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THE VEGETABLE KINGDOM.*

Just six years ago, the late Canon Kingsley, in
a lecture at Sion College on ¢ The Theolo, of the
« FPuture,” recommended Mr. Darwiu’s ¢ Fertilisa-
« tion of Orchids,” to which the work before us isin
some sort a sequel, a8 “a most valuable addition

¢to natural theology, whether his main theory
¢be true or not.” * We might (said the Canon)
“gccept what Mr. Darwin and Professor Huxley
«have written on physical science, and yet pre-
% gerve our natural theologg on exactly the same
«basis as that on which Butler and Paley left
«it. We should have to develop, certainly not
“go relinquish it” How the theory of evolu-
tion can be held along with the first chapter
of Genesis we cannot see. But, as Canon
Kingsley took care to point out, the doc-
trine of evolution, whether destructive or not
of our belief in the Mosaic account of the
Creation, does not in the least affect the theory of
final causes. Every page in Mr. Darwin's book
on Orchids gave proof of the most wonderful
adaptation cf means to ends ; the book before us
proves, in like manuer, that cross-fertilisation,
exceadingly advantageous to most plants, is
provided for in mau ways:-—by mechanical
structures to check self-fertilisation ; by the bright
colours and profusion of blossoms which attract
jusects ; by the dark spots which guide them to
the nectaries, & Mr. Darwin, indeed (p. 382, &.),
speaks of these arrangements as acquired ; that is
just where he begs the whole question. We who
old them to have been created when the plants
first came into existence can thankfully accept the

irs, and, when they had thus become herma-,
E;r;diw, im.ving their | sexes agaiu lepjnrated'

than sixty years occupied the attention of
I & ppnbﬁshed in 1793,
der Natur,” proving

naturalists.
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use to bear & double set of rep ive|
elements and to mature the ovules was too,
great an expenditure of vital force for oue indi-
vidual (p. 463); and in which plants also varied
in the liveliest way between hermaphrodism,
dichogamy, and total separation of the wxgs.'
In regard, therefore, to the queation : Are apecies
merely long-continued varietiea? we do not get:
much’ help from Mr. Darwin’s closing chapter of
# general results.”” Some planta are completely
sterile with their own ollen; the ovules
of & heterostyled trimorphic plant are very
differently affected by pollen from the three
sets of stamens belonging to the same species ;|

the part which insects play in fertilising plants.
Delpino, Herman, Fritz
on Cross-bred Vegetables), and others have
written on the same subject. Mr. Darwin
was led to the experiments of which this volume
givesus the result, throu h having for auother
purpose raised close together two large beds, one
of self-fertilised, the other of crossed seedlings,
from the same pinnt of common toad-flax. To his
surprise the crossed plants were lainly taller and
more vigorous thau the self-fertilised ones. The
same having happened to two beds of carnations,
be determined to experiment, beginuing with

imulus and 7 fertilising some flowers

n

with ordinary plants 31@ pollen of anot
vaviety is often strongly p.refotent over its own
pollen. Hence (p. 467) the inference is drawn that
“there can be no doubt that the sterility of dis-
« tinct species when first crossed, and of their
 hybrid offspring, depends  exclusively on the
« pature or affinities of their sexual elements;” and
this, we are told, is further proved by the want of
any close correspondence between the degree of
sterility and the amount of external difference in
the species which are crossed, and still more by
the wide difference in the results of crossing reci-

rocally the same two species, a3 when A isc

with pollen from B, and B with pollen from A,
¢ Bearing in mind the extreme sensitiveness and
« delicate affinities of the reproductive system
« why should we feel any surprise at the sexua
¢ glements of these forms which we call species
“having been differentiated in such a way that
« hey are incapable or ouly feebly capable of act-
¢ ing on each other " In animals long-continued

vast collection of minute facts proving ad
of means to ends, which make these two volumes
entitled to be looked on as in some sort forming
another Bridgewater Treatise. Evolution apart,
almost every sentence of the book before us may
be accep by the most orthodox ; it is the
record of observatfons, all supporting the doctrine
of final causes. Cross-fertilisation seems (with
some mnotabl i the pea, for
inst. p. 160) to p finer, plants
than self-fertilisation, and, this being so, the
economy of the vegetable kingdom is specially
adapted to facilitate cross, and to hinder self, fer-
* tilisation. Naturally, Mr. Darwin wishes us to see
much more in his exgerimenu than the Froof that
fertility is increased by the union of distinct
individuals “ whose sexual elements have been
sufficiently differentiated ” (p. 466). He argues
that, because cross-fertilisation is advantageous
both in the (‘:xgselof ordinary end also of d‘imorphic

q

el the mutual sterility of
the most different races ; w}ﬁ should it not be so
among cultivated plants? Here, as we said, the
onus probands lies on Mr Darwin. ¢ Distinct
« gpecies cannot breed together (he says), because
“ they have been so lon, habituated each to its
« own conditions that the sexual elements have
« gequired firmly fixed affiuities. ‘With the facts of
«cross-fertilisation before us, it is quite unjustifi-
# able to assume that the sterility of species when
«firat crossed, and of their hybrid offspring,
«indicates that they differ in some fundamental
« manner from the varieties or individuals of the
¢ game species” (p. 469).

Now, we feel a deep respect for Mr. Darwin's
pati and clearsighted as an observer
and tabulator of facts; but we must strongly
demur to the logical soundness of the alove
conclusion. We will put aside for a moment
the tal truth recorded in the first

and d plants, th

We have no right to maintain that the sterility of
species when first crossed, and of their hybrid offspring,
is determined by some cause fundamentally different
from that which i he sterilit e individual
both of ordinary and of heterostyled plants when united
in various ways. Nevertheless, I am aware that it will
take many years to remove this prejudice.

This Mr. Darwin must expect when (two pages
before) he confesses that

‘When distinct species of plants are crossed they pro-
duce, with the rarest axugptignu, fewer seeds than the

chapter of Genesis, and argue simply from our
author's own facts, In whatever way, then,
species differ from individuals, whether funda-
menta.l!‘y or not, how can this difference be
1 b s Jorati 1sd

of each with their own pollen and others with
ollen from a distinct individuul, and protecting
goth with a cotton net fine enough to exclude
all insects except the thrips. Great care was
taken to subject each kind of seedlings to the same
conditions, and the result was almoat alwain
in favour of those from crossed ﬂozen; The

aud the very fair statemeut

details of the exp

several generations,

of real and apparent causes of error (p. 22) are
most iuteresting. The final result was, thut the
advantage of u cross between two distinct plants
depends on their differing in constitution (p. 61),
this difference (due to somewhat different con-
ditions) causing that differentiation of the sexual
elements of which we spoke above. Hence, light
is thrown on the vexed question of the marriuge
of first cousins ; the evidence of any resultin% evil
is conflicting, but on the whole points to its being

Miller, Herbert (Treatiee

ments were made, and the way in which the
chance of error was reduced to a minimum.

Mr. Darwin has once more provefl himself a
patient investigator, worthy to rank with men like
Hildebrand and Kélreuter and Godron aud Ker-
ver. He has clearly proved that fertility is im-
mensely affected by slight changes in the conditions
of life, * nothiug in nature being more wonderful
«{han the sensitiveness of the sexual elements
«to external influences and the delicacy of their
« gffinities” (p. 467). Thus the Escbsehqlu.inl?
completely self-sterile in Brazil, but becomes self-
fertile in England ; plants from English seed,
conversely, becoming self-sterile when grown in
Brazil (p. 343). He has also cleatly proved the
value of crossing ; though he will never persuade
us that the old words, “ Male and female created
He them,” may be diluted into: “the immense
“advantage gaiued to the offspring by the union
«of two distinct individuals 18 amply sufficient
“to account for the genesis of the two sexes”
(p. 462). Leaving out, then, that more important
inference which Mr. Darwin does not attempt to
prove, but which he allows now and then
to loom on us through a baze of words, we
find nothing in the book which denies, but
very much which supports, the doctrine of
finul causes, At the same time, we do not
gee either how the facts recorded in this book
touch the question of species, or how his view
of the genesis of sexes can be harmonised with
that Scriptural record on which we take our
stand, Our quarrel with him is that, without
the shadow of a proof, he speaks of those specific
differences as «cquired which long-continued
observation has shown to be permanent, and
which 8 d were at: d on the

verysmall ; “ the marriageof nearly-related p
«gome of whose ancestors had lived under very
« Qifferent conditions, is less injurious than that of
“ persons who had always lived in the same lace
«and followed the same habits of life.” Near-
ness of kin is of less importance than unlikeness of
occupation.

Cross-fertilisation is of course more essential in
plants, because their self-fertilisation is closer than
the closest possible breeding of animals ; aud the
results are strikingly different for different kinds
of plants ; thus, with Primula sinensis crossing was
of noadvantage as to size—the crossed flowers pro-
duced more seed, bnt the resulting plants were on
the average shorter a trifle than those from the
seed of self-fertilised flowers. In ourown cowslip,
on the contrary, the difference was very great,
the average heigixt. of the crossed plants was more
than double that of the others, and the number of
flawer stems which they produced was more than
four times as large (tables xciii. and xcv.). This
Mr. Darwin explains from the consideration that
in England P. sinensisis in an abnormal con-
dition ; our seedlings being generally raised from
self-fertilised seeds, and Dbein bjected in the

ﬁg‘std iudividruulsvwheu each was created after its
ind.

PARLIAMENTARY GOVERNMENT IN
ENGLAND*
Mr, Bisset is evidently more at home at writing
in party periodicals, or in a political pamphlet
which should be read and forgotten in about the
same time, than in writing bistory. His concep-
tion, indeed, of what he calls “ History ” does not
rise higher than that it may be a vebicle for
political invective and spite ; whilat his facts, so
far from beiug “stubborn things,” ave singularly
plastic, if not absolutely unreal—things or appear-
ances to be dealt with as we might geal with the
| mirage of the desert. He has one set of weights
'and balance for “tyrants” and another for
'« Democrats;” and what is wicked in the one
|becomes more than venial, absolutely praise-
}worthy, in another, according to the party in
| which he is enrolled. He wants words to express
bis scorn and detestation of the practice of not
fronti it with the d in a State

{o the same condilions. And here it

y the at individ
the same species imp ding tog 2
while crossed species and hybridsare sterile? You
cross the individuals in order to Fromobe fertility
by getting_diff jated sexual el
when the el have been
differentiated, breeding becomes difficult or impos-

"

normal nuwber, this unp varying in

species up to sterility so complete that not even the empty
capsule is formed. Aud not only is the parent more or
less sterile ; but the hybrids raised from the fow seeds
actually produced are the same, though the degree of
their awnlitf does not always correspond with the degree

of difficulty in uniting the parent species.

sible, We cannot see how Mr. Darwin’s inference
follows from hisdata. Surely we may rather draw
the very opposit lugion : “b crossed
“ gpecies behave so differently from crossed indi-
¢ viduals, therefore there is some vital difference
«between species and individuals.” The book,
indeed, reminds us of the author’s earlier work on
«the Variation of Plants and Animals under

The ouly modifying facts are that the unpro-
ductiveness is much infl d by th diti

to which the crossed species are
that the incieasing sterility of
for nothing, seeing that close interbreedivg has
bitherto been always practised betweeu them.
Here, then, we have two principles—crossed
species are niore or less sterile, and in the result-
ing hybrids this unproducti is i d
crossed individuals of the same species are im-
srovod by the cross, provided there are auch slight
ifferences in their productive systems as are
sufficient to excite the mutual action of the
sexual elements (p. 347). Both these principles
make for the persistence of species ; indeed, the
marvel to us is how any one can infer from them
that what prevents crossed species from being
fertile is only the want of proper differentiation
in their sexual elements. In the vegetable king-
dom, if anywhere, we ought to be able to begin
to trace that passing of one species into another
for which our author contends. Plants are sta-
tionary and shortlived, and for many other reasons
are better subjects for experiment than animals.
Moreover, among plants the boundary between
species and variety is less sharply defiued than else-
vl.xere ; botanists’ constantly differ as to whether
this or that of the scores of species of roses or
willows should not be classed as a mere variety.
But is anyone bold enough to assert that, under
proper conditions, the sloe, the cherry, and the
plum, all species of genus prunus, can be crossed
80 a8 to produce fertile seeds—nay (for this must
follow if species is destroyed), that such fertilisa-
tion will also hold for other trees of the rose
tribe to which prunus belongs? This, it seems to
us, is what Mr. Darwin should aim at produciog
—a few fertile hybrids first from distinct species,
and, this once accomplished, he may try bis han
at distinct genera of the same natural order. Till
he has doue this, we fear the prejudice of which
he complains will be unshaken,

On the whole, the world, as men have hitherto
observed it (and the observation extends, in the
case of plants, to very many generations), differs
strikingly from that Darwinian world in which
things went wildly backwards and forwards,
animals being formed by the fusion of individual

* The Effects of Cross and Self Fertilisation in the Vege-
tabdle Kingdom., Bi Charles Darwin, M.A., F.R.8., &c.
~—London : John Murray, 1876,

bjected, and | ¢ D tion,” in its array of facts marvellous
hybrids counts|in ber and t bined with a small
and often confessedly uncertain lusi hich

;| quite

small conclusion is set forth with great fairness,
every fact being carefully brouiht forward which
tells aﬁlinnt it ; while in the background appearsa

ifferent and infinitely more importaut con-
clusion, which we are invited to accept because Mr.
Darwin has tabulated thousands of facts bearing on
the smaller 1 and h: d up the

?nn; e well to expluin the meaning of the terms

g Wi
but, when the Judges of Charles I. do the

ltrial;
then it is no longer wicked and cruel and

| same,

g and illeg unions, 8o f tly
used in the book that a reference to the explana-
tion (p. 219) mi%ht well have been given in the
index, Many plants, the cowslip for instance, are
heterostyle and dimorphic, t¢., they present ttwl;o

by I, but the p was to be vindicated
on the plea of custom. Now, we protest against
volumes written in this narrowness of temper,
and with this partisan unfairness, beiug called a
“History.” History demands another spirit, and
i lities ,of mind which Mr. Bisset has

forms —one, long-styled with short 0
other, short-styled with long atameus, For com-
plete fertilisation the pollen of oue form must be
applied to the stigma of the other, and this is done
by insects. Such a union our author calls legiti-
mate. If one form is fertilised with pollen from
the same form, a long-styled from a long-styled
or vice versd, less than the normal number of seeds
is produced, in some cases no seed at all. Such
unions are illegitimate ; a8, & fortiors, is the aself-
fertilisation of such flowers.

The plant which Mr. Darwin followed up
furthest, was the Jpomea, or convolvulus major,
of South America, Tables of results are given
for ten generations; and in every case the
seedlings from crossed plants were stronger aud
ta’ulllar lihun _those from self-fertilised plants,

a8
result with the utmost equity. This we decline to
do. We are glad to have it confirmed by several
series of wonderfully caveful experiments that
eortiTiaati bsolutely Y to some
plants) is a boon to most even of those capable of
self-fertilisation. It gives stronger, taller plants. It
accounts, far more than the temperature, for the
zones of vegetation on tain slop tray
individuals above or below the line would lose
their chance of cross-fertilisation, and_therefore
their offspring would dwindle away. But when
we find that, “in those great families of plants
¢ containing many thousand allied species, the
“ gtigma of each distinguishes with unerring cer-
“ tainty its own pollen from that of every other
« gpecies” (p. 467), we cannot help feeling that
nothing has been as yet adduced to show that
cies 18 only a long-continued variety, but rather
:Exext the whole teaching of the book is distinctly in
the opposite direction.
But, without at all

ithough the ipc 18 self-fertile, Not till the
eighth geuveration was there any instance of a
self-fertilised plant beating a crossed plant ; then
(table ix., p. 39) two of the self-fertilised shot a-
head ; but they bad very little pollen and did not
set any capsules ; and, in spite of their superiority,
the average was as 100 to 85 in favour of the
orossed plants. In the next generation this
average was as 100 to 79; and in the tenth
generation it was actually as 100 to 54. The
total average result for the ten generatious was
in favour of crossed plantsin the proportion of 100

q q
not shown in this nor indeed in any of his publi-
cations. He never rises above the level of a
rtisan pamphleteer, though he times sinks
lowit, Tu his pages, Pym and Bradshaw, Mar-
tin and Lilburne, are high-minded, noble patriots,
for whom he exhausts the vocubulary to find terms
of praise ample enough to express tﬂeir gréatness ;
whilst, as to the lawyers and statesmen of the
Tudor and the Stuart dyuasties, they are, in the
elegant Ehnuology in which he loves to indulge,
“a puack of wolves in human form” (p. 18),
though in this category he includes Sir 'L}t)lomu
More, Sir Thomas Eliot, and the Bacons in law,
and the Mortons, the Cecils, und the Walsinghams
of the Council Chamber. Such language defeats
its own purpose, for it deprives the author of any
consideration which he might otherwise have ob-
tained.

A conspicuous instance of his unfairness is seen
in his dealing with the question of Parliamentary
representation. Simon de Moutfort is held up
to admiration as a patriot, because he directed the
sheriffs of counties to return representatives of
the counties and boroughs within their jurisdic-
tion. He sees in this the provision of a great
mind for ensuring the liberty of the subject and
promoting the welfare of the country. Mr. Bisset
uotes that the writ directed by him to the sheriff
d in general terms, and that it

to 77. It was found that a cross U tw
flowers on the same plant was of no value, seed-
lings thus produced being distinctly inferior to
those from self-fertilised seed. With other plants
the result was by no means so marked ; thus
self-fertilised seedlings of Lobelia fulgens in the
first generation greatly exceeded the crussed, but
were beaten by them, thouqh very slightly, in
the next g tion. In Nemophila insignis the first

g in a conclusi
only set forth in the verylut pages of the book,
we can delight to follow Mr. Darwin through his
experiments. He begins by setting forth the
ways in which cross-fertilisation is ensured ; the
sexes are often scparated, and in many cases
the pollen and stigma are matured at different
times—every one can notice this in the male and
femule aucuba ; mechanical contrivances of wonder-
ful I:euut{‘often prevent self-impregnation. Plauts
are for their own good adapted to the visits of
certain insects, and these are adapted to the plants
(p. 6, note). Even the plants which can only be self-

t gave 100 to 49 as the average in
favour of crossing. The crossed and self-fertilised
plants were then both placed under a net and
llowed to fertilise th lves t: ly ; the
crossed produced much, the d little, seed ;
but, of plants grown from the two, those
from the originally crossed were much shorter
than those from the originally self-fertilised,
the rate being 100 to 133. * Many of the plants
‘ were unhealthy (says our author), the pots were
“too small, and the averages deduced are mnot
“in the least trustworthy. I have felt bound to
“give them, however,”n- they

lusi his

cross-fertilisation. Were not cross-
sirable, the flowers might be closed, as in those

plants called cleistogene, and a very small amount
of pollen would have been enough, l.i.'he subject has

6, 1 re opposed

fertilised (the bee-orchis, we believe, is one) yet re- | “ general therongh f e

tain traces of having been f ly adapted fo bined with a painstaking of which our
fertilisation de- o Y

extracts can give but a faint idea, marks the book
throughout, Take the case of the Petunia ; here
we have eight tubles, with averages and explana-
tions, showing the care with mﬂw

a8 exp
0. iuclllded,

which the experi- ' Lond:

without however naming them, all the
boroughs within the limit of each county. Yet it
is, in his estimation, au act of tyranny, uud
intended to establish the despotism of the
Sovereign, because the Tudur Sovereigns, Edward
VI, Mory, and Elizabeth, in carrying out
this provision of the patriot Earl of Leicester,
directed that the seventeen I)oroughs which
had dropped out of the sheriffs’ roll by
the corruption or forgetfuluess of these officers,
should receive this to sel \

to Parliament as they had formerly done; and
that forty-six boroughs, recently incorporated,
should with their charter of municipality have
received the municipal privilege of returning
members. Surely this extension of the suffrage
exerted thus constitutionally could be no more an
instance of tyramuy than the first summons
directed to all sheritfs commanding them to cause
a return to be made from every borough. Simon
de Montfort cannot be judged to have acted as &
patriot, and Edward, ry, aud Elizabeth be
atigmatised as tyrants, for doing one and the same
thing, Mr. Bisset, it must be noted, gives us no

* History
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