.
— caryopsifl, 746.
— cleistogamy
392.
— course of pollen-tubes, 408.
— dehiscence of pollen-sacs, 93.
— descriptive details, 745, 746.
— dichogamy, 140, 312.
— elevation and coloration, 511.
— embryo of, 422.
— from chalk, 613.
— germination, 604.
— glumes, 434.
— hybrids among, 583.
— pollen-grains, 99.
— poUination, 133, 140, 141.
— substratum, 498.
— venation, 634.

176.

ii.

Gypsophila paniculata, inflorescence, i.
Gypsophila repens, anthocyanin, i. 522.

i.

GramineEB, ii. 719.
attacked by Smut-fungi,

142

ii.

345.

ii.

Grindelia squarrosa, varnish-like covering,
i.

See Cucurbita Pepo.

— nectaries,

736.

ii.

pollination,

Gyrocarpus Asiaticus, seed -dispersal, ii. 853Gyrogonites, fossil characeous fruits, ii. 661.
Gyrophoras, absori'tion of water, i. 218,

218.

ii.

423.

floral characters,

Gypsum, good

62.

— nutrition, 81.
— special absorptive cells of,
— spore-dispersal, 814.

190.

Graft, relation to stock, ii. 571.
Graft-hybrids, ii. 569, 572.
Grafting, i. 213, 214.
Grafting, perpetuation of hybrids by,

Gynandrse,

Gypsophila, autogamy,

210.

of peristome, ii. 703.
lime incrusted,

curvirostre,

260.

i.

Gynerium argenteum,

22.

i.

i.

686.

Gymnostomum

302.

Grimniia, hybrids in, ii.
renders limestone friable, i. 258.
vegetative propagation, ii. 458.
Grimmia apocarpa, absorption of carbonic
acid,

ii.

Gymnostomum, absence
ii.

Grimmiae, collection of dust,

Gossypium Barbadense, hairy seeds, ii. 855.
Gossypium herbaceum, fruit and seeds, ii.

i.

ii.

GymnoHporangium, teteutospores, &e., ii. 687.
Gymnosporangium clavaria-'forme, &c.,ii.519,

Grimmia Hartmanni, parthenogenesis, ii. 464.

631.

ii.

ii.

tissue,

i.

ii.

ii.

ii.

331.

Grevillea. vertical leaf -blades, i. 336.
Grew, Nehemiah, figures of plant anatomy,

Gorteria ringens, colour-contrast in flower,

Gourd.

i.

— classes, ii 718.
— development of embryo, 437.
— distinctive features, 719.
— fertilization, 418.
— fruits, 437.
— homology of embryo-sac and content« to
478.
germinated macrospore.
— of Endlicher, &c.. 604.
— pollination, 419.
— j)rotection of ovule, 72.
ii.

384.

ii.

Goodyera repens, habitat and foliage,
Gooseberry. See Rihcs Qrossnlaria.
ii.

390.

i.

583.

structure, &c.,
ii.

Green-rot, of trees,

Gymnosperma;, absence of fossil connecting
links with Phanerogams, ii. 613.

ii.

Grazing animals and young trees, i. 445.
Greek flora, general grayness of, i. 317.
Green, intensity of, and illumination, i.
Algaa. See Chlorophycem.
zone in sea, i. 390.
Greenland, winter temperatures, i. 547.
Green Laver. See Ulva latissima.

on crumpled

Goneoclinic hybrids, ii. 559, 537.
Gongora galatea, twisting of ovary, ii.
Gonidia, of Lichens, ii. 692.
Goniolimon, absorptive organs, i. 234.
GoodeniaccEB,

269.

i.

Grayneas, of shore vegetation,

626.

Gonatonema, aplanospore formation,

Gonium,

of crude sap.

Gregoria, heterostyly,

535.

i.

See Zostera.
Gravitation, force to be overcome in ascent

— tissues,

10.

Gold Ferns. See Gymnoi/ranone.
Gold of Pleasure. See Camelina sativa.
Golden Rod. See Solidago.
Golden Saxifrage. See ChrysospUnium.
Gomontia polyrbiza, life-cycle, ii. 651.

Gomphonema

Sec XunthorrlKa

Grass Wrack.

Green

ii.

i.

341, 342, 343.

i.

XVI.

hastilis, PI.

—

101.

Gcebel, classification of Thallophytt-a, ii, 606.
Gcetbe, i. 6.
attitude towards Linuean system, ii. 287.
hia typical plant, i. 12.

— colonies,

Grass-leaves, folding of,
Grass-tree, Australian.

i.

i.

tion from

undue evaporation,

i.

317.
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Haira, edible, of flowers,

— floccose,

ii.

Heat, action

169.

324.

i.

i.

i.

i.

leaf,

!.

i.

i.

— on

abiuidanco in Mediterranean

foliage,

district, &e.,

317.

i.

i.

i.

ii.

i.

i.

i.

i.

i.

ii.

i.

mode

of action,

i.

— T-shaped, 321— tufted, 323.
— xmicellular, 319.

439, 442.

i.

i.

i.

i.

i.

487.

by

root-slips,

180.
ii.

646.

—

i.

645.

Halimocnemis gibbosa, stamen, ii. 87Halimocnemis mollissima, inflorescence, &c.,
ii. 184.
Haller, Historia Flantarum, ii. I.
Halopbila, pollen and pollination,

— sub-aqueous pollination,

ii.

roots,

ii.

105.

739.

sterility

Hard bast. i. 469. 474.
Hard Fern. See BUchnum Spicant.
Hare's-ear. See Buplmrum.
Harpagophytum procumbens, hooked

ii.

fruit,

871.

ii.

ascidia, &c.,
393.

410.

ii.

ii.

See Scolopendrium

and external stimulus,

i.

771

— application of term in Fungi, L 164.
— forma, origin, &c., 7M.
— of Cuscuta. L 174.
— of Erysipheae, 59.
— of Mildews, iL 677.
— of Mistletoe, death. L 210.
— of parasites, L 115.
i.

ii.

— of Peronosporeae,

ii.

56.

Hawk-motb, ii. 153.
Hawk-moths, and flower-colour, U. 196.
and Honeysuckle scent, Ii. 207.
and laterally directed flowers. 11, 225.
Hawkweed, Hairy. See Hieracium viilogum.
Hawthorn. See Cratagus Oxyacantha.
Hay-bacillus. See Baculus sjü/tilis.
Hazel See Corvlut.
Hearts' -ease. See Viola tricolor.

285.

dates of flowering, i. 519.
duration of flowering, ii. 213.
flower colour and habitat, ii. 194.
i.

86.

— absorption of carbonic
L 62.
— absorption of water, 218.
— afford home to Fodifene, 225.
— and Nostoc, 622.
— apical-cell, 578.
— cell-complexes, 591.
— description, 696.
— forming rings, 794.
— in cascades,
— offshoots dispersed by rain, 809.
— on mouldered dust of dead trees, 109.
— origin of sporopbyte, 654.
— pressure exerted by rhizoids, L 514.
— saprophytic, on steep rocks, 108.
— structure, 590.
Heracleum, habitat and greenness, L 384.
— peripheral flowers, iL 186.
— water- receptacles, 240.
aciil,

i.

ii.

i.

99.

ii.

ii.

i.

ii.

Ü. 120.

i.

ii.

protogynous, iL

310.

ii.

Helianthemum grandiflorum, erect and procumbent twigs, L 417.
Helianthemum marifolium, fertilization, il

i.

79.

ii.

i.

ii.

i.

i.

Hclianthus aunuus, genuinatiou constant.
L558.
movements of cotyledons, L 532.
Helianthus tuberosus, alleged effect of graft
on Helianthus aunuus, ii. 572.
Helichrysum. coloured bracts, ii. 187.
decurrent leaves, L 33Ö.

—
— hairy covering in summer, 319.
— hermaphrodite andpistillatc flowers,
Helichrysum annuum, germination,

i.

i.

297.

611,

613.

Helichrysum aronarium, &c., coloured bracts,

gall

of

Kutyloma Aschcrsonil,

U.

521.

Helichrysum virgineum. Mount Athos, ii.

187,

Helicodiccros, pollination, iL 164.
Heliosperma quadrilldum, seed-dispersal, iL

852.

Heliotropium, scent,

ii.

inflated vagina;,

200.

Hell-bind, name for Cuscuta, L 175.
Hellebore, White. See Veratrum album.

i.

In

242.

Heracleum Sphondylium, flowering shoot,

iL

789.
ii.

202.

Herbaceous plants,

effect of mutilation, iL

517.

— shoot,
— 8t«m,

i.

i.

656.

715.

HerbcD, i. 715.
Herbals, early, L

187.

— — flower-opening constant, L 559.
with

i.

Heracleum palmatum, organic remains

scent,

i.

ii.

üinplexi-

caule.

Heuslowia, parasitic, L 204.
Hepatica triloba, anthocyanin, i. 520.
cause of flecked appearance of leaves,

vrinter protection, i. 550.
Hepaticie, absorption cells of,

i.

L 319.

vulgare.

sativa.

Henbane. See Hyosct/amus.
Henbit Dead-nettle. See Lamiiuu

566.

Helianthiis, ovary, ü. 73. 78.
fruit

ii.

iL 402.

Hemlock Firs, ii. 725.
Hemp. See Caimabis

Helianthemum Tuberaria, Mediterranean,

of, iL 870.

Harpoon fruits, ii. 870.
Hart's Tongue Fern.

under cultivation,

673.

411.

337.

closing,

212.

to cold, Ü.

471.

Helianthemum alpestre, protection of pollen,

431.

Haminia, stamen, ii. 87.
Hanburya mexicana, tendril, callus - like
growths of, i. 697.
Haplophyllum, honey protection, ii 241.
Haplophyllum Biebersteinil, autogan)y, ii.

ii.

Hemibasidii, distinctive characters, ii. 676.
Hemionitis, sori, ii. 70tj.
Hemitelia, indusium, iL 708.
Hemlock. See Conium Vioculatum.

— CO nducting-t issue for pollen-tubes,
— duration of blossoms, 214.
— elevation of leaf-stalks, 419.
— flowers follow the sun, 123.
— hairs on. L 317, 323.
— nectarless, 167.
— pollen-grains,
— protection of pollen, 127.
— stigma, 281.
ii,

and

fulva, latitude

218.

ii.

Halopbytes, application of term. i. 74.
Haltica Atrup:«. beetle on Deadly Night-

duration of flowering, iL

760.

opening and closing,

i.

ii.

i.

HemerocaUis

124, 125.

Helianthemum. cleistogamy,

i.

i.

&c.,

Heliamphora nutans, habitat,

Ü. 183.

Ilaustoria,

of growth,

flava,

213.

705, 754.

Hedysamm Canadense, hooked fruit,

645.

— pollen and pollination,

i.

ii.

Hemerocallis

iL 77.

Halimocnemis, coloured stamen-filaments,

shade,

mode

Hedychium, ii. 736.
hybrids and starch -grains,

ii.

731.

ii.

Hedychium angustifoUum, ovary and

HalictuB, sheltering in flowers, ii. 163.
Halidrys, ii. 664.
HaUmeda, relation to light, i. 338.
ii.

ii.

ii.

ij.

489.

Hedge-shrubs,

ISO.

Halichoudfia and Struvia delicatula,

— thallus,

variety in asexual shoots,

28.

ii.

19, 83.

leaves,

ii.

209.

Hedera poetarum, and resistance

16.

Halesia, propagation

ii.

— cross-fertilization, 301.
— geographical distribution, 402.
— latitude and opening, 217.
— scentless, iL 209.
— stigma, 281.

ii.

erect stems as cuttings, i. 709.
flower-opening constant, i. 559.
grafting and dwarf trees, ii. 518.
on Oak, i. 703.
resistance to cold. ii. 489.
ii.

589;

38.

Hemerocallis,

i.

scent,

i.

Hehvingia msciflora. flowers on

See Erica.
Irish.
See Dabeocia poU/oUa.

— vegetation, indigestibility, 432.
197.
Hedera, colour and
— easy vegetative propagation, 251.
— honey, 173, 179.
— leaf-mosaic, 423.
— roots from leafstalks, 772.
— scent, 200.

297.

ascospores, iL 19.

Helvella fistulosa, &c.,
683.

i.

Halantium Kulpianum, stamen, Ii. 87.
Hales, Stephen, work on vital phenomena of

floral

19.

ii.

and

Helvella, osci

i.

florida,
Australia, protection of
storaata from moisture, i. 296.
stomata, surface view and section, i.

in

376.

Helotium Tuba,

i.

Hedera Helix, climbing roots, i. 702,
embryo and cotyledons, i. 600.

228.

change of colomr

i.

odourless, i. 431.
Helosia. leaf-scales, i. 191, 196.

i.

Hakea

i.

leaves,

i.

flies,

773,

ii.

nectaries,

i.

i.

Hairy coTering and authocyanin,
Hakea, leaves of, ii. 751.

i.

habit,

ii.

Heath.
Heath.

iL 278.

H(--lleborus niger, colour of sepals, iL 183.

i.

i.

i.

i.

Half-parasitic,

ii.

ii.

i.

i.

Half-saprophytic,

—
—
— nectaries, 179.
— ])ollen depo.«<ition,

i.

ii.

— Tesicular, 324.
— which retain moisture,

i.

Helleborino. See Epipactia.
Hcllebonis, cross-fertilization, iL 305.
hybrids in, iL 584.
movements of stamens, iL 250.

53.

i.

i.

plants,

i.

i.

— protection of chlorophyll, 392.
293.
stomata from wetting,
— protective secretory, 234.
— protect young foliage-leaves, 353.
— scaly, 324.
— silicic acid in. 67.
— sihcified. 440.
— soft felted, and grazing animals, 442.
— stellate, 322; 564.
— stinging,

of,

— and distribution of plants, 527.
— and dried seeds, 555.
— and growth, 512.
— and growth, estimation, 557.
— and opening of flowers, 219.
— distribution in germination, 560.
— eft'ect ou growth, &c., 503.
— eflfecton piotoplasni, 553.
— evolution in respiration, 497.
— latent, 492.
— nature of, 58, 513.
— protection from loss, 528.
— sensible, 492.
— source of. 518.
— transformation by plant, 492.
i.

— glandular, absorptiou of animonio. 6j.
of Sarmcenia,
12Ö.
— multictillular. 320.
— of Aldrovandia
153.
— of leaves, ia relation to water-absorption,
227.
— on Krodium fruit, 620.

4.

Herbarium, i, 5.
Horbivoni, power of discrimination, ii. 488,
Herb Paris. See Paria quadri/olia.
Herbs, t>erennial, foliage-leaves and rain, L
93.

Hercules-club. See Coryne pistillaris.
Hereditary modiflcation, negative resutta of
experiment«, il. 514.
Ucrniannio, propagation by root-slips, ii. 28.
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Hermaphrodite
tion,

crossing

iu,

ii.

Liunean view,
Herniinium, scent,

Herminium

and wind

flowers,

fertiliza-

134.

ii.

301,

202.

ii.

MonorcliiB, pollination,

ii.

opening of flower,
scent,

ii.

ii.

and

forms,

spines,

340, 390.

Heteromorphism, application of

ii.

term,

ii.

flowers,

Heterophyllous plants, i. 668.
Heteropogoo, fruit, i. 020.
monoecious, ii. 297.
Het«ro8porous Lycopodinse, ii. 477.
Heterosporous Pteridophyta, ii. 704.
Heterospory, in Equisetales, ii. 711.
of Hydropterides, ii. 709.
Heternstyled flowers, ii. 302, 396, 398, 405.
Hibernating shoots, of Potamogeton crispus,

—
—

i. 551.
Hibiscus, stigma, ii. 281.
Hibiscus ternatus, pollen -grains,

Hibiscus Trionum, autogamy,
floral markings, ii. 190.

ii.

— pollination,

Hieracium aurantiacum and H.

flowers,

Homogyne
Homogyne

i.

of Droseracese,

ii.

ii.

195.

ii.

ii.
i.

167 et seq.

ii.

ii.

239.

241.

870.

ii.

663.

after

286.

Journal on scandent

ii.

and

bud-galls

of

543.

trees,

i.

Hierochloa australis, dichogamy, ii. 312.
High Alpine plants, autogamy in, ii. 399.
Higher plants not derived from lower,

ii.

614.

HildenbrandtiaNardi and rosea, incruating,

— habitats,

i.

460.

Humble-bee, and pollen,

76.

ii. \iVl.

and Salvia

glutinosa, ii, 262.
colour preference, ii. 195.
Humble-bees, as honey stealers, ii. 239.
Humic acid, protluced by decay, i. 101.
some properties of, i. 101.
Himiidity, continued, of atmosphere, iujiui-

i.

262;

ii.

diiKcious,

ii.

225.

ii.

271.

of

fossil

612.
299.

ii.

— pollen dispersion,
— pollination, 133.
— prickles, 637.

143.

ii.

Castagnei, ii, 60.
dextrorse twining, i. 685.
fruit-protecting glands, ii. 447.
nutation, i. 683.
protogyny, ii. 313.
seed-dispersal, ii. 854.
shoots and climbing hooks, i. 688.
stem with Cuscuta, i. 175.
twining, i. 682.
Humus, constitution and facies of vegetaii.

498.

— limitation of availability to plants,
— moisture retention, 775.
— nature of, 84.
— retention of mineral substances,

i.

113.

i.

ii.

Hungarian

plains, hairiness of plants,

Mosses and Ferns,

— uplands, protected vegetation,
Hura

crepitans, detonation,

&c., favourite soil,

675.

ii.

ii.

499.

ii.

ii.

— alluring petals,
— epipliyllous buds,

650.

ii.

318.

451.

i.

496.
i.

521.

170.
ii.

43.

— leaf-bud, emerging from
— leaves, and rain conduction,
— roots, 753.
— scent, 200,

soil,

538,

539.

i,

457.

339.

Hutchinsia petrsea, anthocyanin,
Hyacinthus, ii. 731.

650.

ii.

S39.

ii.

Hutchinsia alpina, autogamy,

Hormidium murale, habitat, i. 105.
Horminum, honey protection, ii. 241.
Hormomyia, galls caused by, ii. 529, 537,

i.
i,

640.
94.

i.

i.

ii.

621.

83.

ii.

Hybridization, formative importance of cyto
plasm, ii. 494.
general discussion, ii. 317.

Homwort.

—
— nature of, 301.
— reaUzation of factors in,

Hortus

— and reversion, 580.
— and season of flowering, 574.
— and "transitional forms", 584.
— artificial, number
555.
— change in sexual conditions, 575
— colours
566.

ii.

496.

See CtratophyUum.
Horse-chestnut. See ^schIus.
Horse-shoe Vetch. See HippocrepU.
Horsetails. See Equisetacccc.
Hortensia, of horticulturists, ii. 187.
siccus,

i.

5.

Host, action of Bacteria on, i. 162.
and parasite, intimacy of connection
between, in Lophophytum, i. 194.

—

425.

234.

House-leek. See Sevipervivum.
Houstonia, pollen-grains, ii, 99.
Hoveniadulcis, pedicel and fruit, ii. 435.
Hoya camosa, aids to climbing, i. 687.
propagation by leaf-cuttings, ii. 41.

scarcity of

ii.

Hormidium, cromatophore,

— and lime in slate,

Hilar caruncle, &c., ii. 425.
HUdebrand, and anatomical characters of
Oxalis hybrids, ii. 565.
Hildenbrandtia, cell arrangement, i. 577.

and

434.

— host of UstQago segetum,
— pollination, 142.

Hornblende,

ii.

i.

Hundred Years' Aloe. See A'java auuricaua.

726.

See Oatrya carpinifolia.

Hordeum, glumes,

Hormosiphon arcticus. habitat,
Hornbeam. See CaT^inus.

297.

201.

Hilum, of starch-grain,

ii.

splendens, leaf structure
greenness, i. 387, 590.
Hop. See Humuhm Injmhis,

Hop-hornbeam.

558.

ii.

ii.

— monograph on Welwitschia,
Hookeria

sylvaticum,

by water,

i.

704.

flowers

105.

ii.

isolation

palustris, roots absent,

tion,

604.

— Himalayan

314.

Hottonia

697.

Hooker, Bentham and, Genera Plantarum,
112, 114.

— protective

765.

i.

Humulus Lupulus, attacked by Spbserotheca

178.

ii.

178.

21.

i.

seeds, rare,

~ pollen dispersion,

i.

Honeysuckle scent, ii. 201.
Hooke. Robert, confirms Leeuwenhoeck's
observations,

205.

i.

302.

ii.

ii.

to floral

202, 207.

— tendrils of Cobaea,

220.

Hieracium tenuifolium, anthocyanin, i. 520.
Hieracium tridentatum, and bud-galls of
Aulax Hieracii, ii. 543.
Hieracium umbellatum, autogamy, ii. 361.
Hieracium villosum, protection of stomata
by hairs, i. 292.
Hierochloa, hermaphrodite and staminate

i.

various devices,

i.

i.

plants,

Honey protection by intra-floral hairs,

663.

Hooked

ii.

ii.

— of Lathra^a, 182.
— of Viscum album,

Humulus,

178.

ii.

of Ranunculaceie,

pilosellie-

maritime plants,

198.

——

ii.

markings, ii. 190.
Honey-leaves of Berberidaceje,

Hieracium stoloniflorum, hybrid of H.
aurantiacum x H. piloaellaeforme, ii. 586.

ii.

461.

Honeyless alluring contrivances,

ii.

staticefolium,

flowers,

i.

how affected by Orobanchc, i. 183, 185.
Hosts, contrivances for protection, i. 104.

— of Bartsia, 180.
— of Cynomorium, chiefly

ous effect on plants, i. 283.
Humming-birds and honey, it 180.
and laterally-directed flowers,
and pollen-sprinkling flowers,
Humous acids, and preservation

See Lunaria.

Honey - indicators, name applied

Ü. 532.

Hieracii,

615.

ii.

704.

ii,

Honey-bee, colour preference,

741.

murorura, and bud-gaUs of
Aidax Hieracii, ii. 543.
Hieracium Pilosella, and gall of Psyllodes,

Aulax

321.

i.

Hieracium

ii.

ii.

303.

i.

478.

ii.

alluring,

— scent,

cross,

alpina, geitonogamy,
discolor,

Homologies, danger of establishing,

ii.

319.

mean

297.

ii,

ii.

Hieracium gymnocephalum, Dalmatia,

Hieracium

320.

ii.

ii.

ii.

i.

Homochromatism of flowers, ii. 569.
Homogyne, hermaphrodite and pistillate

i.

pollination,

142.

ii.

187.

Hottonia, food-absorjition,

— concealment, 180, 181.
— guidance to, 248.
— in Nepenthes pitchers, 134.
— secretion, 172, 173.

96.

i.

— heterostyly,

Ihx Aqui/oHnm.

Holosericeus, texture,

Honey,

ii.

— scent,

See

Holly.

Honesty.

99.

ii.

355.

ii.

i.

ii.

297.

ii.

Homosporous,

— capituia closing and pollination,
— geitonogamy. 319.
— hybrids, 585.
— indumenta of hybrids, 564.
— leaves and light, 410.

ii.

leaves,

81.

ii.

Homosporous Pteridophyta,

opening and closing, ii. 212.
vitality of apermatoplasm, ii.
Hieracium, autogamy, ii. 372, 374.

protection of pollen,
rolling up of leaves,

and submerged

168.

i.

Host-root, effect of Langsdorflla tubercle on,

i.

109.

Hips, of Rosea, dispersal, ii. 444.
Historia naturalis, Pliny, ii, 1.
Historia tjlantarum, use of term, ii. 1.
HolcuB.
stuminate
hermaphrodite and

469.

anthocyanin in florets,
procumbent, i. 661.

ii.

400.

Ii.

origin of species,

forme, hybrid, ii. 558.
Hieracium Auricula, stolons,

i.

505.

ii.

~ partial destruction by fungi,

i.

— integument of ovule,
— stamens, 86.

569.

ii.

686

595.

i.

phyllotaxis,

443.

i.

Hippuris, aerial

flowers,

Heterogamy, and autogamy,

stolons,

i.

ii.

protection of pollen from wet,

Heteroeciara, of Uredineae,

i.

i.

i.

197.

ii.

i.

i».

201. 209.

Heterochromatism of

Hieracium

260.

ii.

300.

ii.

i.

Hippophae rhamnoides,

212, 221.

ii,

Hesperis tristis, night visitors,
opening of flower, ii. 212.
perfume, ii. 201, 208, 242.

— various

Hippophae, dicecious,

— hair-scales, 324.
— perianth and andrujcium, 752.
— pollen storing and dispersion, 148, 150.
— radical shoots, 27.
— weaving stem, 672.
ii.

Hesperides, of liraun, ii. 605.
Hesperis matrunalis, attraction of pollentubes by foreign ovules, ii. 414.

— appHcatioD of term, 161.
— behaviour towards parasites, 167.
— effect of Euphrasia on, 179.
— bow attacked by Cuscuta, 174.
— of Lathrsea squamaria, 181.
i.

Hippocrepis, pollen expulsion,

256.

169.

i.

210.

664.

583.

ii.

Hemiarja glabra, perennial, ii, 453.
Herpes tonsurans, due to Tricophytou tonsurans,

Host, appearance after death of Mi8tlet<>e, L

HimantoglosBum and Orchis, hybridization,

291.

ii.

Himalayas. Edelweiss of, i. 316.
— sun and shade tempfratun-s, i. 525.
Himanthalia. thallus differentiation, ii.

ii.

Hybrids, and origin of

ii.

573.

sirecieff, ii. 583.

ii.

ii.

ii.

of.

ii.

ii.

in,

ii.

INDEX.
Hybrids, corxiitions of formatioo.

—

doubling of llowere,

—

Hydrophytes, saprophytic, non-green, attacked by spfcies of same group, i. 170.
swelling of dead cell-membranes ami

404.

ii.

576.

ii.

—

factors in sterility, ii. 578.
tsvm racod and species, ü. 581.
goneoclinic, ii. 559.

—
—
— indumenta, characteristics of, ü. 564.
— in relation to grafting, 215.
— juxtaposition of paruutal characters in,

955

mud, i. 267.
movements and

retention of

— unicellular,

~ venation,
ii.

Hydropterides,

382.

565.

ii.

704.

ii.

— misconceptions concerning, 577.
— misstAtements concerning, 557.
— natural occurrence and distribution,

Ilydrutropism. in roots,
Hydroxyl, i. 454.

ii.

ii.

ii.

577.

Hydrurus, in cost-ades,

— structure,

582,585.

i.

Hyprmm
Hypnum

79.

— non-inherited characterifftics, 574.
Hygrobiaj,
784.
— parent proportions
558.
Hygrometer, mericarp of Erodium used as,
— permanence of, 587.
619.
— potential fertility, 579.
Hylocomium,
480.
— produced by grafting, 569.
Hylocoraiura splendens.
15. 700.
— pseudo-hermaphrodite flowers in, 578.
habitat,
109.
— Btarch-grains in. 566.
liymenial layer, and respiration,
498.
— tendency to vegetative propagation, 458. Hymenium. luminous, 503.
— of Amanita, portion, 21.
— ternary, 560.
— variation, 576.
— of Hymenomycetes, 688.
Hymenocystis. protection of sporangia,
Hydneje, appearance of.
112.
13.
— hymeoium, ic, 688.
Himenomycetes, as Lichen-fungi,
693.
— basidia, 680.
Hydnora Africana, South Africa, 199.
— characteristics, 687.
Hydnora Americana. South Brazil, 199.
— luminous, 502.
Hydnora triceps, South Africa, 199.
— range of forms, 688.
HydnoraceiB,
762.
— anthocyanin, 483.
— respiration experiments, 498.
— similarity of spawn, dissimilarity of fructi— nature of scents, 199.
ii.

ii.

in.

i.

ii.

ii.

i.

ii.

ii.

ii.

ii.

t.

ii.

ii.

ii.

t.

ii.

i.

i.

i.

ii.

ii.

i.

i.

ii.

raising power,

Hydnum imbricatum,

i.

i.

498.

sterile flowers,

ii.

i.

254.

— spiny leaves,

187.
i.

leaf

habitat,

i.

— in Blue Mountains, Jamaica, 457.
— sori, 10.
Hymenoptera and aminoid scents,
207.
— and Calceolaria Pavonii, 379.
— eaters of pollen, 167.
— gall-formation, 527.
Hyoscyamus, calyx and fruit,
434.
— corolla and autogamy, 366.
— cross-fertilization, 305.
— pollen deposition, 278.
ii.

Hyoscyamus albus and frost,
Hyoscamus niger and cattle,

— — odour,

i.

Hypecoum,

288.

— nectaries,

by water,

i.

2S0.

ii.

234.

Hypecoum
ii.

venation, i. 633Hydrocotyle Asiatica. venation, i. 631.
Hydrocotyle vulgaris, entire plant, ii. 789.
Hydrodictyaceze. ii. 640.
description, ii. 639.
Hydrodictyea;, ii. 606.
Hydrodictyon, KJebs* observations on reproduction, ii, 482.

—

i.

451.

corolla

of,

780.

ii.

ii.

grandiflorum, autogamy, details,
181. 369.

Hypecoum pendulum, weather and

auto-

gamy, ii. 391
Hj-pecoum procumbens, hooey concealment,
ii.

182.

Hypericineae, pollen-grains, ii. 102.
Hj-pericopsis persica, salt on leaves and stem,
i.

Hypericum, alluring

floral tissue,

ii.

170.

swarming of protoplasm, i. 36.
Hydrogen, combined with carbon, i.

gamy, ii. 391.
H>T)ericum olympicum, stamen, ii. 87.
HyiK;ricum i)urforaium. autogamy, ii. 340.
Hypertrophy, caused by Fungi, ii. 519.
Hyphre, fungal attacking plants, i. 105.
attraction by ovules, ii. 414.
constitute mycelium, i. 99.
development from spore, i. 163.
mechanical changes duo to, i 265.
mechanical force, i. 513.

ii.

453.

605.

771.
soil,

L639.
351.

Hydrophytes, absorption of carbonic acid.

i.

i.

i.

i.

ii.

i.

i.

i

re<^iuire

i.

ii.

i.

i.

ii.

111.

Hypoderma

Lauri, habitat, i. 118.
Hyssopus ofiiciuahs, colour and bees,
Hysterophyta, of Endlicher, ii. 604.

195.

ii.

I.
Iberis amara, light

and growth,

503.

ii.

peripheral flowers, ii. 186.
umbellate raceme, ii. 184.
Iberis gibraltarica, peripheral flowers,

ii.

186.

umbellata. peripheral flowers, ii. 186.
Ice, as preservative agency, i. 262.
in frozen plant, i. 540.
melting by plant growth, i. 500.
Iceland Moss. See Cttraria islandica.
lljeris

See Mesanbri/anthemum

ciHstal-

linum.
Listera,

ii.

256.

Ichneumon-fly, protection of bud-gall against,
542.

Ichthyosoma. See Sarcophyte eanguinea.
Idioplasm, views regarding, ii. 493.
Ilex Aquifolium, bristle-like teeth, i. 433.
cuticle of leaf, i. 310.
Illecebrum, prostrate shoot,

664.

i.

Illecebrum verticillatum, sub-aqueous
tilization,

ii.

fer-

391.

Ilhcium anisatum,

follicle,

ii.

405.

431.

ii.

— effect of varying intensity, 381.
— varied adaptation of leaves to, 423.
i.

— u lime accumulators, 260.
modes of growth, 689.
— attachment m relation to nutritfon, t 77.
of Empusa Musca], Ü. 672.
— floating contrivances, 638.
— — of Kntonioiihtbora, U. 672.
— five and submerged, 76.
of Erysipheaj.
59.
— mechanical tissue, 735.
prey upon cell-walls, &c.,
167.
— nutrition, 77.
symbiosis wiih roots of Phanerogams,
— parasites on, 169.
L249.
—
larg« supply of food-salts, L 78.
tip« of, decomposing power, tic,
IC4.
i.

— and cotyledon-stalks, relative proportions,
621.
— buds on, 28.
— functions, 650.
— of Rhizophora. 602. 604.

—

ii.

Hydrophyllum. emerging of leaves from

i.

218, 217.

Itlicium religiosum, poisonous, ii. 488.
Illumination, adaptation to, i. 394.
bright, effects on i)liUit8, ii. 407.

i.

66.

ii.

372.

i.

" Illegitimate union", in crossing,

236.

Hypericum huniifusum, weather and auto-

i.

367.

372. 375.

ii.

Hypochlorin, from chlorophyll,
Hypocotyl, i, 655.

li.

ii.

ii.

il.

i.

Hypochasris, autogamy,

Ichneumon, pollinates

Hydrodictyon utriculatum. U. 24. 640.

— unfolding leaves,

reptile, habitat,

— maculata, opening and closing,

369.

ii.

i.

ii.

109.

i.

109.

i.

Ice-plant.

and autogamy,

178.

ii.

— autogamy, 340.
— hybrids, 584.
— staminal insect platform, 230.
— twisting of internodcs, 417.

ii.

L

rensis. habitat,

Hypnum uncinatum and H.

~
—

407.

ii.

i.

431.

— life-his*.ory. 640.
— multiplication, 538.
— reproduction, 574.
— thallldium, 23.

Hydrophyllaceai.

218.
ii.

370.

flower,

sprouting of winter-buds, U. 805.

Hydropel tidinaj. of Braun,

i.

ii.

ii.

412.

protective isolation

H. sarmentosum,

105.

li.

Hyi>anthium, iorms

transpiration,
i.

and

ii.

— — position of stomata on leaves,

— ash of.

vapour,

ii.

666.

i.

and

leaf-rosettes,

i.

384.

ii.

Hydrocbaris Morsus-raofe, ii. 739.
anthocyanin, i. 521.
formaiion of winter-buds. Ü. 804.
habit,

86.

ii.

133.

ii.

133.

ii.

i.

ii.

Hydrilla verticillata. pollination,
Hydrocarbons, nature of, i. 453.
Hydrocharidaceie. ii. 105.
distinctive characters, ii. 739.

—
— pollination,

of.

molhiscum, absorption of aciueous

ii.

77.

433.

i.

in,

ii.

Hydra, symbiosis with plants,

643.

ii.

105.

i.

Hypocrateriform, applied to flowers,

491.

— description, &c., 705.
— greenness of prothallia

Hydrangea Japonica, sterile flowers, ii. 187.
Hydrangea quercifolia, protection of pollen
from wet, ii. 111. 112.
HydriUa. attachment,

ii.

Hymenopbyllace», absorption-cells

21. 685.

ii.

respiratory heat,

fications,

514.

of,

Hypnum rugosum. parthenogenesis,
464.
Hypnum triquetrum and H. Crista-cast-

ii.

ii.

Hydnum.

home

Hypnum

i.

i.

ii.

ii.

745.

583.

ii.

ii.

i.

falcatum, lime incrusted. i. 260.
fluitans, &c., and hybridization, U.

Hypnum giganteum and

ii.

ii.

673.

Hypuvim cordifolium, home

775.

i.

590.

i

ii.

HyphfKlromous venation, i. 636.
llypnosporaugium, of Botrydium,

ii.

— minute structure,

257.

i.

Nile, caudex, i. 714.
Hyphcothrix, schizomycetous member of
sub-aqueous Lichenliko plants, i. 248.

104.

i.

710.

7Ü9.

ii.

— of Brauu, 605.
— Sorts of spores,

561. 573.

i.

action,

Hyphaine coriocea. caudex, i. 714.
Hyphiene thebaica. Inflorescence,

636.

i.

— where very abundant,

i.

light,

Hypha) of Lichen, chemical and nifchanical

— of Zygomycetes,

I.

i.

Inuigination, value of. i. 17.
Imbibition, freedom of, i. 88.

Immortelle. 8qc nho Hdichrj/Bumarenarium.
Immortelles, ii. 766.
hairy, time of appearance in dry regions,

—

i.

318.

— hairy covering in summer,
Impatiens, and insect

— cleistogamy, 393.
— pollen deposition,
— root-hairs, 91.

visits,

I.

319.

!i.

223.

ii.

ii.

277.

i.

Impatiens glandutigera.
cross-fertilization,

i.

ii.

656.
306.

Impatiens Noli-tangere, cleistogamy,
cross- fertilization,

leaf

and

ii.

306.

illumination,

i.

286.

ii. 835.
sheltering of pollen, ii. 108. 109.

seed-disi>erHal,

ii.

394.

INDEX.

95G
Impatiens parviflora, inequality uf leaves,

and

use,

i.

leaf-mosaic,

Impatieos tricomis, cross-fertilization, ii. 306.
protection of honey, ii. 232.
stem,

i.

656.
294.

ii.

Imprisonment of insects by flowers,
Incmatment, type of commuDity,

889,

ii.

— liairinesa, 317.
— hermaphrodite and

—

Indiarrubber, latex of Ficua,

— hybridization,

— freezing, 546.
— leaf, diurnal positions,

i.

389.

Individual,

meaning

Indoloid scent,

ii.

in Botany,

autogamy

Iridacese,

199, 207.

ü.

— characteristics,
— heterostylism,

Indusium, nature of, ii. 13,
of Fern sorus, ii. 705.
Infertility, of plants under cultivation,

ii.

402.

Inflorescence, application of term,

cina.
ii.

Juglans, bud-scales, i. 626.
cotyledons, i. 608.
fertilization porogamic,

—

734.

—
413.
— fossil, 636.
— mite-galls, 529.
— monoecious, 297.
— pollen -storing and dispersion,
— pollination, 133.
— protection of pollen, 119,
— prot-ogynovis. 313.

336.

i.

ii.

— germination, 604.
— grafting experiments

388.

i.

ii.

ii.

Innsbruck,

at

ii

ii.

ii.

— green cells, arrangement, 471.
— humble-bees and pollen, 247.
— hybridization and flower colours, 568.
— nectary, 176.
— leaf twist, 429.
~ pollen deposition, 280.
— pollen -grains, 99.
— protection of pollen from wet, 111.
— stigma, 645
729.

Juglans regia, anthocyanin in buds,
inflorescences,

pollination,

ii.

i.

parts.

744.

radiation,

i.

530.

vernation,

Balanophora, resemblance to Fungi,

i.

190.

i.

i.

531

Infusoria, derivation of term,

Iris

21.

i.

— prey of Utricularia montana,

i.

Iris

123.

Inga, pollen-chambers, ii. 90.
Innovatio, i. 596.
Innsbruck, floral clock for, ii. 216.
Inorganic subsLances, absorption of. i. 60.
Insectivorous plants, and pepsin, i. 465.
habitat in relation to supply of nitrogen,
i.

flowers

158.

Iris Kochii, graft

on

I.

wax on

459.

ii.

ii.

572.

leaves,

leaves,

Iron,

i.

i.

ii.

ii.

ii.

i.

glaucus,

ii.

ii.

i.

ii.

ii.

i.

ii.

ii.

ii.

ii.

ii.

ii.

elevation,

i.

of.

i.

53.

Institutiones Rei Herbarise, by Toumefort,

:

ii.

i.

ii.

438,

81, 84.

173.

Interceilullar spaces, ice in,

conjugation in Stephanosphsera,

— nectaries,

ii.

540.

ii.

250.

179.

731.
ii.

i.

522.

97.

Juncus monanthos, &c., favourite soil,
Juncus supinus. bulbils, ii. 454.
habit and habitat, ii. 502.
Juncus trifldus, anthocyanin. i. 522.
habitat,

i.

ii.

i.

286.

species,

shoots

ii.

725.

— and Gymnosporangium, 686.
— dicecious,
299.
— egg-cells, 419.
— embryo development, 438.
— fertilization, 420.
— fleshy cone, 440.
— mutilation by ruminants, 515.
— pollen-sacs, 89.
— pollen storing and dispersion, 146.
— protection of ovules,
— protection of pollen, 117.
— specific value of leaf anatomy, 565.
ii.

ii.

i.

ii.

i.

526.

306.

ii.

ii

— interior, absence of heaths, 307.
— Spartium scoparium in, 330.
i.

ii.

Italian flora, general grayness of, ii. 317.
Ivy. See Hedera.
Ivy-leaved Duckweed. See Lemna trisidca.

of.

591.

Jungerinannia polyanthos. structure, i. 590.
Jungermanniaceaj, description, ii. 698.
Junghubn, discovers several Balanophorea
in Java, views concerning, i. 190.
Juniper-Mistletoe. See Viscum Oxycedri.

ii.

protection of pollen, ii. 120.
Calluna vulgaris on coast,

Istria,

iL 496.

113.

Jungemiannia, various

ii.

Isopyrum thalictroides.leafandillumination,

Istria. flora of,

i.

Interchange, of materials between root-hairs
and substratum, i. 88.
Internode, hairs on, in Stellaria media, i. 227.
of stem, i. 396, 658.

tissue arrange-

Juncus lamprocarpus, habit and habitat,

Juniperua,

632.

i.

i.

i.

—

601.

Integument, of Gymnosperm ovule,

— of ovule, 644
72,
— of seed, in Cuscuta,

accumulation through plants,

261.

Irrigation of rain-wat«r, i. 97.
Ismene, scent, ii. 201.
Isoetaceffi, descriptive details, ii. 716.
Isoetes, cambium-like zone, ii. 717.
Isoetea lacustris, whole plant, &c., ii. 716.
laogametes, of Chlorochytrium, ii. 637.
of Gonium, ii, 631.
Isoloma, hybrids, ii. 575.
Isoplanogametes, of Chlorophycere, ii. 628.
ii.

i.

x J.

586.

ii.

502.

2Ö1.

— typical

Jun-

454.

pollen tetrads,

Iron hydroxide. accumulation through plants.
Iron-ore,

galls of Livia

547,

Juncus Jacquinii, anthocyanin,

Isopyrum, movements of stamens,

525.

examples of operation

ment,

i.

ii.

ii.

ii.

and

&.C.,

ii.

Juncus glaucus, mechanical

i.

i.

i.

alpinus,

Juucus bufonius, cleistogamy, ü. 394.
Juncus castaneus. anthocyanin, i. 522.
Juncus diffusus, hybrid of J. effuaus

— in chlorophyll, 371.
— oxide in dust, 81.
— relation to chlorophyll, 67.
— salts, 274.
— storing by Bacteria, 624.

ii.

and

Juncus

bulbils,

109.

ii.

VI.

of,

613.

i.

292.

73. 83, 258, 261.

i.

ii.

Juncus, cleistogamy, ii. 392.
germination, i. 604.
hybrids in, ii. 583.

292.

i.

605.

844.

ii.

201.

Iris sibirica, sheltering of pollen,

Iris variegata, PI.

ii.

ii.

—
— pollination, 133.
— protogynous, 312.
— switch-plants, 330.
— venation, 634.

i.

ii.

i.

— from chalk,

corum.

wax on

527 et seq.

ii.

Braun,

ii.

Florentiua,

Iris odoratissima, scent,

349.

i.

—

568.

192.

i.

446.

ii.

Juncacea?, distinctive characters, ü. 730.

569.

— and anther-lids, 129.
— and colour sense, 195.
— and mixed pollination, 403.
— and plants, mutual interdependence,
255.
— and pollen-sprinkling (lowers, 271.
— and pollination, 461; 95.
— and scents, 207.
— arrangements for reception, 226. 227.
— aa hosts of parasitic Fungi, 168.
— imprisonment by flowers, 163, 164.
— in Alps, 400.
— method of visiting flowers, 742.
— olfactory organs, 204.
— parasitic, and stamens, 87.
— pollen-collecting and devouring, 133.
— probosces and honey, 179.
— smearing with pollen, 245.
— structural correlation to flowers, 152.
Instinct,

leaves,

Iris pallida,

ii.

246.

ii.

123.

i.

In sect- visitors of Asclepiads, ii. 258.
Insect visits and duration of flowers, ii. 214.
Insects, absence of, and vegetative ofiEshoots,

Insolation

and hybrid,

flower,

wax on

484.

350.

i.

"Jumping Bean",

ii.

Iris puraila, variability of floral colour,

with pitchers or ascidia,
Insect-galls,

;

opening and closing, ii. 212.
Florentiua and I. Kochii, ii. 568, 572.
Germanica and I. sambuciua, colour of

Iris arenaria,

120.

ii.

;

Juliflorae, of

ii.

i.

742.

i.

741.

— — unfolding leaves,

ii.

ii.

— periodic bending,

i.

seed protection,
stamen, ii. 87.

ii.

i.

and nocturnal

Inflorescences,

94, 148.

ii.

i.

ii.

i.

ii.

i.

583.

i.

i.

See Cercis SHiquaatrunu

Judas Tree.

740.

372.

ii.

ofQcinale, scent, ü. 200,

Jatropba, stinging hairs, i. 441.
Jew's-ear Fungus. See Auricularia aambU'

336.

571.

641.

i.

Jasminum
687,

i.

ii.

398.

ii.

i.

672.

Iridescence, of Pbyllocladia,
Iris, extrorse anthers, ii. 95.

—

— detachment, 748.
— nature of, 737.
— sorts of, numerical relations, 745.
— sympathetic movement of various

ii.

ii.

— hybrids among,

5G4.

ii,

in,

equitant leaves,

IrideEB,

5G4.

or investment,

764.

Iriartea. geographical distribution,

608.

ii.

ii.

Ipomaja purpurea, autogamy,
opening of flower, i. 212.

ii. 5.

See Saxi/raga sarmcntosa.
Jasminacc«}, ii. 771.
Jasniinum, freezing, i. 546.
Jaaminum nudiflorum, weaving stem,

530.

73.

i.

Ü. 267.

Indumenta, of hybrids, characteristics,

Indumentum,

plants,

i.

66, 68, 71.

i.

Ipomiea, pollen-grain, ii. 100.
IpoTuaea muricata, prickles, &c.,

199.

ii.

—
—
ri/era.
— Saxifrage.

312.

i.

572.

ii.

Japanese and artificial crossing, ii. 555.
Maidenhair Tree. See Ginkgo biloba.
Paper Mulberry. See ßroussonetia papy-

465.

i.

Ipecacuanha plant,

— development, and phyllogeny.
Indol, nature of,

on

ludine. effect

— in plants,

534.

i.

of yeast,

Investments, of plants, ii. 564.
Involucres, and nocturnal radiation,

f.lantica.

i.

—

Jack-fruit.

316.

ii.

enzyme

Invertin,

470.

i.

India-rubber Fig. See Ficua
Indigofera, explosive flowers,

ii.

See Artocarpus integrifolia.
Jacquin. grafting experiment with Ginkgo,

336.

i.

pistillate fluwt-rs, ü.

Inida viscoaa, varnish-like coating,

894.

ii.

100.

296.

164.

ii.

Indehiscent dry fruit, Ü. 429.
Indian Banyans, i. 758.
Ocean, reddened by Trichodesmium,
Indian Shot. See Canna.

— of

Intussusception, i. 44.
Inula, decurrent leaves,
i.

Imperfect flowers,

i.

417.

i.

ii.

Introrse, of anthers, U. 95.

411.

i.

lutL-rnodes, twisting of,
Intine, of pollen-grain,

422.

ii.

ii.

ii.

72.

ii.

ii.
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Juniperus chineasls, variety of foliage-leaves

on successive shoots, ii. 471.
Juniperus commuuis, i. 4S7.
aud gaits of Losioptera juniperina,
&17. 552.

292.

Juniperus excelsa and J.

japonica. &c.,
variety of foliage-leaves on successive
shoots, ii. 471.
Juniperus Kauitzii, hybrid, ii. 565, 533.

aud snow,

liana,

550.

i.

&.C, resistance to cold,

—

to cold,

4S9.

dispersion,

i.

146.

ii.

i.

and ovuliferous Aales,
branch and cone, ii. 443.
dimensions, L 722.
host of Peziza Willkommii,
ovuliferous scale,

125.

classifica-

i.

i.

slate, iL 496.

470, 689.

Lasiagrostis Calauiagrostis, folding of leaf,

Lactic acid, from milk, i. 506.
Lactuca. geiConogamy. ii. 319.
Lactuca muralis, anthocyanin,

Lasioptera juniperina, cluster-galls on Juniperus communis, ii. 547.
i.

protective sticky latex,

ii.

97.

Kamptodromous, venation,

i.

630.

Kangaroo, pollination by, ii. 230.
Kant, views on hybrids, ii. 571.
Kaulfussia, sporangia, ii. 709.
Keel, of papilionaceous flower, ii. 94. 22S.
Kemera saxatUis, bending of stamen-fila250,

ii.

249.

ii. 184, 193.
pollen deposition, ii. 278.

inflorescence,

Kew, Cycads

at,

218.

ii.

i.

337.

— flowering of Amorphoph alius, 745.
— flowering of Ephedra aud Gingko biloba.
ii.

ii.

474.

See Trichomanes radicans.

Killamey Fern.

KitzbUhel. classic work of

Unger

at,

ii.

495.

Sea", ii. 622.
Klebs. experiments with Vaucheria. ii. 482.
KJeinia articulata, vegetative propagation,
ii. 823.
Knautia arvensis, distribution of sexes, Ü.

iL 668-

Laminaria saccharina,

ii.

Laminaria-zone, ii. 6G1.
Laminariaceaj. habit, i.

ii.

See Polygonum.

Kueleria, pollination, iL 142.
Koelreuter, early experiments

on hybrids,

ii.

579.

seedling,

i.

Koniga splnosa,
spinoaity,

i.

Kurdistan, step[>es

of,

ii.

ii.

134.

62.

i.

Labellum of Cypripedium

i.

calceolus,

iL 253. 736.

— of Zingiberaoeas,

iL 736.

ii.

249.

196, 597.

i.

451.

stipules,

i.

i.

ii.

252

693.

637.

Lathyrus odoratus, colour-contrast of flower,
190.
ii.

203.

PL

I.,

i.

472.

Lactuca, i. 471Latitude, and dates of flowering, L
and retardation of vegetation, i.
Lattice- forming stem, L 678.

—

519.
565.

See Ouvirandra /enes-

tralis.

Laudatea. form of Cora, ii. 695.
Lauraceie, dehiscence of pollen-sacs,

— poIlL-n-chaiiiljers,
— i»rotection

ii.

ii.

93.

90.

of pollen, ü, 124.

Laurel-tree. See Ltiuru« nobilig.
Laurus, cotyledons, i. 608.
protection of pollen. iL 125.
Laurus nobiUs, dehiscence of pollen-sacs, iL

—

distribution of sexes, iL 298.

56.
i.

intimate connection with host, i. 188.
LangsdorfBa hypogxa, t 187
geographical distribution and habitat,

L.

leafless,
i.

93.

number,

Langsdorfiia. balanophorin. "siejos", &c.,

—

389.

description, L 135.

leaf-tendrils,

Lattice-leaf plant.

188.
i.

L 181.

329.

i.

78.

relative

753.

hairiness of plants, t

Kuroeiur, blueness of water,

Labiata:. iL 771.

729.
392.

and water-plants, nutrition compared.

318.

- of Orchidace»,

i.

Land-plants, absorittion of food-salt-s, L 82.
adaption to absorption of carbon-dioxi.

ii.

329.

ii.

Lathyrus Aphaca,

cells,

218.

i.

flowers,

functions, L 470.

662.

Land-breeze and dispersion of pollen,

321.

parasite, &c.,

330.

ii.

and
and

— keel movements and pollen-brush,
— phyllodes, 335.

scent,

album, anthocyanin, i. 523.
mechanical tissue arrangement,

444.

Konigsblume, why so called,

stamens,

587.

ii.

ide,
i.

inflorescence
relationships

ii.

9.

hnirs,

geitonogamy.

Laticiferous tubes, connection with palisade-

— reprotluctive cells, 661.
— with perforated fronds,

ii.

Kcelreuteria paniculata, scale-leaves, L 626.

suckers. L 183.

662.

Lamprococcusminiatus, scarlet flower, ii. 196.
Lanipsana, time of closing, ii. 221.
Lanipsana communis, altitude and opening,

751.

183.

i.

Lathnea Squamaria, as

ii.

amplexicaule, cleistogamy. ii.
Lamprococcus, coloured bracts, ii. 184.

Kniphotia, ai'iiearance of spikes, iL 731.

tion,

Lathrophytum, Peckoltii.
Lathyms, how protected,

Lamium

Knawel. See ScUranthus.
Knightia excelsa, height, &c..

i.

Lathrsea clandestina, geographical distribu-

iL 661.

ii.

524.

Knotweed.

ii.

Lamium

298.

stamens and Peronoapora violacea,

— a parasite, 138,
— capturing apparatus, 137.
~ colour and surroiuidings, 195.
— pollen sprinkling, iL 272.
- scaly stem, 652.
i.

LamellEB, of Agaricine^, ii. 689.
Lamina, of leaf, L 595.
and transpiration, i. 595.
Lamin;«, vertical, extra Australian, i. 336.
Laminaria digitata, tballus differentiation,

KJebabn, observations on "Flowers of the

insect visitors,

483.

i.

J.

234.

life-cycle, ü. 671.

on Spirogyra,

and

225.

ii.

Lathrsea, anthocyanin,

Lacuna), in mesopbyil, i. 279.
Ladder-type of conjugation, ii. 657.
Lady Fern. See Athyrium Filix-fcemina.
Lady's-fingers. See Anthyllis I'vlnei-aria.
Lady's Mantle. See Alchfmilla vulgaris.
Lielia gracilis, porous cells of root, i. 219.
L:elia PerrinÜ, ovary, ii. 83.
Lagarnsiiihon, pollination, ii. 133, 739.
Lagcnaria, fruit, ii. 452.
Lagenidiuni RabeTihorstii, life-history, i. 169.

720.

ii.

i.344.

isolated colonies, i. 528.
leaf, vertical sections, i. 343.

Laterally -directed flowers

520.

protective sticky latex, iL 234.
Lactuca scariola, position of leaves,

ii.

522.

ii.

721.

ii.

Lactarius deliciosus, non-poisonous, iL 488.
Lactarius scrobiculatus. raising power, i. 514.
respiration experiments, i. 498.
Lactarius torminosus, poisonous, iL 488.

Lactuca virosa, laticiferous tubes, L 471.
Kalmia, pollen tetrads,

ü. 441.

feed on seeds of Yucca, i. 255.
Laserpitium, gcitonogamy, ii. 323.
Laserpitium latifolium, anthocyanin, i. 522.
flowers, sexual conditions, iL 296.
seed disiiersal. iL 853.
Lasiagrostis, boring runners, i, 516.

27.

Lactuca sativa, latitude and closing,

K.

471.

— of moths,

iL 598.

400.

i.

ii.

168.

See Delphinium.

Larkspur.

443.

phyllotaxis,

Lactarius, latex,
ii.

602.

ii.

ii.

483.

i.

Larva}, in solid galls, food-supply, iL 526.

Labour, division of, i. 367.
and higher development.

Laburnum,

"short

722.

i.

bract

i.

protective,

Jussieua, pollen tetrads, ii. 97.
Jute. See Corchorus olitorius.

ments,

725.

ii.

age,

Labrador felspar and lime in

and

pollen-storing

Juriuea mollis, PI. VI.
protection by ants, ii. 243.
Jussieu, De. and natural system of

flower,

ii.

Larix europioa,

ii.

431.

protection of pollen,
Jurassic flora, i. 636.

15;

— needle-tufts,

585.

in associated protoplasts,

— stamen. iL 87Juniperus Vtrginiana,

i.

ii.

— massing of flowera, 186.
— "Phrygian", 444.
— pollen deposition, 277.
— pollen-grains, iL 99.
— seed protection in, 446.
— specially hairy genera, 317.

522.

offensive odour,

tion,

I.

hybrids among,

ii.

and resistance

Juniperus Sabina,hostofGjTnuosporangium,
ii.

— effect of Peziza Willkommii on,

530.

i.

515.

1.

foliage-leaves,

of

branches", "longbmuches", L 93;

ii.

—

615,

— arrangement

ii.

ii.

210.

.luniperus phcenicea,
ii.

ii.

ii.

i.

489.

ii.

Juniperus Oxycedrus, host of Viscura Oxyi.

ii.

ii.

sabinoides. hybrid, ii. 565, 583.
ii. 442.
gall of Gymnosporangium, ii. 521.
waxy
&c.,
stripes on upper leaf-surface,

cedri.

i.

hooked fruit, ii. 871.
Larch. See Larix.
Larch- disease, ii. 522.
Larch root, elevating block of stoue,
Larix, and grazing animals, L 445.

ii.

U.

andj.

Juniperus

LnppaK'u racemosa, f niita und dissemination,

in, iL 356.

ii.

branch with cones,

i.

Labiatw, autOi;aniy

— bees aud poUen, 247.
— calyx and fruit, 434
— coloured bracts in, 183.
— dccurrent leaves, 330,
— dehiscence of poUen-saus, 92.
— dichogamy in, 313.
— direction of flowers in, 225.
— distribution of sexes, 298.
— flowers aud nocturnal radiation,
— fruit-dispersal. iL 842.
— grooving of stem, 95.

— scent,

ii.

ii.

317.

&c., alluring bracts.

188.

Lavandula Stcechas, flower

— Cotton,
— scent,

oil of,

ii.

Law
to-

1.

203.

Lavandula i>edunculata,

Lavender,

186.

Lapland, flora of, i. 6.
Lappa, hybrids, ii. 585.
Lappa major, hooked capitulum, H. 873.
Lappa pubens, hybrid of L. minor x L.
meutosa. ii. 686.

Lavandula, hairiness,

i.

ii.

spike. iL 184.

203.

5.

203,

of fonu, of plants, ) 567.

I^ayers, perpetuation of hybrids by.

ii.

Leaf, aduiiiatlon to Illumination,

286, 334.

t.

556.
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Leaf, adaptire raodiflcations, t. 637.
arrangement of channels, i. 93.
botanical definition, i. 595.

—
—
— compound, and nocturnal mdiation, 532.
— distinctive features, 649.
— effect of climate on, 325.
— electric currents of Dionata, 151.
— evolution of meaning, 593.
— fiatular, advantage of, 428.
— fleshy, 327.
— hairy covering on upper surface in relation
to habitat and climate,
315.
— metamorphosis of. See Metamorphosis
and also Leaves.
— movement in Pinguicula. 142.
— of Aldrovandia and Dionita, 150.
— of Drosera, 145.
— of Drosophyllum, 154.
— of Pinguicula, structure, 141.
— of Saxifraga Aizoon, mechanism for prevention of desiccation,
234.
— palmate, vascular bundles, 649.
— peltate, vascular bundles, 649.
— pinnate, diurnal positions, 534.
vascular bundles,
649.
— position and wind, 427.
— regarded as fumlamental organ, 10.
— scabrous, 440.
— spiral twisting, 429.
— stomata, chiefly on under side, 290.
— strengthening of, 426.
— subtending, 641.
i.

Leaves, development of, i. 648.
diurnal movements, i. 532.

—
— erect, need for protection, 428.
— floating, necessity for increased transpirai.

tion,

i.

i.

in,

i.

i.

i.

i.

i.

i.

i.

i.

i.

i.

i.

i.

ii.

i.

i.

i.

position of stomata on,
i.

i.

i.

i.

i.

i.

i.

i.

i.

rolletl,

ture,

— segmentation and light,
— spiral arrangement and
i.

Leaf -cuttings, propagation by, ii. 41.
Leaf -fall, changes correlated with, i
effect of frost,

i.

effect of habitat,

358.

i.
i.

i.

560.

375.

649.

i.

and advantages,

i.

407.

i.

of,

i.

458.

ii.

199.

191.

coloration,

ii.

511.

its struci.

cells,

220.

i.

ii.

23,

ii.

colour-contrast in flower,

95.
ii.

flower,

695.

i.

417.

i.

428.

i.

i.

244.

527.
743.

i.

351.

of.

i.

370.

ii.

i.

i.

458.

in,

— stipules, 448.
— tubercles and Bacteria,

i.

ii.

447.

i.

624.

ii.

525.

i.

758.

in cascades,

i.

79.

Lemanea fluviatilis, as mud-collector,
Lemna, rarity of flowers, ii. 457.
i.

Lemna gibba,

roots,

i.

267.

555.
669.

i.

i.

754.

i.

i.

i.

i.

i.

cells,

i.

i.

ii.

93.

i.

ii.

i.

ii.

i.

ii.

i.

in,

i.

i.

282.
i.

ii.

— seeds and heat,
— swimmiug habit,

633.

—
—

i.

— fruit protecting glands
— seed-dispersal, 837.

ii.

i.

Lianes, i. 364.
adaptative modifications, i. 476.
autumnal preparation for coming spring.

i.

780.

i.

i.

201.

Leucopogon, pollen -tetrads, ii. 97.
Leucopogon Cunninghami, venation,

i.

i.

of,

ii.

623.

ii.

— general description, 670.
— hosts of Rhopalocnemis, 193.
— portion of stem, 689.
— ribbon -shaped, 475, 734.
— stem sections, 477— thickness of supports, 680.
— twisting of intemodes, 417.

felt-work of leaves, i. 302.
Leeuwenhoeck, observations of, i. 21.
" Legitimate union " in crossing, ii. 405.

Lemanea,

Leaves, absorption of rain and dew,

scent,

i.

Lecideas, Crustaceous Lichens, ii. 694.
Ledum, pollen tetrads, ii. 97.
Ledum palustre, and Exobasidium Vaccinii,

LeitneriaccEe,

695.

190.

ii.

Leuconostoc mesenteroides, fermentation,

Leh, Kashmir, temperature in sun,

692.

ii.

170.
juicy cushion of style, ii. 170.
jwlleu sprinkling, ii. 274.

— asymmetrical, advantage
Lemna minor and L. polyrrbiza, adaptation
421.
76.
to change of habitat,
— autumnal colour, meaning
485.
766.
chlorophyll in roots,
— bi-lateral structure, 279.
— change of direction during development. Lemna polyrrhiza, anthocyanio, 521.
754.
roots,
326.
766.
— change of function, 450.
Lemna trisulca, absorbent
637.
— cbannelliug of stalks and rain conduction
and Chlorochytrium,
chlorophyll granules, positions,
382— compound, movements of leaflets, 533. Lemnaceae, distinctive characters, 745.
— crumpled and rolled, 349.
768.
Lennoaceae,
— cylindrical, 327.
Lentibulariacece,
17L
— autogamy
— deciduous, 347.
356.
— deposition of pollen
280.
— decussate arraugemeut, 398.
i.

— an amide,
— nature of

Ii.

i.

Leguminosse,

Leaf-unfolding, Beech, i. 353.
Tulip-tree. i. 352Leaf-veins, protective arrangement in young
i.

loss of

i.

sensitiveness to contact,
Leaf-tendril, i. 692.

leaves,

505,

i.

Legume, nature of, ii. 432.
Legumin, of pulse seeds, J.

637.

advantage

ii.

vulgare, colour-contrast in

and

elevation
Leucin, i. 263.

•

i.

ii.

Leaf-shape and phyllotaxis, i. 408.
Leaf-sheath, L 595.
of Grasses, i. 427.
Leaf-skeletons, i. 628.
Leaf -stalk, and twisting of intemodes,

tendril,

716.

856.

Leucobryum, absorptive apparatus,

fading of flower,
538.

i.

Leaf-position, displacement by torsion,
Leaf-prickles, i. 439.

elastic,

ii.

423-

— temate, diurnal positions, 534.
ture, modes of action, purpose,
— porous
— unfolding, 347. 34b219.
— i./riyht, distribution of stomata on, 281. Leueodon sciuroides, brood-bodies,
— variety of weapons, 434.
458.
— which retain dew and rain, t 228.
31L
Leucojum, protogynous,
— whorled and
rain conduction of, Leucojum vemum,
729.

i.

421.

i.

imsymmetrical leaves, i. 420.
Leaf-movements, of Mimosas, i. 339.

i.

ii.

Leucanthemura

Lecidea geographica, a Crustaceous Lichen,

422.

chief duties,

398.

i.

247.

410, 411.

various causes

disi>ersal,

555.
the Manna-lichen, ii. 810.
Lecidea, situation on a marble column,

unsymmetricalandunequal-sized leaves,
i.

303.

216.

in desert.,

movements, i. 533.
Leaf-like structures on leaves,
Leaf-mosaics,

i.

rain conduction,

i.

i.

Leaflets,

— — unequal-sized leaves,

ii.

Leucadendron. vertical leaf-blades, i. 335.
Leucadendron argenteum, mechanism for

412.

i.

— submerged, cause of elongation,
— succession in cones, &c., 402.
— succulent, loss of bulk through

Lecanora esculenta,

359.

thermal constants,
Leaf-green=chlorophyU,

seed.

seed appendages, ii. 424.
Letterstedtia» geographical distribution,

ra<.Ucal,

357.

i.

seed cement, i. 615.
LepidodendraceSB, characteristics,

Lepigonum marginatum,

ii.

excretory nature of, i. 4S6.
Horse-chestnut, i. 361.
separation-layer,

548.

ii.

Lepidium latifolium, radical buds, ii. 28.
Lepidium sativum, cotyledons, i. 621.
light and growth, ii. 508.

i.

359.
i.

248.

ii.

Lepidium campestre, autogamy, ii. 335.
Lepidium crus}ii folium, and animals, t. 432.
Lepidium Draba, and animals, i. 432.
gall-mites and flower metamorphosis,

capittdum,

i.

361.

capitula and radiation, i. 530.
Leonurus beterophyllus, guidance to honey,

%.

water,

117.

569.

i.

648.

transverse sections, i. 301.
wide distribution of plants with,

ii.

Leaf-blade, change of inclination, i. 418.
change of position, i. 338.
perforation and light, i. 413.
shape, i. 627 et seq.
vertical, in MyrtacerB, &c., i. 335.

Leontodon, geitonogamy, ii. 319.
Leontodon hasttle, autogamy, ii.

300.

i.

examples,

538.

i.

i.

i.

i.

of,
i.

i.

— venation, 631. 633.
— young, position,

Leocar]»u3 fragilts. extt-mal coating,
pla-smoilium, ii. 618, 491.
sporangia, ii. 491.
Leontice, germination, i. 622.

i.

lilies,

43.

ii.

See Ervum.
LentinuB. origin of fmctiflcation, U. 689.
Lenzites scpiaria, in wooden conduits, i.
Lentil.

i.

i-

i.

280.

i.

— floral, 640.
— foliage, water-absorbing structures of, L
231.
— form and position of transpiring, L 325.
— in tropics, size of, in correlation to moisture of the air,
287.
— metamorphoses of, 11.
and division of labour, L 594.
— motile, distribution of stomata on. 281.
— mutual accommodation, 395.
— of Palms, structure in relation to transpiration,
2S8.
— of ^yat ershadows
289.
— of Welwitschiii mirabiHs, 726.
— old and young, 347.
— opposite arrangement, 399.
— position and inclination of twigs, 416.
— position to light, 409.
— protection against crushing, 428.
—
i»rotection of stomata from mois-

i.

i.

288.

i.

LentibolariacesB, epiphyllous butls,

ii.

in,

ii.

Libanotis montana, anthocyanin, i. 522.
elevation and coloration, ii. 511.
light and growth, ii. 508.
Libocednis, winter colour, i. 485.
Libriform cells, nature of, i. 726.
Lichen, controlling element in, Ü. 692.
edible. See Ltcanora esculenta.
Graphic. See Lecidea geographica.

—
—
— modern views of nature,

ii.

692.

Lichen-alga, determining growth in form of
Cora, ii. 695.
Lichen-fungus, growth independent of Alt;a,
695.

ii.

Lichen-thallus, ranging power of partners
of,

i.

245.

Lichens, absorption of aqueous vapour, &c..
i.

218.

— absorption of carbonic acid, 62, 368,
— corrosion of iron, 258.
— Crustaceous, Istria and Dalmatia, heat
i.

i.

resistance,

nature

of,

i.

i.

554.

244.

— dependence onatmosphericmoisture,i. 217.

— dispersal,

ii,

693, 816.
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Lichens, dissemination of spores,

Lilium Martagon, stonmta,

246.

i.

Liiunn usitatissimum, cluster-gall» on,

339.

t.

Lilium tigriuurn, stamen of green flower,
— epiphytic, 77.
86.
159.
formerly treated as parasit<?s.
Li ly-of-the- valley. See ConvaUaria mtijaUa.
— etching of marble pillar by, 257.
Linio.
See Tilia.
— families of, 693.
— FohaceoHs, habit of, 244.
Lime, accumulation by snails and hydro— force of hyphal threads, 513.
phytes, solution and reprecipitation,
— formiug rings, 793.
260.
— amount formed by Potamogeton lucens,
— tVuticose, characteristics
245.
— gelatinous, 244; 694.
admixed mineral substances, 261.
— hyphiB and Alg;u, 693.
Lime, bicarbonate, excretion by water— on Loranthus, 213.
absorbing organs, conversion into mouo— part played by constituent members,
rarboiiato,
234.
— importance in nutrition, 67.
sensitiveness to cnrironment, &c., L 247.
— soredia, 24.
Lime incrustation, and preservation of fossil
— — dispersal, 816.
plants,
612.
— substratum, 493.
in Char-a.
— symbiotic nature, 244 682.
in Codiacea;,
645.
61.
2Ö4.
of Hydropliytes,
Life, cycle of,
— discussion of origin, 597.
313.
restrictive of transpiration,
— oxalate of. 42.
— ever-interesting question of, 21.
— protective incrustation over absorptionLife-history of a Fern.
476. 708.

non-adaptability,

ii.

i.

i.

Linum

ii.

of,

i.

i.

ii.

i.

ii.

i.

i.

Liquidambar,

of,

i.

ii.

ii.

;

i.

i.

ii.

i.

i.

ii.

Light, affects geographical distribution,

i.

Limnanthemum,

504.

Limnobium molle,

— and retardation of growth, 407.
— and seiual organs of Vaucheria,
— avoiding tendrils, 699.
ii.

ii. 293.
See Qlycyrrhtza.
Liriodendron, fossil, i. 636.
protection of pollen, ii. 124.
Liriodendron tulipifera, leaf -unfolding, L
352.

—

pollen-grains,

ii.

i.

— bright, effect on chlorophyll, 511.
— effect of varjing intensity, 381.
— influence on formation of zoospores
519.

i.

530.

i

.

98.

;

716, 717.

ii.

— of Seiaginella,

Witches' Broom galls, iL
Lilac See Syringa vulijaris.
ii.

i.

519.

548.

201.

Liliacese, dehiscence of pollen-sacs,

ii.

— geitonogamy
325.
— general characters, ü. 730.
in.

93.

ii.

— incompletely protogynous genera,
— polyembryony in, 468.

ii.

311.

ii.

Liliflore», hybrids

—

among,

ü. 583.

various, ii. 729.
Lilioide«. distinctive characters,
Lilium, pollen-grains, ii. 99.
propagation, ii. 556.

731.

ii.

Lilium album, bulb

scales,

cross-fertilization,

ii.

cross-fertilization,

ii.

185.

301.

heterogamy advantageous, ii. 578.
unfruitful artificial autogamy, ii. 406.
Lilium candidum, dates of flowering, i. 519.
flower-opening constant, i. 559.
protection of pollen, ii. 119.

Lilium CamioUcum, nectaries, ii. 176.
Lilium Cbalcedonfcum, nectaries, ii. 176.
Lilium croccum, absenco of vegetative proii.

461.

Lilium Martagon, bulb

scales,

course of pollen-tubes,

downward

pixll

leaf- movements,

nectaries,

——

ii.

i.

i.

ii.

of roots,

i.

624.

408.
767.

339.

176.

protogynous, ii. 311.
seed dispersal, ii. 447.
stigma and germinating pollen-grains.
ii. 409.

ii.

radical biids,

ii.

i.

407.

ii.

cross- fertilization in,

ii.

301.

ii.

8W.

botany,

i.

revolutionizes the study
6;

i.

ii.

ii.

ii.

ii.

of

287.

ii.

young fruits, ii. 184.
Locust-bean, fruit of Ceratonia Siliqua,

ii.

535.

Lodicule. of GramineBB,

ii.

746.

Lodoicea Sechellarum, fruit, ii, 452, 740.
Loew, E., BUK en biologische Floristik,

ii.

399.

i.

i.

302.

302,

AzaUa procumbens.

See also

Lonicera and Hawk-moths,

ii.

207.

— and insect visits, 223.
— cyme, 738.
— nectaries, 177. 178.
— opening of flower, 212.
— pollen-grain, 100.
— twining stem, 681.
— twisting of inteniodea, 417.
ii.

i.

— seed cement,

i.

ii.

i.

559.

i.

685.

nocturnal perfume,

292.

first ten class, ii. 289.
table of classes, ii. 288.

Linum, heterostylism,

opening of flower,
scent,

— — twining,
ii.

Lonicera

ii.

208.

211.

201.

pollination, ü. 286.

i.

i.

208.

example of non-parasitic

160.

Lonicera coerulea, cyme,
reserve-budfl,

ii.

ii.

689,

ciliosa,

creeper,

grandiflorum, withering of corolla

percnne, opening of flower, ii. 212.
tenuifolium, recurrent opeoiDg,

ii.

ii.

scent and Sphinx Convolvuli,

399.

615.

catharticum, opening and closing,

220.

213.

767.

ii.

Lobularia nummularia, autogamy, ii. 339.
Lobularia nummularirefolia, flowers and

nectary, ü. 178,
pollen deposition, ii. 278.
Lonicera caprifolium, dextrorse twining,

601.

293.

classes 13, 14. 15, 16, 18, 20,

Linum
Linum

Lobeliaceae.

ii.

5.

claasea 11, 12. 17, 21,

and

717.

Lonicera alpigena, flower -opening constant,

Linnean system and Goethe,

Linum

ii.

i.

Philosopbia Botanica,

— system of claasiflcation,

Linum

lacustris,

Lobelia splendens, scarlet flower, ü. 196.

ii.

ü. 300.

514.

— (1707-1778),

717.

ii.

215.

in

ii.

Liverworts. See Hepatica.
Livia Juncorum, galls on Juncus, ii. 547.
Lizard Orchis. See Orchis Jiirciria.
Loasacese, stinging hairs, i. 441.
Lobelia Dortmanni, resemblance to Isoetes

i.

Linnajus and hermaphrodite flowers,
definition of a species, ii. 486.
ii.

261.

Loiseleuria.

201.

—
— floral clock,
— on varieties,

resis-

425,

i.

— rolled leaves,

13.

236.

ii.

ii.

stolons,

663.

LogauiaceEB, ü. 771.
Loiseleuria, geographical distribution,

28,

Lindley, ii. 663.
Lindaaya, protection of sporangia,
Ling. See Cailnna vulyariH.

332,

310.

Littorelia lacustris, offshoots, ii. 456.
resemblance to Isotftes lacustris,

Linaria Macedonica, capsule in dry and wet
weather, ii. 448.
Linaria pallida, radical buds, ii. 28.
Linaria striata and Linaria vulgaris, established hybrid of, ii. 591.
Linaria stricta, established hybrid, ii. 591.
Liuaria vulgaris, and animals, i. 432.
buds on hypocotyl, ii. 23.

sticky bracts,
213.

ii.

Lilium auratum. size of flowers, ii.
Lilium butbifenim, bulbils, ii. 461.

ii.

Lithothamnia, as marine lime -accumulators,

ii.

scent,

301.

duration of flowering,

protogynous,

tance,

ii.

flower,

624.

i.

i.

Lithospermum, protogynous, ii. 311Lithospermum arvense, autogamy, ii.

i.

foreign pollen,

206.

—
367.
— dust-catchers, 82.
— heat resistance, 554.
— rapid water surrender, 555.
— source of food salts, 79.
— what include, 50.
— whence obtain ammonia, 65.
— whence obtain carbonic acid, 61.

Lithothamneae, lime deposition and

210.

Linaria alpina. flower, ii. 180.
Linaria cymbalaria, fading of flowers, i. 743.
flowering and seeding, i. 53.
Linaria geni.'^tifolia, ii. 560.
Liuaria littoralis and L. minor, behaviour to

Linnsa lK>realis,

—

pagation,

211.

ii.

own and

715.

ii.

Ligustrum vulgare, dates of flowering,

Lilac scent,

ii.

ii.

68.

i.

Lithospermum purpureo-coeruleuni,

391.

— and mode of entrance of insects,
— axillary buds, 29.
— cleistogamy, 393.
— honey concealment, 180.
— insect platform, 228.
— results of various crossings, 5C0.
— sheltering of pollen, 110.
— storing of honey, 172.
— variability of floral colour, 569.
ii.

Lignin, formation, i. 458.
Ligulatc florets and nocturnal radiation, L

in plants,

Lithophytcs, i. 267.
absorption of carbonic acid,

i.

ii.

474.

—
— of Isoetes,

234.

ii.

of Composit», ii. 114.
Ligulo, function in arundinaceous plants,
of Grasses, i. 427 ii. 746.

Lithium

i.

ii.

441.

256.

i.

ii.

ii.

and

ii.

254.

ii.

Listera ovata, allurement of insects,

i.

ii.

—

Liatera, in sect- visitors,

— labellum,

626.

i.

351.

i.

i.

habitat, as omd-collector,

Linaria, festivation,

ii.

i.

i.

stipules,

Limosellaaquatica.sub-aqueousfertilization,

644.

99.

ii.

protective stipules,

i.

666.

i.

ii.

i,

267.

i.

ii.

— use of,

habit,

— protective isolation by water,

ii.

i.

i.

234.

—
—

i.

Lignification, of hairs,

i.

incrustations on leaves, i. 235.
Limestone, corrosion by plants, i. 258.
humus on, ii. 499,
limits of vegetation, vertical, i. 527.

ii.

gametes, ii. 632.
transformation into heat.
Light-waves, length, i. 571.

Saxifraga Aizoon, &c.,

— protective

— and anthocyanin, 510.
— and form of leaves, 430.
— and <lirection of branching, 414.
— and habit of plants,
— and opening of flowers, 219.
— and position of leaves, 409.
ii.

cells in

I.

3»4.

moncecia,

pistillate flower,

Liquorice.

i,

ii. 6»J0.

ii.

ii.

249.

— staminato tlower, monujcia,

ii.

i.

ii.

293.

ii.

ii.

547.

viscosum, duration of flowering,

guides to honey,

i.

i.

ii.

393,

213.

I.

ii.

i.

i.

ii.

i,

746.

32.

Lonicera Etmsca, flower, ü, 227.
nocturnal perfume, ii. 208.
Lonicera tragraDtissima, reserve-buds,

ii.

33.
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Lonicera grata, ii. 177.
Lonicera implexa, ii. 177.
Lonicera nigra, honey protection, ii.
Lonicera Poriclymeuum, autogamy,
nocturnal perfume, ii. 208.
twining,

Lycogala Epidendron, colour,
fructification,

sporangia,

239.
ii.

Mahaleb. See Prunus MahaUb.
Mahogany-tree. See Swktenia Makogoni.
Mahonia, anthocyanin, i. 4&4.

32.

i.

618.

ii.

491.

Lycoperdon, structure,

377.

i.

— protection of pollen, iL 119.

589.

Lycoperdon caelatum, respiratory heat,

i.

Lonicera Xylosteum, pollen deposition,

ii.

278.

Lopezia, hammer-apparatus, ii. 263.
Lopezia coronata, stamen, it. 263.

Lopezia racemosa, stamen,

Lycoperdon constellatum,
Lycoperdon giganteum, ii.

i.

— root-tendrils, 094.
— structure, 47Ö.

100.

84.

i.

i.

195.

buils on leaves, ii. 41.
Malcolmia Africaua, guides to honey,
Malcolmia maritima, flower, ii. 249.
Male-fern. Sec Aspidium FiUx-mai.
Malic acid, i. 463.
iu Nepenthes pitcher, i. 135.

Lycopodiales, ü. 716.

— description, 713.
— sporophyte characters, 704.
Lycopodium, alumina in, 68.
— bulbils dispersed by wind, 817.
— life-history, 714.
— phyllotaxis, 402.
— prothallium, 477.
ii.

— description,

194.

i.

ii.

Lophophytum Leandri,
tubers,

superstitions about

196.

i.

Lophophytum

i.

ii.

mirabile, Brazil,

tubers, native

name,

quacli use of, &c.,

i.

i.

195.

i.

196.

i.

ii.

Loranthacese, ii. 754.
self -parasitism compared to grafting,

—

i.

Lycopodium alpinum, habitat, i. 112.
Lycopodium annotiuum, prothallium and
young

213.

Loranthua, and callus shoots,

ii.

-~

30.

— green cotyledons, 622.
— root, mode of growth, food-absorption,
i.

t

— shoots,

212.

ii.

716.

spore,

ii.

716.

Lycopodium inundatum,

213.

i.

476.

ii.

Loranthus Europjeus, attachment to host.

tion,

i.

difficulty of cultiva-

113.

i.

Ü. 407.

Selago, Paheozoic, ii. 612.
plant with bud-like off-shoots, ii. 460.
Lycopods. See Lycopodiacete.
Lygodium, protection of sporangia, ii. 13.

— sporangia,

— Indian, 775.
— insect reception, 228.
— leaf, diurnal positions, 534.
— movements of cotyledons, 532.
ii.

Lysimachia

ii.

i.

Lotus comiculatus and bud-galls of Cecido-

myia

Loti,

ii.

—
386.
— in plants, 502.
— of Glow-worm, 386.
— of mycelium, 386.
— of Sea^weeds, 388.

ii.

Limiinous Moss.

See SchistoBtega osmun-

Lupinus, pollen expulsion,

Lupinus
ii.

ii.

variabilis, tubercles

on

root-fibres,

ii.

326.

294.

Lythrales,

Lythrum

ii.

784.

and

ii.

ii.

fertilization,

weather,

448distribution of sexes, ii. 300.
duration of flowering, ii. 213.
imperfect flowers, ii. 295.

ii.

rain conduction,

405.

Lychnis
ing,

flos-jovis, artificially
ii.

ii.

ii.

i.

738.

ii.

Lycium, corolla and autogamy, ii. 366.
— honey protection, ii. 239.
weaving stem, i. 672,
Lycium barbarum, corolla and autogamy,

ii.

717.

ii.

118.

i.

Marasmius tenerrimus, ii. 21, 685.
Marattiaceae, abundance of Palaeozoic forms,

66.
i.

ii.

709.

— characteristics,

ii.

709.

Marcgravise, appearance on trunks,

329.

— vegetative propagation,

ii.

i.

108.

800.

Marcgravia umbellata, transitional habit,

236.

size of flowers,

Ü, 185.

Magnolia obovata, abode for Beetles,
Magnolia Yulan, scent, ii. 203.
ii.

90.

i.

708.

ü. 244.

351.

Magnoliaceie, anther,

See Ac^r.

i.

sulphate, in salt incrustations of

Magnolia Campbelhi, Sikkim,

ii.

736.

Marantaceie, floral characters, ii. 736.
Marasmius, sole habitat of certain species,

chloride, in salt incrustations,

i.

ii.

255.

i.

236.

Magnolia, insects and pollen,

—

—

Maple.

Macrozamia, Austraha, ii. 720.
Madder. See Euhia.
Magnesium, in ash of plants, i.

— stipules,

164.

— Red. See Acer rubrum.
634.
Maranta, venation,
— yields arrow-root, 736.

ii.

i.

i.

810.

ii.

—

ii.

i.

279.

ii.

Manuite, alluring, i. 461.
from sugar, i. 506.
Mautisia saltatoria, flower,

ii.

in sap of succulents,

and

95.

Mantle-galls, ii. 528.
Manubrium of Chara fragilis, ii. 660.
Manure, application of artificial, i. 75.
of Rotifera, beneficial to certainLiverworts,

388.

ii.

leaves,

i,

vernalis, protection of pollen,

Manna, a Lichen,

— of MarsUia. 711.
— of PUularia, 711.
— of Salvinia, 711.
— of Selaginella, 715.
711.
Macrospore, of Azolla.
— of Hydropterides, 710.
— of Pteridophyta, 704.
— of Selaginella, ü. 477

Magnesium

548.

illumination and growth, ii. 508.
influence of gall-mites, ii. 550.
source of name, Ü. 235.

366.

aurantiaca, radical shoots, ii. 27.
Macrocystis, size, ii. 598,
thalluB differentiation, ii. 662,
Macrocystis pyrifera, geographical range,

Magnesium

298.

elevation and coloration, ii. 511.
gall-mites and flower metamorphosis,

278.

—
—

Madura

ii.

induced drooi>-

ii.

128.

ii.

ii.

123.

Lychnis Viscaria, distribution of sexes,

174.

officinalis, leaves

Manganese, in plants, i. 68.
Mangrove. See Rhizopkora.
Mangrove -forest, ii. 891,
Mangroves, columnar roots, i. 759.
elevation by roots, i. 771.
no root^cap in marsh-inhabiting,

ii.

ii.

ii.

stages in blossoming,

Macrosporangia, of Isoetes,

730.

Luzula nivea. protogyiious. ii. 311.
Luzula vernahs, pollen tetrads, ii. 97.
Lychnis alpina, autogamy, ii. 355.
Lychnis diuma, capsules in dry and wet

— pollen deposition,
— scent, 202.

Mandragora (Atropa)

303.

M.

i.

ii.

Mammillaria pectinata, whole plant, ii.787.
Mammoth Tree. See Stquoia giganUa.
Man, protection of plants, i. 431.
Mandragora, cross-fertilization, ii. 305.

Mandragora

size.

flower,

ii.

Salicaria, heterostyly,

heterostyly

829.

ii.

ii.

Mammillaria glochidiata,
286.

ovarian juicy warts, ii. 170.
protection of stomata from moisture,

Macropodous embryo,

521.

Luzula.

347.

ii.

578.

388.

2G0.

ii.

withering of corolla and pollination,
ii.

—

Lunaria rediviva, seed-dispersal, ii. 852.
Lungwort. See Pulmonaria offinnalts.

292.

776.

— cross- fertilization, 301.
— nectary concealment, 181.
— offsliodts dispersed by
— protection of pollen, 113.

638.

ii.

stolons, i. 663.
Lysimachia thyrsiflora, geitonogamy,

Tree. See Acrocomia sclerocarpa.
Mace, of Nutmeg, ii. 425.
Macfarlane and Cytisus Adami, ii. 571.

dacea.

ii.

auinial.=i,

Macaw

i.

i.

—
—
— pollen-grains, ü. 100.
— protandrous, 312.
— stigmatic surface in, 281.
— atomatal protective hairs,

i.

i.

i.

355.

99.

ii.

ii.

protection of pollen,

heterogamy, advantageous,

i.

pollen-grains,

Malvacea). autogamy in, ii. 352.
course of pollen-tubes, ii. 410.
insect platform, ii. 230.

Mammillaria, autogamy,

709.

ii.

ciliata,

dimorphum,

Lotus Lily. See Nelumbium specios^im.
Lousewort. See Pedicularis.
Lowlands, of North and Baltic Seas, plants
with rolled leaves on, i. 304.
Loxosoma, stomata, ii. 706.
Luminosity, advantage to Fungi, i. 504.
cause of, in protonema of Schistostega, i.

430.

autogamy, ii. 355,
rotuiidifolia, autogamy, ii.

Malvales.

Lysimachia nemorum, autogamy, ii. 341.
Lysimachia nummularia, and Phyllobium

544.

flower and pollen-pumping apparatus,
ii. 261.
inflorescence, ii. 261.
pods, ii. 431.
tubercles on root-fibres, ii. 521.

584.

ii.

ii.

borealis,

ii.

118.

i.

248.

ii.

Lycopodium

209.

Loranthus Mutisii, flowers, i. 213,
Lotus, behaviour to own and foreign pollen,

— hybridism in,
— schizocarp.
Malva
Malva

716.

ii.

Lycopodium cernuum, prothallium, ii. 714.
Lycopodium clavatum, leaf withsporaugium,

Loranthus buxifolius, parasitic on L. tetrandrus. Chili,

plant,

ii.

Malpighiaceai, cleistogamy in, ii. 393.
Malt, nature of, i. 497.
Malva, dehiscence of pollen-sacs, ii. 92.

ii.

196.

338.

ii.

Malaxis monophyllos, epiphyllous buds, ii. 43.
Malaxis paludosa, brood-body and ovule, ii.

690.

ii.

inflorescence,

633.

i.

Sec Zca Mais.
Malachium aquaticuro, autogamy,

690.

ii.

Lycopodiaceai, as saprophytes,

263.

ii.

Lophophytum, colouring of

Maianthemum bifoliim], venation,
Maize.

498.

C89.

i.

ii.

ii.

163.

Marchantia, absorption-cells, i. 86.
offshoots dispersed by rain, ii. 809.
Marchantia polymorpha, air-chamber and

—

6tomate-like pore, ii. 697.
thaUidia. ii. 23.
transpiring cells, i. 278.
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Marchnutiacca\ doscriplion, ü. 697.
Marino vegetation, liniits, i. 3S7.
M:irjoram, seetti aiul heut, i. 555.
Marrubiuiu, distribution of sexes, ii.

— hairiness,
— hybrids,

i. 469.
Mt'iluUary rays.

— sheath,

298.

folia.

Marsh Cinquefoil. See Comarum palustre.
Marah Crauc's-hiU. See Geranium palu^tre.
Maräli gas. i. 453.
Marsh-plants, adaptation to environmeut,

i.

floating contrivances,
food-al«orptiou, i. 75.

Megamete, of Chlamydomonas,

— of Phyllobiuiii.

—

630.

ii.

—
296.
— inflorescence, 738.
— silky bark. 720.
— unprotected pollen, 107.
— vertical leaf-blades, 336.

—

ii.

i.

ii.

— heterostyly. 302.
— protection of pollen,

i.

Mertensia

ii.

i.

i.

Vitis-Idica,

Melampsora populina, on Populus

M^LTtynia, closing of stigma,
ii.

ii.

Melampyrum
flower,

locality,

t.

i.

flower,

248.

615.

poUination and rachis, i. 740.
Matter, decajiog, in relation to life, i. 104.
living, hypotheses of formation, ii. 597.
Matthiola annua, nectaries, Ii. 174.
possible cause of doubling, ii. 554.

554.

pratense, autogamy, ii. 253.
sylvaticum, autogamy, ii. 377.
Melanium. tribe of Violaceje, ii. 386.
Melanosylon decipiens, phyllode, i. 335.
Melastoma Malabathricum. ii. 783.
Melastomaceie. explosive flowers, ii. 267.
pollen-sprinkling in, ii. 274.

ii.

floral secretion,

— scent, 200.
— storing of honey, 172.
— Sun-birds and pollen,
— waxy coating, 237.

539.

i.

May

Lily. See Maianttumum bifoliutn.
Meadow-grass. See Poa.
Meadow-rues. See Thatictrum.
Meadow-saffron. See Colchicum autumnalc.
Meadows of Central Alps and herbage, i. 451.
Mechanical cells, nature of, i. 725.
Mechanical changes effected by plants in the
ground, i. 205.
Mechanical force, of growing organs, i. 514.

of roots,

ii.

515.
distribution of,

tissue,

i.

729,

171.

ii.

247.

ii.

seed-dispersal,

ii.

i.

858.

and keel-movements,
i.

Melon and

i.

Medeola asparagoides,
ii.

extra-axillary butU,

Medicago, explosive flowers,

— hybrid flower colour,
— leaf, diurnal positions,

ii.

ii.

— scales,

267.

Medicago agrestis, hooked fruit, ii. 873.
Medicago falcata and M. nativa, colour of
flowers and hybrid, U. 567.
and M. sativa, hybrid, increased fertility o^ ii. 579.
Medicago media, hybrid, colour of flowers,
U. 567.
ii.

579.

Medicago radiata, hooked fruit, ii. 873.
Medicago scutellata. wind dinitersal, ü. 848.
Mediterranean flora, siiecie» with vamisblike coating on leaves, i. 312.
plants with evergreen rolled leaves, i. 306.

—

i.

438.

Mcdinilla. stamen,

VOL.

II.

91.

i.

447.

bark.

i.
i.

i.

720.

i.

649.

670.

Carolinianum,
leafstalk
bundles, i. 649.
stem. i. 364.
Mentha, distribution of sexes, ii. 298.
hybrids, numerous, ii. 588.
Mentha alpigcna, forms rings, ii. 793.
Mentha sylvestris, spikes and radiation, i. 530.

~

ii.

396.

— dehiscence of polleu-sacs,
Menyanthes

trifuliata.

hctcrostyly.

ii.

protogynouB.

ii.

93.

creeping stem.

i.

662.

302.

ii.

ii.

ii.

107.

578.

i.

hermaphrodite male
ii.

flowers,

ii.

296.

202.

See Taxodium Mexicanum.
i.

i.

317.

327.

Mezereon. See Daphnf Mfzertum.
Miasmas, cause of. i. 506.
Mica, difficult to decompose, i. 83.
MicellsB, groups of molecules, i. 57.
in cell-plate,

i.

581.

Micrasterias morsa. ii. 492. 655.
Micrasterias papillifera, ii. 492, 655.
Micrococcus accti, fermentation, ii. 623.
Micrococcus diphthericus, disease germ of
diphtheria, i. 163.

Micrococcus

355.

MenyanthcB, autogamy,

12.

i.

9.

Meum, geitonogamy, ii. 324.
MeumMutelhna, hermaphrodite andpseudo-

— of cellulose,

Mcnispermum

310. 311.

weather and self- and cross-pollinatioo.
ii.

ii.

ii.

555.

i.

of Ferns,

— liane-like,

534.

hybrid, increase of fertility,

Asses,

Menispermace:e, leaf-stalk bundles,

567.
i.

569.

ii.

545.

i.

674.

i.

Melon-pumpkin. See Cucurbita maxima.
Members, protected by spines, i. 433.

Membranous

28.

— Thistles,

cold,

ii.

278.

80.

i.

Mexico, hairiness of plants,

446.

— seeds and heat,

468.

of,

Metzgeria. apical-cell,

— high plains. Cacti,
— spiny plants, 438.

608.

128.

and Wild

i.

—
—
— of flowers, due to gall-mites, 548.
— of leaf, contractions and expansions,
— views of Linnean school,

Mexican Cedar.

Melliferous flowers, protection of nectar,

i.

i.

Metabolism, nature of, i. 455.
variety aud constancy of product*;, i. 491.
Metamorphosis, and division of labour, i. 594.
doctrine of, gives origin to scientific study
of development, i. 13.
Goethe's explanation, i. 10.

ii.

534.

Mehola, tropical Mildew, ii. 677.
Melissa officinalis, stamen, ii. 91.

spines,

i>late.

658.

Mesophyll, transpiring leaf-tissue,

scent,

diurnal positions,

Melocactus,

ii.

Mesomycetes, distinctive characters,

i,

— variability of floral coloiur,

i.

— conjugation,

373.

i.

ii.

163.

i.

tis-

328.

Mesocarpus, chlorophyll

252.

—

i.

— inflorescence, 738.
— vmprotected pollen,
— venation, 630.

854.

to prey absorbing, i. 157.
Mechanisms for conveyance, general considerations, i. 467.
for protection against unwelcome guests,
ii.

sue,

183.

Mechanism, transition from water absorbing

—
232.
— of removal, sorts of,
— strengthening, 474.

contrast of flower, ii. 189.
resistance to drought, i. 329.
foliosum, aqueous

Meteoric dust, nature

See Melica.
Meligethes seneus, sheltering in Compositse.

— leaf,

colour-

Mesembryanthemum

429.

Melic-grass.

Melilotus. insects

crj'.stallinum,

Metrosideros, coloured stamen-filaments,

leaf,

Mehca Balans*. plumed glumes,

ii.

seed-

845.

ii.

i.

142.

Melica altissima, arched
dichogamy, ii. 312.

seed-disper-

845.

ii.

ii.

MeUauthus major, flower, ii. 227.
flower and Sun-birds, ii. 225.

Melittis. cotyledons,

730. 731.

ii.

ii.

MeUca, pollination,

539.

ii.

—

635.

i.

protection of pollen,

Me.<(embryanthemum

191.

ii.

Melampyrum
Melampyrum

790.

ii.

Mesembryanthemum CaudoUeanum,
dispersal,

in

688.

ii.

Mesembryanthemum annuum,

191.

ii.

Matthiola tricuspidata, fruit protection,
442. 445.
Matthiola varia, scent, ii. 201.

Mechanical

ii.

263.

i.

113.

sal,

Melastomales. ii. 783.
Melianthus, odour of

Matthiola bicornis, fruit protection, ii. 442.
Matthiola incaua, possible cause of doubling,

i.

and

194.

grandiflorum, colour-contrast

i.

201,

— fall of temperature in.

in

of

change of colour,

floral

mode of growth,
Mesembryauthemum,
ii.

—
— soft bast. 469.
— uniformity of venation,

—

May, "Eismänner",

110.

absence

316.

hymenium, Ac,

cristatum, bract colour,

ii.

in flower,

Maternal stock, in hybridization, ii. 557.
Mat-grass. See Nardus stricta.
Matricaria, geitonogamy, ii. 322.
Matricaria chamomilla, pericarp mucilage,

ii.

ii.

118.

Arctic,

191.

ii.

i.

Melampyrum uemorosum, colour-contrast

5S6.

— symbiotic nature and habitat,

176.

colour-contrast

arvcuse,

Melampyrum

See Pistacia Lentiscus.

i.

191.

ii.

Melampynim

28L

738.

Mastichouema, Blamenta,

;scent,

parasitic, seedling,

— protection of pollen from wet.

leaf-movements, i. 339.
stomata, i. 339.
Martagon Lily. See Lilium Martagon,

i.

Merulius lacrymans.

Melampyrum,

711.

ii.

Marsilia quad^ifo)iE^ ü. 710.

Masdevallia,
Mastic Tree.

leaves,

25t^

752.

hairs,

ii.

maritima.

Mertensia Sibirica,

525.

ii.

403.

ii.

Mericarp. nature of. ii. 430.
of Erodiuni, hygrometer, ii. 619.
Merisinopedia. habitat, ii. 621.
Meristem, diversity of products, i. 583.
nature and activity, i. 682.
Mertensia, autogamy, ü. 396.

292, 782.

ii.

767.

i,

mixing of pollen,

ii.

638.

ii.

Melaleuca, flower,
hermaphrodite,

63S,

i.

Marsiho, leaves and sporocarps,

ii.

roots,

seed-disperaal.

laciniata,

Melampsora Gteppcrtiana and Vaocinium

425.

i.

463.

i.

469.

i.

MegacArpffia
853.

5S5.

Miimibiiim remotum, hybrid, ii. 563, 5S5.
M;irniliium vulgare, booked fruit, ii. 873.
Marsh Andromeda. Seo Amlrotntda puH-

roots,

Morcurialia, dioecious, ii. 300.
Mercurialis annua, parthenogenesis, ii. 465.
Mercurialis pureniiis, downward pull of

ML-iliilla.

317.

i.

ii.

See Mespilus Oermanica.

Medlar.

—

—

——
—
— position in Cvipressinese,

ii.

97.

ii.

439.

Microscope, effect on study of botany,

— first discoveries,

i.

21.

— limits of magniflcation,

391.

Menziesia, poUen tetrads,

proiligio.sus, ii. 624.
"blood-porti'nt", ii. 623.
Microcystis ichthylobu. home of, i. 105.
Microgamete. of Chlamydomonas, ii. 630.
of Phyllobium. ii. 638.
.Micromeria Kcnieri, i)robablo hybrid, ii. 592.
Micromeria nervosa, plumed fruits, ii. 857.
Micropu». distribution of sexes, ii. 297.
Micropylar canincle, ii. 425.
scar, ii. 425.
Micropyle, of ovule, ii. 81.
and pollen-tube, ii. 410.
position in Abietinetu, ii. 438.

Microsomata, in

i.

571.

cell division,

i.

581.

i.

7.

INDEX.
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Microsomata

in Desniidie»,

— of protoplasm,

Monochlamyde»,

35.

i.

33, 569.

i.

Microsporangia, of Azolla,

— of HydrupteriilfS,
— of Isoetes, 717.
ii.

number of

ii.

— of Selaginella, germination,

715.

ii.

Microspores of Azolla, ii. 711.
Midgea in Aristolochia Clematitis flower,

ii.

226.

name

for Euphrasia,

179.

Mildew, byphae of, i. 165.
Mildews. See Erysiph^tz.
Milfoil. See Achilhii.
Milium eflfusum, arched leaf, i. 429.
Milk, effect of Pinguicula ferment on,

Eupbi-asia,

i.

179.

See Panicum.
i.

459.

Miltonia stellata,

Mimosa,

fruit,

pulvini,

ii.

73.

Mimosa hispidula, fruit protection, ii. 443.
Mimosa Lindheimeri, leaf, da; and night
i. 533polycarpa, fruit protection, ii. 443.
pudica, day and night positions, i.

sensitiva,

and

rain,

MougeotiaceiB, characteristics, ii. 658.
Moulds, and disease, i. 507.
as agents in putrefaction, i. 263.

ii.

80.

ii.

391.

i.

Morchella esculenta,

i.

i.

265.

i.

Minerals, retention by humus, ii. 499.
Mirabilis, movements of cotyledons, i. 532.
Mirabilis Jalapa, autogamy,

opening of flower,
ii.

ii.

ii.

357.

opening and closing,
pollen-grains,

ii.

and

Tiaitors, Ü.

ii.

212.

97.

Mischococcus, life-cycle, ii. 636.
Mistletoe, the European. See Viscum album.
Milium, phyllotaxis, i. 408.
Mock Orange. See Ph'dadelpluis.
Mohl. apphes term protoplasm, i. 25.
Moisture, seed protection against, ii. 447.
Molecules, arrangement of, i. 567.
forces affecting union of,

— groups of atoms,
— of albumen, 457.

i,

i.

58.

57.

1.

——

Monkey-ladder. See Caulotretua.
Monochlamydese, ii. 617.
ii.

748.

ii.

ii.

i.

ii.

i.

of,

i.

ii.

ii.

15.
ii.

i.

674.

436.

i.

i.

382.

— of roots, 772.
— of style, 277.
— periodic, and growth,

94.

i.

ii.

ii.

750.

ii.

ii.

515.

413.

puzzling nature,
Mucilage, i. 312.

—

tion of seeds, i. 266.
Moss-leaves, folding of, i. 346.
Moss-plant, ii. 477.
Moss-protonema, ii. 701.
and bud, ii. 477Mosses, absorption of carbonic acid,

220.

221.

— and fertilization, 64.
— from cellulose, 458.
— from Pinguicula glands,
— water retention, 329.
Mucor, fermentative action,
— self- parasitism, 674.
i.

i.

life-history,

ii.

i.

62,

673.

i.

509.

tenuis, conjugating branches,

ii.

673.

481.

— fertilization and fruit- formation,
— parthenogenesis
464.
Mucuna pmriens,
persal,

218.
ii.

i.

i.

ii.

258.
i.

i.

508,

Mucoracese. saprophytic and parasitic, ii. 674.
Mucorini, asexual and sexual reproduction.

— alternation of generations, 477, 479.
— apical-cell, 579.
— certain, give rise to a calcareous tufa in
260.
streams,
— climate and distribution, 457.
— corroding action, similar to thatof Lichens,

ii.

ii.

sporangia and fruit-formation, ii. 18.
Mucor racemosus, respiration and fermeuta
tion.

— absorption of water, mechanism of absorp-

i.

i.

ii.

Mucor Mucedo.

in,

— epiphytic, 77.
formerly treated as parasites,
— fastidious, 118.
— fertilization under water, 71.

14L

i.

Mucor

368.

i.

ii.

ii.

ii.

Mosaics, of leaves, i. 410.
Moschatel. See Adoxa MosrhatelliTia.
Moss, analogy of protonema with pro-embryo
of Chara, ii. 660.
germinating spore, ii. 477.
Moss Campion. See Silcnc ucaulis.
Moss-capsule, structure, ii. 702.
Moss cushions, favourable site for germina-

i.

i.

ii.

ii.

tion,

571.

Molinia coenJea, mechanical tissue arrangement, i. 730.
Möller, observations on Cora, ii. 695.
Molluscs, on Mangrove roots, i. 756.
Monandrffi, floral characteristics, ii. 736.
Monarda tistulosa, colour and bees, ii. 195.
seed- dispersal, ii. 841.
Monkey Flower. See Mimulus.

— description,

collective fruit,

— discharge of iwllen,
— fruit, 433.
— persistent perianth,
— pollination, 133.
uotched leaves,

225.

ii.

i.

Morphine, i. 402.
Morphology, comparative, aim

97.

protogynous, ii. 310.
stamen, ii. 87.
Mirabilis longiflora, flower

animals and plants,

in relation to

21.

— of Diatoms, 626.
— of sap, 362.
221.
Movements, autonomous,
— of Chlamydomonas, and light, 629.
— of chlorophyll-granules, 380.
— of cotyledons, 520 et seq.
— of Desmids. 656.
— of flowers and loss of heat, 530.
120.
and protection of pollen,
— of leaves, 532.
— of plants and sunlight, 380.
— of protoplasm and chlorophyll-granules,
i.

Morns nigra, normal and sucker leaves,

212.

i.

i.

222.

ii.

Moms,

ii.

ii.

sella.

Mortierelleae, distinctive characters,

510.

Mineralization, by Bacteria, simple illustra-

—
— description, 677.
— fermentative, 505, 508.
— in amber, 614.
— mode of attack, 163.

Movement,

6S3.

flower and autogamy, ii. 351.
pollen-grains, ii. 98.
poUinated stigma, ii.351.
time open, ii. 213.

ii.

pollen-grains,

19.

19, 683.

See Morchella esculenta.
Morina, autogamy, ii. 352.
Morina Persica, autogamy, ii. 352.
behaviour of flowers after fertilization,

i.

tive experiment,

ii.

ii.

Morel.

ii.

Mimulus moscbatus, pollen-grains, ii. 98.
Mineral constituents of soil, solution, displacement, accumulation of, i. 257.

ii.

589.

i.

receptacle,

ii.

i.

ascospores,

— structiure,

444.

ii.

— salts, role of,

and

537.

i.

i.

floral

225.

Mountain Ash. See Sorhus Ancuparia.
Mountain Pines, Tyrol, i. 549.
Mouse-ear Hawkweed. See Hieracium Pilo-

758.

ii.

Morchella, asci

612.

ii.

i.

See Botrychium.
Moor-grass, Thin-leaved, See Sesleria tenui-

Moonwort.

i.

i.

flowers,

hosts,

Blanc, insolation, i. 525.
Montbretia, equitant leaves, i. 336.
Montia fontana, weather and autogamy,

i.

— leaf movements, 338, 339.
— movements of cotyledons, 532.
— poUen-sacs, 90.
— position of stomata on leaves, 281.
— sensitiveness, 535.
93.
Mimulus, dehiscence of pollen-sacs,
— movements of cotyledons, 532.
281.
Mimulus luteus, closiug of stigma,
— — flower and pollination, 280.

size,

Mullein. See Vcrbascum BJattaria.
Mother-plant, in hybridization, ii. 557.

folia.

liberation of cotyledons,

—

Moth

768.

Monstrous

Morace»,

443.

ii.

Mimosese, Brazilian, spines,

—

ii.

ii,

ii.

Moths, night-flying, characteristics of

537.
fruit protection,

Mimosa

ii,

241.

Monstera egregia, Brazil, leaf, i. 413.
Mousterero, climbing habit, ii. 745.

positions,

Mimosa
Mimosa

ii.

168.

ii.

i.

ii.

Monotropaceae,

Kuh,

i.

Mont

308.

i.

i.

ii.

name for

ii.

ii.

ii.

i.

i.

Millet.

in,

Monostroma, thallus, ii. 648.
Monotropa, anthocyanin, i. 483.
— colour and surroundings, ii. 195.

ii.

143.

i.

ii.

ii.

— of Almonds, 458.
— souring, 506.
— starch,

315.

protogynous, ii. 313.
Monoepigynae, of de Jussieu, ii. 602.
Monoperigynse, of de Jussieu, ii. 602.
Mouopetalaj, floral characteristics, ii. 748.
of de Jussieu, ii. 602.

— embryo, 596.
— embryo-sac, 417.
— honey protection,
— life-history, 253.
— nectaries, 178.
— pollen-sacs, 89.

ii.

i.

i.

ii.

i.

i.

ii.

ii.

ii. t)04.

—

Midrib tendril, i. 692.
"Milchdieb", German

"Milk-thief",

orders,

Monoecious plant, type, ii. 298.
Monoecious plants and hybridization,

69.

ii.

ii.

25.

i.

Monocotyledones, of de Jussieu, ii. 602.
Monocotyledons, of Bentham and Hooker.

ii.

ii,

ii.

ii.

728.

— of MarsUia, 711.
— of Pilularia, 711.
— of Pteridophyta, 704.
— of RhizocarpeiB and Selaginelleaj,
— of Selagiuella, 477.

i.

603.

ii.

Monocotyledones, distinctive characters,

ii.

Mosses, formation of brood-bodies,

— forming rings, 794.
— fossil, occurrence, 704.
— general description, 699.
— habitat and greenness, 387.
— hybrids among, 583.
— iu cascades, 79.
— leaf characters, 702.
— lithophytic early stages, 82.
— not eaten by animals, 432.
— origin of sporojihyte, 654.
— parthenogenesis
464.
— pressure exerted by rhizoids, 514,
— propagation by tlialUdia on Elvend
457.
— rarely attacked by parasitic Fungi,
— reproductive organs, 701— saprophytic, 100, 103.
— sexual organs, 478.
— spore-capsulfs, U. 703.
— spore-dispersal, 813, 814.
— sporogonium, 473.
— various, 700.
ii.

— of De UandoUe,

711.

ii.

710.

ii.

Bentham and Hooker,

of

604.

ii.

156.

ii.

ii.

53.

ii.

fruit-protection

and

dis-

444.

Mud, and preservation of fossil plants, ii. 612.
Mulberry. See Moms and Broitssonetia.
Mulgedium, geitonogamy, ii. 319.
Mullein, Great. See Verbascum Thapsiu.
tea, preparation of, i. 443.
Müller. Hermann, views on insect fertilization in Alps, ii. 400.
Multicellular structures, formation, i. 576.
Musa, venation, i. 634.
Musa paradisiaca, ii. 734.

Mullein

Musa

sapieutum,

ii.

734.

963

INDEX.
Miüvnrdine, disense of Silk-worms,

ueuUT

Mus*.-ari,

flowers,

ii.

Mtuicari comosiini, raceme,
Muscari rBcemosum. bulbs,

sizo.

ii.

ii.

Muscineie, arcliegonium, ü.
ii.

187.

ii.

—

ii.

— autogamy, 332.
— germination, 004,
— leaf twist, 429.
— pollen -grains, 99.

16.

ii.

100.

Orchis. See Herminium Monoi-chis.
Mutilation, effect on floral region, ii. 517.
influence on plants, ii. 515.
Mutisia decurreus, tendrils, i. 692.

Musk

Narcissus jvuicifolius, autogamy, il. 378.
Narcissus pocticus, colour-contrast in flower.

— — dehiscence of pollen-sacs,

&c.,

165.

i.

action,

- fossil remains,

— in salt-mine,

i.

i.

Slycelial
i.

ii.

250.

Mycetozoa. See Myxomycctes.
Mycoidea, life-cycle, ii. 653.

Mycoidea

parasitica, hosts,

Mycropyle, of ov\de, i. 644.
Myoporaceie. ii. 771.
Myosotia, colour-contrast in flower,
cotyledon bristles, i. 623.
ii.

—
— equitaut leaves,

ii.

Sisymbrii,

G76.

i.

97.

ii.

631.

i.

ii.

re-erection of inflorescence,
it 773.
ii.

73.

i.

ii.

95.

ii.

183.

i.

ii.

i.

MyrtalcB, Australian, inflorescence. L 738.
M>Ttles, Australian, wax on leaves, &,c.,
292.

Myrtus. stamina! insect platform, ü. 230.
Myxamce)Ke, nature and behaviour, ii, 619.
Myiomycctea, absence of cellulose, i. 573.

— animal affinities, 607.
— calcium oxalate crj-stals
570.
— description, 618.
— formative activity of protoplasm,

ii.

572.

i.

585.

ii.

— structure of external coating,

l.

on Ribes rubrum,

i.

ii.

569.
ii.

531.

Salix,

461.

441.

i.

gall,

ii.

552.

ii.

543.

pedunculi, differences in galls,

on Salix incana
vesicator, gall.
ii.

leaf.

ii.

ii.

631.

i.

ii.

Neuroterus numismatis, gall, ii. 552.
galls on Oak-Icaves, ii. 537.
spangle loaf-gall on Quercus Cerris,

ii.

132.

132.
pitcher-plaots, narrow sense,

—

285.

Nicotiana and cold, i. 545.
corolla and autogamy, ii. 366.
Nicotiana affinis, night visitors, ii.
opening of flower, ii. 212.

—

scent,

i.

130.

ii.

196, 225.

201.

Nicotiana nistica and N. paniculata, Knelreuter's hybrida from, ii. 579.
Nicotine, i. 462.
Nidularia, coloured bracts,
Nigclla,

1.

ii.

541.

Neurotenis Schlectendali, staminal galls on
Quercus Cerris, ii. 540,
Neuter flowers, ii. 294.
Neuwiedia, stamens, ii. 736.
New World, hairiness of plants on aavannaha and prairies, i. 317.
New Zealand Flax. See Phormium tenax,
Nicandra. autogamy, ii. 346.
nectary concealment, ii. 181,
Nicandra physaloidcs, rapid fertilization, it.

533, 552.

647.

Ncottia, colour and surroundings, ii. 195.
Neottia Nidus-avis, ii. 737.
abHori»t ion -root, i. 115.
description, i. 111.
radical buds, ii. 28.
Neottiex", characteristic genera, ii. 737.
Ney>cnthe8, genera, i. 132.

— liabitat,
— leaves.

Cerris,

541.
185.

553.

—

i.

Neuroterus lanuginosus, galla, ii. 552.
galls on leaves of Turkey Oak, ii. 537.
spangle leaf-gall on Quercua Cerris, ii.

678.

632.

Neomeris, structure,

ii.

flowers,

541.

196.

Nematus

ii.

424,

203.

Neuroterus fumipenuis,

175.

232.

ii.

venation,

gall

ii.

on Oak-leaves, ii. 537.
spangle leaf-gall on Qiiercus

Nematus gallanim, gall, ii. 533, 552.
Nematus medutlaris, canker cushions on

ii.

i.

107 et

167.

ii.

Nectary, morphology,

Nematus

ii.

from Orange

galls

— flowers,

ii.

i.

296.

Nettle-tree. See Celtift australis.
Net-work, of protoplasm, i. 511.

seq.

flower, ii. 440.
size of flowers, ii. 185.
Nemato-cecidia. thread-worm galls, ii. 528.
Nematotlea, gall production, ii. 528.
NenianthuB Guilleminiauus, scarlet flower,

335.

488,

ii.

470.

i. 310.
phylloUxis, i. 397.
protection of stomata from wetting,

Nettles, stinging hairs,
ii.

225.
ii.

i.

Nerve, of leaf, i. 628.
Nerve-parenchyma, i. 468.
Neslia paniculata, seed fixation, i. 616.
Nettle-leaved Bell-flower. See Campanula
Trachelium.

179.

Nectarless alluring contrivances,

663.

leaf, section,

— oU of,
464.

ii.

749.

i.

3G9.

food of Sphinx Nerii,

Neroli,

ii.

i.

habitat, i. 296.
laticiferous tubes,

i.

Nelumbium luteum, size of flowers, ii.
Nelumbium speciosura, ii. 439, 775.

i.

in,

epidermis,

seed hairs,

NectariniiB, characteristics of floral hosts,

—
in.

i. 294.
ii. 707.
fronds, ii. 11.
Nereocystis, thallus differentiation,

13.

— Btipular,

ii.

scales,

Nephrolepis Duffi,

190.

Nectria cinnabarina, hosts, &c.,
Nelumbium. embryo, ii. 450.

—
183.
— coloured stamen-filaments
— position of leaf-blades in many.
— uniformity of venation, 635.
— variety of foliage, 471.
— venation, 630.

membrauous

Filix-mas,

355.

Nerium Oleander, branching,

545.

Nectariferous scale, of Parnassia, Ü. 249.

Myristicaceaj, aril in, ii. 425.
Myrmecophilous plants, ii. 233.
Myrrhis, how protected, i. 451.

My<;ti8 ribis. gall

ii.

ii.

carpels,

i.

336.

ii.

—
—

fossil,

i.

ii.

744.

i.

ii.

atomata, surface view and section,

— in Ranunculacew, 250.
— morphological divisions,
— of flowers, 174.

378.

Myrica, porogamic fertilization, ii. 413.
Myriophyllum, as lime accumulator, i. 260.
monoecious, ii. 297.
protogynous, ii. 313.
Myriophyllum spicatum. stem section, i. 735.
Myristica moschata, seed and aril, ii. 425.

—
619.
— nature of Plasmodium,
— sporangia, 491.

i.

Navicula. cold resistance, i. 542.
Navicula Liber, ii. 626.
Navicula tumida, ii. 626.
Neckera Besseri. parthenogenesis,
Nectaries and position of anthers,

i.

Myosotis alpestris, pollen-grains,

ii.

Balanophorea,',

520.

Myosotia sylvatica, autogamy,

Nephrodium

Nature-philosophy, of Oken and others,

ii.

scent, ii. 202.
Myosotis palustris, venation,

114.

i.

Nasturtium sylvestre, and galls of Cecidomyia Sisymbrii, ii. 544.
Natural selection, theory of, ii. 600.
Natural system, of classification, ii. 602.
Nature Philosophers, speculations about

190.

—

— galls of Sj-nchitriura,
— heterostyly, 302.
— venation, 630.

cells,

43.

ii.

136.

i.

Nepenthes vitata, shape of lamina, i. 123.
Nepeta Fannouica and galls of Aulax.

Narthecium. ii. 730.
autogamy, ii. 334.

653.

ii.

Mycomycetes, distinctive charactt- rs,
Mycorbiza Fungus of Pinus, ii. 678.
Mycosis, nature of, ii. 678.

Myrsiuacese, ii. 770.
Myrtaceae, ii. 781.
coloured bracts in,

ii.

Nasturtium pal ustre, and gallsofCecidorayia

653.

ii.

134.

Nepeta reticulata, coloured bracts, ii. 183.
Nephrodium, spore-dispersal, ii. 825.

Nastiirtiuui officinate, epiphyllous buds,

Mycoideaceae, reproductive bodies,

Myosurus minimus,
receptacle and

teeth of pitcher,

177.

142.

ii.

Nardus stricta, absorption
and cattle, i. 436.

mantle of Populusand Fagus roots,

i.

537.

Nardus, pollination,

790.

536.

i.

ii.

453.

- in wooden pipes, i. 117,
~ luminosity, i. 386, 502.

-- reticular,

93.

ii.

225.

ii.

311.

ii.

stigma, ii. 279.
Narcissus Pseudonarcissus, flower,

101.

— mode of growth,

visitors,

protogynoufl,

Nanlosmia fragrans, scent, ii. 201.
Nardosmia frigida, offshoot formation,

503.

614.

ii.

and

flowers

124.

of pitchers, ii. 5ti7.
Nepenthes Rafflesiana. pitcher teeth,

Nepenthes Rajah, pitcher, i. 134.
Nepenthes sanguinca and N. Kharsiana,
colour of pitchers and hybrid, ii. 567.
Nepenthes Veitchii, pitcher teeth, i. 134.
Nepenthes villosa, pitcher, i. 127.

Ü190.

Mutisia bastato, tendrils, i. 692.
Mutisia subspinosa, tendrils, i. 692.
Mycelia, effects cot always visible externally,

i.

Nepenthes Mastersiana, hybrid and colour

ii.

—

- fermentative

of pitcher,

i.

i.

i.

Nepenthes hybrida, fringe of spines at orifice

i.

—

Muäbroom-spawD, n mycelium,

134.

134.

ii.

Miisliroom. bimidiu, ii. 20.
force of growth, i. 514.

132.

602.

shape of lamina, i. 123.
Nepenthes destillatoria. i. 133.
Nepenthes echinostoma, pitcher teeth,

—

65.

— sporogeiious gcueration, 15.
— Bporogonia, spore- formation. &c.,

i.
i.

Nepenthes ulbo-marginata, pitcher, i.
Nepenthes ampuUaria, pitcher, i. 134.

Naiadacea), !. 424.
Naiaa, food-absorption, i. 765.
pollen and pollination, ii. 105.
spiny leaves, i. 438.
Narcissus, ii. 734.

64.

132.

i.

134.

i.

— seedling,
— tendrils,

N.

184.
796.

Muscari teuuifolio, sterilo flowers,
AliLsci.
Seo Mosses.

— fertilization,

Nepenthes, pitchers,

168.

1.

295.

—

autogamy,

movements

ii.

ii.

184.

354.

of stamens,

ii.

250.
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Xigella. nectaries,
517.

scent,

202.

ii.

Xigritella, position of labellum,

— perianth, 749.
— pollen-grains, 97, 102.
ii.

661.

Nitella syncarpa, freezing, i. 540, 542.
Nitric acid, agent in vceathering, i. 83.
source, i. 64.
reduction, i. 458.
earlie.=it

sources

of,

Nitrogen,

by Bacteria,

soil,

624.

ii.

— fixation by Bacteria, 624.
— in albumen, 457.
— non-accumulation from hydrophytes,

Omphalia.

i,

— pollen-grains, 99, 102.
Oncidium, aerial roots,
222, 753.
— edible fleshy growtlis, 170.

latitude and closing, ii. 218.
pollen-grains, ii. 99, 100.

Oncidium Papiho, PI. XIll.
animal mimicry, ii. 229.
flowers,

ii.

sepals,

i.

ii.

di-

thermalis, anthocyanin,
Kymphseacese, anther, ii, 90.

i.

521.

aerial organs,

i.

Nodes, of stem,

— relation

and

protection

of

396, 658.

i.

of hairs to, in Stellaria media,

i.

227.

Noea spinosissima,
Nolanacese,

spinosity,

— association with other plants,
Nostoc edule,

NostocaceEB, as Lichen-algae,
i.

i.

i.

i.

216.

Notochlaena Marantae, rolling up of frond,

ii.
i.

314.

Nottingham

Catclifly.
See Silene nutans.
Nucellus, of ovule, ii. 72, 81, 644.
Nucleus, of cell, and starch - formation in
Spirogyra, ii. 657.
central organ, i. 53.
composition, &c., i. 41.
functions, ii. 493.

importance of, i. 48.
in streaming protoplasm,
structure

i.

— of ovule, 644.
— of starch grain,

division,

i.

34.

580,

Nuphar intermedium, fertility, ii. 590.
mean cross, ii. 558.
Nuphar luteum and N. pumilum, hybrid,
558, 589.

tendrils,

i.

696.

Nutation, of roots, i. 774.
of twining stems, i. 683.
Nut, embryo protection, ii. 450.
nature of, ii. 429.

—
—

" Nut-cracker"

and Walnut,

—

ii.

Olla,

ii.

669-

373.

acid.

ii.

visits,

— downward pull of roots,
— moths and pollen, 247.
— opening of fiower, 212.
— stigma, 283.

i.

&c.,

767.

247-

282.
pollen-grains with viscin threads, ii. 101.
(Enothera grandiflora, opening of flower, ii.
ii.

ii.

ii.

ii.

Opium, latex of Papaver somniferum, i. 470.
Opium Poppy. See Papaver somniferum.
Opoponax Cretica, seed-dispersal, ii, 853.

—
—
— protection of pollen,
— spines, 446.
— stem structure, 327.

113.

i.

ii.

i.

ii.

i,

439.

Lily.

See Lilium croceum and L.

bulbiftrum.
Orange-tree, odours,

461.

i.

Orchid inflorescence, position of flowers to
axis,

ii.

256.

— cleistogamy in, 393.
— epipbyllous buds, 43.
— hybrids among, 583.
— ovary,
— pollination, details, 253.
— subdivisions, 736.
93.
Orchids, anther,
— aqueous tissue, 328.
— chlorophyll in roots, 766.
— chlorophyll in seeds. &c,, 376.
— conducting tissue for pollen-tubes,
— cross-fertilization, 302.
— cylindrical leaves in, 327.

ii.

736.

ii.

ii.

453,

ii.

77.

ii.

ii.

462.

— of cloves, 200.
— of Neroli, source, 203.
— of turpentine, lavender, &c.,
Oken, nature -philosophy

213.

ii.

790.

almonds,

28.

ii.

253.

Offshoots, cihated, ii. 802.
dispersal by water, ii. 805.
formation and climatic conditions,
on runners, ii. 801.

—
—
—
— propagation by,

ii.

227.

OrchidaceiB, characteristic of flower,

212.

(Enothera muricata, autogamy,

Olacaceae,

— — insect platform,

Orange

253.

ii.

i.

i.

ii.

446.

709.

—
ii.

ii.

ii.

ii.

12.

stigma, ii. 279.
Opuntia Rafinesquii, barbed bristles,
Oracbe. See Atripkx.
Oraches, and animals, i. 432.
trimethylamine, i. 462.
Orange-flower scent, ii. 203.

223.

ii.

CEoothera biennis, autogamy,
ii.

ii.

Ophioglossum vulgatmn, radical buds,
Ophrys comuta, flower, ii. 226.

Opuntia nana, recurrent opening,

202.

(Enothera, and insect

72.

ii.

i.

ii.

CEnanthic

Ophelia, nectaries, ii. 178.
Ophioglossacese, characteristics,

— two kinds of fronds,

ii.

i.

671.

Opuntia, insect platform, ii. 229.
irritable staminal filaments, ii. 264.
opening of flower, ii. 212.

650.

— chlorophyll body,
~ life-history, 650.

Oil, of bitter

See Myriatica mosckata.
Nutrition and gamete-formation, ii. 641.
and sexual organs of Vaucheria, ii. 644.

Nutmeg.

above Arzler

in spring

(Edogonium and Chytridium

inflorescence,

—

Nutating

i.

214.

flower,
460.

Nullipores, fossil Floridese, ii. 614.
Nuphar, ovary, ii. 75.
position of stomata on leaves, i. 280.

ii.

mucilage,

pericarp

Odour, and poisonous properties, i. 431.
Odours, variety in a genus, kc, ii. 487.
CEdogoniacea).

ii.

Optgrapha lithyrga. habitat, i. 117.
Opera Girl. See Mantisxa.
Operculum, of Moss capsule, ii. 702.

468.

ii.

581.

i.

i.

ii.

ii.

i.

608.

704.

ii.

569.

and

ii.

Ooplasm, protection in Phanerogams,
Ooplast. of Phanerogams, ii. 81.
Ooripheres, of Chloropbycew, ii. 628.
Oospore, of Chlorophyce», ii. 628.

Alp, i. 71.
Odontites, parasitic, i. 176.
Odontites lutea, culture experiment, i. 180.
Odontoglossum, edible fleshy growths, i. 170,
Odontoglossum Rossii, duration of flowering,

ii.

96.

Oomycetes, characteristics, ii. 668.
Oophyte. of Pteridopbyta, characteristic«, iL

528.

545.

i.

692.

ii.

ii.

615.

Odoutidium hiemale,

— description, 621.
— filaments, 586.
— habit, 589.
260.
NostocineiB, lime incrusted,
— loss of bulk through loss of water,

structure,

of,

Oak-galls, various, ii. 541.
Oak-leaves, galls on, ii. 552.
Oat. See Arena saliva.

Ocymum and cold,
Ocymum Basilicum,

622.

ii.

621.

ii.

See Quercus.
Oak-apples, nature

—

Nonnea, pollen-grains, ii. 99.
Non-saprophytes, on trees, i. 106.
Norway Maple. See Acer platanoides.
Nostoc and CoUema, ii. 694.

i.

—

Oats, pollination, ii. 142.
starch, i. 459.
Obione halimifolia, "deaf" fruits,
Ochna, flower and fruit, ii. 778.
Ochrus, phyllodes, i. 335.

444.

i.

771.

ii.

Ononis, pollen expulsion, ii. 260.
Onopordon. metbodof water-conduction,

Oogonium, definition, ii. 47.
of FucuB vesiculosus, ii. 663.

Oak.

flowers,
119.

ii.

ii.

Onobrychis Eequidentata.hooked fruit, ii. 873.
Onobrychis comuta, spinosity, i. 444.

Oogonia, of Achlya lignicola,

O.

241.

144.

i.

of

pollen,

Onion. See Alliurn.
Onobrychis, insects and keel movements,

i.

Nitrogenous matter, effect on glands of
Drosera,

ii.

Onosma. bristles, i. 441.
Ontogeny and phyllogeny.

probably obtained by water-absorbing

Nodding

i.

ii.

495.

i.

ii.

ii.

521.

i.

Nymphsea

i.

Nitrogenous compounds, not respired

sur-

— movements of stamens, 252.
— protection of pollen, 126.
— spiny leaves, 438.

576.

anthocyanin,

i.

101

i.

252.

gigantea, size of flowers, ii. 185,
guianensis, epipbyllous buds. ii.

Nyniphfea Lotus and N. dentata, hybrid and

— percentage in air. 64.
— replacing hydrogen, 454.
— sources of, 64. 457.

196.

roundings, ii. 194.
Onagraceae, ii. 781.

69.

43.

i,

261.

i.

in salt-mine at Ilallstatt,

Omphalodes verna, fiuwer colour and

280.

i.

contrivance for getting rid of rainwater, i. 288.
habit and habitat, ii. 511.

Nymphcea
Nymphaia

ii.

rectly,

i.

196.

— Peruvian name,

848.

185.

258.

i.

93.

i.

ii.

Nymphsea coerulea, scent, ii. 201.
Nymphsea Devoniensis, size of

83.

i.

Nitrification of

ii.

i.

alba, ash of,

771.

ii.

—

ii.

Nyctagineu), ii. 196.
Nyctaiulra, dehiscence of pollen-sacs,

Nymphaia
ii.

317.

Oleander. See Ntrium Oleander.
Olfactory organs, in man and animals, ii. 204.
Olive grove on the shores of Lake Gartla, i.
275.
oil. decomposition, i. 462.
Olive-tree, stomata. i. 280.
Ombropbytum, appearance and dimensions,

ii.

Nisaolia, phyllodes, i. 335.
Nitella, characteristic feature,

i.

Oleaceae,

mutation, translocation, &c., of
subslancfs concerned in. i. 258.
Niix-vomica, cells from seed, i. 45.
Nyctaginacea;, calcium oxalate crystals, i. 570.

— leaf and tran-i^pi ration, 288.
— position of stomata on leavcä,
— protection of pollen, 113,

See Lapmna.

Nipple-wort.

deserts,

— of plants,

ii. 91.
Nyiiiphasa, floating fruits,

Nigritella nigra, scent, ii. 201.
Nigritella suaveolens, hybrid, ii. 563, 586.
hybrid, colonr of flowers, ii. 567.

Old World, hairiness of plants on steppes and

104.

i.

— stamen,

224.

ii.

determined by

best

of,

artificial cultiu'es,

ii.

Nifella Damasccna, styles, i. 645.
Niyella data, honey-leaf, ii. 180.
Nik'clla sativa, honey-leaf, ii. 180.
Night-flowers, ii. 213.
Nightshade. Alpine Enchanter's. See CirccEa
alpina,

—

mode

Nutrition,

179.

ii,

Nigella arvensis, effect of mutilation,

(1810),

i.
i.

461.
13.

754.

Old Man's Beard Lichen. See Usnea barbata.

i.

ii.

i.

ii.

410.
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Orchids, depth of tuberout« roots,

— embryo dotachment«
— epiphytic 77.

Orobanchacoio, feature« used for

552.

i.

tion,

450.

ii.

protective function of watcr-abaorbing
laj-ers in tlrought^ i. 223.
roots, clainp-ctills,

i.

double function

220.

of,

220.

i.

— cxiiulsive api>anitus foriwUeu-transfer.
269.
— fiour-like conting on
169.
— good and bad flowering years, 472.
— great variety, 73S.
— hybrid flower colour, 567.
— labelluui. 253.
— leaf-bud, emergence from soil, f
— light seeds, 851.
— mode of atlhering to bark. 107.
— nectaries, 176.
— opening of flowers, 212.
— origin of nucellus, 84.
— poUcD ret«ntiuD, 283.
— pollen-sacs. 90.
— roots, adventitiotis, 75L
lip.

ii.

ii.

ii.

753.

i.

771.

b;irk.

— saprophytic on steep rocks, 108.
— structure of flower, 253, 736.
— sugar crystals, 172.
— terrestrial, downward pull of roots,
roots,
760.
— tropical, chlorophyll in roots, 375.
ii.

767.

i.

ii.

Osmunda
tubercles,

i.

and

retention, iL

2a4.

— spur of labellum, 255.
— variability of floral colour,
ii.

— compounds,

—
—

multiplicity of,

455.

i.

117.

i.

— remains found in water-receptacles, L 242.
— substances in clear springs, 101.

bladders

velopment, ii. 598.
Organs, change of function,

i.

450.

— elementar>' early ideas of, 14.
— for removal of substances, 471— reduced, question of utility, L 747.
— reproductive, protection from loss
i.

heat,

i.

of

615.

ii.

ii.

0^^aya grandiflora, booked

fruit,

inflorescence,

ii.

Omithogalum, colour

ii.

298.

186.
ii.

873.

184.
of flower,

ii.

— epiphyllous buds, 43.
— nectaries, 175.
— rolled leaves. L 348.
— stomata, position of. 348.

183.

ii.

ii.

i.

Omithogalum nutans, ovary and
ii.

fertiliza-

415.

staminal stipules,

iL 89.

Omithogalum umbellatum,
gence from

soil,

i.

protection of pol'en,
protogynous, ii. 311.
Orobanchaceae, iL 771.

— embryo, &c., 184.
— eatabilshment ou host,

leaf-bod. emer-

640.
ii.

113.

ii.

L 184.

97.

ii.

302.

t.

— elimination of, L GO.
— volume exhaled by plant, L 455.
ii.

243.

Pachyma, sclerotia of Agaricioeic, iL G89.
Pachypappa vesicalis and mantle-gall on

L 122.

to,

ii.

435.
ii.

413.

ii.

i.

—
— inferior, nature of, iL 79.
— in Orcbidaccae, 253.
— nature and modifications,
— of Colocasia antiquorum,

183.

— pollen and pollination,
— scent, iL 200.

i.

645.

Padina Pavonia, structure, L

590,

Pffiderota, nectary, iL 175,

— protogynous,

iL 311.

Psederota Ageria, cross-fertilization,

dependence on

fertility,

pull of roots,

i.

ii.

insects,

301.

ii.

402.

768.

Pa-onia, anthocyanin, i. 484.
protogynous, ii. 311.
Pseonia pubens, vitality of spermatoplasm,

—

ii.

L 642.

742.
Over-transpiration, prevention of in Grasses,
i.

Abele, ii. 530.
Pachypleurum, geitonogamy, ii. 324,
Pachysandra, coloured stamen-filaments, iL

528.

848.

Ovaries, classification, ii. 75 et seq.
Ovaries, Phanerogamic, ii. 73.
Ovary and antholysis, ii. 79.
discussion of structure, ii. 78 et seq.

ii.

344.

ii.

96.

Palaeo-hotany, importance

of

venation, L

635.

Ovule, a macrosporangium, ii. 478.
chalazogamic fertilization in Can^inus,
ii. 412.

—

homology,

ii.

717.

— morphological considerations, L 643.
— morphological value, 84.
— of Gymnosperms, 418.
— parts of, 644.
— sorts of, 644.
— structure, 80, 416.
— transformation into tuber or bud, 469.
ii.

i.

Ii.

Ovules, ii. 83.
and nocturnal radiation, L 529.
arrangement on carpels. L 644.
attraction for pollen-lubes, ii. 414.
of Cycads, ii. 720.
Ovuliferous scale, of Abietineai, ii. 721.
of Pious sylvestris and other Conifers,
iL 441.
shoot of Taxus. iL 442.
Oxalate of lime, formation, i. 458.
Oxalic acid, combination with calcium, L 67.
function, L 458, 463.
Oxalidaceie, cleistogamy in, iL 393.

—

—
—
—

—

Oxalifl, aestivation,

it.

Palisade-cells,

induced,

ii.

399.

610.

of chlorophyll-granules, L

381.

Palisade parenchyma,

— tissue,

PL

I.

consumption of carbonic

acid,

i.

368,

of leaves, L 279.
varieties,

i.

374.

Pallavicinia, vascular system,

ii,

699.

Palmacese, description, ii. 740,
Palmella, Alga of Emericella, ii. 695.
Palmella cruonta, blood-red patches,

i.

105.

Palmellaccae, ii. 606.
Palms, climbing. See Jtotaug.
fruit protection, iL 445,

—
— germination, 604.
— leaves of, structure
i.

piration,

i.

in relation to trans-

288.

— polleu-graina,

ii.

99.

— temperature within spatho.
— vitality of spermatoplasm.

i.

ii.

Pandanaceaj.

artificially

ii.

472.

i.

movements

— roots, L 756.

501.
96.

See Boraeswi ßabelli/ormis.

iL 745.

— weaving habit in,

i,

677.

Pandanus, phyllotaxis, L

122.

— heteroatyliHm,

Palaeontology, bearing on evolution,
Palaeozoic vegetable remains, ii. 611.
Palea, of Gramineae, ii. 746.

Palmyra Palm.

210.

— capsule, iL 431.
— drooping of flowers,
ii.

i.

pollen-grains,

770.

ii,

Composites,

ii.

Orlaya, peripheral flowers,

Oxycoccaceai,

Oxytbyrea funesta, and young capitula of

i,

of function and similarity of

Origanum, distribution of sexes,

tion,

684.

ii.

529.

structure,

i.

Ousting of plants by other plants, i. 268.
Outline of classification, ii. 617.
Ouvirandra fenestralis, Madagascar, ii. 738.

—

i.

— similarity

movements,

— mode of fertilization unknown,
— venation, L 631.
— vernation, 350.

i.

Organization, complexity, and higher de-

ü.

615.

i.

12.

wind-dispersal,

604.

404.

Oxycoccus palustris, wax on leaves,
Oxygen, and respiration, i. 293, 504.

Ostrja carpinifolia, isolated colonies,

569.

ii.

primary, formation of. i. 455.
sources of, in water, i. 100.
material, synthesis of, i. 378.
matter, absorption of. i. 99.
small amount required by most saprophytes,

Oxybaphus nyctagineus,
i.

i.

Orchis bircina, scent, iL 202.
Orchis mascula. alluring spur, iL 171.
Orchis pallens, scent, ii. 2U2.
Orders, of flowering plants, number, ii.
Organic acids, function, L 463.

ii.

depth of flower,

regalis, frond, iL 476.

Ostrj'a, cupule,

Orchis, pollen deposition

elatior,

tubitiorus,

Osmundacete, characteristics, iL 709.
resemblance of
Utricularia
Ostracoda,

ii.

286.

See Primula

Oxlip.

Oxybaphus, seed, mucilage organs,

heat, L 554.

sporangia,

300.
withering of perianth and poUinution,

532.

i.

si-q.

180.

Osier Willow. See Salix viminatis.
Osmia, pollen brush, iL 168.
Osmosis, nature of, L 59.

i.

—

and

Oscillatoriea;, circular

i.

535 ct

—

Oxyanthus

105.

Oscillarias

i.

epiphytic thick cuticle, L 309.
nature of scents, ii. 199.

i.

Oxalis stricta, weather and autogamy, iL 391.
Oxalis Valdiviana, movementsof cotyledons,
L532.
Ox-eye Daisy. See Leucanthemum vulgare.
Oxidation, and blue rays, i. 390.
by Bacteria, iL 623.

644.

i.

diurnal positions, L

leaf,

sensitiveness,

ii.

106.

Orj'za clandestina, venation, i. 633.
OscUlaria, movement of, i. 39.
Oscillaria tenuis, verdigris-coloured films,

ii.

— twisting of ovary, 224.
— venation, 634.
— West Indian. PL XIII.
— whose stomata lie in hollow

i.

OrthotropouB ovule,

i.

cotyledons, L

of

— ~- movements of cotyledons,

Orthotricbum, hybrids, ii. 583.
Orthotrichum fallax, mode of adhering to

i.

movements

534.

ii.

—

ii.

ii.

ii.

213.

Oxalis rosea,

Oxalis scusitiva,

760.

seed dispersal, iL 835.
Orpine. See Seilnm Telephinm.
Orthostichies, of leaves, L 397.
relation to divergence, L 403.

ii.

ii.

i.

i.

511.

ii.

ii.

532.

roots,

Orobus vemus, elevation and coloration,

i.

ii. 422.
834.
unfolding loaves, i. 349Oxalis lasiandra, duration of flowering,

252.

191.

!0.

ii.

origin,

185.

Orubiia veuetus. floral change of colour,

ii.

i.

seed and embryo,
seed-dispersal,

—

i

leaf raovomonts, L 339.

i.

Orobanche, embryo, i. 596.
former view reganling, i.

Orobus Pannonicus,

ii.

—

534.

Orobanche caryophyllacea, ftc., scent, ii. 201.
Orobanche Epithymum, germination, i. 173.
Orobus, keel movements and pollen brush,

ii.

Oxalis, opening of flower. iL 212.
protection of pollen. iL 127.
Oxalis acetosolla, leaf, diuroal positions,

i.

ii.

aerial,

classifica-

186.

i.

— general resemblance to Orchidem, 184.
— geographical distribution, &c., 186.
— germination, 750.
— polleu-sprinkling api)nnit>'s in, iL 271,
i.

i.

402,

966

INDEX,

randamiB,

mechanical

stilt-roots,

tissue,

Parmclia saxatQis, a Foliaceous Lichen,

i.

utilis.

758;

i.

ii.

Painassia, nectaries,

745.

Pamassia

I'iindorma, structure, ii. 632.
I'aodorinea), ii. 606.
Pansy. See Viola tricolor.
Papaver, capsule, ii. 432,
iuacct platform, ii. 229.
ii,

graves,

Egyptian

in

262.

i.

310.

ii.

Papaver alpinuni, protection of pollen, ii. 120.
Papaver Ehocaa, effect of dry soil, ii. 500.
Papaver somniferum, abode for flies and
beetles,
floral

ii.

163,

markings,

ii,

190.

possible cause of doubling,
size of flowers, ii. 185.
Papaveraceje, epiphyllous buds,
laticiferous tubes,

ii.

size of flowers,

of,

ii.

—
Ü. 467.
— in Mucorini, 673.
— in Saprolegniaceif
— nature
44.
of,

43.

caudatum,

ii.

ii.

ings,

i.

ii.

ii.

by,

406.

stomata from wetting

293.

i.

ii.

and modem,

ii.

ii.

364.

Papyrus, manufacture, ii. 746.
Papyrus antiquorum. Upper Nile, ii. 746Paracelsus, Bombastus, Swiss alchemist
(1493-1541),

i.

2.

Parachutes, on seeds arid fruits, ii. 855.
Piirallelodromous venation, i. 634.
Parapbyses, of Ascomycetes, ii. 676.
of Moss, ii. 15.
Parasite and host, intimacy of coimection
between, in Lophopliytuni, i, 194.
application of term and former views con-

—
—

cerning,

159.

i.

— intimate union with
i.

host in Orobanchese,

184.

Paraaites, absorption of carbon-dioxide,

i,

63.

— distinctive properties
161.
— non-green, nutrition, 466.
— on parasitic members of the same famUy
of,

i.

or genus,

i.

ii.

and

Parenchyma,

cortical,

torsion,

functions,

of leaves,
ii.

i.

i.

i.

i.

ii.

473.

279.

Parietaria, cross-fertilization, ii. 306.
distribution of sexes, ii. 298.
ejection of pollen, ii. 137.
Parietaria officinalis, protogynous flowers,

—
—

307.
Paris quadrifolia, autogamy,

stamen,

ii.

242,

and night visitors,

ii.

87.

Parkia, pollen-chambers,

ii.

ii.

ii.

90.

341.

gall

273.

—
530.
—
— origin, 86.
— withering after pollination, 286.
ii.

ii.

and

— imperfect flowers,

ii.

Petioles, twisting of,

i.

flowerless shoots,

ii.

ii.

I., i.

373.

492.

ii.

304.
278.

i,

295,
417.
ii.

884.

"Petit grain", from Orange leaves, i. 401.
Petiveria, unequal cotyledons, i. 622.
Petroselinum sativum, schizocarp, ii. 427.
Petunia, propagation of hybrids, ii. 656.

— scent,

ii.

202.
ii.

208.

Peziza, spore-dispcrsal, ii. 825.
Peziza aeruginosa, cause of green-rot in trees,

on Pistachia,

Pennywort. See Lysimachia Nummitlaria.
Penstemon, absorptive cells on root, i. 87.

— cross-fertilization,
— pollen deposition,

i.

Petals and autogamy, ii. 365.
and nocturnal radiation, i.
chlorophyll in, i. 376.

Petunia violacea, nocturnal perfume,

664.

Brebissonii,

57, 670.

ii.

606.

Perspiring, of plants,

197.

634.

Penium

ii,

"Petites espdces", replace one another,

95.

Penicillus, thallus, ii. 645.
Penium, cliloropbyll bodies, cf. PI.
ii.

viticola,

652.

—

774.

670.

Persian steppes, spinose shrubs, i. 435.
Persica vulgaris, cotyledons, i. 608.

i.

263.

habitat, &c.,

ii.

469.

ii.

ii.

534.
Pendent flowers and insect vi-sitors, ii, 222,
Pendulous flowers and loss of heat, i. 529.
Peuicillium, fermentative action, i. 508.
spore-dispersal, ii. 812.
Peuicillium glaucum, spores and heat, i. 554.

406.

676.

ii.

201.

Pemphigus comicularius,

253.

Parastichies,

ii.

— life-history, 56, 669.
— spore- format! on, 22.

Pemphigusbursarius, galls on Poplar petioles,

—

220.

524.

ii.

Peronosporcuö,

694.

Pelvetia,

25.

Cruciferje,

Peronospora

crepuscular perfume, ii. 208.
Peltaria alhacea, anthocyanin, i. 520.
Peltate leaf, venation, i. 032.
Peltigeracanina, Foliose Lichen, PI. XV.,

Parasitism, difficultyof determination, i.243.
of Monotropa roots, on fungal hyphEe,

ii.

ii.

Petasites, flowering

triste,

080.

167.

—
— of Splachnum, 703.
Perithecia, of Claviceps, Ü, 680.
— of Cordyceps, 679.
— of Pyrenomycetes, 678.
and

208.

of brood-bodies,

719.

ii.
i.

Perisporiaceaj, distinctive character,
Peristome, of Moss capsule, ii. 702.
of Moss sporogonium, ii. 15.

arvensis,

—

Pelargonium

421.

ii.

i.

pini,

Peronosporaviolaceaandstamensof Knautia

179.

i.

i.

65.

474.

ii.

Pedicularis incarnata, anthocyanin, i. 522.
autogamy, ii. 375.
Pedicularis recutita, anthocyanin, i, 522.
pollen-sprinkling apparatus, ii. 272.
Pedicularis rostrata, pollen -sprinkling, ii. 272.
Pelargonium, radical buds, ii. 28.
thick cuticle of capitate cells, i. 230.
Pelargonium atrum, crepuscular jjerfume, ii.

ii.

ii.

pastoris, ü. 525.

ii.

ii.

462.

i.

Peronospora parasitica, and Capselhi Bursa-

ii.

periodic perfume,

641.

430.

ii.

ii.

scent,

i.

Parietales,

612.

i.

ii.

Periodic movements and growth,
Perisperm, nature of, ii. 422.

746.

ii.

conduction,

—
—
— Phanerogams, embryo,
— root, 752.
— thaliophytes, formation

— spongy,

i.

296.

— heterogamy, 377.
— hybrid flower colour, 567.
— hybrids, 585.
— nectary, 174.
— roots of parasitic species, 760,

63.

i.

Parasitic action, of Bacteria, i. 162.
Bacteria, ii. 623.
Fungi, and form alteration, ii. 518.

i.

ii.

i.

649.

i.

dispersal,

Peridineae, description, ii. 625.
Peridium, of Gasteromycetes, ii, 689.
Ferine, of pollen-grain, ii. 100.

Pelargonium heterogamum, leaves and rain

i.

ii.

ii.

thallidia, ii. 24.
Pedicularis, effect on host, &c.,

213.

— sorts of, 161.
— source of carbon,

Peridermium

225.

ii.

719.

ii.

and

556.

i.

595.

i.

Pedaliuni murex, spinose fruit, ii. 875.
Pedate venation, i. 633.
Pediastrum, life-history, ii. 639.
Pediastruui grauulatum, ii. 640.

i.

i.

— buffer action,
— characteristics,

See Pisum.
Pear-trees, deciduous protective hairs, i. 354.
Peat, unfavom-able for Fungi, i. 102.
Peat-moors,characteri3ticvegetatiün,ancient

434.

— of achenes, 432.
— of Seoecio viscosus and autogamy,

i.

Perichajtium of Mosses,
Periderm, i. 469.

Pea.
ii.

—
— procumbent, 661.
— steppe and desert, heat resistance,

— changes in ripening,

694.

i.

ii.

260.

Perennials, foliage-stems, i. 656.
light and growth, ii, 508.

Pericarp,

232.

Paullinia, tendrils,

150.

Percussive apparatus, pollen distribution,

nutrition of,

Pavia, flowers, sexual conditions,

ii.

i.

Pappus, nature and function,

ii.

i.

144.

i.

i.

Periblem, leaf origin,

applied to floral uiurk-

Paulownia. scent, ii. 202.
Pftulownia imperialis, inflorescence,

260.

— in Dioniea digestive secretion,

190.

of flowers,

i.

PapilliB, protection of

name

ii.

See Eucalyptus amyodal'

Perianth-leavi's, arrangement,
244.

i.

465.

i.

— secreted by Drosera glands,
— solvent of legumin, 458.

— functions,

671.

785.

ii.

Fath-flnders,

ii.

— protandrous dichogamy in, 311.
— storage of pollen, 94.
— switch-plants
330.
— unfruitful artificial autogamy in,

ii.

ii.

43.

ina.

Pepsin, action,

Perianth, as insect platform,

Parthenogonidia, of Volvox, ii. 034.
Partners, of Lichen communitits, i.
Pasque Flower. See Pulsatilla.

Passiflorales,

ii.

in,

Pepones, ii. 785.
Peppermint-tree.

Perfoliate, leaf,

Passiflora cirrhiflora, tendrils, i. 694.
Passiflora gracilis, tendril, i. 697.
Passiflora Kermesina, pollen-grain, ii. 100.

210.

— and insect visits, 210.
— cleistogamy
393.
— floral structure, 228.
— genera with explosive flowers, 267.
— hairiness, 318.
— leaf- tendrils, 692.
— pollen expulsion by piston -aiiparatns,
in,

duration of flowering, ii. 213.
ii. 249.
illumination and growth, ii. 508.
movements of stamens, ii. 251.
scent during day, ii. 209.
structure of underground stem, i. 736.
venation, i. 633.
Paronychia Kapella, seed-dispersal, ä. 854.
Parsley Fern. See Allosoriis crispus.
Parthenogenesis, a special case of offshoot
formation, ii. 468.
discussion of true nature in Phanerogams,

ii.

stomata,

arifolia, situation of

293.

ii.

ii.

185.

ii.

Papilionace«, {estivation

Penstemon. protandrous, ii. 311.
Pcpcromia, buds on leaf -cuttings,
Peperoniia

cross-fertilization,

,

ii.

(Cypripedium)

I'iiphiopcdiUum

554,

470.

i.

palustris,

178.

307.

ii.

— protogyny in,

ii.

flower,

—
— nectarless, 167.
— pollen -grains, 99.
— preservation of stamens

—

i.

246.

7r.i.

riindanua

ii.

682.

Peziza scutellata, ii. 682,
Peziza vesiculosa, ii. 19, 683.
Peziza Willkommii, effect on host, i, 168.
on Larix Europaea, ii. 522.
Phaca, explosive flowers, ii. 267.
Phaenology and climatology, i. 565,
PhseophyceBe, characteristics, ii. 661.
group of Thallopbyta, ii. 620.
Phaljcnopsis grandiflora, duration of flower-

—

ing,

ii.

214.

PhalEBnopsis Schilleriana, adherent roota, L
107

-

INDEX.
Pholivnopeis Schilleriaim, clinging roots,

i.

754.

Iw^Uinatiou,

227.
Fbalahä arumliimcvii, jtrotcctiou of stouinta
from moisture, i. 2W.
ii.

wfftther-cock leaves, i. 427.
Phallus, siiriTeliiiig through loss of water,

i.

216.

967

stomata on, i. 281.
Phylloglossuni, general structure, ii. 715.
IMiyllosiphoo arisari, life-cycle, iL 643.
Phyllostacbys bambusoides, protection of
stomata from moisture, i, 294.
Phyllutaxis, and sliape of leaves, i. 408.
I'hyllodes, distribution of

— determination of, L 403.
— of stamens, 85.
— plan of whorled, 397.
— plans of spiral, L 400.
— various series, 404.
ii.

Phallus cauinus, sphere-crystals,
Phallus impudicus, ii. 691.

457.

i.

Pinus Cembra, dimensions,

Pinus Holepensis and cold, i. 543.
Pinus humilis, habit, habitat and snow,
M8.
Tyrol,

i.

spore-<lispersal, it 827.

—

—

Ü. 69.

ii.

cold, L 543.
439.

Pinus PumiHo, female flower, ii. 722.
male and female cones, ii. 144.

i'lijlogenetic tree, iL 620.

Phylogeuy, of plants, iL 607.
Physalis, corolla and autogamy,
guides to honey, ii. 249.

pollen-gralna, iL 98.
pollen storing and dispersion, iL 145.
iL 443.

iL 366.

Pinus serotina, branch and cone,
Pinus Strobus and Pcridermiuiu

118.

ii.

i.

549.

seed-coat,

Phylocladia, luminosity, L 388.

—
— protection of pollen,

i.

Pinus Pinea, and

i.

Phftiierogamia, absence of fossil connecting
links with lower groups, iL 613.
alternation of generations, ii. 478.
analogies with Rhizocarpe» and Selaginelle» in female reproductive organs,

722.

i.

pollen-grains in atiow-duat, i. 38,
protective re.siu of cones, ii. 446.
seed-coat, iL 43'J,
Piuus excelsa, cold resistance, L 543.

,Strobi, iL

— aquatic mode of attachmeut, 77.
434.
527.
Pbysalis Alkekeugi, calyx and fruit,
— corrosive power of roots, experimental
Pinus sylvestris, age,
red pigment, L 461.
722.
and Coleosporium seuecionis,
illustration,
Pbyscia cUiaris, apotheciuui,
681.
686.
258.
— discussion of true nature of partheno- Physcia parietina, Foliose Lichen, iL 694.
dimensions, L 722.
ovule, 8tructiu*e,
418.
genesis,
Physianthus albens. See Aranjia atbens,
467.
— embryo dififerentiation, 450.
ovuliferous scale,
Physocytium, life-cycle,
636.
441, 721.
— fertilized in the
seed protection and disi>ersal,
449.
Phyteuma, nectary concealment,
181.
— general characters, 717.
— opening of flower, 211.
Piper, root-forming leaves,
772.
— roots from leaf-cuttings, L
— homologies of reproductive organs, 717. — storing of pollen on style, iL 359.
— mechanical action of roots, 265.
Piperacete, cause of white spots on leaves, L
Phyteuma orbiculare, autogamy,
362.
— number and grouping in Genera Plaut285.
bud-galls of Cecidomyia phyteumatis,
— collective fruits
436.
arum of B. and H.,
iL 544.
604.
— pollen and water, 106.
Piper Betle, collective fruit, iL 437.
Phyteuma spicatum, autogamy, iL 362.
— pollen-sac arrangement, iL 89.
Pisonia and galls of Pemphigus cornicuhirius,
Phytolaca decandra, seed and embryo,
— saprophytic, in meadows, t 112.
iL 535.
422.
ii.

i.

i.

ii.

ii.

i.

ii.

ii.

ii.

air,

ii.

ii.

ii,

71.

ii.

ii.

ii.

ii.

i.

88.

ii.

ii.

i.

in,

ii.

ii.

ii.

ii.

— sub-phylla,

Phytophthora omnivora, on seedlings,

iL 719.

Phanerogamic

ovaries,

Phytoptus and fasciations in Ash, iL
— and formation of double flowers,

Phaseolus, leaf movements, i. 339.
Phaseolus vulgaris, nutation, L 683.
Philadelphus, separation-layer, i. 361.
Phillyrea, pollination, iL 138.
Philodendron, leaves cover air-roots,

142,

Phlomis, bairiness, i. 317.
Phlox, honey protection, iL

241.

ii.

111.

Phoenix dactylifera, absorbent end of cotyledon,

i.

600.

germination,

i.

607.

mechanical tissue arrangement, i. 729.
vitality of spermatoplasm, iL %.
Phosphorescence and light of Fungi, L 503,
of sea, caused by Dinoflagellata, ii. 625.
Phosphoric acid, ferment action, i. 465.
Pbosphonis, in ash of plants, i. 66.
~ necessary for nitrogen compounds, L 67.
Phragmites communis, ash constituents, i.

^

68.

mechanical tissue arrangement,
spreading of, ii, 798.
"Phr>-gana", of Theophrastus,
shrubs,

i.

i.e.

i.

731.

semi-

444.

Phrjgian form, produced by animals, i. 445.
Phycocyanin, pigment of Cyanopbyces, iL
621.

Phycoerythrin, L 460.

— fiuoreacence, 379, 390,
— function, 390.
iL 668.

204.

Phygelius capensis, flower,

ii.

and autogamy,

18L

ii.

Phyllobium dimorphum,

life-history,

Pbylloclades, in Chenopodiacese,

— leaf-branches, 333.
— of Colletia, Ac, L 334.
i.

Phyllmle, nature of,
of Acacia, i. 637.

i.

335.

ii.

fi.

749.

638.

ii.

ii.

202.

Pimpinella saxifraga, periodically pendulous
umbels, i. 530.
Pine. See Pinus.
Pine-apple. See Ananassa saliva.
Pine-cone, phyllotaxis, L 402.
Pioguicula, autogamy, ii. 356.
capturing apparatus, i. 137.
habitat, L 140.

—

—
— nectary, 178.
— number of species, &c., L 140.

adaptation to change of habitat, L 76.
Piston-apparatus, pollen distribution, ii. 260.
Pisum, fruit protection, ii. 446.
keel movements and pollen brush, ii. 252.
Pitcher of Frullania, iL 698.
Pitcher-plants, digestion of prey, i. 124.
Pitchers, i. 127.
alluring, Ä:c., contrivances, i. 134.
Pistia,

—
Pitfalls, advantage
158.
— structure, &c., in Genlisea,
of,

— various shapes,

i.

i.

i.

—

— and resistance to cold, 489.
— and Witches' Broom, 527.
-~ branch, section,
22.
— cone protection, iL 442.
— egg-cella, 419.
— green cotyledons, L 622.
— moncecious, 297.
— mutilation by niminnnts. 515.
— mycorhiza Fungus, 678.
— ovuliferous and bract scales, 440.
— protection of ovules, 72.
— specific value of leaf anatomy, 565.
— stomata on leaves, 280.
— Bubdiviftion, 725.
ii.

ii.

ii.

ii.

i.

Pinus Cembra,
age,

i.

iL 727.

722.

cold resistance, L 543.

ii.

537.

and

tracheae,

L

276.

cells,

alisorption

85.

i.

community,
Plan of whorled phyllotaxis, L 397.
Plains, type of

iL 888, 892.

Plane-tree. See Platanns.
Plant, adaptation, i. 567,

— biennial,

L 658.

functions of roots,
roots, L 760.

— cycle

Pingnicula alpiuu, leaf section, L 137.
Piuguicula vulgaris, capsule iu dry and wet
weather, ii. 448.
stamen, L 91.
Pink. See Dianthui.
Pinus, ii. 721.

124.

130.

Pits, bordered, of trachcides

ii.

ii,

iL

Pisteic, characteristics, iL 745.

structm-e of, L 45.
Pitted vessel, i. 469.
Placenta of ovary, L G44; iL 81.
Plagiotheciura nekeroideum,

scent,

870-

527.

Pimpernel. See Anagallis.
Pimpinella magna, anthocyanin, L 522,

ii.

Pbyllanthus, pbyllocladous plant«, L 334.
Phyllanthua cyclanthera, anthers, ii. 90.
Phyllanthus speciosus, L 335.

ii.

and Witches' Broom,

Pilostyles Haussknechtii, mycelium-like tissue in host, L 200.
PUularia, leaves and sporocarps, ii. 711.

ii.

384.

138.

Pistacia Lentiscus

Pith-galls, appearance,

ii.

Phygelius, protogj'nous, iL 311.

—

—

i.

ii.

661.

687.

Pilea microphylla, ejection of pollen, ii. 137.
PUeus, of Agarics, ii. 491, 689.
of Hymcuomycetes, ii. 688.
Pilobolus cristalliuus, dispersal of spores, ii.
825.
i.

fruit,

Pistacia, pollination,

—
ii.

ii.

Pbycopbaein, pigment of PbEeophycco;,

flowers

506.

ii.

i.

i.

Phycomycetes, characters,

— from bacterial activity, L
— of plants, 460.

Pilostyles, distribution,

— protection of pollen from wet,

379.

i,

Pisonia aculeata, sticky

459.

i.

366.

ii.

Pigments, fluorescing,

Pilacraceaj, distinctive features,

Philosophia Botanica, of Linnaeus, definition
of varieties, ii, 514.

Phleum. pollination,

ii,

—

;

i.

549.

Pit'meut, chlorophyll-protecting, L 392.
of Floridew, L 388.
225.

i.

Philodeudron bipinnatifidum stem, ii. 745.
Philodendron imbe, L 365 iL 744.
Philodendron Lindenii, root-hairs, i. 224.
Philodendron pertusum, L 365; iL 744.
aerial roots,

ii,

G70.

77.

ii.

of development

i.

751.

and climatology, L

564.

— division of labour, 367.
— fanciful comparisons of Natu re -philosophers,
— monoecious, iL 298.
— spines and prickles, 433.
— typical, Goethe's, 12.
i.

12.

i.

i.

i.

Plantaginacero, iL 771.
Plantago, pollination, iL 135.
protection of pollen, ii. 123.
seed-cement, L 615.

—
—

Plantago cretica, dispersal, iL 849.
Plantago major und animals, i. 432.
Plantago media, &c., leaves and rain conduction,

spikes

i.

95.

and

radiation,

\.

530.

Plantago recurvaia, spikes and nocturnal
radiation,

i.

530.

Plantain. See JXiw« imradlsiaca.
Plant-body, nature of, i. 590.
simplest form, i. 591.

Plant communities,
type»

of, iL 887.

IL 885.

INDEX.
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Plants, myrmecophiloua,

Plant-formations, ii. 896.
Plant gro^Tth and crystal growth, i. 568.
Plant-lice, parthenogenesis, ii. 464.
plant-members, fundamental forms, ii. 591.
Plant-migrations, nature of, ii. 904, 908.
Plants, absori>tion of organic matter, i. 99.
adaptation to climatic conditions, i. 284.
to illumination, i. 384.
to life in rapidly-flowing water, ii. 502.
to life in very dry climate, i. 317.
advantages of alpine habit, ii. 510.
Alpine, absorptive cells, i. 90.

i.

i.

to,

ii.

22.

i.

ii.

i.

ii.

ii.

ii.

hairiness,

ii.

— succulent,
i.

737.

56.

pollen and pollination, ii. 105.
spiny leaves, i. 438.
Arctic, with evergreen rolled leaves,

318.

i.

extrusion of water by leaves,

i.

ii.

—
— in rushing water,
i.

318.

— summer sleep, 356.
— swimming, 669.
— symbiosis with ants, 233, 243,
— synthetic activity, 378.
— thawing of, 542.
— tuberous, and cold, 551.
i.

i.

318.

—
— umbelliferous, water receptacles, 156.
— unicellular, absorption of food, 269.
466.
transportation of materials,
— utilitarianism, 421.
— utilitarian view of.
— "viviparous", 445.
— wax on upper leaf-surf aces, 292.
— weapons
432.
— weaving, armature, 676.
— winter resting, 562.
— with cladodes, 333, 335.
— with evergreen rolled leaves, conditions of
305.
— with explosive flowers, 268.
— with roUed leaves, at Cape, localization of,
i.

i.

classification,

155.

i.

i.

i.

119.

i.

spinous structures in pitfalls, i. 124.
with adhesive apparatus, i. 153.
classes, orders, and genera of, i, 6.
classification, Linuean system, ii. 86.

1.

i.

ii.

—
—
— classified from habitat,
— climbing, relative distribution, 671.
— composed of cell aggregates, division of
269.
labour
— considered from point of view of description and classification,
— defenceless, protected by others, 451.
— distribution and heat. 527.
306.
wide distribution
303.
— division of labour, 567.
— with sticky foliage, 236.
— effect of covering with earth, 507.
— with two-coloured leaves, habitats
293.
— entomophilous, 129.
— woody, time of appearance in dry regions,
— evolution, and classification, 607.
—
318.
612.
agents in preservation,
527.
Plant- species, isolated colonies,
— freezing L 539.
— glabrous in the North of Europe become Plant succession and substratum, 498.
— world and history,
318.
hairy in the South,
— grouping according to substratum, 496. Plasmodia, behaviour towards light, 32.
— food-absorption, 113,
— heterophyllous, 668.
619.
Plasm odiophora Brassica,
— heteroatyled, 302.
i.

i.

of.

55.

i.

i.

i.

i.

i.

in,

i.

life.

i.

i.

ii.

3.

i.

i.

i.

of,

i.

i.

ii.

ii.

of,

ii.

i.

ii.

fossil,

i.

ii.

i.

of,

ii.

its

i.

ii.

3.

i.

ii.

i.

i.

ii.

ii.

— influence

of

stomata,

i.

habitat on

protection

293.

of mutilation,

ii.

of

galls on Brassica oleracea, ii. 522.
Plasmopora viticola. See Peronospora

— land, absorption of carbonic acid, 368. Plastic materials, solid, conduction and transformation,
481.
— lithophytic. See lAtkophytes.
storing
479.
— luminous, 502.
withdrawal from leaves in autumn,
— main divisions, 617.
— maintenance of free passage for water
488.
Platanus. age,
720.
290.
vapour in,
— pollen storing and dispersion, 146.
— mechanical changes effected by, 265.
— metamorphosis of, compared to that of — pollination, 133.
— protection of pollen, 117.
insects,
— multicellular, transportation of materials. Platanus orientalis, dimensions, L 722.
i.

i.

of.

i.

i.

i.

ii.

i.

i.

ii.

i.

ii.

i.

i.

466.

ii.

12.

Plate, nuclear,

i.

581.

and

cell-wall,

i.

568.

771.

ii.

— autogamy in.
— dichogamy

ii.

in,

384.

ii.

312.

Polemonium, nectary,

ii.

175.

Pollarding, object of, ii. 37.
Pollen, abortive, ii. 403.

— amount in anemophilous plants, 151.
— and guidance to honey, 248.
— behaviour in cleistngamous flowers, 392.
— collection by insects, 133.
— contrivances for removal from anther,
ii.

ii.

ii.

ii.

ii.

359.

— deposition, 277, 280.
— dispersal, 103.
— explosive ejection, 137.
— expulsion in certain Papilionace», 260.
— foreign, possible influence in variation,
593.
— insect food, 167.
— mixing on stigmas, 403.
— morphological value, 85.
— poverty in honey-bearing flowers, Ü. 169.
— prepotency of, 406.
— protection from rain and dew. iL 107.
— protection from wet, 109, 121.
— retention after deposition, 282.
— storage
94. 146, 147.
— times of discharge, 142.
— transference in Asclepiadaceae, iL 257.
243, 247.
to insects,
— transport, by egg-laying insects, 157.
ii.

ii.

ii.

ii.

ii.

ii.

ii.

ii.

ii.

ii.

ii.

of,

ii.

ii.

ii.

ii.

viti-

cola.

515.

79.

i.

421.

distribution and habitats, 1. 654.
two main subdivisions, i. 592.

i.

— burning, 553.
— carnivorous in minor degree,

60.

547.

Polemoniacese,

i.

i.

ii.

Polar nuclei, and endosperm formation, iL

i.

i.

arrangement of leaves for rain, i. 94.
distribution and habitats, i. 654.
time of appearance in dry regions,

127.

ii.

Poison, of stinging hairs, i. 441.
Poisons, protective, i. 431.
Polar expeditions, temperature observations,
Polarization,

i.

328.

524.

ii.

protection of pollen,

ii.

i.

of,

Pod, nature of, ii. 432.
Podophyllum, anthocyanin, i. 484.
Podophyllum peltatum. emergence of leaf
from soil, i. 639.
Podospb^ra. development of embryo,
Podeste mace», ii. 757.
adaptation to environment, i. 424.

i.

various

Pocket-i)lum8, cause

271.

fewness of stomata, i. 280,
heat resistance, i. 554.
majority have thick cuticle, i. 309.
not eaten by animals, i. 432.
time of appearance in dry regions,

424.

309.

—
304.
— as agents in accumulation of
261.
mineral substances,
— both anemo- and entomophilous,
— bulbous, and cold, 551.

ii.

i.

after generation, i. 268.
of forms in steppes, Mediterranean
district, and at Cape, with regard to

623.

i.

ii.

ii.

ii.

— aquatic, characteristic of tissues,

ii.

ii.

i.

ii.

ii.

ii.

i.

ii.

i.

ii.

i.

i.

ii.

origin of flower-stalk,

ii.

i.

i.

i.

i.

i.

i.

75.

i.

i.

number and

ii.

i.

ii.

of,

i.

1.

ii.

i.

ii.

of.

of,

ii.

i.

304.

i.

— amphibious, characteristics, 501.
transitional nature
~ anatomy Nehemiah Grew's,
— and animals as a symbiotic community,
254.
— and animals, difference between, 504.
620.
no boundary-line, 54;
— and humble-bees as marauders, 239.
— and injurious quantities of minerals,
498.
— and selective food-absorption, 497.
— anemophilous, 129.
— annual, and lack of moisture, 500.

nourishment

ii.

i.

i.

generally evergreen,

devoid of cuticle,

ii.

i.

523.

i.

ii.

ii.

ii.

flowering and flowerless shoots, i. 652.
protection of stomata by hairs, i. 292.
with rolled leaves, reason for being

-no scale-leaves,

475.

ii.

ii.

3.

i.

—
—

i.

Platycerium alcicome,

233.

of,

i.

—

dwarf habit,

ii.

— Natural History by Theophrastus, 300
epiphytic,
705.
476.
sterile and fertile fronds,
B.c.,
— of Arctic regions, not hairy, explanation, Plectocomia elongata, inflorescence, 745.
633.
Pleodorina,
structiure,
316.
— of steppes and prairies, vamish-like Pleurocarpous Moss. 702.
636.
Pleurococcaceic, description,
covering,
313.
-— symbiosis with animal and v^etable or— on bark, nutrition of, 106.
637.
— parasitic, no root^^ap, 761
ganisms,
636.
Pleurococcus vulgaris, structure, &c.,
seedlings of,
173.
— perennial, functions of roots, 781.
PUny, Uistoria naturalis,
— plant-forms known
600.
— phyllogeny, views concerning, iL 607.
622.
— poisonous, and odour, 431.
Plöner See, biological station,
— preservation in snow and ice, 262.
Plum. See Pruniw communis.
— protection against animals, 430.
770.
Plumbaginaceae,
870Plumbago capenais, sticky fruit,
from freezing, 546.
— resistance to cold, 489.
236.
Plumbago europsea, flower,
— resting condition, 512.
260,
Plusia chrysitis, victim of Araujia,
— selection of food-salts, 69.
260.
Plusia precationis, victim of Araujia,
— silica-loving, 74.
818.
Poa, bulbils,
— pollination, 142.
— sleep of, 534.
— spinose, 435.
Poa alpina, plant with bulbils, ü. 445.
— stinging, and grazing animals, 442.
Poa annua, anthocyanin in glumes, 522.
— submerged, 668.
512.
habit and elevation,
746.
absence of hairs,
502.
Poa laxa, vertical range,
— succession and crowding-out of generation Pocket-galls, structure, 531.

direction of, ii. 136.
PoUen-cell, division of contents in Conifer«,
ii.

420.

effect of wetting,

flowers,

ii.

differences

Pollen-cells,
ii.

106.

in

heterostyled

405.

Pollen-grain, functional adaptations, ii. 103.
germination in Gymnosperms, ii. 420.
germination on foreign pistil, ii. 414.

=microspore,
Pollen-grains,

ii.

ii.

478.

98, 99.

dimensions, ii. 97.
formation, ii. 96.

INDEX.
Pollen-grains of Abietine»},
oil OD, Ü. 101.
sculpturing, ii. 100.
specific differences,

Polytrichum, mechanism for water-absorp-

721.

il.

tion,

490.

ii.

tans. iL 669.

commune,

Polytrichum

and withdrawal,

sections,

leaf,

i.

— Marsh.
— nectary,

sporogonium, &c., iL 15.

413.

course, ii. 408.
in Rock-rose,

development

of.

Pondwecds.

ii.

Poutederia crassipes,

floats,

638, 669.

i.

Poplar, Buitaliility as host for Mistletoe,

i.

209.

Poppy, in Egj-ptian tombs, i. 580.
motamorphoses of the leaves, i. 11.
Populus. dis-iie mi nation, i. 614.

—
—

numerous

hybrids,

ii.

pollination, iL 133.

L238.
Populus alba, age,

pistillate

ii.

within, or in association with, i. 256.
Populus pyramidalis, venation, L 631.
Populus tremula and nut-galls of Saperda

populuea,

iL 543.

463.

26.

ii.

elastic petioles,

i.

334.

348.

PolygonatumTerticiUatum.mechanical tissue
arrangement, i. 730.
Polygonum amphibium, leaf-rosette, L 412.
protection of stomata from moisture, i.

— sorts of,

ii.

517.
327.

Polygonum bulbiferum, bulbils, ii. 454.
Polygonum CodtoItuIus, twining, L 682. 685.
Polygonum Sieboldi, Beed-disi)ersal, ii. 853.
Polygonum virginicum. seed-dispersal, ii. 841.
Polygoniun viviparum, dispersal of bulbils,

normal and sucker

heterostyly

leaves,

ii.

of flowers

515.

423.
two kinds of leaves, L 238.
variety in asexual shoots, ii. 471.
Porlieria hygrometrica. leaf movements,

scent,

ii.

Polypbagus Euglen^,
life-history,

i.

i.

170;

169:
ii.

PolypodiacesB, description,

— sporangium,

ii.

668.

ii.

— dehiscence of pollen-sacs,
— envelope of Orchid aerial

ii.

tion in

soil,

U.

i.

587.

Portulaca, pollen-grains,

Polypodium vulgare, epiphytic,
hymenium, iL 688.

iL 705.

Polyporese,

— bypba» of, 165.
Polypoms, destructive nature, iL 688.
— fofisU remains, iL 614.

212.

ii.

cause of mouldering in wood, L 263.
Polysiphonia, luminosity, i. 388.

ii.

85.

green flower,

to

environment,

Primula
105.

ii.

ii.

veris.

See P.

ii.

770.

in,

ii.

officinalis.

— autogamy
341.
— heterostyly in, 302.
— hybrids among, 585.
— pollen and probosce.s of insects,
— protection of pollen, 118.
— rolling of leaf, L 348.
— variety of venation, 635.

fluitans. habit

Ii.

248.

ii.

311.

and

habitat,

ii.

i.

See Li'jitstrum vulgare.
Proboscea of insects and pollen, ii. 248.
Procumbent stem, characteri sties, i. 661.
Projection of seeds, range of, ii. 839.
Prolepsis, doctrine of. i. 8.
in formation of " Rose Willows", ii. 546.
in Witches' Broom, ii. 527.
Promycelium, of Hemibasidii, iL 675.
Pronuba yuccasella, pollination of Yuoca, iL
Privet.

i.

388.

Potamogeton heterophyllus,

tie, heterophyl-

668.

lucens.

amount

of lime forma-

tion, experimental determination, L 261.
Potamogeton natans, position of stomata on

leaves,

405.

ii.

502.

length,

i.

ii.

404.

ii.

pollination, iL 148.

— — protogynous,

ii.

sinensis, absorption of ammoni<i, L

Primulaceaj.

crispus, ii. 739.
hibernating shoots. L 551. 552.

i.

280.

Potassium, in ash of plants, L 66.
salts of, accumulation through plants,

—

261.

Potato, sprouting,
starch, L 459.

—

86.

65.

i.

Potamogeton

678.

404.
236.

ii.

hybridization,

ii.

702.

i.

i.

ii.

703.

ii.
ii.

iL 517.

Primula longiflora, autogamy, ii. 396, 397.
Primula minima, autogamy, ii. 396.
Primula officinalis, heterostyly and differ-

Primula

738.

424.

— dichogamy, 135.
— pollen dispersion,
— pollination, 133.

lous,

517.

Primula hirsuta. prey capturing, i. 155.
Primula japonica, antholysis, ü. 79.

738.

ii.

ii.

Potamogeton, adaptation

Potamogeton

— folding of leaf, 346.
— green absorptive cell»,

ii.

ii.

ences io pollen-grains, section,

Potamogeton

167.

Polytrichum, apophysis,

and

Posidouia, pollen and pollination, ii. 104.
Posoqueria fragrans, flower and visitors,

iL 688.

Poljrporus igniarius, iL 688.
Polypoms [«rennis, ii. 685.
PoljTKjrua sulfureua, behaviour of mycelium,

Polystigma rubmm. host, &c.,
Pjlytrichaceaj, epiphragm. ii.

hybridization,
sticky fohage,

556.

ii.

Ü. 391.

i.

Polytwrus annosus, ii. 688.
Polypoms fomentaritw, PI. XIV.

iL 316.

Primula farinosa, effect of mutilation,
wax on leaves, i. 291,
Primula glutinosa, autogamy, ii. 396.

98.

ii.

ic, opening

grandiflora,

ii.

— teeth of peristome, iL 703.

effect of mutilation,

92.

roots, exfolia-

223.

i.

Porphyra, habit,

— habit and pollination,

PolyiKKlium glaucophyllum, wax on fronds.
L292.
Polypodium serpens, sporogenous frond, ii.

312.

and hybridization,

200.

integrifolia), iL 525.

225.

705.

567.

ii.

Primula denticulata, protection of pollen
from wet, ii. 111.
Primula elatior and hybridization, iL 404.

Fotamogetaces, embryos,

706.

ii.

i.

671.
ii.

hybrid,

Porogamic fertilization, ii. 412.
Porous cells, of Leucobryum, Sphagnum
and Lselia gracilis, L 219.

748.

604.

ii.

ii.

and

Primula Cashmiriana, protection of poUen
from wet, ii. 111.
Primula Clusiana and Uromyces PrimuUe

closing,

ii.

25.

ii.

Portulaca oleracea, weather and autogamy,

641.

ii.

i.

286.

— hcterostyly, iL 302.
— hybrids, 585.
— in cultivation, 575.
— pull of roots, L 767.

autogamy. iL 396. 397.
dichogamous blossoming,

Portulaca

Polypetalse, floral characteristic,

See Opuntm.

Primula Auricula and P. Camiolica. colour

428.

— propagation of hybrids,

Ü. 454, 819.

ice-melting, i. 500.
rolling of leaf, L 348.

433.

i.

439.

i.

Primeval forest, Ceylon, IL 741.
Himalayas, ii. 743.
Primordial utricle, meaning of term.
Primula, flowers after pollination, iL

339.

— of Bentbam and Hooker,

polygamous flower-

absorption -cups in surface view
and section, i. 233.
linear arrangement oE offshoots, ii. 795.
seed,

294.

Bistorta. effect of mutilation,

181.

Potboide«. climbing habit, ii. 745.
Pothos. vegetative propagation, ii. SOO.
Pottia intermedia, protonema, ii. "99.
Prangos. seed protection, ii. 450.
Pressure and turgidity, i. 5U.

leaf,

i.

ii.

ii.

development of adventitious root-buds,

ii.

Polyhedra, of Hydrodictyon.

coiioi-iilniont.

Prickly Pear.

Populus nigra, adventitious buds, i. 766.
plants and animals which live upon,

ii.

ii.

174.

Prickles, protective,

flowersandTaphrinaaurea,

524.

ii.

Polygalacese, cleistogamy in, ii. 393.
staminal filament, ii. 88.
Polygonaceje, phyllocladous species,

L

354.

ii.

ii.

hairs,

dimensions, i. 722.
mycelial mantle of roots. L 250.

285.

ii.

Polyembryony, in Angiosperms,
Polygala amara, stamen, ii. 87.

722.

i.

deciduous protective woolly

ii.

geitonogamy,

Comarum palustre.

See
ii.

ii.

409.

106.

76.

roteutilla nitida, procumbent, i, 662.
Potentilla repens, autogamy, ii. 381.
Potentilla n-ptans, runner, i. 664.
Püterium, pollen discharge, ii. 145.
protogj'nuus. ii. 313.

583.

ii.

ii.

Potontilla atrosanguinea, autogamy, iL 381.
Potentilla cinerea, hairs, i. 322.
PotcntillaOIusiana, procumbent, L 662.
Potentilla micrantha, flower, ii. 174.

nectary

—

1*29.

i.

435.

— porogamic fertilization, 413.
—
— protection of pollen, 119.
Poterium polygamum,
— water-absorption, direct from atmosphere,
beads, iL 294.

411.

—
— agents in,
— and fertilization, interval between,
— and insects, iL 95.
— and withering of corolla, iL 286.
— by kangaroos, 230.
— conditions of successful, iL 405.
— of Vallisneria, 132.
— relation to fertilization, 401.
PoUinia. nature of,
97.
— of Epipactis latifolia, iL 255.
— of Epipogiura aphyllum, 226.
— of Phalsenopsis Schilleriana, 227.
—
— rolling of leaf,

ii.

See Potamo'jfton.

ii.

ii.

nuclei and fertilization, ii. 416.
Pollination, adaptation to, i. 740 et seq.
after results, ii. 285.
ii.

Poniaccft). persistent receptacle,

810.

Potontilla, hybrids, inexhaustible, iL 585.

— receptacles and carpels,

346.

iL 253.

PoUen-motber-cells, ii. 96.
PoUen-8ac=niicrosponingiura, ii. 478.
PoUen^sacs, dehiscence, ii. 91.
Pollen tetrads and sticky stigmas, ii. 283.
Pollen transference, exploslvo apparatus, ii.
266. 267.
percwssiTe apparatus, ii. 261.
sprinkling apparatus, ii. 271. 273, 275.
PolU-n-tube, attraction by sugar-solutions, ii.

i.

"Potato-rain", cause of, i. 651.
rtui)ersiitiou concerning, ii.

814.

ii.

Tiscin, iL 101.

Potato-disease, duo to Phytophthora infes-

218.

i.

— phyllotaxis, 408.
— spore-dispersal,
i.

Pollen- ma.'^ses, concealment

Polygonum

969

{.

494. 562.

i.

—
—

157. 245.
Propagation,

artiflcfal,

— by brood-bodies and
ively,

ii.

70.

from

roots,

il.

27.

fertilization respect-

970

INDEX.

Propagation by leaf-cuttings,

Protoplasm, specific constitution,

iL 41.

— by offshoots, 790.
— kinds of,
Protandrous dichogamy,
309.
— flower, 307.
— plants and hybridization, 317.
Proteace^, and animals,
432.
— Australian, summer sleep, 326.
— foUicle. ii.430.
— polIen-graii)3, 99,
— position of kaf-blades in many,
— storage of pollen, 94.
— sweeping hairs, 615.
Proteale3,
751.
— description, 750.

ii.

i.

ii.

i.

and

ii.

i.

i.

466.

i.

335.

Protoplasts, amceboid, i. 31.
chlorophyll corpuscles in,

ii.

—
30.
— ciliated, general behaviour, 30.
— green, behaviour towards light, 30.
— mode of
27.
— mutual and external relations, 47.
— power of renovation, 45.
— problem of mutual intelligence between,
49.
— sorts of, 28.
Prunella, distribution of sexes,
298.
— honey protection, 241.
— hybrids, 585.
i.

ii.

life,

Protea meUifera, Australia, protection of
stomata from moisture, i. 296.
cnticular ramparts, i, 310.
stomata, surface view and section,

297.
Protection, from loss of heat, i. 528.
of bulbs, i. 624.
of chlorophyll, i. 391.
of cotyledons in germination, i. 613.
of embryo, ii. 442, 601.
of flowers, by sticky glands, ii. 236.
by tufts of hair, ii. 240.
of honey, by intra-floral hairs, ii, 239.
various contrivances, ii. 233.
various devices, ii. 241.
of leaves, against mechanical injury,

i.

i.

ii.

Pruning, object of, ii. 37.
Prunus, host of Polystigma rubrum, ii. 678.
Prunus armeniaca, section, i. 22.
Prunus avium, dates of flowering, i. 519.
drupe,

i,

423.

ii.

Prunus cerasiis, cotyledons, i. 608.
Prunus communis, nectary, ii. 174.
Prunus insititia, &c., galls of Exoascus Pruni,

ii.

Prussic acid,

ii.

ii.

13.

spines,

i.

450.

loss of heat, i. 529.
of developing leaves, i. 348.

sidered,

i.

ii.

ü

Prothallus, Fern, habit of, i. 88.
Protococcoidese, as Lichen-algse,
description, ii. 628 et seq.

fruit,
ii.

—

ii.

mode

ii,

873.

706.
ii,

704.

704.

of fertilization

unknown,
621.

parthenogenesis,

gracile,

ii.

464.

Pucciuia graminis,
Ufe-history,

692.

Protococcus atlanticus, reddening of sea,

efliect

on Wheat

crops,

ii.

ii.

389.

See Lycoperdon.
Pulmonaria, autogamy, ii. 396.

630.

— and Myxoraycetes, 619,
Protogynous dichogamy,
309.
— flower, 307.
— plants and hybridization, 316.
ii.

ii.

ii.

ii.

674.

— of Schistostega, PI.
luminosity,

i.

ii.

701, 799.

— heterostyly, 302.
— protection of pollen, ii 118.
— venation, i 630.

and surroundings, ii. 194.
Pulmonaria officinalis, winter
i.

507.

juice of

272.

ii.

i.

i.

i.

ii,

i.

i,

i.

stitution,

i.

73.

about

215,

ii 670.

Quamoclit coccinea, cotyledons, i 621.
Quartz attacked by Lichens, i 257.
difficult to decompose, i 83, 266,
Quassia amara. flowering branch, ii, 778.
Queen of the Night. See Ceretis nycticalus.
Quercus, i. 716 ii 760.
and bud-galls of Andricus inflator, ii. 543.
of Aphilothrix gemmse, ii. 541.

—

:

—

ii.

537,

ated during,

i.

263.

541.

of Cynips Hartigii, ii. 541.
of Cynips lucida, ii. 541.
of Cynips polycera, ii. 541.

of Dryoterus terminalis, ii. 543,
of Neuroterus fumipeonis, ii 537.

numismatus,

ii.

537.

— and grazing animals, i 445,
— and Peziza jemginosa, 682.
— and solid gall of Cynips KoUari, 541.
— bark, i 720,
— cotyledons, i 608; ii 421.
— curvature of branches, 416.
— defoUation slow, i 361.
— fertilization porogamic, 413.
— fossii i 636.
— from chalk, 613,
— galls on roots, ii 541.
— germination, 609.
— mechanical tissue arrangement, i 729.
— monoecious, ii 297.
— numerous hybrids, ii 583.
— nut-gall of Cynips calicis, ii 543.
— phyllotaxis, 399.
— pollen-grains, ü. 99, 102.
— pollination, ii 133, 135,
— protogjmous. ii 313.
— scale-leaves of first bud, i 624.
— stomata, 280.
— tannin of wood and nutrition of Mildew,
i 166.
— variety in foliage, 471.
— vernation, i 350.
i.

ii.

i.

i.

i,

ii.

protection, i

550.

— fermented

i.

origin,

Pythium. germination, ii, 669,
Pythium de Baryanum, on seedlings,

ii.

Agave Americana, i

—
Pulsatilla, hybrids, ii 584.
536.
l*ulsatilla patens, protogyny and hybridiza— essential part of
26,
tion,
316.
— formative activity, 572,
PulsatUla pratensis, colour of sepals, ii 183.
— importance in assimilation, 456,
Pulsatilla vemaUs, distribution of sexes, ii
— in cell-wall, 581.
298.
— inclosed in cells, 25.
— nectaries, 179.
— motion within cell-cavities, 32.
Pulvinus, of leaf, function, i 532.
— movements and chlorophyll-granules, ii Purification, due to Bacteria, i 264,
382.
Purple Loosestrife. See Lythrnm Salicana.
— rate of current, 34.
Putrefaction, and Moulds, i 507.
— resLating capacity, 553.
— by Bacteria, ii 623.
— selective absorption due to specific con- — nature and causes of, substances genercell,

74.

ii.

Pulmonaria hybrida, characteristic hairs, ii,
561
Pulmonaria Lithospermum. flower colour

Pulque,

I.

385.

Protoplasm, and freezing to death, i. 552.
continuity, and transmission of stimuli,

458.

of Spathegaster baccarum, ii 526.

ii.

Protozoa afford examples of simplest type

ii.

of Neuroterus

686.

P*uff-balls.
i.

520,

salicifoUa, erroneous assertions

of Aphilothrix Sieboldi,
i,

687.
ii.

ii.

—

853.

413.

Pterogouium
716.
472.

ii.

it.

gall,

Q.

296.

Pterocarya,
ii.

— of Lycopodium annotinum,
— young, arising from spore,

ii.

ii 571.

Gymnosporangium

ii 713.

Ptarmigans, in Alps. i. 489.
Ptelea trifoliata, flowers, sexual conditions,

Pterocarya Caucasica, cotyledons,

ii.

200.

185.

Pteridophyta compared to Bryophyta.

712.

ii.

aucuparia, and Gjminosporangium
juniperinum, ii, 686,
Pyrus communis, dates of flowering, i 519,
grafting on Cratiegus Oij-acantha. ic,

Pyrus

ovary, sections,

— general description,

710.

239.

i.

768.

host of Mistletoe, i 205.

PterideEB, tribe of Polypodiaceje,

ii.

Protonema, of Moss,

—
— scent,

Pyrus

seed-dispersal,

i.

ii.

Pyrus. carpels, ii 76.
hybridization in, ii. 570.

Psilotaceae. description, ii 715,

ii.

Proteid-granules. in endosperm, ii. 421.
Prothallium, female, of Hydropterides,

33.

ii.

462.

i.

Pteranthus echinatus, hooked

i.

ii.

Pyrus cydooia, mucilaginous seed-coat, L
Pyrus malus, carpels, ii. 76,

Pseudo-hermaphrodite flowers and dichogamy, ii. 312.
Pseudomorphs, Orobanche formerly con-

and

— envelopes of young green leaves, 351.
— Isolation of plants by water, 233.
— poisons of plants, 431.

202.

91.
water-receptacles,

Pyrolacese,

443.

i.

— homosporous,

762.

Protective contrivances, and distribution,

ii.

stamen,

persistent receptacle, ii 435,

433.

430.

i.

ii.

Protomycetes,

383.
scent,

Ü. 524.

Prunus Mahaleb, reserve-buds,
Prunus Padus, ü. 524,
Prunus spinosa, drupe, ii. 428.

ii.

Pyrola imiflora, flower and autogamy, ii

i,

ii.

— of pollen, 117.
— Of pollen from wet, 106, 109.
— of ripening seeds against animals, Ü. 444.
— of seeds against wet, 448.
— of spermatoplasm and ooplasm, 72.
— of sporangia,
— of underground roots from vermin, &c.,

of reproduction,

274.

i.

ii.

ii.

—

ii.

—
—
—

i.

—
—
—
—
—

— of Equisetum,
— of Fern, 472.

i.

i.

ii.

Putrefaction, nature of, 1. 506.
Pycnidia. of Lichens, ii. 693.
of Pyrenomycetes. ii. 678.
Pyrenoid. function, ii 629.
of Chlamydomonas. ii 629.
Pyrenoids, in Spirogyra, ii. 656.
of Hydrodictyoo, ii. 640.
PyrenoUchenca, characters, ii. 694.
Pyrenomycetes, as Lichen-fungi, ii. 693.
distinctive characters, ii. 676.
Pyrola, dehiscence of imllen-sacs, ii. 92,
Pyrola chlorantha, capsules in dry and wet
weather, ii 448.
Pyrola media, autogamy, ii 364.
Pyrola secunda, pollen - sprinkling, ii 273,

—

—

ii.

i.

544.

i.

Protoplast, definition of term, i, 26.
divi.'iion of labour within, i, 466.

ii.

ii.

cold,

Protoplasmic strands, conducting function,

i.

by snow, i. 548.
by spines, &c., i,

487.

i,

ii.

—
428.
— of plants, against animals,

ii.

— structure, 511, 569.
— theorie.'i of origin, 597.
— vehicle for oxygen, 495.
— vitality, 51.

ii.

ii. 6.

i.

i.

i.

ii.

Quercus Austriaca, seedlings,

i,

607.

INDEX.
Quercus Cerrls oud Eriiieum

querciniuii,

ii.

Ranunculus

529.

staminal galls, ü. 540.
Quorcus pedimculatti. age, i. 720.
dimensions, i. 722.
fruiting brauch, ü. 435.

Ranunculus

Ranunculus

Qoercus

722.

dimensions, L
fruiting brauch, ii. 435.
sessiliflora,

bract^scales.

ii.

459.

540.

ii.

Quickset hedge, nature of, i. 673.
Quince. See Pjfrus cydonia.
Quinine, L 462.

ii.

Raceme,

i.

i.

Raphia

737.

Radiation and leaf-movements, L

ii.

Schaden bergiana,

size of flowers,

185.

Rafflesiaceee,

ii.

755.

379.

Reaumuria,

salt

236.

Recapitulation-theory, iL 608.
Receptacle, floral, L 746.

disagreeable odour,

Bize of flowers, &c.,

i.

i.

199.

Ragwort. See Senecio.
Rain, agent in dispersal of offshoots,

— and scDSitive plants, 536.
— carbon dioxide, sulphuric acid,

809.

ii.

i.

monia

in,

i

and am-

— carbonic and nitric acid in,
— dust collector, 80.

i.

370.

i.

Rain-water, contrivances for retention

of,

i.

156.

irrigation of,

i.

97.

various modifications of caidine leaves
for conduction, i. 95.
Ramalina reticulata, Fmticose Lichen, Ü.694.
Ramondia, dehiscence of poUen-sacs, ii. 92.
pollen sprinkling, ii. 274.
Ramondia pyrenaica, stamen, iL 91.

—

Kampion. See Pkyteuma.
Ranales, iL 774.
Rannoculaceic, autogamy in, iL 345, 38L

ii.

105.

— caritellary insect platform,

— storage of pollen,
Ranunculus

ii.

ii.

229.

120.

Rheum,

94.

i.

— and Field-mice, 763,
— anthocyanin, 484.

artificial tree

— geitonogamy, 328.
— scale-leaves and earthing up, 625.
Khinanthacese. geitonogamy,
331.
— hybrids among, iL 585.
— many parasitic, L 176.
— nectaries, 174.
— pollination, 129.
— relationships to Lathrsca, 181.
— uniformity of venation, 635,
Rhinantbus, nectary,
174.
— pollen sprinkling, 272.
— protection of pollen from wet, 110.
— venation, 631,

production, iL

34.

459.
464.

ii.

446.
i.

494.

ii.

Rhipidopteris peltata, Mexico, two kinds of
fronds,
Rhip.'jalis,

ii.

on

12.

trees,

i.

106.

Rhizidiomyces, Ufe-cycle,

ii.

671.

Rhizobium, fixation of free nitrogen, ii.
Rhizobotrya alpina, autogamy, ii, 335.

624.

Rhizocarps, description, iL 709.
Rhizoids, absorption-cells of Mosses, &c., L
86.

— mechanical changes due to, L 265.
— of Grimmia apocarpa, disintegrating
power,

i.

258.

— of Mosses, water absorbents,

i.

219.

—
—
— germination. &c., L 602.
— habiUt. 602.
— no root-cap in marsh- in habiting,
— roots, 756.
i.

i.

485.

i.

164.

i.

Rhizophora conjugata, embr>'Ogeny,

&c., L

602.

flower, fruit, seed

Respiration and germination,

flower,

Rbizoma, application of term, i. 624.
Rhizome, nature of, L 652.
Rhizomes, dimensions of, iL 797.
Rhizomorphs, of Agaricus melteus, iL 689
Rhizophora. columnar root«, i. 759.
compared to viviparous animal, ii. 450.
elevation by roots, i. 771.

31.

Residual substances in autumn leaves,

i.

706.

200, 209.

ii.

i.

ii. 273pollen-sprinkling apparatus, iL 273.
Rhipidopteris, distribution of sporangia,

99.

630.

— and protection of fruits,
ii.

ii.

630.

i.

ii.

230.

612.

iL 94.

acris, protection of pollen,

Wulfenii, venation,

i,

Resilient fruit-stalks and disiK-rsal, ii. 840.
Resin and preservation of fossil plants, U.

leaves, iL 505.

tiuctoria, distribution of sexes,

299.

Rhamnus

Rhinantbus angustifolius,

Reserve-tissue, food-stores, i. 598.
of seeds. L 599 ii. 422.
Reservoirs, water, in leaves, i. 156.

412.

Rhamnus

ii,

:

i.

lUoonculus, aquatic, aerial and submerged
pollen dispension,

deposition,

Reserve materials, L
and enzymes, i.

ii.

ii.

443.

i.

ii.

Reproductive organs, homologies in Phanerogams and Vascular Crj'ptogams, ii. 478,
protection from loss of heat, i. 529,
Reseda, ovary, ii. 73.

ii.

spines,

i.

—
—

distribution,

ii.

in,

389.

Reindeer-moss. See Cladonia rangifcrina.
Rejuvenescence, of plants, L 584.
Renovation without fertilization, ii. 45.
Replum, of sihqua, ii. 432.
Reproduction, kinds of, ii. 6.
of Chara fragil is, ii. 660.
very simple type in Chlamydomonas, ii.

scent,

ii.

— venation, L 633.
— Water, leaf-rosette»,

i.

—

Resedacca:, ovary open, ii. 775.
B>eserve-bud8, characteristics, ii.

ii.

sazatilis, distribution of sexes,

ii.

i.

453.

in,

pumila, lattice-forming stem, L

Rhamnus

ii.

Reeds, contrivances for irrigation,
type of community, ii. 838, 893.

Reseda odorata,

— dichogamy iL 311.
— distribution of sexes. iL 298.
— hybrids among, 5&4.
— movements of stamens, 250.
— pollen-grains, 99.
— protection of pollen, iL 118.
— protogj-ny
310.

ii.

i.

Red-wood. See Sequoia sempervirais.
Reed. See Phragmites communis.
Reed-like Grasses, was on leaves, i. 292.
Reed-mace, See Typka lati/olia.

Rehmannia, pollen

79.

531,

ii.

Red Sea, reddened by Trichodesmium,
Red Sea-weeds. See Florideae.
Red Snow, ii. 627.

203.

ii.

hybrida, behaviour of foliage,

ii.

— hooey secretion, 747.
— in fruit-formation, 435.
— persistent, 434.
ii.

— geographical distribution, mode of growth,

Rhamnus

i.

on leaves and stem, L

Currant. See Ribcs rubrum.
Red-rot, i. 264.

i.

ii.

97.

299.

Red

i.

ii.

678.

ii.

i.

399.

Rhamnus cathartica, distribution of sexes,

Rhamnus

743.

Historia, by Clusius,

i.

— anthocyanin, 433.
— flower-stalk origin, 736.
— nature of scents, iL 199.
— only European representative, L 204,
— parasitic on trunks and branches, 201.
Rafflesi£B,

ii.

745.

ii.

Ü. 601.

i.

428.

ii.

584,

L

BcroU-galls of Trioza Rhaiimi,

Raspberry. See Ruh^is Idceus.
Ravenala, sheltering of pollen, ii. 108.
Ravenala Madagascariensis, ii. 735.
Rays, medullary, L 468.
Rays of spectrum, absorption, transformation,

ii.

574.

climbing habit,

mycelium-like tissue in host, i. 200.
Rafflesia Amoldii, flower, description of, &c.,
L203.
Rafflesia Padma, Java, size and description
of flowers, 1 203.

— hybrids in,
— phyllotaxis.

pollen-grains,

81.

Rarionim Plantarum

—

Rafflesia

ii.

Rbamnus, drupe,

299.

62L

i.

tiedigera, Brazil, size of leaves, L 287.

Raphidophora decursiva,

532.

Radicle, behaviour in Mistletoe, i. 206.
Radiolaria and Chlorella, symbiotic, ii. 637.
Radiolarite, symbiosis with plants, i. 254.
Riidix palaris, i. 760.
Raffia Ruffii, inflorescence, i. 745.
Rafflesia, colour and odour, ii, 197.

L

ii. 279.
Kettenstein, slate mountains and characteristic vegetation, ii, 495.
Revolver-flowered Gentians, ii. 387.
Revolver- flowers, ii. 249.
RhacomitriJB. special absorptive cells of, L

100.

Raphides, L 457.

447.

i.

ii.

sativus, cotyledons,

Raphe, of ovule,

738.

Rachis, application of term,

280.

ii.

218.

178.

nectary concealment, ii. 181.
Ranunciflus hololeucus, heterophyllous, L 668.
Ranunculus Neapolitanus, roots, L 760.
Ranunculus pedatus, PI. VI.

Kaphanus

Respiratory cavity of stoma, L

— heat and germination of seeds, 560.
Retama, explosive flowers,
267.
— protection of stomata from moisture,
298.
— protective coat of wax, L 292.
Retention of deposited pollen,

174.

ii.

nectaries,

of, il 5S1.

— developed into spine,

460.

651.

i.

Raphanus, pollen-grain,
Race", meaning

ii.

293.

flower,

R.
•'

ii.

tubers dispersed by floods, ii. 810.
Ranunculus fluitaus, length, L 3S8.
Ranunculus glacialis, distribution of sexes,

550.

i.

i.

Ficaria, bud-like offshoots,

colour of flowers, ii. 183.
plant and tuber-like offshoots,
tubers,

ii.

i.

i.

roots, L 767.

541.

— — influence of Cynips polycera,
ou

bakli'nsis, distribution of sexes,

Ranunculus

542.

ii.

260.

i.

Ranunculus Baudotii, heterophyllous, i. 668.
Ranunculus bulbosus, downward pull of

Quercus pubescens, and gall of Cynips caputmetlusiD,

i.

heterophyllous, L 668.

atiuatllis,

Ü. 293.

iiifloresceuces and flowere, Ü. 298.
normal and sucker leaves, ii. 615.
numerous galls on, ii. 552.
Quere usi)enduliua,bud-galläofCynii>slucida,

Respiration, chemistry of, L 497.

— heat development, 497.
— in absence of oxygen, 504.
— in dormant organs, 494.
— in Mushrooms, L 498.
— measure of energy, 494.
— motlus operandi, 495.
— of plants, impelling force, L 492.
i.

nectaries, iL 178.
linie-iucrustiog.

——

galls

alpestris, distribution of sexes.

Ü. 293.

and gaU of Cecidomyiacerris.n- 634,533.
and spatigle- galls of Neurotenis, ii. Wl.

ii.

971

and germination, L

603.
stilt-root«, structure,

i.

761.

972

INDEX.

Ehizophora Munt;Ie, branch wiih tlowera

and

fruit,

ii.

451.

Rhizophore, uf äelaginella, ii. 715.
Kbizopburese, polleu -chambers, ii. 90.
Rhizopuda, prey of Utricularia moutana,

i.

123.

Rhizopus nigricans, spores and heat,

554.

i.

Rhizotomoi, ancient tirecian guild of herbalisU,

2.

i.

Rhodiola rosea, diEtributiou of sexes, ii. 299.
Rhoditea eglaoteriai. pea-like gall, ii. 552,
Rbodites Kosfe, and BedegiiarH, ii. 552.
gall on Ruse-leaf, Ü. 533.
Rbodites spinosissima, gall, ii. 552.
Rhododendron, and animals, i. 432.

— pollen tetrads, 97.
— protection of polleu,
— sticky stigmas, 282.
ii.

118.

ii.

Ricin\u communis, seed and embryo, ii. 425.
seod-dispcrsal, ii. 835.
spiral vessels and bundle-sheath, i. 471.
stamen, ii. 87staminate flower, moncecia, ii. 293.
stem, i. 656.
Riella helicopliylla, ii. 611,
Ring, annual, i. 719.

tion,

insects

and

pollen,

protogynous,

ii.

245.

ii.

ii.

spines,

honey protection,

520.

ii.

239.

ii.

influence of gall-mites,
nectaries, ii. 177.

Exobasidium, ii. 520.
hooey protection, ii. 239.
leaf, under side and section, i. 232,
nectaries, ii. 177.
pollen-tetrads with viscinthreads.ii.lOl.

ii.

ii.

311.

391.

Rhododendron Lapponicum, cold

resistance,

ii.

i,

sheltered polleu,

ii.

543.

i.

107.

Rhodopbycea;, ii. 606, 620.
Rhodoracete, ii. 768.
Rhodotypua, reserve-buds,

ii.

33.

Rhopalocnemis phalloides, geugraphical
tribution,

Java,

i.

i.

dis-

193.

191.

hairy flower-stalks,

ii.

117.

i.

341.

488.

Rhynchosia phaseoloides, stems, i. 475, 477.
Ribbon-growths, plant community, ii 888,

pocket-galls on,

ii.

ii.

ii.

ii.

ii.

ii,

ii.

i.

770.

i.

i.

i.

ii.

ii.

ii.

ii.

ii,

i,

Rosa
Rosa

length, i. 86.
of aerial roots of Tree-ferns,

224.

i.

i.

89.

271.

Ricciaceai, description,

ii.

697.

Rice, starch, i. 459.
Richardia, monoecious,

ii.

297.

ii.

ii,

181

627.

ii.

i.

610.

124.

i.

i.

366.

273.

i.

—

i.

88.

i.

i.

Riciuus communis, crystalloids,

i.

i.

457.

distribution of sexes, ii. 300.
pistillate flower, moncecia, ii. 293.

i.

258,

—
— aquatic, structure and function, 763.
— artificial propagation from, 27.
— behaviour in Arctic regions, 774.
— chlorophyll in. 376, 766.
— cUmbing, characteristics, 701.
— deaxl, source of carbonic aud nitric acids,
266.
— forms of, 749 et seq.
ii.

i.

204.
ii.

213.

204.

Rosa BanksiBB, myrmecophilous, ii.
Rosa canina and galls of Rhoditea

233.

Rosse,

ii.

553.

cotyledons,
scent,

ii.

i.

621.

204.

Rosa centifolia, scent, U. 204.
Rosa cinnamomea, scent, ii. 204.
Rosa Gallica, scent, ii. 204.
Rosa pimpiuellifolia, scent, ii. 204.
Rosa rubrifolia, ii. 553.
Rosa Schottiana, receptacle and carpels, ii
Rosa Thea, scent, ii. 204.
ii.

,

74.

779.

— autogamy
390.
— dehiscence of pollen-sacs, 92.
— (^stribution of sexes, 298.
— geitonogamy
325.
— Phrygian, 444.
— protogyny
310.
in,

ii.

ii.

ii.

in,

ii.

i.

i.

in,

ii.

Rose-chafers, sheltering in flowers, ii. 163.
Roseof Jericho. See .^7m«£a(taiAi>i-ocA«;iIica.
Rose-root. See Khodiola i-osea.
Rose-trees, winter treatment, i. 550.

"Rose Willows", nature

of, iL 646.

Roses, breeding of. ii. 555.
double, pollination of, ii. 403.

—
— number, 555.
— transition from stamens to petals,
ii.

694.

Roots, acid juice of, corrosive power,
aerial, of Aroids, i. 366.
of Orchid, i. 221.
adhering to bark, i, 107.
and oxygen, i. 493.
i.

ii.

ii.

roots,

Root-tendrils, natxure,

Ricinus, cotyledons in germination,

— staminal filament,
— Vfuation, 632.

Aroid

limitation of,

Richmond, Virginia, U.S.A., Diatom de-

ii.

i.

272.

Root-shortening, disperses bulbs, ii. 831.
Root-stock. See Rhizome.
Root-stocks, resting of desert perennials,i. 556.
Root-system of Mistletoe, shape, i. 209.

Richardia aethiopica, coloured bract,

— protection of pollen,
— protogynous, 313.
— seed, section, 599.

in

299.

ii.

arvensis, duration of flowering,

Rosacese,

retention of earth particles, i. 87.
thickness of inner coat, i. 88.
Root- pressure, and transpiration, i. 281, 366.
elevation and extrusion of sap through,
i.

alpina, scent,
scent,

Root-absorption, effect of cold ou, i. 356.
Root-buds, i. 766.
Root-cap, absence in certain plants, i. 764.
formation, i. 579.
function and structure, i. 763.
Root-climbers and prostrate stems, i. 708.
Root-cortex, functions, i. 762.
Root-hairs, i. 87.
fuugal byphje as a substitute for, i. 249.

i.

ii.

444.

i.

of,

532,

436.

ii.

i.

force of, experimental determination,

Ribes aureum, scent, ii. 201.
Ribes Grossularia, flower, ii. 236,
Ribes rubrum, flower, ii. 173.

43.

ii.

ii.

762,

893.

Ribbon-like stems of Liaue, i. 475.
Ribes alpinum, distribution of sexes,

fruit,

586.

ii.

ii.

on what development depends,
position and renewal, i. 90,

535.

of,

ii.

279.

— shortening and downward pull,
— sorts
750 et seq.
— supporting, 754.

858,

Rhus semialata, Aphis galls, ii.
Rhus Toxicodendron. PI. V.
Rhus Typhinuui, PI. V. i. 488.

hybrid

ii.

i.

484.

i.

505.

ii.

sylvestris,

ii.

—
—
771.
—
— movements, 772, 776.
— of Ferns, apical-cell, 579.
— origin, 766.
— protection from mice and insect^larv», L

äee Rlieum.

Cotinus, antbocyanin in buds,
distribution of sexes, ii. 297.

235.

and submerged

— and ancient crossing, 555.
— and galls of Rbodites Rosse, 537.
— carjjellary Insect platform, 229.
— double hybrids, 576.
— effect of grafting, 571.
— hips, protection against rodents,
— indumenta of hybrids, 564.
— innumerable hybrids, 585,
— leaf with various galls, 533.
— opening of flower, 211, 212.
— phyllolaxis, 400.
— pollen-grains, 99.
— prickles, 433. 676.
— protection of pollen, 113.
— radical shoots, 27.
— seed dispersal by birds, 444.
— specific scents, 566.
— storage of pollen, 94.
— vernation, 350.
— weaving stem, 672.

i.

Rhododendron Ponticum, and cold,
Rhododendrons, Alpine, PI. X.

posit,

and Lichens,

ii.

584.

ii.

aijrial

palustris, epiphyllous buds,

Rosa, aggregate

40.

ii.

Rolling fruits, ii. 849.
Rout, chief distinctive feature, i. 767,
elevating power, i. 770.
formation due to external stimulus,
hydrotropism, i. 775.

ii.

543.

Rhubarb,

Roripa

325,

i.

and cross -pollinatiou,

589.

Rhus

i.

i.

530.
self-

Rhododendron intermedium, autogamy,

i.

hairs,

Rcemeria violacea, opening and closing, ii. 212.

galls of

weather and

leaves,

and R.

449.

water-storing epidermis, i. 329.
falcata, epiphyllous buds,
flinty armour, i. 323.

ii.

156.

i.

Roripa amphibia,

Rocbea

— stigma,

550.

i.

gree,

Roripa, hybridization,

534.

i.

31.

Roemeria, autogamy,

scroll-gall, Ü. 530.

protandrous,
scroU-gaU, ii.

i.

scopic plants

Rhododendron hirsutum, and snow,
and summer cold, i. 545.

148.

i.

Roridula dentata, carnivorous in minor defoliage,

—

550.

ii.

—

Roridula,

and

Rochelia persica, hooked fruit, ii. 873.
Rock, substitute for tree-trunks, i. 108.
Rocks, decomposition of constituents, i, 83.
smooth steep, habitat for various micro-

549.

Exobasidium,

i.

i.

Roridida muscipida, source of name,
ii.

Rocbea, functions of

101.

ii.

i.

552.

diurnal positions,

reserve-buds,
scent, ii. 200.

Rbododeni-lrun ferrugineuui and R. hirsutuni, hybrid of, ii. 5G4.
doubling of flower through Gall-gnat,
galls of

leaf,

311,

viscio of pollen-grains,

276.

i.

562.

i.

cross-fertiliza-

i.

i.

Rivers, self-purification, i. 265.
Rivina, pollen-grains, ii. 99.
Rivularia, ii. 622.
Robinia Pseudacacia, flowering

301.

1.

ii.

i.

i.

—

ii.

Rhododendron Chamsecistus,

76L

i.

Ringing, effect of, i. 480.
experiment, and ascent of sap,
i.

i.

—
—
form living bridges,
758, 760.
— of Lathraia, 182.
— of Pedicularis, behaviour, 180.
— of Phanerogams, mechanical changes due
265.
to.
— poisonous secretions, 763.
— positive geotropism of, 88.
— primary, origin, 771,
— shape, determining factors, 757.
— stilt-like, of Mangroves, 759.
— strap-shaped, 107.
i.

Ringed bark, i. 720.
Ringud tendrils, i. 694.

"Ripened" wood,

Roots, functions and differentiation,
mechanical force, L 515.
of Ficus, i, 755.

ii.

86.

i. 410.
Ross, Captain John, observes Red-snow in
Arctic America, i. 38.
Rostellum, of Epipogium aphyllum, ii. 226.

Rosettes, of leaves,

— of Orchids,

ii.

253.

Rotang, barbs, i. 677.
climbing habit, i. 362.
mechanical tissue, i. 732.
shoot apices, i. 676Rotangs, in Java, i. 675.

—
—
—

— length,

i.

Rotifer, in

676.

Fmllania pitcher,

ii

698.
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Sagina

Rotifeiw, resistance t^ coUl, i. 542.
s>iiibii.>sis with Liverworts, i. 225.
Rotting, and Fiiiigi, i. 508.
Rousseau, lectures on botany, i. 6.
Royal Fern. See ö^munda rtihilis.
Kubia, stipules, i. 637.

—

Rubiace», ü. 763.
Rubus, indumenta of hybrids, ii.
innumerable hybrids, ü. 585.
— many forms of, ii. 900.

—
— nectary, 174.
— prickles, 676.
— wenving-stem,

saxatilis, auto^'aniy,

Salix,

and

— swimming habit,
i.

672.

ii.

537.

183.

ii.

and

of hybrids

their

containing hairs, i. 314.
Idieus, aggregate fruit,

Rubus

— insect pollination, 583.
— mechanical tissue arrangement,
— phyllotaxis, 399.
— pollarding, 37.
— pollen-grains, 99.
— poroganiic fertilization, 413.
— protogyny. 313.
— roots, 752.
— ternary hybrids, 560.
— water-pore of nectary, 172.

scent,
i.

ii. 78.
phyllotaxis, i. 400.
radical shoots, ii. 27.

ii.

ii.

ii.

recurrent opening, ii. 213.
two-coloured leaves and habitat, i. 293.
Rubus squarrosus, branches, i. 677.
Rudbeekia f uljiens, colour-contrast in capitu-

ii.

ii.

ii.

and bud-galls produced by

mites,

Ü. 547.

484.

Rnmex
Rumex

SalL\ caprea, foliaceous ovule,

i.

Acetosella. radical buds, ii. 28.
alpinus. distribution of sexes, ii. 298.
imperfect flower, ii. 295.

protogjTiy,

ii.

scent,

Rumex nemorosus and R. obtusifolius, dichogamy and hybridization, ü. 315.
distribution of seses, ii. 298.

Rumex
Rumex
Rumex

scutatus, antholysis,

ii.

i.

Rnppia, root origin, i. 766.
Ruscus, buds on cladodes,
shoot,

i.

spinosily,

i.

Rushes, in Alps, antbocyanin,

i.

522.

i.

ii.

ii.

ii.

ii.

538.

516.

pedunculi,

ii,

306.

202.

seed and embryo, ii. 422.
RutaoesB. honey protection in. ii. 241.
of steppes, waxy bloom of leaves, i. 312.

with

partially

ii.

ii.

314.

and stems, mode

237.

in sap of succulents,

329.

life-cycle,

Haocharomyces
activity,

ii.

ii.

683.

ellipsoideuA,

fermentative

684.

Saccbanim offlcinarum, mechanical
arrangement,

i.

tissue

731.

Sachs's table of Thallophyte classification,
ii.

176.

i.

Saprolegniacete, asexual

duction,

ii.

ii.

671.

171.

and sexual

repro-

480.

— characters, 670.
— on floating dead bodies,
ii.

i.

105.

63.

— absorption roots, 115.
— fastidiousness
118.
— favomrable conditions for. 102.
— fossil remains, 614.
— green, absor])tion of carbon, 103.
— in humus of meadows, 112.
— in water, 104.
— non green, absorption of organic compounds,
103.
— not sharply marked off from non-saprophytes,
104.
— nutrition, 466.
— relation to decaying bodies,
— substratum, 499.
of,

i.

i.

ii.

i.

i.

i.

i.

99.

Saltness of water, and blueness, i. 389,
Salvia, direction of flowers, ii. 225.

Sapropliytic Bacteria, effect on substratum,

—

Sapropbytism, means of determining, i. 100.
Sarcanthua rostratus. aerial roots, i. 753.
strap-shaped adherent roots, i. 107.
Sarcina ventriculi, ii. 624.
Sarcopliaga camaria and flower-colour, ii.

hairiness,

i.

ii.

317.

— hybrids, 585.
— pericarp mucilage,
ii.

i.

615.
i.

betonicifolia, hybrid, ii. 585.
caniinalis. red flower, ii. 196.

clcLStogama, flowers, ii. 394.
glutinosa, flower and pollen transft-rt-nce, ii. 262.
pollen -grains, ii. 98.
rocking connective, ii. 262.
sticky calyx, ii. 870.
Salvia officinalis, haoimer-ai>paratus, ii. 263.
Salvia pratensis, hammer-apparatus, ii. 2C3.
Salvia splendens, coloured bracts, ii. 183.
Salvia Bylvostris, hybrid, peculiarity of foliage,

ii.

576.

Salvia Verbenac». the

606.

Sagina Liniuei, nectaries, U.

802.

—
— selection of host,

ii.

8aa»-Fte,

Saccharomyoes, development and ferment
action, L 506.
Saccharomyces cerevisia;, ii, 681-

ii.

Saprolegnia ferax. parasitic on salmon,
parthenogenesis in, ii. 464.

i.

i.

227.

525.

— offshoots,

i.

Salvia
Salvia
Salvia
Salvia

ii.

minor

763.

i.

Salvia argentea, absorption -cells of hairs,

Piei,

i.

i.

565.

i.

in

156.

Sapotaceie, ii. 768.
Saprolegnia, ii. 671.

i.

stripped

—

and T7romyoes

carnivorous

viscosa,
i.

Saprophytes, absorption of carbon dioxide,

547.

ii.

of retention,

—

ii.

ii.

Nematus

Salt, incrustations, of leaves

306.

graveolens, flower,
scent,

546.

Salsify. See Tmijopoyon.
Salsola, dichogamy, ii. 135.

RusBula, laticiferous. i. 491; iL 689.
Rust. See Uredinea:.
Rust-fungus, teleutospores, ii. 24.
Ruta, capsule, ii. 431.

Ruta

tion,

hairs,

318.

— cross- fertilization,
— pollen-grain, 100.

degree,

branch, i. 480.
Salixrepens,8tan)inalchangeof colour, ii. 191.
Salix reticulata, leaf, section, i. 301.
Salix rubra, hybrid, hairs of, ii. 565.
Salix viminalis, dichogamy and hybridiza-

333.

300.

213.

ii.

experiment

Rtissclia, scarlet flowers, iL 196.

i.

408.

branch mutilation,

effect of

Russia, Southern, lowlands of, hairiness of
plant«,

ii.

rosaria,

434.

Ruscus Hyp'^glossura, cladodes,

274.

i.

Saponaria ocymoides, distribution of sexes,
ii.

and galls of Nematus vesicator. ii. 533.
dichogamy anil hybridization, ii. 314.

333.

i.

elevation and coloration, ii. 511.
Sapouaria Vaccaria, duration of flowering,

and galls of Hormomyia Caprese,

332.

i.

176.

Saponin, in roots of Saponaria,

U. 37.

Ruscus aculeatus, cladodes,

i.

theoretical considerations,

water-absn rption, from atmosphere, i.238.
Salix grandifolia, and galls of Cecidomyia

802.

ii.

nation,

83.

531.
Salix Myrsinites, plumed seeds, ii. 857.
Salix polaris, seeds escaping, ii. 424.
Salix pruinosa, wax-like bloom, i. 462; ii. 237.
Salix purpurea, and galls of Cecidomyia

Rimiex tuberosus, roots, i. 760.
Runner, adventitious roots, i. 751.

— dimensions of, 797.
— nature of, 663.
— production of offshoots by,

i.

Salix incaua, gall of

83.

ii.

754.

— exudation in roses, maples, birches, rela272.
tive volume,
— raw, or crude, factors determining desti-

202.

ii.

rosaria,

143.

ii.

of,

Saponaria

nepalensis, hooked fruit, ii. 873.
Patientia, probable hybrid, ii. 592.

" — pollen dispersion,

ii.

Sap. ascent

Salix daphuoides, scent, ii. 202.
Salix fragilis, inflorescences, ii. 299.

295.

ii.

ii.

565.

ii.

phyllotaxis.

143.

ii.

312.

imperfect flowers,

hairs,

Sautalacere,

i.

Salix amygdalina, S. purpurea, S. pruinosa,
protective layer of wax on leaves, i. 291.
Salix aurita, normal and sucker leaves, ii, 516,

ii.

484.

270.

— dichogamy, 135.
— geitonogamy. 32S.
— venation, 630.
ii.

i.

326.

200.

ii.

— many parasitic,

i.

Salix alba,

191.

ii.

Sand, and preservation of fossil plants, ii. 612.
Sanguinaria Canadensis, latex, i. 470.
stamen, ii. 87.
Sanguisorba alpina, pollen discharge, ii. 145.
Sanicula Europa^a, i^-inter protection, i. 550.

729.

i.

flower,

519.

i.

202.

ii.

geitonogamy,

583.

ii.

ii.

436.

ii.

390.

Rumex, antbocyanin, L

scent,

Sambucus racemosa, antbocyanin,

240.

i.

766.

201.

nigra, dates of flowering,
drupe, ii. 428.
evergreen at Poti, i. 358.
reserve-buds, ii. 32.

— deciduous bud-scales, 626.
— galls, 531, 533, 546, 552.
— habitat in relation to water-collecting
— hybrids,

i.

Sambucus

i.

protective function of air-

I)ollen dispersion,

Samara, nature of. ii. 430.
Sainbucus Ebulus, scont, ii.

574.

ii.

69.

ii.

669.

i.

Salvinia natans. Bubmerged leaves,
Salvinia officinalis, stamen, ii. 87Salviniaccw. description, ii. 710.

ii.

i.

habit,

ii.

Neniatnsgallamni,

galls of

— colour of authors,
— dates of flowering

239.

lum.

— sexual reproductive organs,

502.

460.

5G4.

parents,

ii.

ii,

pomgauiic fertilization, ii. 413.
Saliva, action ou granulöse and cellulose,

Siilicineie,

Rubus bifrous. rooting branches, i. 769.
Kubns Cbamiemorus, water-receptacles,

autogamy,

234.

ii.

SaKittaria Riigittifolia, leaf and habitat,
Sainfoin. See Onobrtjchti.

i.

RubuH fruticosus,

Salvia vorticitlatn, soed-dispersal, ii. 841.
Salvia viridis, alluring bract«, ii. 188.
Sftlvinia, protection of sporangia, ii. 13.

338, 339.

—

ii.

i.

ii.

Sagittaria. moucucious, ii. 297.
protective isolation by water,

section,

i.

22.

Wild

Clarj-, petiole

623.

197.

Sarcophytacea),

ii,

762.

Sarcopbytc sanguinea. Cape,
description,

i.

i,

195.

196.

flowering axis, flowers, &c., i. 198.
Sargasso Sea, area. &c., ii. 665.
Sargassum, host for other Algaj, i. 160.
Sargasfium bacciferum, in Atlantic, ii. 666.
Sarothaninus, explosive flowers, ii. 367.

Siirotbamnus scoparin».

See Spartium

«co-

par turn.
Sarracenia, heteromorphic leaves, i. 130,
storage of pollen, ii. 94.
Sarracenia Dmmmondii, honey, &.c, i. 130,
pitchers and leaves, i. 130.

—
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San-acoiiia laciniata. pitcher,

i. 127.
Sarracenia imrpurca, geographical distribu-

tion, &c.,

i.

125.

pieces of pitcher, from orifice
part.

Bcent,

and lower

124.

i.

and stamen,

pistil

279.

ii.

201.

ii.

Scandinavian flora, autogamy in, ii, 400.
Scandix, prottigynous, ii. 311.
Scandix Tecten-Veneris, flower and auto-

gamy, ii. 342.
persistent cotyledons, i. 622.
Scape, nature of, i. C58.
Scarlet flowers, geographical distribution,

Sarracenia variolaris, attractiveness, structure, size, &c.. of pitchers,

utricle, secretion. &c.. i. 127.
Satureja hortenais, adaptability, ii- 513.
elevation and coloration, ii. 511,
light and growth, ii. 508.
Saussurea alpina, scent. U. 201.
Savory, Summer. See Satureja hortciisis.
Saxifraga, bulbils, ii. 820.
characters of hybrids, ii. 558.
flower, monstrous, ii. 89.
flowers, imperfect, ii. 294.

—

—
—
— groups distinguished by,
— number, 199.
— variety in a geinis, &c.,

markings and

pollen-grain,

of,

i.

protonema,

ii.

flagellaris, vegetative

504.

propagation,

801.

ii.

with runners, ii. 801.
Saxifraga Geum, anthocyanin, i. 520.
pollen deposition, ii. 277.
Saxifraga liieracifolia, autogamy, ii. 379.
Saxifraga Huetiana, protection of pollen,

variolaris,

708.

ii.

ii.

i.

vernation,

i.

ii.

311.

ii.

307.

— — dichogamy,

ii. 308.
Saxifraga sarmentosa, anthocyanin,

procumbent,

pollen deposition,

ii.

Saxifragaceae, autogamy in, ii. 335.
chiefly protandroua, ii. 211.

—

ii.

250.

i.

own and

behaviour to

— protection

foreign

407.

ii.
i.

317.

from illegitimate removal of
honey, ii. 238.
Scabiosa crctica, hairs, i. 321.
Scabiosa graminifolia, hairs, i. 321.
seed-dispersal,

854.
Scabiosa lucida. distribution of sexes,
ii.

periodically pendulous capitula,
protection of pollen, ii. 121.
Scalariform vessel, i. 469.
Scale-leaf, food-reserve,

Scale-leaves,

and

functions,

of tubers,

i.

i.

light,

625.

i.
i.

412.

ii.
i.

298.
530.

Scorodosma Asa

ii.

082.

626.

i.

734.

ii.

ii.

689.

ii.

305.
i.

611.

Scorpioid cyme, i. 738.
Scorpiurus sulcata, hooked fruit, ii. 873.
Screw Pine. See Pandaniut utilis.
Scroll-gall of Rliododendrou ferrugineum,
section, ii. 531.
Scrophularia, cross-fertilization, ii. 305.
honey, ii. 179.
nectary, ii. 175.
protogynous, ii. 311.

—
—
—
Scrophulariaceee,
771.
— cross- fertilization
— hybrids among, 585.

ii.

301.

Scrub, type of conmnmity, ii. 887, 892.
Scurvy-grass. See also Cocklearia.
anther, ii. 90.

Wheat,

i.

599.

i.

328.

i.

89.

Rhodiola, cold resistance, i. 543.
sexangulare, elevation and colora511.

ii.

Sedum Telephium, aqueous
i.

i.

tissue,

i.

328

760.

SedumvLUosum, carnivorous

in

minor degree,

156.

sticky foliage, ii. 236.
Seed, centre of gravity and position,
dispersal by wind, ii. 447.
of Gourd, germination, i. 610.
of Taxus, ii. 442.
water-absorption, ii. 425.
Seed-buds, meaning, ii. 84.
Seed-coat, functions, i. 601 ii. 450.

ii.

426.

—
—
—
—

structure,
Seed-dispersal,

ii.

ii.

424.

ii.

833.

and Ants, ii. 866.
and colour, ii, 865.
general observations,
limits of,

ii.

ii.

877.

879.

See Cotyledon.
Seedling and nocturnal radiation,
Seed-leaf.

— of Nepenthes, 132.
— of Orobanchese, growth,

i.

538.

i,

host, &c.,

i.

attachment

lo

184.

— ofRhizophora.detacbmentandsubsequent
development,

— respiration,
i.

i.

i.

603.

494.

599.

— dicotyledonous and monocotyledon ou.^
607.
— of Beech and Fir, impossibility of rearing
251.
in culture solutions,
— of parasitic plants, 173.
423.
Seeds, appendages,
— ash proportion,
i.

ii.

-of

Sedum
Sedum

Seedlings,

ii.

in,

tissue,

344.

ii.

;

i.

i.

842.

Scutellum of Gramineae, structure, &c.,
i.

213.

ii.

822.
Sedum glaucum, arjueous tissue, i. 328.
formation of ofifshoots, ii. 452.
Sedum reflexum, position of root-hairs in

roots,

fcetida, germination,

Scutellaria, seed- dispersal,

624.
651.

aerial buds,

Sclerotinia, characteristics,

Scopolia, cross-fertilization,

ii.

pollen,

213,

Scolopendrium hybridum, hybrid, ii. 582.
Scolopendrium oflicinanim and Ceterach
officioarum, hybrid of, ii. 482.

— hybrids from extreme forms, 584.
Saxifrageae, movements of stamens,
— lime-incrusted, habitat, 315.
— hairiness,

ii.

452.

522.

ii.

suspended shoot,

— of Claviceps,

236.

offshoots,

i.

175.

ii.

autogamy,

392.

Sclerotium, of Agariciueie,
ii. 680.

298.

155,

i.

ii.

duration of flowering,
nectaries,

tion,

ii.

—

521.

atratum, anthocyanin,
autogamy, ii. 344.

194.

Scitamineee, distinctive characters,
venation, i. 634.
i.

Sedum

725.

and surround-

294.

277.

ii.

distribution of sexes,

prey capturing,

ii.

692.

ii.

Scirpusc«spitoBU8,mechanical tissue arrangement, i. 731.
Scirpus lacustris, height, ii. 746.

454.

ii.

Saxifraga tridactylites, anthocyanin,

Scabiosa,

Sciadium, life-cycle, ii. 639.
Sciadopithys verticillata, Japan,

661.

i.

534.

Schwendenerian theory of Lichens,

protection of stomata from moisture,

Saxifraga stellaria, bulbils,
green flower, ii. 86.

sticky foliage,

520.

i.

and coloration, ii. 511.
Sedum annnum, formation of offshoot, ii.

Sedum dasyphyllum, aqueous

Scirpus, cleistogamy,

511.

i.

570.

ii.

327.

i.

elevation

Scilla Sibirica, duration of flowering,

239.

cylindrical leaves,

Sedum acre, elevation and coloration, ii.
Sedum album, aqueous tissue, 328.

622.

Schrankia, fruit protection, ii. 445.
leaf, diurnal positions,

ings,
i.

i,

i.

Sedum,

505.

ScbizophyceEe. See also CyanophyeecE.
association witli Lichens, kc, ii. 622.
Schizophyta, characteristics, ii. 620.
Schleiden, description of sea depths, 1. 388.
Schnittspahns, and origin of Cytisus Adami.

350.

water-receptacles,

Saxifraga rotundifolia, cross- fertilization,

i.

of,

Scientia amabilis, i. 7.
Scilla bifolia, flower colour

71.

Saxifraga pcltata, protogynous,

i.

— of Diontea glands, 149.
— of Drosophyllum glands, 154.
— of Pinguicula glands, 142.
— of pitchers, 128.
— properties in Nepenthes pitcher, 135.
— viscid, not necessarily digestive, 156.
i.

Schizoneura Ulmi, gall, ii. 552.
on Elm leaf, ii. 533.

i.

131.

i.

129.

i.

429.

ii.

Schizochlamye, life-cycle, ii. 636.
Schizomycetes, appli(;ation of term, L

— description,

814.

ii.

i.

266.

Sohizocarp, nature of,
Schizocarps, ii. 427.

ii.

Saxifraga juniperifolia, geitonogamy, ii. 326.
Saxifraga luteo-viridis, prey capturing, i. 155.
Saxifraga nivalis, bulbils, ii. 454.
Saxifraga oppositifolia, &c., lime incrusta-

on

ii.

fruit,

681.

ii.

— in pitchers of Darliugtonia and Sarracenia

707.

Schizanthus primatus, explosive distribution
of pollen,

and Ergot,

pollination, ii. 142.
Secretion, acid, of Cephalotus pitchers,

385.

i.

338.

i,

Sebastiana Pavoniana, hopping
Secale cereale

373.

i.

Schrankia aculeata.

280.

tions,

ii.

fronds with sori, ii. 11.
Schizseaceae, characteristics,

120, 121.

Saxifraga japonica, arrangement of stomata,
i.

(^. PI. I.,

479.703.

701.

ii.

Schizsea fistulosa,

388.

i.

luminosity,
ii.

—
ii.

ii.

Season, and colour of flowers, ii. 197.
Sea-water, rich in organic substances, i. 104.
Sea-weeds, dispersal of offshoots, ii. 808.
Red and Brown, non-parasitic though
frequently epiphytic, i. 160.
Sea-wracks, fossil remains, ii. 614.
length,

habitat and hmiinosity,

flies, ii. 191.

experiments with,

light

See Ulva latissima.
Sea-phosphorescence and Dinofiagellata.
Sea-lettuce.

487.

cajjsulo,

chlorophyll-granules,

91.

Saxifraga Aizoou, leaf-rosette, i. 410.
papilliform pro jections on leaves for retention of lime incrustations, i. 235.
Saxifraga androsacea, protogynous, ii. 311.
Saxifraga bryoides, pollen deposition, ii. 277.
Saxifraga bulbifera, prey capturing, i. 155.
Saxifraga cernua, bulbils, ii. 454.
Saxifraga controversa, autogamy, ii. 337.
flower, ii. 236.
Saxifraga

615,

ii.

ii.

Schistostegaosmundacea,

100.

ii.

See Zostcra marina.
Sea Lavender. See Statice.
Sea-grass.

ii.

i.

fine

198.

Scents, aminoid, insects attracted by, ii. 207.
disagreeable, and seed protection, ii. 447.
double, ii. 203.

ii.

Saxifraga aizoides, absorptive cells

Sea, vertical limits of vegetation, i. 387.
Sea-anemones, symbiosis with plants, i. 254.
Sea-breeze and dispersion of pollen, ii. 134.
Soa-huckthom. See Hippophae rfuimnoidc*.

625.
ii.

180, 5C9.

ii.

762.

ii.

Scybalium fungiforme, intimate connection
with host, &c., i. 189.
Scytonema, Alga of forms of Cora, ii. 695.

204.

ii.

— of hybrids, 566.
— repellent, of stems, &c,, ü.

—
—

—
variability of colour,
— honey, 179.
— stolons, 663.

ii.

196.

Scarlet Geranium. See Pdargo7Lium zonale.
Scenedesmus, structure, ii. 637.
Scent, action at a distance, ii. 207.
and specific constitution of protoplasm,

128.

i.

Scybaliacea?,

ii.

i.

604.

i.

— chlorophyll in,

i.

66.

376.

INDEX.
Shoots, umlergrouml, important fimction.

Seeds, cold resistance, i. 544.
defensive orraDgements, ü. 443.

—
— dimensions of. 839.
— dispersal by birds, 444.
force of,

i,

temperatures, i. 557;
heat rtsistauce, i. 555.

honey, ii. 173.
Sibbaldia procumbcns, habit,

ii.

4S8.

—
— lightness
851.
— number produced, 878.
— of Conifeno, 442. 443.
dispersal,
439.
— of
structure, &C.,
377.
— of parasites, germination, 171.
— propagation of hybiids by, 556.
— protection against wet, 448.
— resting
563.
— rugged, fixation, 616.
— size and weight, 451.
— vitality
— with reserve-tissue, 422.
Selaginella, characteiistics,
477.
— chlorophyll-granules, 373,
— general structure, 715.
— sexual reproductive organs,
of,

stamen,
Siiieritis

ii.

i.

ii.

ii.

ii.

i.

ii.

69.

Selaginella Helvetica, inequality of leaves,
i.

422.

leaf-mosaic, i. 421.
Selagiuella selagiuoides, British, ii. 715.
SeloginellacesB, description, ii. 715.
Selection, natural, theory of, ü. 600,
Self-fertilization

and dichogamy,

ii.

— leaf-rosettes,
— stolons, 663.

i,

i.

open

432.

i.

cross-fertilization,
ii.

344.

cold resistance, i. 543.
prey capturing, i. 155.
sticky foliage, ii. 236.
Sempervivum soboliferum, vegetative propagation, ii. 821.
Sempervivum tectonmi, stomata, i. 280.
Sempervivum Wulfenii, cold resistance, i. 543.
Senecio erucsefolius, cotyledons, i. 621.
Senecio nemorensis and S. nebrodensis,

anthocyanin, i. 520.
Senecio viscosus, florets and autogamy, ii- 363Senecio vulgaris, effect of dry soil, ii. 500.
light and growth, ii. 508.
pericarp mucilage, i. 615.
seed -dispersal, ii. 857.
Sensation, in plants, i. 63.
Sensitive plants, i. 535.
and nocturnal radiation, L 530.
change of colour and function, i. 376.
Separation-layer, formation, i. 359.
"Sequoia gigantea, ii. 725.
dimensions, i. 722.
Serjania, extra- axillary buds, ii. 28.
Serjania gramatophora, branch -tendrils, i.

—
—

693. 694.

Serratula lycopifolia, proteotion by Ants from
Beetle, ii. 242.
i.

340.

Sesleria coerulea, ring formation, ii. 792.
Sesleria tenuifoUa, leaf, section, i. 341.

Setaria Italica. pollination, ii. 142.
Setaria verticillata, hooked fruit, ii. 871.
Sexual and asexual generations, mutual relations,

ii.

474.

Sexual System of classification, iL 601.
Seychelles Palm. See Lodotcta Secfuilarum.
Shade, effect on growth of plant«, ii. 506.
Shepherd's Purse.
See Capstlla Bur$apaxtoris.

—

— epiphyllous, ü 37.
— reserve, leaf characteristics,
— Bpinose, 443.
i.

ii.

516.

ii.

ii.

511.

ii,

— dust-collector, 80.
— effect on foliage, 358.
— melting by developing flower-buda,
— protection of plants, 548.
i.

i.

498.

i.

i.

Snowdrop.

See Oalanthua nivalis.

Snow-fall and elevation, i. 523.
Snow pressure and growth, i. 523.
Sodium, in ash of plants, i. 66.

— in marine plants,
— phosphate, as food-salt,
i.

of,

68.

67.

i.

accumulation through plants, L

261.

and

specific differences, experiments,

ii.

496.

— changes, in, due to nutrition of plants,
257 et seq.
— clay, conditions of growth on, 500.
— effect on flowering,
— factors determining nutrition, 102.
— on trees, 106.
— retention of water, 499.
— sandy, conditions of growth on, 500.
— temperature in Alps, 525.
Solanacepe,
771.
— EBstivation
210.
— autogamy in, 366,
— diversity of pollen protection, 128.
— eitra^axillary buds, 28.
— nectary concealment, 181.
i.

ii.

9.

i.

i.

i.

ii.

minor degree,

ii.

i.

geitonogamy,

324.

ii.

Silica, in cell-wall of

ii.

Diatoms,

625,

ii.

— in Equisetimi, 712.
— in hairs of Rochea. 325.

in,

ii.

Siliceous marl,
Silicic acid, in

trace in

ii.

composed of Diatoms, ii. 627.
Diatom frustules though no
aqueous habitat,
70.
i

accumulation through plants,
occurrence in plants, i. 67.
Sil icifi cation, and animals, i. 433.
and preservation of fossil plants,

—
— of hairs,

i.

i.

261.

ii.

ii.

Solanum DiUcamara,

612.

Solanum

66.

ii.
i.

168.

320.

Silphium laciniatum, a "compass plant",

i.

337.

arrangement,

i.

— — water-receptacles,

tissue

731.

ii. 91.
sisymbrifoliurc,

Silyhura Marianum,
duction, i. 98.
Sinapis, pollen-grain,

i.

239

ii.

;

234,

method

of water-con-

fndt protection,

— — colour-contrast of flower,
and starch

ii.

grains,

diminished fruit formation,

445.

189.

457.

i.

ii.

459,

120, 128.

ii.

young fruit, ii. 73.
Soldanella, autogamy, ii. 333.

— honey concealment, 180.
— hybrids, 585.
— melting of snow by, 498.
— pollen-sprinkling apparatus,
— protection of pollen, 118.
— sub-glacial blossoming, 499.
ii.

ii.

ii.

100.

i.

Sinapis arvensis, autogamy, il. 348.
duration of flowering, ii. 213.
Sinkers, of Mistletoe, i. 209.
Siphonaceo), fertilization and fruit-formation, ii. 53.

Siphones. description,

ii.

ii.

620.

Sisymbrium Tlmlianum, protection of

pollen,

190.

weather and autogamy,

ii.

i.

391.

168.

275.

i.

Soldanella alpina, flower,
corolla

ii.

and autogamy,

180, 275.
ii,

368.
ii.

stamen, ii. 87.
Soldanella montana, anthocyanin,

t.

275520.

Solfatara, Najiles, and Alga;, i. 554.
Sonchns arvonsis, latitude and closing,

121.

Sisyrinchium, nectary, ii. 176.
Sisyrinchium
anceps, colour-contrast

Skatol, nature of, ii. 199.
SkinKliseases, due to Fungi,
Skull-cap. See Scutellaria.

ii.

ii.

pollen-sprinkling apparatus,

641,

— differentiation of thallus.

ii.

189.

ii.

Solanum sodomseum, fruit protection, ii.
Solanum tuberosum, autogamy, ii. 371.

protection of pollen,
tuber, i. 651.

See Abiea pfctinata.
See Lcucadendron argenteum.

flower,

427.

445.

crystalloids

mechanical

perfoliatum,

Silver Fir.

ii.

stamen,
i.

morphology, ii. 432.
Silk-worms, attacked by a Cordyceps,

Silver Tree.

berry,

Solanum Lycopersicum, anther, ii. 90.
movements of cotyledons, i. 532.

Siliqua,

i.

ii.

colour-contrast of flowers,
twining, i. 689,

441.

Silicon, in ash of plant,

Silky hairs,

ii.

ii.

i.

SUphium

259.

i.

Snake-root. See Calla paluMris.
Snow, as preservative agency, i. 262.

242.

156.

Siler,

soil,

— salts

307,

Silene viscosa, carnivorous in

ii.

Shoot, acropetal development, i. 396.
morphological value, i. 333.
Shoot^apices of Rotaugs. i. 676.
Shoots, asexual, dissimilarity, ii. 471.

391.

ii.

opening of flower, ii. 212,
Silene Vallesia. opening of flower, ii, 212.
Silt-ne vespertina, opening of flower, ii. 212.
i.

432.

i.

— elevation and coloration,
— protection against, 237.

Soil

ii.

plants,

Smymium, coloured bracts, ii. 183.
Snails, as lime-accumulators in top layers of

716.

ii.

155.

ii.

238.

ii.

204.

—

pollination, ii. 154.
scent, ii. 201.
seed protection and dispersal, ii. 447.
Silene Saxifra^a, and night visitors, ii. 196.

523.

Sempervivum montanum, autogamy,

Seslcria, leaf-folding,

flowers,

ii.

and poisonous

Smilax aspera, slipular tendrils, i. 690.
Smithia sensitiva, and rain, i. 537.

closed flowers, ii. 154.
distribution of sexes, ii. 300.
doiible protection of honey,

Sempervivum hirtum, attacked by Eudoii.

663.
663.

weather and autogamy,

314.

of propagating certain

250.

Smilacineie, jihylloclades, i. 649.
pollen-grains, ii, 09.
Smilacoidea), characteristic, ii. 732.

99.

Silene nutans, and night visitors, ii. 196.
capsules in dry and wet weather, ii. 448.

410.

phyllum Sempervivi,

ii.

Signatures, doctrine of, i. 2.
Sileiie and Lychnis, pollen-grains, ii. 99.
pollination experiments, ii. 404.
Silene acaulis. distribution of sexes, ii. 300.
vertical range, ii. 750.
Silcno conica, autogamy, ii. 336.
Silene Elizabethse. ai]d humble-bees, ii. 239.
Silene longiflora, and night visitors, ii. 196.
Silene noctitiora, behaviour to own and
foreign pollen, ii. 407.
opening of flower, ii. 212,

of flowers, ii. 291.
Self-pollination, occurrence, ii. 331.
Semi-shrubs, spines of, i. 444.

Sempervivum, and animals,

Smell, sense of,

—

51.

ii.

ii.
ii.

Sigillariacea;. characteiistics,

i.

i.

salici/oJia.

colour-contrast in flower,

of Macrocystis,
of Kereocystis,

ii.

833.

i.

See Pruntut spinoaa.

Sloe.

Sieve-plates, i. 469.
Sieve-tube, i. 469.

i.

i.

of,

G62.

Sidcritis scordioidus, pollen-grains,

ii.

Oi-chitis.

plants by,
i.

499.

ii.

Slugs, protection against,

See Pijnts

Uomana,

ii,

inipoaaibility

Slips,

191.

ii.

ii.

92.

91.

ii.

Siberian Crab.

ii.

ii.

of.

Sling-fniit«.
ii.

—

on,

634.

i.

See Myxomycetes.

Sliniefungi.

93.

i.

Sibbaldia, deliiscence of pollen-sacs,

510.

humus

Slat<>-rockfl,

Sleep, of plants,

See Pin\^ Halepefi^is.

Shniba, foliage -leaves and rain,

ii.

607.

i.

i.

653.

Shore Pine.

ii.

— genuinating,

975

in

ii.

218.

protection of pollen, ii. 127.
Sonehus servicomus, spinosity. i. 444
Sophora olopecuroides, leaf, diurnal
tions,

i.

posi-

534.

Sorbus, deciduous protective hairs,

i.

354.

976

INDEX.

Sorbus aiicuparia,

biul-scales,

Gymnosporangium

•

Spines, arrangement in Cactiform plante,

626.

i.

gall, Ü. 520.

Soma, nature
Sow-thistle.

of,

Spinea, weaving stem,

Spiraja Aruncus, distribution of sexes,
separation-layers, i. 360.
Spinea chamsedrifolla, scent, ii. 1^00.
Spir.ea crenata, reserve-buds, ii. 33.
S[)inea Filipendula, roots, i. 760.
Spirx'a ulmifolia, scent, ü. 200.
Spiral, genetic,

136.

ii.

Spannannia Africana, protection of

pollen,

119.

ii.

Spartium, insect reception, ii. 228.
protective coat of wax, i. 292.
atomata, i. 331.

—
—

ii.

267.

and explosive

pollen,

green

ii.

distribution

of

266.

tissue, relative position,

inflorescence,

reserve-buds,

31.

ii.

Spathe, application of term, i. 641.
Spathegaster baccarum, gall on male catkins
of Oak, ii. 526.
Spathegaster tricolor, galls on the leaves of

Turkey Oak.

Species, essential feature,

ii,

chlorophyll-granules,

ii.

— constitution, of plants,

i.

374.

of chlorophyll -granules,

i.

of leaves, chief function,

i.

673.

ii.

ii.

i.

372.

ii.

ii.

116.

ii.

Specularia speculum, protection of pollen,
128.

ii.

ii.

Spergula arvensis, autogamy, ii. 338.
weather and autogamy, ii. 391.
Spermatogenesis, in Ferna, ii. 67.
Spermatoplasm, influence on ovary, Ü.
manifold düferentiatiou, ii. 48.
nature of, ii. 46.
Siwmiatozoid, nature of. ii. 48.

—
—
— of Ohara fragilis, 660.
— of Clilorophyceae, 628.
— of Coleochaete, 653.
— of Dudresnaya, 53.
— of Fern, escape, 708.
— of Fucus vesiculosus, 664.
— of Selaginella, 715.
— of Volvox aureus, 635.

Jfcc, ii.
ii.

551.

origin,

ii.

ii.

i.

ii.

ii.

i.

Sphacelariaceie. structure, &c., ii. 661.
Sphjerella Butschlii, eye-spot, ii. 631.
Sphierella nivalis, discovery of, i. 38.

ii.

Sporodinia grandis, conjugation and
formation, ii. 53.

631.

killing degree of cold, i. 542.
Sphajrella pluvialis, description, ii. 630.

habitat and food,

i.

Sporogonium, of

ii.

584.

— description, 699.
— leaves, minute structure

i.

ii.

water-absorption,

i.

i.

219.

219.

Sphagnum cymbtfolium, sporogonium,
15.
crjstals.

i.

Spiders, elevation

457-

and

coloration,

Spiderwort. See Tradescantia.
Spindle, nuclear, i. 581.

ii.

511.

ii.

704.

Spring flowers, probable reason for blue

ii.

ii.

194.

Sprinkling apparatus for pollen transfer, ii.
273. 275.
"Sprouting" of Eye, &c., ii. 454.
Spruce-fir Aphis. See ChiTrms nhietis.
Spumaria alba, sporangia, ii. 491Spur, of Orchids, and honey, ii. 176.
Spurge. See Euph&rhia.
Spurge- family. See Eiiptiorbiacece.
Spurge-laurel. See Daphne Laurtola.
Spurges, of Mediterranean, waxy bloom of
leaves,

i.

312.

Star of Bethlehem. See Oniithoaalum.
Statice, anthocyanin, L 484.

— poUen-grain, 100.
— salt on leaves and stems,

L

236.

Staurospermum, conjugation,
Stearin, in cuticle,
Stellaria,

i.

ii.

658.

309.

massing of flowers,

iL 186.

SteUaria bulbosa, geographical restriction,

ii.

462.

vegetative propagation, ii. 463.
SteUaria graminea, protection of pollon,iL120.
Stellaria Holostea, autogamy, ii. 355.
SteUaria media, abortive anthers, ii. 294.

autogamy, ii. 338.
hairs on stem and

movements
Stellatae,

petioles,

i.

227.

of cotyledons, L 532.

source of name,

i.

637.

weather and autogamy,
Stem, classification, L 650.
creeping, L 652. 662.

ii.

564.

ii.

ii.

517.

391.

—
— floating, characteristics, L 665.
— foliage bearing, 655.
— geometrical an-angement of
i.

leaves,

and

cells

405.

i.

— grooving of,

for water conduction,

i.

95.

— lattice-form, L 678.
— mode of climbing, 671, 686.
— morphological coo siderat inns, 648.
— nodes and intemodes, 396.
— procumbent, mechanical tissue, 735— prostrate, 662.
— scaly, L 651.
— subterranean, mechanical tissue, L 735.
— tendril-bearing, 689.
— transverse and longitudinal sect. 469.
— weaving, nature of, L 67L
— woody, 657.
i.

i.

i.

i.

i.

i.

ii.

219.

566.

i.

ii.

554.

ii.

Starch-granules, in endosperm, ii. 421.
Starch-stars, of Ohara stelligera. ii. 661.

i.

ii.

colour,

and heat,
i.

702.

ii.

i.

677.

Sphagnacete, appearance,

ii.

fruit-

ii.

swarm-cells and light, i. 383.
SphitTO bolus, spore -dispersal, ii. 825.
Sphairoplea. life-history, ii. 652.
Sphserotheca Castagnei, fruits, ii. 60.

on Humulus,

Brj'aceie,

— of Muscineaj, 15. 477.
696.
Sporophyte, of Hepatica-,
— of Lycopodiales, 70i.
— of Phanerogamia, 717.
— of Pteridophyta, characteristics,
— young, of Fern, 708,

108.

sociability of swarm-spores,

Sphierotilus thermalLs,

10.

ii.

ii.

ii.

6.

ii.

ii.

358.

Stellera passerina, effect of mutilation,

— dispersed by vrind, 812.
— of Fern, dispersal, &c., 476.
— of Lichens, dissemination, 246.
— of Moss, dispersal, 479.
— of Moulds, heat resistance, 554.
Sporocarps, of Marsilia quadrifoha, iL 710.
— of Salviuia natans, 710.

ii.

ha;matochrome,

ii.

i.

Starch-grains, of plant hybrids,
various forms, i. 459.

Stellate hairs, classificatory value,

ii. 700.
Spore-capsules, of Mosses, ii. 703.
Spore formation, by abstriction, ii. 20.
Spores, classification according to mode of

ii.

—
—
—
— storing,

ii.

Spore-capsifle, of Polytrichum,

ii.

—

ii.

ii.

ii.

140.

Staminiferoua buds, of Vallisneria, ii. 105.
Staminode, application of term, i. 647.
Standard, of papilionaceous flower, ii. -28.
Stanhupea, duration of flowers, ii. 214.
edible fleshy growths, ii. 170.
Stanhopea Devoniensis, PL XIII.
Stanhopea tigrina, opening of flowert, ii. 212.
Stapelia, colour and odour, iL 197.
Star Anise. See JTHicium anisatum.
Starch, conducting tissues for, i. 480.
decomposition by diastase, i. 465.
formed by protoplasts, i. 61.
percentage composition, L 454.

ii.

ii.

— of Thamnidium, 673,
Sporangium, nature of,
10.
— of Ferns, 476.
— of Marattiaceff, 709.
— of Mucor, 673— of Mysomycetes, mode of origin, 619.
— of Ophioglossaceae, 709.
— of PolypodiaceEB, 706.
— of Psilotum, 715.
— of Schizajacese, 709.
— of Tmesipteris, 715.
— protection from moisture,
13.
Spore, of Equisetum arvense,
712.
— of Lycopodium, 716.
— places of origin, 10.
— unicellular brood-body,
ii.

567.

Si)ectrum, absorption, of chlorophyll,
Specularia, colour of flowers, ii. 183.
ii.

627.

ii.

494.

ii.

ii.

473.

ii.

ii.

Specific constancy in offshoots,

i.

i.

ii.

i.

Sphere

Spongy parenchyma, functions,

279.
Sporangiole, of Chfetocladium,

581.

ii.

ii.

ii.

ii.

381.

— extinction by Humble-bees, 239.
— extinction of, 899.
— fertilization and origin of, 594.
— of flowering plants, number, 604.
— origin of, 486.

— opening and closing,

Sponge, symbiosis with Chloruphyceai,

tissue,

85.

ii.

;

i.

Splachnum ampullaceum, capsule, ii. 703.
saprophytic on dung of cattle, i. 103.
Splachnum luteum, capsule, iL 703.

Spongy

641

i.

Staminal filaments, turgidity in Grasses,

i. 400.
Spiranthes, cohering jwUen-grains, ii. 97.
Spirochiete cholerse asiaticae, ii. 624.
Spirogyra, clilorophyll bodies, cf. PI. I., i. 373.
formation of zygote, ii. 657occurrence, ii. 654.
Spirogyra- filament, structure, ii. 656.
SpirogjTacea;, ii. 654.
Spirophyton. ii. 610.
Splachnacefc, true saprophytes, i. 103.
Splachnum, apophysis, ii. 702.
saprophytic, ii. 704.

movements

537.

ii.

Spathularia flavida, fairy rings, ii. 791Spawn, of Mushroom, a mycelium, i. 100.

— arrangement,

— as insect platform, 225.
— constancy in number, 86.
— division of labour, L 645.
— metamorphosis, 646.
— of monstrous flowers, 86ii.

398, 403.

i.

866.

ii.

—

471.

i.

267.

ii.

300.

—
—

Spartium junceum, scent, ii. 201.
Spartium scoparium and Xylocopa violacea,
flower

ii.

— phyllotaxis, plans,

312.

ii.

672.

i.

ii.

—

i.

Spaces, intercellular, i. 27, 63.
Spadiciflone, floral characters, ii. 740.
Spadix, of Anim maculatum, ii. 742.
Spangle-galls on Oak-leaves, ii. 537, 541.
Spanish flora, general grayness of, i. 317.
Sparganacere, ii. 745.
Spargauiiim, monoecious, ii. 297.

— pollination,
— protogynous,

436.

i.

i.

See Mulgedium.

SquirrelB, disperse fruits,

Squirting Cucumber, ii. 834.
Stachys, hybrids, ii. 585.
Stalk, of ovule, i. 644.
Stamen, morphological value of parts, iL 88.
parts of, i. 642.
Stamens, ii. 87-

ii.

10.

ii.

i.

446.

— as "path-finders", 238.
— proof of protective nature,
— transformed shoots, 443.
— used as needles, 434.

Soredia. of Lichens, ii. 24, 693, 816.
Son, of Ferns, ii. 11.

Stemooitis fusca. sporangia,

ii.

491.

Stephan osj>hÄra, structure, ii. 631.
Steppe-antelope, eastward retreat, ii, 462.
Steppe-fauna, eastward retreat, ii. 462.
Steppe-flora, eastward retreat, ii. 462.
previously in Central Europe. iL 9C3.
Steppe- insects, probable eastward retre;it.

ii.

462.

Steppe-plants,

ments

in,

&c.,
ii.

coloured

stamen-fila-

183.

covered by glandular viscid hairs,
reserve-buds,

ii.

i.

230.

33.

seed protection, ii. 450.
sticky fohage in, iL 236
Steppe-porcupine, eastwanl retreat,

ii.

462.

977
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Steppe- witches,

See CfUtratl.
Stmtiotes, protective isolation by water,

Stratification.

850.

ii.

Sterculii»ce:i'. gecd-ilisiK^rsial.

ii.

837.

Stereum. te-xture aiid lijmenium,

234.

688.

ii.

Stratiotes aloides,

Sterieuiala, of Ttasidiomycetes. ii. 20.
Sterility of plants under cultivation, ii. 403.

SterDber^ia, protection of poUeu from rain,
iL 112.

Sternbcrgia lutea, autogamy, it. 373.
Sticky bristles, aud protection of flowers,
237.

ii.

— fruits, 869.
— secretions, and protection from marauders.
ii.

234.

ii.

Stigeoclonium, thallus, ii. 652.
Stigma, adaptation to wind-polHnation,

ii.

151.

— and wind-fertilization, 134.
— as pollen-protector, 111.
— attraction for pollen-tubes, 413.
— cbanges after [wlHiiation, ü. 285.
— morphology, 645.
— pollen selection, 404.
— stifby, 2S2.

Struggle for existence, ii. 600,
Stnithiopteris germanica, height,

Stylidiaccie,

—

functions,

dispersal,

i.

i.

536.

ing

i.

i.

— plants,

ii,

692.

— wild, in grafting,

i.

864.

to,

ii.

214.

— importance,

i.

535.

pit-like depressions,

479.

of pollen-

i.

sleep, of jilante, i. 356.
Sue-birds, pollen transference by,
Sun-dew. See Drosera.

Proteaceie,

i.

297.
protectionfrommoiaturebycuticularpegs,

—
]>apiUa-like
outgrovrths,
295.
— protection from moisture by rolling of
302.
leaves,
— protection from wetting, 292.
— regulators of transpiration, 309.
— shape when open, size, 281.
— surface view and section, t 294.
— within boUow tubercles, 300.
i.

i.

i,

i.

i.

i.

Stomate, of Harchantia. ii. 697.
Stomates, in Antbocerotacese, ii.
Stonecrop. See Sedum.

Stone Pine.

ii.

698.

428.

See Pinua Pinea.

Storage of pollen, ii. 94.
Storm, effect on vegetation,

Vol. IL

i.

474.

ii.

i.

i.

507.

i.

Tapetal

cells,

of anther,

Taphrina camea,
i.

i.

ii.

blisters

94.

on

btrcb-leaves, iL

676.

21.

382

Tap-root.

760.

i.

Taraxacum,

669.
669.

aestivation,

ii.

210.

— geitonogamy. 319.
— laticiferouB tubes, 470.
— protection of pollen, 114,
ii.

ii.

Swertia, nectaries, ii. 178.
Swertia perennis. autogamy, ii. 341.
honey protection, ii. 241.
Swietenia Mahagoni, flower, ii 286.
plants, characteristic«,

812.

— reserve-buds. 35.
— salt on leaves and stems, 236.
732.
Taraus. mechanical tissue,
— pollen -grains, 99.
167.
Tannin, absorption by Mildews,
— decomposition by Aspergillufl niger,
— taste, 462.
1.

of PeronoBporcEc, ii. 57.
Sweeping-hairs of style, ii. 318.
Sweet Flag. See Acorus CaUimut.
Sweet-sop. See Anona »<ywamo*ta.
Sweet Vernal Grass. See Antkirxanthum.

Swimming

292.

i.

Swarm-spores, l>ehaviour towards light,
in Saprolegniaceie,

ii.

198.

i.

Tamarisks. See Tamariseinfcp.
Tamarix, not true "manna", ii.

ii.

in Gymnospcmis, ii. 438.
-- of SelagincUa, ii. 715.
philosoplier,
in Chytridiacea;,

287.

ii.

247.

ii.

421.

Swamroerdam, Butch

327.

i.

i.

See Corj/pha iimbraculi/era.

Tamariscinea;,

and respiration, i, 496.
Sunshine, and flowering, ii. 474.
— and opening of flowers, ii. 219.
ii.

509.

TamarinduB, flower,

Sunlight,

Suspensor, of embryo,

2M. 296.
protection from moisture by
i.

ii.

Talipot Palm.

Smnmer

ii.

Stone-fruit,

tions,

Talipot, size of leaf,

67.

i.

299.

ii.

Tables of relative growth at different eleva-

Talinum fruticosum,
i.

ii.

298.

i.

— of Moss capsule, 702.
— over-arched, of Australian
—

ii.

Sumachs. Sec Ekus Cotinus and B. Typhinum.

ii.

604.

606.

i.

— in the farrows of green stems,
— of Knightia excelsa. 751.

ii.

ii.

ii.

of,

464.

ii.

i.

i.

— in

siong,

i.

308.

548.

23.

602.

ii.
ii.

ii.
ii.

— of Braun's classification, 605.
— of De Candolle's classification, 603.
— of Endlicher's classification, 604.
— of Jussieu's classification, 602,
— of Linnseus's classitication, 288.
— of Sachs's classification of Thatlophytes,

ii.

i.

97.

ii.

201.

"Witches' Broom " galls,
Syrrhopodon scaber, thallidia,
System, Linnean, i. 6; ii. 288.

Table Mountain, vegetation of. i. 306.
Table of Bentham and Hooker's main diri-

463.

i.

296.

ii.

— and honey secretion, 172.
407.
grains,
— and transmission of carbonic acid, 370. Sulphur, sources of, 458.
— necessary for proteid formation,
— and water-pores, 3Ö6.
624.
— arrangement in switch-plants, 332.
Sulphur Bacteria,
— exudation of saline solution from, 236. Sulphuric acid, reduction, 458.
— functions, opening and closing guard- Sulphurous rain, 151.
ii.

ii.

329.

i.

Sugars, conducting tisues for,

ii.

378.

i.

334.

ii.

Sugar solution and germination

i.

i.

i.

i.

ii.

of classification,
Syzygites, parthenogenesis,

i.

Stolon, nature of, i. 663.
Stoma, description of. i. 63.
Stomata. and diurnal positions of leaves,

cell«,

—

— natural,

—
— manufacturing of, 377.
— storing, 358.
— viscous fermentation, 506.

571.

81, 416.

ii.

Synthesis, of Lichen, ii. 692.
in plants, hypotheses regarding,

scent,

—
—
—

i.

520.

pollen -grains,

327.

of

formation»

&c., gall

Synergidffl, of egg-apparatus,

762.

i.

—
—
—

392.

i.

ii.

change

floral

191.

Syringa vulgaris, hermaphrodite,

Succulents, compared to camels, i. 32S.
heat resistance, i. 554.
not eaten by animals, i. 432.
water-retaining substances in juices,
Suckers, of Bartsia alpina, i. 180.
of Lathra*a, i. 182.
of Pedicularis, i. 179.
of Rhinanthace.'e, i. 178.
Sugar, formed by protoj'la.sts, i. 61.
from formic aldehydf. i. 456.

637.

i.

i.

Tauricum,

ii.

Syringa, autogamy,

391.

Succulent fruits, dispersal,

619.

i.

Stock. See Matthiola.
Stock, relation of graft

496.

sprinkling

-

275.

ii.

Synconium, of Ficus. ii. 157.
Synedra Ulna, ii. 626.

ii.

i.

i.

26.

Subulariaaquatica, sub-aqueous fertilization,

448.

— chlorophyll protecting,
— deciduous, 351.
— of Legumiuos.-e, 448.
— of Marattiaceje, 709.
— protective, 351.
Stipule-tendril,

ii.
i.

ii.

ii.

Stipules, chief function,

ii.

colour,

744.

i.

pollen

oflicinale,

Sjfmphytum

458.

ii.

617.

fruits boring into ground,
isolated colonies, i. 528.

Symphytum

Synchitrium Anemones,

— effects of Bacteria on. 623.
— influt^nce on graft, 571.
878.
Subterranean fruits,
— ronts, mechanical adaptation,

Stipular nectaries, ii 232.

— spines,

to,

699.

ii.

ii.

Substitution-buds, characteristics, ii. 34.
Substitution and plant succession, ii. 498.
Substratum, classification of plants accord-

617.

i.

i.

250.

i.

255.

i.

441.

i.

— pollen -grains, 97.
— unfolding of inflorescence,

309.

Substance, intercellular,

Stimulus, propagation of, i. 151.
transmission in sensitive plants, &c.,
Stinging Nettle. See Urtica dioica.
Stipa, fruit anchoring, i. 616.
Stipa capillata, folding of leaf, i. 344.
leaf, section, i. 342.
Stipa pennata, PL Vl.

awn

i.

— formation,

776.

i.

bristles,

apparatus,

position,

761.

i.

gams, in relation to cultivation,

— of Liverworts and Kotifeno,
— of plant and aniTnal. 254.
— of plants with Ants, 233.
— of Yucca with Moths, 159.
ii.

Sub-alpine plants, autogamy in, ii. 400.
Suberin, chief component of cuticle, com259.

i.

ii.

421.

ii.

716.

i.

i,

Symphytum,

Styphnolobium japonicum, green cotyledons,

Stigmas and stamens of Iris. ii. 729.
Stigmatic chambers, of Asclepiads, ii.
StUt^roots, i. 758, 759.

i.

Symphyogyna, vascular system,

414.

ii.

767.

ii.

— and nutrition, 466,
— case allied to that of Lichens, 268.
— essential conditions, of Lichens, 244.
— general considerations, 243.
— of Bacteria with root-fibres, 521.
— of fungal byphai with roots of Phanero-

ii.

714.

i.

646.

ii,

Switch- plants, chlorenrhynia, i, 331.
green tisHue. relative position, 1. 471.
strengthening tij»i*ue», I. 426.
Switch-shrub, stem in section, i. 332.
Sycamore. See Arer PsrmiO'pltitanvs.
Symbiosis, and evolution, ii. 610,

i.

ii.

ii.

structure,

76.

i.

i.

ii.

Stimuli, acting on roots,

life,

— morphology, G44.
— movements of, 277.

i.

ii.

of

Style, attraction for pollen-tubes,

ii.

of,

mode

rooU, i. 752.
spiny loaves, i. 438.
winter sinking, i. 552.
Strawberrj-, Wild. See Fraitai\a tesca.
Strawberry- tree. See Arbutus Unedo.
Strelitzia. S. African, ii. 734.
Streptocarpus jiolyantlnis, cotyledons, unequal development, i. 622.
Striation. cause of, i. 5C9.
Stroma-starch of Hyclrodictyon, ii. 640.

Stnivea delicatula. habitat,

ii.

ii.

Stigmaria, nature

ii.

1.

669.

i.

ii.

Taraxacum
iDg,

——

officinale, durtktion of

ii.

blossom-

218.

elevation and coloration, ii. 611.
latitude and clusing, ii. 218.
latitude and opening, ii. 217.
leaves and rain conduction, i. 95.
plumed fruits, il. 857poUen-grains, ii, 99.

112
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'"Rltmiölk", preparation

of.

Taxacew. cone characters,
Taxodiese,

ii.

725.

dung

TaxtKlium disticbuni, diameter,
knee-like routs,

age.

720,

i.

dimensions, i. 722.
Taxodium niucronatum, girth,
Taxus, dicecions, ii. 299.

— hairiness,

657.

i.

— protection of pollen,

117.

ii.

TaxuB baccata, age. i. 720.
and galls of Oecidomyia

Taxi,

547.

ii.

ashanalysis of branches with leaves,!.
dimensions, i. 722.

foHage and rain, i. 92.
mucilage drops on ovules,
pollen discharge,
seed, ii. 440.

Tea and Indian

419.

ii.

145.

ii.

Ro.tes,

70.

number,

— Mullein, preparation,

i.

ü. 555.

See Dipsacvfi.

Tecoma,

effect of ringing,

Tecoma

radicana, climbing roots, L 701, 702,

481.

i.

ii.

479-

i.

propagation by root^cuttings,

27.

ii.

—

geitonogamy, ii. 322.
Telekia speciosa, floral change of colour,

ii.

191.

Telcphium Imperati, cross-fertilization, ii. 308.
duration of flowering,
nectaries,

ii.

213.

ii.

Fungus of Cora,

Telephorus, honey-sucker, ii. 179.
Teleutospore, and chlamydospore,
of Rust-fungus, ii. 24.
of Uredineie, ii. 685.

—
—
— stage,

of

ii.

Oymnosporangium,

ii.

ii.

classification,

ii.

ii.

of,

592

i.

525,

of,

i.

145.

593.

i.

704.

442.

552.

533.

Tetrao medius. hybrid, peculiarities of, ii. 572.
Tetrao tetrii and T. Urogallus, hybrid, characteristics of,

ii.

Tetraphis, thallidia,

572.
ii.

23.

,^61.

i.

i,

338.

i.

646.

621.

722.

ii.
i.

Tilia ulmifolia, stamen,

729.

854.

ii.

202.
351.

87.

ii.

ii.

734.

— plumed seeds escaping, 862— protective water-receptacles,

ii.

234.

Tillandsia recurva, dissemination, i. 614.
TUlandsia nsneoides, dissemination, i. 614.
Tilletiacese, distinctive characters, ii. 675.

Timmia Norvegica, propagation from
ii.

—

124,

ii.

water

100.

i.

438.

leaves,

458.

See Phlcum

pratcnse.

i.

i.

27.

729, 730, 731.

836.

Thlaspi rotundatum, ii. 192.
Thorn-apple. See Datnra Stramonium.
Three-sided apical-cell, i. 578.

See Amieria.
107.

of plants,

i.

— permanent,
— systems,

577.
i.

582.

sorts of,

i.

589.

Tmesipteris, habit and appearance, ii. 715.
roadflax. See lAnaria.
Toad-stools, basidia, ii. 20.
resemblance of Balanophoras to, i. 190.
Tobacco. See Nicotiana.
Tobacco-plant, effect of cold soil, i. 356.
Todea, aerial roots, i. 753
Todea barbata, aerial roots, i. 714.

— — experiments with air-roots,
ii.

tubers, ii. 796.
Thlaspi, nectaries, ii. 175.
Thlaspi alliaceum, Ac, colour-contrast in
inflorescence, ii. 192.
Thlaspi arvense, autogamy, ii. 335.

ii.

i.

351.

i.

Tilia intermedia, seed-dispersal,

i.

438.

Thrips, eater of pollen,

i.

Hormomyia Köaumuriana,
i.

— mechanical, arrangement,
— meristematic, 582.

group of, i. 436.
Thladiantha dubia, seed-dispersal,

Thrift.

leaves,

722.

i.

Tissue, cellular, unsuitability of term,

176.

Thistles,
ii.

galls of

ii. 539.
cotyledons,

Timothy-grass.
i.

Thistle-leaves, use of temj,

Tetragonolobussiliquosus, leaf, day andnight
positions, i. 533.
Tetraneura alba, gall on Elra-leaf, ii. 533.
ii.

ii

— spiny leaves,

Tetractium quadricorne, fruit-protection,

on Elm-leaf,

foliage559.

Thickening-bands, in porous cells of Sphii^-nacece, i. 219.
Tliistte, Carline.
See Carlina acavlis.

Testa, modifications of, ii. 424.
Tetanus, and stinging hairs, i. 442.

ii.

i.

closing of anthers, ii. 125.
pollen-grain, ii. 100.
Thesium rostratum, pollen-grain,

203.

gall,

i.

560.

alpinum, abso^jtinn of
through leaf-surface, i. 230.

3.

ii.

i.

— heterostyly, 302.
— many species parasitic,
— nectary, 176.
— pollen-grains, 99.
— protection of pollen,

147.

202.

inflorescence,

ii.

Theaium

i.

Termites, and dead trunks,
Tcrpenes, ü. 203.

600.

ii.

ii.

697.

and

— — unfolding leaves,

ii.

i.

ii.

TUia argentea, bi-coloured

Tilia parvifolia, scent,

i.

ii.

— discussion of,
— of leaf, 627 et seq.
ii.

leaf-

41.

of germination, correction,

i.

Americana, scent,

— — unfolding leaves,

91.

ofvegetation, attempt to estimate, i. 557.
Thesium, autogamy, ii. 396.

i,

108.

ii.

202.

ii.

mechanical tissue arrangement,

ii.

production, fruit ripening,

i.

sheltering of pollen,

Tillandsieie, characteristics,

leaf-faU,

i.

Terminology, difficulties

i.

ii.

ii.

674.

Thermal constants, flower-opening,

i.

i.

and
sporangiolef,

i.

i.

Tetraneura Ulmi,

592.

317.

— characteristics, 689.
— mechanical tissue, 733.
— petiolar, 691.
— spiral twist, &c., 698.
— stipular, 690.

Terpenoid scents,

i.

— plant-forms known to,

Tenacula, of Struvea, ii. 646.
Tendril, adhesive discs, i. 699.

720.

ii.

diameter,

ii.

547.

87.

ii.

~ bud-scales, 626.
— flower, 292.
— fruiting branch, 426.
— hermaphrodite, 296.
— hybrids in, 584.
— nut, 429,
— phyllotaxis, 399.
— scent, 202.
— scent at a distance, 207.

673.

cuttings,

488-

ii.

Thymus citriodorus, scent, ii. 203.
Thymus montanus, scent, ii. 203.
Thymus Serpyllum, bud-galls, ii. 531.

Tilia grandifolia, age,

—

i,

ii.

Tilia

3S.

ii.

;

i.

Tendrils, classification, i. 692.
Ti'utacle, structure of, in Drosera,
Tt-'utacles, movements in Drosera,

ii.

ii.

Tilia alba, scent,

Theophra.stus, i. 3; ii. 1.
applies term "Phrjgian undergrowth",

i.

90.

ii.

— distribution of sexes, 298.
— influence of gall-mites, 550.
— seed-protection, 446.
— twisting of internodes, 417.
— various species, scent of foliage,

ii.

i.

i.

Tendril-bearing stem, i. 689.
stems, classification, i. 694.
Tendril-climbers, various adaptations,

Thymus, anther,

—

'

604.

ii.

Theophrasta Jussieui, propagation by

i.

ii.

flower

ii.

365.

ii.

ii.

ii.

Theobroma Cacao, stamen,

i.

i.

in,

— nectaries, 174.
— protogynous, 312.

611.

Theleboleae,

i.

autogamy

Thymelacc-ffi,

ii.

605,

— nature of, 619.
— of Liverworts, 696,

Temperature, and germination of seeds, i. 557.

417.

ii.

ii.

Thamnidium, sporangia and

36G.

442.

Thunbergia grandiflora, stigma, ii. 279.
Thunbergia laurifolia, stem structure, i. 477.

ii.

Tellima grandiflora, calyx and autogamy,

ii.

ii.

24.

Thallus, application of term,
523.

— twisting of intcniodes,

ii.

— terrestrial, absence from Paleozoic strata.

084.

ii.

— and growth, 512.
— and habit of plants, 523.
— and respiration, 496,
— and unfolding leaf-buds. 538.
— minimum for plants, 542.
— observations, winter, 547.
— of soil and air in Aljjine regions,
— shade, highest, 556.
— within flowers, 500.

143.

Thallophyllodea, of Braun, ii. 605.
Thallophyta,alternatiouofgeuerations,ii,480.

Thallopbytea, nature
ii.

143.

ii.

688.

Orientalis, branch with cones,
Thunbergia, effect of ringing, i. 481.

stamen,
Tilia, bark, L

23.

— description, 619.
— subdivision of Endlicher,

695.

ii.

ii.

145.

— of Muscinese,
— of Pediastrum,
—

175.

— hymenium and hymenophore,

124.

Thalictrum angustifolium, ii. 145.
Thalictrum flavum, ii. 145.
Thalictrumfoetidum, pollendispersion, ii.
Thalictrum minus, pollen dispersion, ii.
Thallasiophyllum clathrum, ii. 662.
Thallidia, of Hydrodictyon, ii. 24, 482.

stem section, i. 477Teesdalia, seed-cement, i. 615.
Telekia, ejection of fruits, a. 840.

Thuja

i.

ii.

Thalictrum alpinum, pollen dispersion, ii. 143.
Thalictrum aquilegifolium, pollen discharge,

706, 751. 754.

Telephorese, and

328.

ii.

— protection of pollen,

Teasel.

leafless branches,

i.

Teucrium flavum, Bced-diBpersal, ii. 841.
Teucrium montanum, and bud-galls of Lactomelopus Teucrii, ii. 544.
Teucrium Orientale, change of position of
styles and stigmas, ii. 305.
inflorescence and flowers, ii. 305.
Teucrium Scordium, and bud-galls of Lactomelopus Teucrii, ii. 544.
Teucrium subspinosum, spinosity, i. 444.
Thalamiflorje, of De CandoUe, ii. 603.
Thalamus. See Floral xtem.

— geitonogamy,

146.

ii.

i.

Thalictrum,coloured8tamen-filameiit8,ii.l83.

443.

in dissemination of

205.

i.

—
— pollen storing and dispersion,
— twig, 410.
— winter colour, 485.

317.

i,

Mistletoe,

Thuidiumabietinum, parthenogenesis, ii. 464.
Thuja, arrangement of scale-leaves, i. 412.
embryo development, ii. 438.

211.

ii.

agmt

Thrushes, chief

on

103.

i,

Teucrium, lestivation,

725.

ii.

of carnivores,

Tetraspora, life-cycle, ii. 636.
Tetraspore, of Floridese, ii. 24.
Tetrasporese, ii. 606.

722.

i.

725.

ii.

Taxodium Mexicanum,

— OTulo,

Tetraphis pellucida, habitat, i. 109.
Tetraplodon angustatum, saprophytic

143.

i.

ii.

725.

Tofieldia,

autogamy,

— equitant leaves,

— nectaries,

ii.

i.

ii-

225.

175.

Tolypellopsis ulvoides. See

Tomato.

i.

334.

336.

Chara SteVigera.

See Solanum Lycopersicum.

Tommasinia

verticillaris, colonies,

i.

528.

See Dentaria.
Toothwort. See LatkrcFa Sguamaria.
Torchwood. See Verbascum thnpsiforme.
Tooth-cress.

Torenia, pollen deposition, ii. 280.
Torilis Anthriscus, hooked fruit, ii. 871.
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Tomelia fragrans^Philodcmlrou pertusum.
temperature nitltin

siuitlie,

i.

501.

Torsiou, and phyllotaxis, i. 407.
ami twining, i. 6S3.
of climbiDg stem, i. <"S^.
of fibrous strands iu nutating stems,
of leaf-stalks, i. 417, 41S.

—
—

—
—

—
—

i.

6S3.

ii.

297.

Trabecula;, of Isoetes sporangia, ii. 717.
Tracheae, name of wood-vessels given from
erroneous view of function, 1. 276.

Tracbeides, function of. i. 277.
mode of sap conduction, &c., i. 277.
oamo of wood-cells given from erroneous

—
—

view of function, i. 276.
nature of wall, i. 277.
of Conifene, Ii. 720.

—
—
Trachyte,
83.
— mountains, sand at hnse, 82.
Tradescautia, absorbeut
600.
— allurement by petals, 171.
— antbocyanin, 520.
— cotyledon in germination, 606.
— edible stauunal hairs, 170.

to,

ii.

ii.

308.

duration of blossom, ii. 214.
Tradescantia Virgiuica, cross- fertilization,
Ü. 308.

opening and closing, ii. 212. ,-'
Tragacanth bushes. See Astragalus.
Tragacanth -shrubs, spiny, i. 435.
Tragacanth acei, geographical distribution,

i.

i.

6(58.

90.

872.

ii.

caudei,

i.

ii.

ii.

620.

fibres,

ii.

Trametesnidiciperda.SeePo^yponwannoyiiÄ.
Transference of pollen, by explosive appa265.
by percussive apparatus, ii. 262.
Transformation, of reserve substances, i. 601.
- progressive, by inherent forces, ii. 596.
"Transitional forms" of Viola really hybrids.
ii.

714, 753.

of growth, i. 659.
root-hairs of. i. 224.
tropical, delicacy of outer wall of epidermal cells in certain, i. 284.

it 534.

687.

centripetal,

i.

i.

94.

94.

Transpiration, and fall of
and growth, i. 513.

leaf,

i.

355.

—

— and root-pressure,

i.

282, 366.

complementary and supplementiiry

Trentepohlia lolithus, scent, ii. 653.
Trentepohlia spongophila, Sumatra, and
sponge, ii. 653.
TrentepohHa umbrina, and Lichen-fungi, ii.
Treub, and chalazogamic fertilization, ii. 616.
Trianon, Botanic Gardens, and natural
system of classification, ii. 602.
Tribulus Orientalis, spinöse fruit, ii. 875Triceratium Favus, ii. 626.
Trichia clavata, spore-dispersal, ii. 813.

—
—
—
—

action of. i. 281.
and vascular tissue, i. 347, 362.
by cortex of stem. i. 330.
cessation for lengthened periods, i. 304.
conditions of, in tho case of plants with

Trichoblasts, of Mangrove stilt-root«,
Trichochne. pericarp mucilage, i. 615.
Trichocolea tomentella. stem, i. 591.

—

rolled leaves, i. 305.
contrivances for aiding, in placts with

reddening of sea, i. 389.
Trichogyne, of Dudresnaya, ii. 53.

rolled leaves. L 303.

i.

701.

— of rioridea;,

ii.

ii.

621.

—

Trichoatomum tophaceum, lime-incrusted,

i.

i.

i.

i.

knowledge of conditions regulating, ncoessary for cultivation,

i.

i.

i,

— neceasity
plants,

313.

169.

for diminution, in high Alpine
i.

i.

288.

ii.

ii.

182.

176.

autogamy,

ii.

337.

Trientalis Europa;*, difficulty of cultivation.
i.

113.

fruit,

—
— nectaries, 179.
— protection of pollen from wet,

ii.

873.

ii.

ii.

109.

Trollius Euro pajus, effect of mutilation,
flower, section, ii. 249.
ii.

ii. 517.

201.

sheltering of pollen, ii. 110.
Troineolimi. cotyledons, i. 608; ii. 421.
fading of flower, i. 743.

—
— leaf-stalk tendrils, 692.
— nectary, 177.
— pollen-grains, 98.
— ringed tendrils, 694.
— Venation, 632.

Tropa-'olum majus. seedling,
Truflle. See Tubfr.
Truftle-fruit,

ii.

607.

i

G78.

Trumpet
Trumpet

hyphtu. of Laminaria. ii. 662.
Tree. See Catalpa syriiujtr/oUti.
T8chitscherb<iden, interior of Istria. absence

of Heaths,

nectaries,

Tridactylites.

315.

— necessity for means of increasing, in float
ing leaves,

i.

Tricyrtes pilosa, flower, 11. 181.
flower and autogamy, ii. 361.

honey concealment,

599.

i.

Trichophllus. in hair« of a Sloth, ii. 627, 653.
Trichophyton tonsurans, cause of Herpes, i

281.

i.

Trixago, pollen sprinking, ii. 272,
Trixago apula, autogamy, ii. 353.
Trollius, colour of sepals, ii. 183.
movements of stamens, ii. 250.

i.

260.

310.

— leaf movementa in relation to, 338.
— mechanism of, compared to suction-pump,

grain, scutellura, &c..

TriumfettaPlumieri, hooked

i.

Trichomes, dead, restrictive of tranepiraiion,
1.

636.

ii.

GO.

Trichomanes Lyallii, ii. 707.
fronds and sorus, ü. 11.

i.

ii.

ii.

— cnrrent, 274.
276.
path of,
— effect on cell -content«, general considerationa,
274.
— extent of action, 282,
— factors in, 326.
— form and position of organs of, 325.
i.

261.

Triticum caninum, arched leaf. i. 430.
Triticum repens, boring scale-leaves, i. 653.
Triticum vulgare, absorbent cells, i. 6üO.

scent,

Trichodesmium Erythraium, and "Flowers
of the Sea",

i.

ii.

652.

653.

Transmission of water, centrifugal,

through plants,

—
— and Puccinia graminis,
— polUnation, 142.

i.

i.

ii.

531.

ii.

Tripoli powder, and diatoms, ii. 614.
Tritelia. pollen -grains, ii. 98.
TrJtlirinai aculeata. aerial root spines, i. 433,
Triticum and .JÜgilops. hybridization, ii. 583.
and Elymus, hybridization, ii. 583.

i.

ii.

311.

ii.

Trillium grandiflorum. scent, ii. 202.
Triopteris bifurca, seed-tlispersal. ii. 853.
Triopteris brachypteris, pollen-grains, ii. 99.
Trioza Khamni, scroll-gall on Rhamnus
catharticus,

—
— tables of dimensions, 722.
— trimming of. on transplanting, 92.
— various, and cold resistance, 544.
Trentepohlia, structure,

521.

Tripoli, construction

Trees, age, i. 720.
and struggle for existence, ii. 515.
characteristics of inflorescences, i. 745.

Tremella mesenterica,

ii.

—
— protogj'nous,

—

Tragus. See Bock.
Trailing Azalea. See Azalea procumhens.
Trametes, nutrition, attacks cell-walls, i. 167.

Triglochin Barellieri, flower, i. 646Triglochin palustre, flowers, ii. 149.
hooked fruits, ii. 874.
Trigouellafoenum-grsecum, tubercles on rootTrillium, autogamy, ii. 332.
duration of flower, ii. 214.

Tree of Chastity. See VUex Agnus-castus.
Tree of Life. See Arbor vita.

i.

135.

ii.

mode

741.

ii.

ii.

ii.

— dichogamy and cross-fertilization, 314.
— pollen storing and <bspersion, 148.

714.

i.

767.

848.
Triglochiu, dichogamy,

137

See liavenala Madagas-

Tree, habit, i. 718.
phylogenetic, thallophj-tic part,
"Tree constrictors", i. 704.
Tree-ferns, ii. 473.

210.

i.

i.

—
—

aerial roots,

191.

844.

of Lathrsea and Pinguicula,
of Bartsia, i. 138.
of Utricularia neglecta, i. 121.
Traveller's Joy. See Clematis.
Traveller's Tree.
carUnsis.

662.

ii.

nidificum, seed-dispersal, ii. 854.
prateuse, downward pull of roots,

TrifoUum tomentosum, wind-dispersal,

136.

i.

i.

hybndun», change of colour,

Trifolium repens, antholysis, ii. 83.
creeping stem, i. 662.
shade and growth, ii. 506.
TrifoUum resupinatura, scent, ii. 203.
scent during day, ii. 209.
Trifolium spadiceum, change of colour, ii. 192.
Trifolium stellatum, creeping fruits, ii. 843,

i.

i.

ii. 184.
ii. 855.
frngiferum. creeping stem,

seed-diapcrsal,

ii.

447.

ii.

ratus,

inflorescence,

Trifolium
Trifolium
Trifolium
Trifolium

— cotyledon.^, 421.
— floats, 638.
— fruit anchoring, 617.
— heterophyllous,

—

duration of blossom, ii. 214.
germinating seed, i. 599.

ii.

282.

—

of Lathnea,

Tradescantia crassula, cross-fertilization,

i.

i.

—

i.

lestivation,

Trifolium agrarium. fruit, ii. 433.
Trifolium badium. fruit, ii. 433.

i.

Transplanting, of plants, with symbiotic
mycelia, i. 250.
Transport, of food materials, i. 466.
of water, i. 366.
Trapa, air-bladders, i. 425.

i.

habitat, spines,

ii.

i.

Trapella sinensis, hooked fruit,
Traps, advantage of, i. 158,
animal, of Dioniea, i. 149.

i.

— capitula closing and pollination,
— flowers after pollination, 286.
— geitonogamy, 319.
— laticiferous tubes, 470.
— time of closing, 221.

i.

natans, calyx and fruit, ii. 434.
direction of roots on germination,
resting of seeds, i. 563.

i.

Tragopogon,

ii.

i.

Tmpa

ii.

foreign

407.

ii.

347.

1.

— seasonal, 347.
— signification of, 283.
— shape in relation
327.
— substitute for, in certain plants,

i.

ii.

ii.

284.

i.

by stomata, i. 309.
-in deciduous leaves,

i.

cells,

pollen,

— corollas after fi-rtilization, 286.
— floral change of colour, 191.
— insects and keel movements, 252.
— leaf, diurnal positions, 534.
— movements of cotyledons, 532.
— scent, 203.

i.

Torus. See Floral rectptncte.
Tournefort, synoptical clas-sification. ii. GOl.
Tournefortta, buds on leaf -cuttings, ii. 43.

Toiicodcndrou. distribution of sexes,
Tozzia alpina, stamen, ii. 91.

regulation,

own and

Trifolium, behaviour to

Transpiration of cladodes, i. 334.
— of Lianes, i. 347.
protection of stomata, i. 290.

i.

307.

Tsuga Douglasii, Intermediate characters,
725.

Tuber, morphological value,
— nature of, i. 651.

ii.

6.

Tul>er mclauosporum, ii. 681.
Tuberaceaj, description, ii 678.

Tubercle, of PhylIoglo8«um,

ii.

715.

ii.

INDEX.

980

UpsaUi, floral clock, ii.
Urania, caudex, i. 714.
Urea, absorption of, i.

TubcrcloB, of OrchidH, with mtcrnal stomata,
double function, i. 300.

TubtTcular

galls,

U.

535.

ii.

Tuberculosis, bacterial origin, ii. G24.
Tubere. propagation of hybriils by. ii. 556.
replacing flowers and fruit, ii. 460.
resting, of desert perennials, i. 556.
Tubular floret of Composltae. ii. 115.
Tufa, calcareous, formed by the action of

—
—

Mouses,
Tulip Tree.

See Liriodendron

tulipi/era.

Tulipa, artificially induced drooping,

ii.

ii.

ii.

i.

568.

ii.

Ulmus

94.

TuHpaDidieri, cross-fertilization, ii. 307.
Tulipa Gesneriana, depth in soil and growth,
ii.

407.

autogamy,

sylvestris,

ii.

379.

flower, part of, Ü. 240protection of pollen, ii. 120.

scent,

ii.

Turgenia, protogynouB,

autogamy,

latifolia,

and growth,

ii.

682.

and
and

i.

29.

i,

protogynous,

ii.

ii.

ii.

ii.

i.

ii.
i.

i.

ii.

t.

i.

i.

in,

— plants, leaf arrangement, 420.
— stem, mechanical tissue, 732.
~ stems, annual and perennial, 688.
i.

i.

i.

Tylanthus ericoides, rolled leaf, section,!. 301.
Typha, absorbent cotyledon, i 765.

— cotyledon in germination, 606.
— details of germination, 608.
— erect leaves, 428.
— monoecious, 297.
— protogynous, 313.
— wax on leaves, 292.
i.

i.

ii.

ii.

ii.

ii.

i.

Tyi)ha angustifolia, leaf-twist, i. 429.
Typha latifolia, cohering pollen-gi-aius, ii. 97.
Typha Shuttleworthii, germination, i. 607.
cohering pollen-grains, ii. 97.
plumed fruits, ii. 857.
Typhacex*, ii. 745.
Typbus, relapsing, germ of, i. 163.
Tyrol, Castle of Ambras, Lichens on column
247.
i.

i.

547.

622.

i.

441.

XV.

PI.

694.

ii.

Ustilaginese, dispersal of spores, ii. 812.
Ustilago carbo. See U. seg^tum.

UstUago longissima, hosts, ii. 675.
Ustilago Maydis, ii. 675.
Ustilago segetum, life-history, ii. 675.
Ustilago violacea, on Caryophyllaceai,
Utricle, of Genlisea, i. 124.
primordial, i. 25.
Utricularia, autogamy, ii. 356.

ii.

675.

—

— dispersal of offshoots, 807.
— embryo, 596.
— floating habit, 668.
— leaves and bladders, 120.
— pollen deposition, 280.
— pollen dispersion, 105.
— protective isolation by water,
ii.

i.

i.

i.

ii.

ii.

ii.

234.

Utricularia Grafiana, i. 120.
Utricularia minor, i. 120.
Utricularia neglecta, traps, absorption
i.

cells,

121.

Utricularia nelumbifolia, commensal with

TiUandsia, runners

of,

i.

123.

Utriculariae, carnivorous plants, with trap-

ii.

~

bladders, i. 120.
some non-aquatic,

Uvularia, autogamy,

i.

123.

ii.

332.

— grandifiora, nectaries,

ii.

177.

i.

Umbilicaria, Foliose Lichen, ii. 694.
See Sciadopithya
Umbrella Pine.

V.

verti-

cillata.

i.

ii.

ii.

297.

313.

ii.

Fruticose Lichen,

ii.

685.

i.

Usnea barbata.

ii.

— mountain pines, 549.
— temperature observations,

stinging,

•

788.

— estivation in, 210.
— and Field-mice, 763.
— anthocyanin and elevation, 522.
— autogamy, 342.
— behaviour of cotyledons, 600.
— buds on hypocotyl, 28.
— coloured bracts
183.
— fleshy leaves, 327.
— flowers, sexual conditions in, 296.
— geitonogamy in, 323.
— honey, 179.
— hybrids few, 584.
— insect guests, 230, 243.
— integument of ovule, 81,
— liberation of cotyledons, 612.
— massing of flowers, 186.
— oriental, flowering, 745.
— periodically pendxdous umbels, 530.
— pollen deposition in, 278.
— poll en -grains, 102.
— power of crossing, 616.
— protection from grazing animals, 451.
of poUen, it 120.
— protogyny
311.
— scent of flowers, stem, &c., 199.
— schizocarp and mericarps, 430.
— seed protection from dryness, 450.
— sticky stigmas in, 282.
— venation, 632.

300.

ii.

ii.

persistent cotyledons,

105.

ii.

i.

— an amide, 458.
— nature of, U. 199.

i.

648.

ii.

687.

— and torsion, 683.
— conditions regulating, 682.
— independence of external conditions,

263.

stinging hair, i. 493.
Urtica urens, monoecious,

ii.

—
—
—

297.

ii.

distribution of sexes,

in,

442.

534.

ii.

i.

Turnip.
TiUT)entine Gall-apple, ii. 534.
Turritis glabra, anthocyanin, i. 520.
TussUago, distribution of sexes, ii. 297.
geitonogamy, ii. 321.
imperfect flowers, ii. 295.
protection of pollen, ii. 120.
Tuaailago Farfara, dichogamy, ii. 312.
flowering and flowerless shoots, i. 652.
two-coloured leaves, habitat, i. 293.

i.

750.

ii.

Urtica dioica, and gall of Cecidomyia urticae,

i.

i.

273.

i.

719.

— distribution of sexes,

373.

ii.

See Querciis Cerris.
See Brassica Rajya rupacea.

ii.

— androecium,

Ji.

Turkey Oak.

i.

i.

i.

ii.

94, 136.
in,

587.

ii.

623.

i.

— ejection of pollen,
— force of root-pressure
— pollen-grain, 102.
— pollination, 133.
— species causing tetanus,
Urticaceae,

i.

151.

ii.

i.

ii.

31.

i.

of i>olIen,

Cirsium

on

ii.

50-

ii.

amount

— bast-cells, 725.
— cotyledon stinging hairs,
ii.

i.

i.

i.

Urtica,

648-

ii.

525.

ii.

cardui, bud-galls
arvense, ii. 543.
Urpflanze, Goethe's, i. 12.

ii.

i.

Twayblade. See Listera.
Twining, accessory aids, i.

i.

Umbellifene, ü.

ii.

of,

Ulothrix zonata,

Ulva latissima,
Umbel, i. 739.

554.

i.

i.

TyroBin,

Schizoneura

gall of

Ulvacese. range, i. 390.
Ulvie. on Crabs, i. 77.
Ulvalactuca, best situation,

296.

ii.

i.

i.

and

Tetraneura alba, ii. 533.
of Tetraneura Ulmi, ii. 532, 533.

diameter, i. 722.
flowers and fruits, ii. 143.
pocket -galls on, ii. 532.
protogynous, ii. 311.
Ulothrix, cilia of swarming protoplast,

— habit,

ü. 342,

— and growth, 511.
— and leaf-movements, 532.
— and opening of flowers, 219.
— and organic acids, 464.
— and shortening of root, 770.
— nature of, 59.
— of staminal filaments, 140
624.
Turion, application of term,
— scale leaves function, 625.

near,

gall

Cyparissias,

525.

Clusiana, &c.,

533.

ii.

and Euphorbia

Pisi,

Uromyces Primulseintegrifoliaj.anU Primula

gall of

fruit-formation,

277.

i.

ii.

524.

ii.

Urophora

Ulva, chlorophyll bodies,

508.

and "burning",

Turgidity,

ii.

311.

ii.

flowers, sexual conditii>n3,

Turgeacence,

Uromyces

ii.

690.

ii.

Tunbridge ware and Peziza jeruginosa,
Tundra, the, Lichens of, i. 218.

light

nrbiculare,

313.

ii.

524.

ii.

Uromyces Phyteumatum, effect on Phyteuma

— life-history, 648.
— vacuole of swarm-spore,

203.

Tulostoma mammosum,

Turgenia

vulgaris,

carapcstris

Ulmi,

ii.

ii.

Tulipa

298.

i.

445.

ii.

434.

i.

i.

ii.

i.

&c., fruit-protection,

spines,

—
—
—
—
— protogynous,
— roots, 752.

123.

— dispersed by roots, 832.
— double flowers, 80.
— forcing, 564.

— hybridization and flower colours,
— insect platform, 229.
— leaves and rain conduction,
— opening and closing, 220.
— ojwning of flower, 212.

— protectionof stomata from moisture,
Ulex GaUii,

Urcdineae. dispersal of stKires, ii. 812.
habit and characteristics, ii. 685.
Urocystis, spores, ii. 675.
Urocystis Viol«, ii. 676.
Uromyces AJchcmillse, effect on AlchemilJa

—
267.

ii.

TJlmaceae, ii. 758.
Ulmus, bud-scales, i. 626.
flowering, ii. 150.
leaf-mosaic, i. 422.
phyllotaxis, i. 399.
pollen discharge, ii. 145.

260.

i.

TJdotea. thallus, ii. 645.
Ulex, explosive flowers,

215.

104.

of plants, nature of, ii. 230.
characteristics of inflores-

Unbidden guests
Undershrubs,
cences,

i.

— mechanical tissue arrangement,

i.

729.

Underwood, promotion of growth,

ii.

36.

Unfolding of Beech-leaves, i. 353.
of leaves, i. 349
Unger, Frauz. botanical observations at

—

ii.

495.

— history of plants,
— work on development and its
ii. 3.

Unguiculate

petal,

Unicellular

organisms,

ii.

title,

scent,

Upas-tree.

ii.

i.

13.

585.

ii.

107, 118.

ii.

Vaccinium MjTtillus, allurement of
ii.

insects,

206.

dehiscence of pollen-sacs,
grooving of stem, i. 96.
mycorhiza, i. 251.
nectaries,

ii.

ii.

92.

175.

protogynous, ii 310,

250.

green,

behaviour

towards light, i. 382.
unisexual flowers, ii. 291.

Unona,

ii.

— pollen tetrads, 97.
~ protection of pollen,
— sticky stigmas, 282.
ii.

745.

Kitzbllhel,

VacciniaceHp. ii. 770,
Vaccinium, hybrids,

202.

See Antiaris toxicaria.

Vaccinium Oxycoccus, dehiscence of pollensacs,

ii.

92.

duration of flowering, ii.
force of runners, i. 516.
stamen, ii. 91

214.

.
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Vaccimum

uliginosnm, and Exobisidiiim
Vaccina, Ü. 526.

autumnal

tints,

nectaries,

ii.

stamen,

L

490.

175,

91.
Vitis-Idsea,

poUon-sprinkliug,

ii.

shade and growth,

506.

and -absorbing

water-collecting
gans, i. 231.

Vacuole, ceutnü,

224.

ii.

or-

— leaf size and vertical height,
— massing of flowers, 1S6.
— scent, 202. 4SS.

i.

2S7.

ii.

ii.

Valeriana dioica, imperfect flowers,

ii.

£95.

protogyny. ii. 312.
Valeriana globulariaefolia, nectary, ii. 178.
Valeriana montana, aotbocyanin, i. 520.
&c., distribution of seies,

ii.

29S.

178.

ii.

flower, ii 178, 289-

432.
A'aleriana Phu, elevation

and

coloration,

iL 511.

Valeriana polygama, protogynous, ii. 312.
Valeriana saiatilis, scent, ii- 202.
Valeriana simplicifoUa, elevation and colii.

511.

imperfect flowers, il. 295.
Valeriana tripteris. anthocyanin, i. 520.
plumed fruits, ii. 857protogynous, ii. 312.
Valeriana tuberosa. store roots, L 760.
Valerianace». ii. 765.

— dichogamy in,

ii.

312.

Valerianella Auricula, autogamy,
Valerianella carinata. autogamy,

ii.

351.

ii.

351.

doubling through gall-mite, Ü.

549.

523.
Valerianella dentata, prot^^gynoua, IL 310.
Valerianic acid, ii. 202.
mite-galls,

Valerian scent,

ii.

ii.

ii.

299.

il.

105.

i.

Vallisneria altemifolia. pollination, ii. 133.
Vallisneria spiralis, i. 667.
and heat. i. 564.
flowers and pollination, ii. 132Valoniaceie, thallus characteristics, iL 646.

Valonias, colonies, L 5S5.
Vallate dehiscence of poUen-sacs, ii. 93.
Vancla cterulea, duration of flowering, ii. 214.
Vanda teres, seed-dispersal, ii. 862.
seeds and hygroscopic hairs, ii. 859.
Vanessa Urtioe, larvae on nettles, L 442.
Vanilla, scent, ü. 200.
Vanilla Orehid, ii. 738.
Variation, effect of habitat on, i. 334.
possible factors in, iL 593.
Btmctural. i. 8.
Variegation, causes of, i. 285.
Varnish excreting cells, distinctive features,
L237.
protective coating, L 353.
Vamiah-like covering of epidermis, composition, restrictive of transpiration, L 312.
Vascular bundle, strengthening of, i. 725.
Vascalar bundles, in leaf and stem, i. 619.
Vascular bundle-sheath. L 469Vascular Crypt^igams, alternation of generations, L 709.
common characteristic ii. 67.
Pala.'ozoic remains, ii. 612.
sexual reproductive organs, ii. 62.
two generations distinct, ii. 474.
Vascular tissue and transpiration, L 347, 362.
Vaucheria, PI. L, iL 57.

—

——

500.

and submerged, iL 501.
Veronica Beccabunga, habit and temperaleaves, aerial

267.

ture,
light,

645.

sessilis, fertilization,

Veronica), ii. 547.
elevation of petioles,
ii. 226.

53.

ii.

i.

insects

—
—

Vegetation, at mouths of drains, i. 105.
characteristics on sea-shore, L 390.

—
— coal period, 636.
— lines of, ü. 881.
— marine, vertical zone, 387.
— mountain limits, 527.
— of heaths and moors, indigestibility,

i.

432.

—
— universale,

i.

635.

i.

i.

104.

Ventilation-canals, functions of, L 63.
Ventral canal-cell, in Gymnosperms. iL 419.
Ventral suture, of follicle, &c., ii. 430.
Venus's Fly-trap. See Dionaa museipula.
Looking-glass. See Spteularia speculum.
Veratrum, hermaphrodite and staminate

—

297.

of leaf,

96.

i.

hairs,

ii.

ii.

508.

ii.

646.

—
— laticiferous, 470.
— nature of, 46.
i.

i.

—
L 362.
— spiral, L 471.
— various, L 469size,

Vetch. Bitter. See Orobus vemus.
Vetches, S. Europe, phyllodes, L 335.
Viburnum lantana, behaviour of stamens, L

unfolding leaves,

i.

ii.

Cecidomyia Verbasci,

ii.

colour-contrast of flower,

bud-galls of

colour-contrast of flower,

ii.

stomatal protective hairs,

i.

of Ceci-

189.

96.

292.

Verbascum phoenicum, nectaries, ii. 177.
Verbascum pulverulentum. deciduous pro354.

Verbascum thapsiforme, hairs, 322.
Verbascum Thapsus, autogamy, ii. 350.
i.

function of woolly hairs, L 227.
stomatal protective hairs, L 292.
443.

Verbascum verulentum, hairs, L 324.
Verbena oflicinalis, honey protection,
Verbenaceic, ii. 771.
Vernation, crumpled. L 349.

— in relation to transpiration, L 348.
— of pinnate leaves, 350.
— plaited, 349.
i.

i.

iL 212.

ii.

ii.

ii.

326.

200.

water- absorption,

of Ceci-

Verbascum olympicum, hairs, i. 324.
Verbascum phlomoides, i. 97.
method of water-conduction, i.

Veronica, opening of flower,

533.

349.

Viburnum Lentago, 48S.
Viburnum Opulus, geitonogamy,
scent,

189.

Blattaria, nectaries. iL 177.

i.

ii.

354.

peripheral flowers. iL 187.

544.
ii.

corolla and autogamy, ii. 367.
Verbascum Lychnitis, and bud-galls
domyia Verbasci, ii. 544.
Verbascum nigrum, and bud-galls
domyia Verbasci. iL 544.

hairs,

i.

i.

i.

Verbascum Austriacum, and

i.

326.

ii.

Verticillatte, general characteristics,

scent. Ü. 200.
texture of mite-gall,

— hybrids, 585.
— leaves and light, 410.
— sterility of hybrids, 571.

branched

ii.

petioles, L

Veronica prsecox, anthocyanin, i. 512.
Veronica saiatilis, gall-mites and flower
metamorphosis, ii. 548.
Veronica scutellata, weaving habit, L 674.
Veronica spicata, geitonogamy, ii. 326.
Veronica spuria, geitonogamy, ii. 326.
Verrucaria calciseda, heat resistance, i. 554.
Vemicaria purpurascens, heat resistance, L

deciduous stellate hairs,
geitonogamy. ii. 326.

170.

ii.

i.

tective

737.

740.

431.

— hairs and animals, 442.
— hybrid flower colour, 567.

Verbascum

i.

Veronica maritima, geitonogamy,
Veronica officinalis, elevation of

Verticordia oculata, seed-<li8persal, ii. 855.
Vervain. See Verbena officinalis.
Vessels, absence in seedling of Cuscuta, L 172.
in young Orobanche, L 184.

i.

i.

245.

554.

— specific constancy, 635.
— of leaf, terminology, 629 et seq.
— of leaves, 631.

odoxirless,

ii.

Versatile anther, iL 90.
of Grasses, ii. 141.

of Agaricineaj, ii. 689.
Velvety, texture, i. 320.
Venation, importance in Palieo-botany,

ii.

pollen,

419.

Vegetative cell, of pollen-grain, ii. 420.
propagation, ii. 790.
lengths of runners, ii. 802.
various causes, ii- 459.
Vella spinosa, spines, i. 444, 449Velum, of Isoetes, Ü. 716.
partiale, of Agaricine«, ii. 689.

flowers,

and

weather and autogomy, iL 391.
Veronica hederifolia, origin of flower-stalk,

honey protection, ii. 241.
Veronica pollita, light and growth,

i.

ii.

419.

gall-mitesanddoublingof flowers, ii.553L

i.

Venetian lagoons, vegetation,

i.

inflorescence,

547.

Vegetable and animal bodies, analogies, i. 591
kingdom, divisions, ii. 617.
mould, conditions of formation, i. 263.
Vegetable Sheep. See Haastia.

tea.

503.

ii.

Veronica bellidioides, weather and autogamy, iL 391.
Veronica chamwdrj'S and gaUs of Cecidomyia

Vaucheriacea;, ii. 643.
Vega expedition, temperature observations,

Verbascum, edible staminal

i.

—
—

ii.

iL

Veronica Anagallis, extremes of growth, iL

17.

Vaucheria clavata. as mud collector, L
motion of swarm-spore, i. 24.
structure and behaviour towards

Veratrum album, grooving

202.

Vallisoeria, dioecious,

— flower-stalk, 53.
— pollen dispersion,
— venation, 636.

ii.

Veronica alpina, weather and autogamy,
391.

—

ii.

oration,

development of

i.

Valeriana officinali5,cross-fertilization,ü. 307.
fruit,

—
—
— sporangium and spore,

Vaucheria

30.

Vacuoles, pubating. i. 31.
Vagina, of leaf, i. 595.
Valerian, WUdl See Valeriana officinalis.
Valeriana, imperfect flowers, ii. 2?1

nectary,

to

L383.
zoospore-fomiation,

i.

—
—

sexual organs, ii. 644germination, i. 575Klebs' experiments, ii. 482.

41.

i.

— systole and diastole,

Veronica, protogynous, ii. 311.
seed dispereed by rain, ii. 846.
stamens oa insect platform, ii. 225.

373.

i.

i.

ii.

and animals. L 432.
and Eiobasidium Vaccinii, ii. 526.
and MelampsoraGcBppertiauft, ii.525.

VaccLuium

Vaucheria, chlorophyll granules,

— cilia of. 29— colonies, L 5S5.
— conditions favourable

241.

direct

from atmo-

sphere, i. 238.
Vicia, how protected, i. 451.
keel movements and pollen-brush,
seeds and heat, i. 555.

—
—
— tendrils,

i.

ii.

252.

693.

Vicia amphicarpa, cleistogamy, ii. 393.
Vicia Cracca, elevation and coloration, ii. 511.
Vicia dumetorum, seed protection, iL 446.
ViciaFaba, colour-contrast of flowers, iL 189.
Vicia Melanops. ii. 190.
Vicia picta, ii. 190.
Vicia pisiformis, seed protection, ii. 446.
Vicia sepium, elevation and coloration, ii.5lL
Vicia sylvatica, seed protection, iL 446.
Victoria regia, anthocyanin. L 521.
colour contrast of flower, ii. 190.
in the River Amazon. PI. XI.
leaf and transpiration, i. 2^.
position of stomata on leaves, L 280.
prickles,

i.

433,

protective isolation by water, iL 234.
size of flowers, ii. 185.
venation, i. 636.
Vienna, time of flowering, i. 518.
Villaraia,

allurement by

— leaf-rosettes,

i.

412.

petals, Ü.

17L
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Villarsia nymphoides, anthocyanin,
leaf and transpiration, i. 288.

Vinca, a'stivation,

— stolons,

521.

i.

style,

240.
240.

Vinca major, and Puccinia VincsB, ii. 525.
vitality of sperm at oplasni. ii. 96.
Vinca minor, and Puccinia Vine», il. 525.
flower colour and surroundings, ii. 194.
Vine. See Vitis.
Vine-mildew, False. See Pcronospora viti-

root-pressure, i. 272.
Vitis cordata, distribution of scxe.s,
Vitis inconstans, tendrils, i. 699.
Vitis inserta, tendrils, i. 699.

scent,

531.

ii.

ii.

110.

ii.

i.

cleiBtogamy,

387.

394.

ii.

light and growth, ii. 508.
Viola calcarata, colour and locality, ii. 194.
Viola coUina, cleistogamy, ii. 393.
Viola cucullata, elevation and coloration,
ii.

ii.

i.

i.

360.

ii.

scent,

Volvox globator, structure, ii. 634.
known to Leeuwenhoeck. i. 37.
Vordere Kaiser, limestone chain, characteristic vegetation,

ii.

495.

flowers,

395.

ii.

Viola tricolor, autogamous hybrids,

autogamy,

ii.

579.

387.

ii.

colour-contrast in flower, ii. 190.
periodically pendulous flowers, i. 530.
pollen-grains,
scentless,

ii.

204.

and embryo,

stipules,

i.

ii.

425.

considerations,

637.
ii.

96.

Violet. See Viola.
Violet-stone. See Trentepohlia lolUMis.

Violet Willow. See Salix daphnaides.
Viper's Bugloss. See Echium.
Virginian Creeper. See Ampdopsis hederacta.

ii.

159.

i.

226.

— absorption by aerial organs, 156.
— agent in seed-dispersal, 844.
— agent in weathering, 83.
— alternating absorption and expulsion

Viscacese,

ii.

ii.

758.

754.

i.

Viscum album, attachment

i.

of,

329.

berry,

i.

known and widely
member of Loranthace«.
i.

i.

i.

best

distributed
i.

204.

749.

i.

i.

310.
of removing parent plant on
adventitious buds, i. 210.
evergreen, i. 212.
pari passu growth of root and stem, i.
cuticle of leaf,

i.

effect

209.

i.

i.

i.

i.

i.

pollen grains,
radicle,

ii.

mode

99.

of attachment,

i.

207.

stamen,

ii. 87.
raoniliforme, parasitic on V. Orientale, India, i. 213.

Viscum

Viscum Oiycedri,
Vital force,

i.

i.

210.

respiration,

i.

i.

-

i.

497.
i.

i.

51.

51.

Vitex Agnus-castus, reserve-buds,
488.

i.

i.

62, 509.

Vitality, of protoplasm,

— of seeds,

i.

life

427.

branching,

i.

i.

to host, sinkers,

209.

i.

ii.

32.

by

—
—
499.
— and freezing of plants, 545.
— and growth, 510.
— atmospheric, gases in, 368.
— centrifugal transmission of. 94.
— centripetal transmission
94.
— circulation of, 83.
— colour of, 388.
— conditions of plant in, 665.
— conduction, 366.
— conduction and absorption by hairs of
Stellaria media,
228.
— conveyance, 513.
— depth, and chlorophyll, 387.
— excretion in freezing of plants and salt
solutions,
541.
— extrusion of, through root-pressiu-e. 271.
— ferment action, 465.
— formation during putrefaction, 263.
— importance to plant as dynamic agent,
216.
— loss of constituents through plants not
directly observable,
258.
— minimum quantity in seeds, importance
217.
of, regulation of supply, &c.,
— obtained from tree bark by einphytic
orchids,
222.
— of imbibition, proportion to dry substance,
217.
— on plants, a protection, 432.
— path and mode of ascent, 277.
i.

— watery pulp of berries,

218.

868.

i.

43.

ii.

66'j.
ii.

99.

i.

ii.

Water-lily,

Water

632.

i.

amphibious adaptation, i.
See Myriophyllum.

425.

Milfoil.

See ffydrodictyon.
See Slum.
Water-plantain. See Alisma.
Water plants, absorption of carbonic acid,
Water-net.

Water Parsnip.

i.

61.

and land

plants, nutrition compared,

i.

78.

food-absorption, i. 75.
groups, i. 666.
importance as mud-collectors,
lime incrustation, i. 61.
ii.

i.

266.

130.

rarely attacked by parasitic Fungi,

i.

epidermal cells, i. 370.
and " burning " of planti. i. 554.
and carbonic acid, joint effect, ii.
i.

Viscin, of pollen-grains, ii. 101.
Viscum. green cotyledons, i. 622.

ii.

Victoria.

pollination,

ii.

i.

Viridiflorge,

i.

Ficus,

i.

spermatoplasm,

vitality of

and

i.

867.

and offshoots, ii. 456.
and temperature, ii. 503.

606.

Wasps, and brown flowers, ii. 197.
Water, absorption and exhalation, general

97, 98.

ii.

m uraria.
Walls, partition, probable significance in
conducting cells, i. 482.
Warming, classification of Thallopbytes, ii.
of Chalcididie,

ii.

shadows of leaves, cause of. i, 289.
stamens and perianth-leaves, i. 646.

Waldsteinia geoides, autogamy, ii. 381.
winter protection, i. 550.
Wall, of wood-cells and vessels, nature, i. 277.
Wall- Pell itory. See Parietaria.
Wall-rue Spleenwort. See Asplenium Ruta-

Wasp

fruita,

— — epiphyllons buds,

venation,

279.

ii.

217.

i.

Water-chestnut. See Trapa.
Water-crowfoots. See Ranunculus.
Water-hemlock. See Cicuta virosa.
Watering, object and result of, i. 225.
Water-lilies. See also NymitJiaa, Nupkar,

habit,

201.

ii.

stamens, ii. 87Viola polychroma, scent, ii. 201, 204.
Viola sepincola, cleistogamous and other

and

and land-plants,

in Lichens, Mosses, Liverworts,

Ust of plants dispersed by,

W.

ovary, ii. 73.
scent, iL 200.

i.

in liydrophytes, lithophytes, epiphytes,

pollen-grains,

Viola odorata, flower and parts,

of,

i, 227. 231. 233.
Water-absorption, by aerial organs in moist
habitats, probable explanation, i. 241.

Water-birds disperse

572.

Vochysia, seed. ii. 423Volva, of Agaricineffl, ii. 689.
VolvocinesB, movement of, i. 37.
Volvox aureus, life-history, i. 635.

511.

seed

Water-absorbing apparatus, localization
in Populns treuiula, &C-. i. 238,

by aerial roots, i, 225.
by leaves not protected against wetting,
experimental evidence, i. 230.
by seed. ii. 425.
by special leaf-teeth in tall herbs, i. 238.

559.

207, 209.

Viola elatior, seed-dispersal, ii. 835.
Viola mirabilis, cleistogamy, ii. 393.

Vitis,

298.

427.

separation-layers,

thus,

ii.

ii,

ii.

ii.

Vittaria, protection of sporangia, ii. 13.
Viviparous, botanical use of term, ii. 454.
Vöchting, grafting experiments with Helian-

ii.

Viola arvensis, autogamy,

ii.

special, Btniclures of foliage-leaves,

flower-opening constant,
imperfect flowers, ii. 294.

37.

ii.

i.

i.

i.

Vitis Royleana, adhesive discs, i. 699.
Vitis sylvestris, distribution of sexes,
Vitis vinifera, bark, i. 720.

431.

ii.

— flower, day and night positions,
— hybrids, 584.
— nectary, 178.
— pollen -sprinkling, 276.
— propagation of hybrids, 556.
— protection of pollen from wet,
— rhizome and light, 484.
— venation, L 633.

i.

298.

berry,

Viola, capsule,

555.

ii.

of

300.

ii.

Vitis macrocirrha, distribution of sexes,

cola.

True. See Erysipht Tuckeri.
Vine-pruning, varies vrith locality,

i.

— proportion to bulk of plant, 216.
— rapidly -flowing, effect on plants, 502.
— removal, 216.
— role in turgidity, 511.
— Stilland running, relating to nutrition, i.7&
— supply of, 82.
i,

ii.

ii.

ii.

heat,

ii.

Vinca herbacca, flower, ii. 240.
honey protection, ii. 241.
stigma,

Water, periodic surrender and resistance to

484.

i.

ii.

663.

i.

Vitis, anthocyanin,

— hybridization in, 570.
— mite-galls, 529.
— opening of flower, 211.
— used for experimental determination

210.

ii.

i,

169.

seed-bearing,

mode

of attachment,

i.

77.

Water-pores, i. 366.
Water-receptacles, i. 239.
organic remains, &c. found in liquid

of,

whence obtain ammonia, i.
Water-pore and honey secretion,

65.
ii.

172.

,

1.242.

Water-retaining substances, i. 329.
Water-soldier. See Stratiotes aloides.
Water-star. See Callitriche.
Water-starwort. See Callitriche.
Water vapour, condensation by Ürchid roots,
i.

223.

exhalation

of,

practically restricted to

spongy parenchyma, i. 285.
maintenance of free passage
Water-violet. See Hottonia.
Waterwort. See Slatine.

Wax. coating

of,

for,

i.

290.

as protection of stoinata

from being wetted, examples,

— in grafting, 214.
— in LangsdorfBas, 188.
— protective coating on leaves,

i.

291.

i.

i.

i.

292.

Wai-like coating on leaves, use of, i. 226.
excretions, protection from excessive
evaporation, experimental proof, i. 312.

Waxy coatings of flowering

axes.

ii.

237.

Weapons, of plants, i. 432, 439. 449.
Weather and heterogamy, ii. 390,

— seed protection

against,

Weaving stem, mechanical

— undershrubs,

Webera nutans,

i.

ii.

447.

ti.isue,

673.

habitat,

i.

109.

i.

732.

INDEX.
Wedge-roots, of Loranthus EiiropieuB, mwle
of prowth, kc, i. 211.
AWtlge-shaped apical-ccll, i. 578.
"Weeping, of plants, explanation, i. 271.
in Aroid roots, i. 366.
— of Vines, wlien most vigorous, i. 270.
Wellingtonia. See Sequoia gigantea.
Welwitschia mirabilis, in habitat, ii. 727.
geographical distribution, ii. 726.
West-Indian Sour-sop. SaoAnonaviurieata.
Wettstein, and anatomical characteristics of

—

hybrids,

Wheat,

—

starch,

White,

ii.

setnls
i.

See Artemisia Ab-

sy lithium.

Wormwoods, hairj- covering in summer, i. 319.
Woundwort. See Stachys.

Zaluzianskia

Wracks. Seo Fticacav.
Wraugelia, luminosity, i.

Zamia, cotyledon in germination,

scent,
388.

i.

555.

459.
ii.

197.

See Veratnim,
See Sinapis alba.
M"hite-thom. See Crat<xgus Oxyacantha.
Whit low- grass. See Draft«.
Whorl, of perianth-leaves, i. 641.
Whorls, sorts of, i. 397.
Whortleberry, Common.
See Vacdnhim
Wliite Hellebore.

White Mustard.

Myrtillus.

Wichura, hybridization of Willows,

Wigandia urens, stinging

hairs,

Wightia, clinging roots, i. 702,
Wild Cress. See ^thionema.
spines,

i.

i.

ii.

560.

Xanthophyll, from chlorophyll,
Xanthorrhea, caudei, i. 714.

i.

tion,

Zigzag stem,

summer,

i.

Xeranthemum annuum,

433.

coloured bracts,

ii.

503.

WiUow.

Sec Salix.
Willow, Gray. See Salix incana.
Willow-herb. See Epilobium.
Willows, Alpine, Tyrol, i. 524.
AVind, agent in spore-dispersal, ii. 812.

ii.

681.

Xylocopa violacea and Spartium scoparium,
ii.

267.

Xylomelum pyriforme, fruit,

^ — protecting pericarp,

— and fruit boring, 618.
— and position of leaves, 427.
— and seed dispersal, ü. 447.
— and stunted growth, 524.

ii.

ii.

430, 431, 751.

449.

I.

Wind-witches, ii. 850.
Wine-cask Fungus, i. 50S.
Wine-flower scent, ii. 202.
Wings of Papilionaceous flower, ii. 228.
Wititer-buds, of Aldrovaodia, i. 152.
Winter Cherry. See Physalis Alkekengi.
Winter-green. See Pyrola.
562.

Witches' Brooms and Exoascus, ii. 676.
caused by gall-mites, ii. 548.
cause of. U. 518.
on Abies pectinata, ii. 526,
on various trees, ii. 527.
Wolffia, rootless,

ii.

Sec

Woody
Woody

i.

187.

Xylomdum pyriforme.

276.

fibres, nature of. i. 726.
stem, characteristics, i. 715.
Woolly hairs, nature of, L 320.

ii.

G41.

ii.

674

Zoosporeae, ii. 606.
Zoospores, ii. 17.

i.

i.

382.

77.

— fermentative,

i.

Zygnema,

cell-division,

i.

ii.

104,

I0&

207.

577, 581.

ii.

cf.

505.

I.,

i.

373.

ii.

Yellow granules of autumn leaves, i. 485.
Yellow-rattle. See Rhinanthns Ci'ista-galli.
Yellow VetchUng. See Lathyrus Apfuica.
Yew. See Taxus baccata.
Ytang perfume of Zaluzianskia, ii. 242.
"York and Lancaster" Rose, ii. 568.
i.

434.

— and insect visits, 222.
— and night visitors, 196.
— caudex. 714.
— cotyledon in germination, 606.
— fertilization by Moths and advantage to
255.
the insects,
— infertihty in Europe, 403.
— mode of growth, 660.
— phyllotaxis, 402.
— pollination by Prouuba yuccasella. 157,
i.

i.

ii.

i.

ii.

245.

Yucca

ii.

— characteristics, 658.
— chlorophyll bodies, PI.
— conjugation, 658.

i.

i.

Wood-parenchyma, i. 469.
AVoodniff. See Asperula odorata.
Wood-sorreL See Oxalis,
Wood-vessels and cell, views regarding function,

519.

—

i.

Wood-ash, effect on Mosses, Grasses, Polygonaceous and Cruciferous plants, i. 74.
Woodbine, Alpine. See Lonxcera Alpigena.
Pear.

—
—

Zostera marina, ii. 738.
Zygfena, and honey scent,

ii.

745.

i.

Wooden

Yakutsk, winter cold, i. 544.
Yeast fermentation, nature of, ii.
ferment of, i. 465.
Yeasts. See also Saccharomijces.

ii.

ascent of sap through, i 274.
changes due to attack of hyphaj, i. 167.
longitudinal splitting in twiners and
climbers, i. 733.

—
— "luminous", 502.
— of host, effect of LangsdorflBa on,

Zoospore, eye-spot, ii. 629.
of Botrj'dium, ii. 642.
of Vaucheria, ii. 644.
Zoospore formation, in llydrodictyon.

— habit, &c,, 666.
— pollen and pollination,

Yucca, acicular leaves,

Wood,

—

—

i.

Wind-fertilized plants, characteristics, ii.l33.
Wind-iKjlIination,adaptationofsiigma.ii. 151.

i.

79.

ii.

See Apera spicaventt.

resting of plants,

i.

39.

i.

Zoogloea, bacterial condition, ii. 622.
of Micrococcus prodigiosus, ii. 624.
Zoophytes, appropriateness of name, ii. 469.

Zostera,

i.

Winter

191.

Zonotrichia, in waterfalls,

— behaviour towards light,
— of Chlorophycea», 628.

i.

Wind Bent-grass.

561.

i.

658.

i.

— movement of,

183.

Xylaria Hypoxylon, ii. 679.
stroma, ii. 681.
Xylaria polymorpha, stroma,

96.

Zingiber, venation, i. 634.
Zingiberaccje, stamens, ii. 736.
Zinnia hybrida, colour-contrast in capitulum,
ii.

in

319.

ii.

100.

i.

Zero of growth,

372.

659.

317.

ii.

606.

reared in artificial culture solu-

&c.,

Xanthorrhea hastilis.height, PI. XVI., ii. 731.
Xenogamy, in hybrids, ii. 583.

— nature of,

i.

438.

i.

vitality of 8permatopl.i.<tni,

i.

i.

and

Zanthoxylon, reserve-buds, ii. 32.
Zea Mays, and Ustilago Maydia, ii. 524, 675.
monoecious, ii. 297.
protogynoua, ii. 313.
stilt-roots, mechanical tissue, i. 762.

Xanthidium aculeatum, ii. 492. 655.
Xanthidium octocorno, ii. 492.
Xanthium, protogynoua, ii. 313.
Xanthium spinosuni, and cattle, 451.
fruits and dissemination, i. 615.
— — hooked capitulum, ii. 873.

— mode of growth,

pollination

—
—

X.

754.

WUI-o'-the-Wisp, and luminous mycelium, L

lychnldoa,
202, 241.

Zannichollia, moncuclous, ii. 297.
pollen and pollination, ii, 105.
root origin, i. 766.

Xeranthcmum, hairy covering

441.

ii.

— spiny leaves,

565.

and heat,

visibility to insects,

Wild Pear,

Wormwootl, Common.

983

Zygnema pectinatum,
Zygnemacese, ii. 658.
chromatophores, ii.

—
— conjugation,

ii.

PI. I.

654.

55.

ZygnemefB, filaments, i. 586.
Zygnemoideae. characteristics, ii. 654.
ZygogoDium, nature of, ii. 54.
Zygomorphic symmetry, ii. 229.
Zygomycetes, characteristics, ii. 673.
Zygospore investment, in Mortierelleio,
of Mucor, ii. 673.
of Mucorini, ii. 481. 484.
Zygote, nature of, ii. 54.
of Botrydium, ii. G42.

—
—

—
— of Chloroehytriuni, 637.
— of Chlorophyceaj, 628.
— of Conjugataj, 654.
— of DesmiilB, 654.
— of llydrodictyon, 641.
— of Pediaatrum. 639.
— of Phyllobium,
— of Sjiirogyra, 658.
— of Volvox globator, 635.
ii.

ii.

ii.

ii.

aloefolia, fertilization,

fertilization,
ii.

ii.

158. 159.

geographical di.stribution,

159.

ii.

ii.

i.'638.

Yucca angustifolia, pollen-grains, ii. 97.
Yucca gloriosa. 659 ii. 732.
Yucca Treculeana, fertilization and geoi.

;

graphical distribution, ii. 159.
Yucca Whipple), non-fruitiug, ii. 158.

ii.

ii.

Zygotes of Ulotbrix zonata, ii. 648Zygozoosporo, formation, il. 632.
Zygozooaporcs, of Ohlorochytrium, ii. 637.

— of Phytl'.biinn,

ii.

638.

— of Stcphanuäphaira, &c.. U. 632.

END OF

VOL. IL

THE

KATURAL HISTORY OF PLANTS

THE

NATURAL HISTORY OF PLANTS
THEIR FORMS, GROWTH,
REPRODUCTIOX, A.ND DISTRIBUTION

FKOM THE GERMAN OF

MARILAUN

ANTOj^ KERjNTER von

PROFESSOR OF BOTANY IN THE CNn'EBSITY OF VIENNA

TRANSLATED AND EDITED
BY
F.

W. OLIVER,

M.A., D.Sc.

QDAIN PROFESSOR OF BOTANT IN UNIVERSITY COLLEOE, LONDON

WITH THE ASSISTANCE OF

MARIAN BUSK,
WITH ABOUT

2000

B.Sc.

and

MARY

F.

EWART,

B.Sc.

ORIGINAL WOODCUT ILLUSTRATIONS AND SIXTEEN PLATES IN COLOURS

VOLUME

II.

THE HISTORY OF PLANTS

LONDON:
BLACKIE & SON,

Limited, 50

OLD BAILEY,

GLASGOW, EDINBURGH, AND DUBLIN.

E.C.

EDITOR'S PREFATOPtY NOTE.

With

this,

the second and concluding volume of The Natural History

of Plants, a brief statement and explanation of
imperative.

As

stated in

my

note to Volume

my

I.

position as editor

the English text there

followed that of the original with considerable fidelity.

volume

I

have

less consistently

is

In the second

Throughout

followed this course.

I

have

not hesitated to add or substitute new matter, though no overt indication
of such departure from the original
otherwise.

given either by different type or

is

It is needless to explain that these

changes are only such as

the advance of botanical knowledge has rendered necessary since the original

was written, and that
the author.

To the

have never desired to

I

dejDart

specialist these modifications will

apparent; the general rfeader will perhaps treat

he think that

in

this

matter

my

me

from the intention of
be from time to time

with indulgence should

judgment has been

changes occur throughout the volume,

I

been so minded, would have

been inconsistent with the duties of an editor and translator.

scruples.

I

But

it

was

difficult to

in the

have been restrained by no such

Professor Kerner himself regarded that portion of his

but tentative, and as

To

upon which they are based.

have altered these in any way, even had

purely systematic portion of the work

Though

have preserved intact the main

I

conclusions of the author and the facts

at fault.

work

as

merely modify, the whole of this

portion has been written de novo, from the Thallophytes to the end of

the

Gymnosperms

(pp. G16-728),

and

exigencies of the serial issue of The

in part the

Monocotyledons.

Natural History of Plants alone has

prevented the re-cast of the Dicotyledons, which stand with
cation as in the original.

The

For the portion dealing with the

am

little

modifi-

class

Gamo-

phycecB up to the end of the Conjugate (pp. 627-659),

I

my

who has devoted

colleague, Mr. A. G. Tansley of University College,

indebted to

VI

EDITORS PREFATOUY NOTE.

considerable attention to the group in question.

hearty thanks.

To him

I

now

The glossary of botanical terms makes claim

completeness nor originality.

Though a

and explanations have been written

large

number

neither to

have never

The laborious task

of constructing the index has fallen to Mr. George Brebner, and to

due the gratitude of such as gain through

it

direct

my

of the definitions

specially for this book, I

hesitated to lay published sources under contribution.

offer

and ready

him

is

access to the

body of the work.
F.

W.

0.

CONTENTS OF VOLUME SECOND.

INTKODUCTION.
Page

Page

Sources of a History of Plants,

1

-

I

The Language

3

of Botanists,

THE GENESIS OF PLANT-OFFSPEING.
1.

The Colours

---------------

Asexual Keprodüction.

Spores and Thallidia,

Buds on Boots,
Buds on Stems,
Buds on Leaves,
2.

25

-

Fertilization

gams,

and Fruit-formation

46

-

Fruit,

Ovaries on a Conical Receptacle,

-

-

-209

Entrance to the Flower,
Taking up of Pollen by Insects,

95

3.

Change

129

Fruits Replaced

152

Parthenogenesis,

167

of

486
-

Form on

Soil

495

Plants,

of Mutilation

in

401

by

Offshoots,
.

.

Methods.

-

-

-

452

-

-

-

463

of Genera-

469

Genesis of

New Forms as a Result of Crossing, 554

on the Form

The Genesis

The Origin of
of

New

Species.

Species,

Derivation of Existing Species,

and

Climate,

The Influence

331

Fruit

of

487

the Form of Species.

Plant

-

SPECIES.

3.

Dependence

-

-

- 518
Form by Parasitic Fungi,
Insects,
527
Gall-producing
Form
by
Alteration of

Specific Constitution of Protoplasm,

in

-

-

Alteration of

Species.

Definition of Species,

Alteration

.

-

tions,

THE HISTORY OF

2.

243

-

Heteromorphism and Alternation

Allurements of Animals with a View to the

The

221

-

-

in Eeproddctive

-

The Nature of

-

104

-

1.

-

276
287

and Formation
Phanerogams,

-

-

-

Fertilization

-

-

-

75

-

Dispersion of Pollen by Animals,

-

-

-

of Flowers,

Dispersion of Pollen by the Wind,

-

198

-

The Crossing
Autogamy, -

85

Disperaion of Pollen,

-

70

Stamens,

-----

-

of the Passage to the Interior of the

49

76

Protection of Pollen,

-

182

-

of Attract-

-----

Ovaries on a Flat or Excavated Receptacle,
Pollen,

-

-

-

means

Deposition of Pollen,

in Crypto-

Phanerogamic

of the

ing Animals,

Opening

-

of Flowers as a

Reception of Flower-seeking Animals at the

-------

The Commencement

Flowers as a means of At-

Flower,

Eeproduction by means of Fruits.

Definition and Classification of Fruits,

The Scent

28
37

of

tracting Animals,

8

514

-

-

-

-

-

576
595

-

600

Subdivisions of the Vegetable Kingdom,
Classification

of

-

Editor,

Plants

of
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616
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CONTEXTS.

The Distribution of

4.

rage

Species.
P.igc

The Distribution of Species by Offshoots, - 790
The Dispersion of Species by means of Friiits
833
and Seeds,

-----

Limits of Distribution,

-

Plant Communities and Floras,
5.

The Extinction of

-

-

Species,

-

878
885
899

CLASSIFICATION OF PLANTS FOLLOWED IN
THIS WORK.
Phylum
AUiance

Mtxothallophtta.

1.

Class

— Myxomycetes,

1.

618

II.

Alliance

Phylum

Thallophyta.

2.

Class I.— Schizophyta,

-

-------

Alliance

2.

Algse,

Alliance

— Cyanophycese, the Blue-green
— Schizomycetes, the Bac-

II.

— Dinoflagellata, Peridineae,

-----

4,

— Bacillariales,

III.

Alliance

Alliance

------—

627

Protococcoideae,

6.

— Siphonese,

Do.

8.^Confervoide8e,

Do.

9.

— Conjugatae,

Do. 10.— Charales,
11.

-

13.

Do.

I.

-

the

Green

-

-

-

-

-

-

628
641

648

-

-

-

-

-

654

-

-

-

-

659

-

-

-

661

-

-

-

666

-

666

— Floridese, Red Sea-weeds,
-

-

-

668

— Phycomycetes,

-

-

-

668

— Oomycetes,

-

-

-

668

— Zygomycetes,

-

-

-

673

.

-

-

674

14.

15.^

Sdb-class

-

-

— Phseophycese,

V.— Fungi,

AUiance

-

-

Do. 12.— Dictyotales,

Sub-class

625

627

7.

Do.

-

-

Do.

Do.

625

625

I.

II.

-

-

— Mesomycetes,

674
674

Alliance 16,
17,

Sdb-class III.

— Mycomycetes,

-

-

-

19,

Additional Group of Fungi, Lichenes,

PhYLDM
Class

I.

3.

-

691

-

696

-

696
699

ARCHE00NIAT.ä:.

— Bryophyta,— Hepaticse, Liverworts,
-

-

-

Alliance 20.

Do.

676
676
684

Alliance 18,

Do.

705

709

Do.

24.

Do.

21.— Musci, Mosses,

-

-

-

Crypto-

-

— Equisetales, Horsetails,
25. — Lycopodiales, Club-mosses,

Phylum
Sdb-phyldm

-

625

-

5,
-

Alg»,

-

-

.

— Gamophycese,
Sdb-class
— Chlorophycese,

Do.

-

— Hydropterides, Rhizocarps,

23.

-

4.

-

Phanerogamia, Flowerino
Plants.

-

Class IV.

Class

22.— Filices, Ferns,

Do.

622

Alliance

Class

621

704

3.

teria,

Class

S20

-------

— Pteridophyta, Vascular

gams,

a.— Gyranospermae,

711

713

—
CONTENTS.

Alliance 49

Do.

50.

— Ericales,
—Vacciniales,
—Primulales,

Do.

51.

Do.

52.—Tubiflorae,

Class

III.

—Polypetalse,

Alliance 53.

— Eanales,

Do.

54.

Do.

55.

— Malvales,

Do.

56.

— Discitlorae,

Parietales,
-
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