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CE0S8 AND SELF FERTILI-
SATION,"

The observitiona of many leading natu.
ralists of the present day have made all
r:aders of science familiar with the wonder-
ful snd varied contrivances for secaring the
croas-fertilisation of Howers—that is to say,
their fertilisation by pollen bronght from an.
o'her flower instead of by that they them.
mslves produce, The mere existence of such
gontrivances raised, of course, a presumption
that the process of crossing they were
adapted to effect is in some way beneficial to
the plants. Indeed, ne Nature presents us
with no examplea of any euch eluborate
arrangements which are devoid of any nsefal
purpose, the presumplion that these were
not wholly aimless and useless amounted to
a moral certainty, Bat the task of testing
by & eeries of carefully-arranged exparimenta
whether such benefit was really produced,
and. if a0, of what kiod and extent, waa
unattempted until it was assumed by Mr.
Darwin. That great naturalist, who had long
paid particular sttention, and had, in former
writings, drawn the notice o! the scientifi:
world to the mubject could not permit the
final restiog-place o! so important a part of
the matter to be n mere presumption, how-
ever strong that might be. He, theralore,
instituted a very numeroua and varied set of
experiments, extending through several gene-
rations of tlowers, and lasting for many
yeare. And the result of these experimenta,
which elevates the presumption in question
to asclentific certainty,is given in the volume
under notice.

It is not necesmary to do more than to
allude to the methods by which cross-fertili-
gation of flowers is made either inevitable or
exceedingly frequent. In pome cases the
pexes sre separate, and are found in distinet
flowers on thes sams or on different plants
In othars the pollen and stigma of the same
flower are matured at different timea. Then
there are all the means, the secreted honey,
the attractive odours, the conspicunus colours
by which insects are drawn to the flowers
and made to bear away on their bodies the
pollen dust from one flower to the stigma of
another. There are, morsover, classea which
are absolutely sterile to the pollen of their
own plant, although perfectly fertile with the
pollen of another. And there are also classss

e ks Ak ats s e i kaw

LITERATURE.

pollen of anotber. And there are also classes
which are not sterile to their own pollen, bat
are often intercrossed by what Mr. Darwin calls
the ‘' prepotency” of the pollen from another
individual or variety over their own. The in.
ference suggested by all these contrivances of
some great benefit to be derived from crossing
is strengthened by the consideration that the
ultimate object of the production of seed can
be gained with much greater certainty by bi-
pezual flowers and sell -fertilisation than by
the spparently hapbazard method of croasing.
To take a single point, if the flowera were, as
certain kinds are, complately closed, the pro.
duction of a very minute quantity of pollen
wonld have sufficed. Bat to provide for the
distribution of the pollen in sufficient plenty
to ensure cross-fertilisation either by the
wind or by the visite of insects an enormouns
quantity has to be produced. The amoan:
that is produced by those planta which de-
pend for their fertilisation on the agency o!
winds is immense, ' Bucketfals of pollen,
chiefly of coniferw and gramine:s, have been
gwept off the decka of vessels near the North
American shore; and Mr, Riley bhas
seen the ground near St. Louis, in Missou i
covered with pollen a8 il eprinkled with
gulphur ; and thers was good reason to be.
lieve that this bad been transported from the
pine foreats st least 400 miles to the sonth.
Kemer bas seen the snow fields om the
higher Alps mimilarly dusted.” Takiog into
congideration, thersfore, om the one gide the
preventive precaations against the sell-
fertilisation which the structure of the great
majority of {lowers seema intended to securs,
and the lavish and elaborate means provided
to effect cromss-fertilisation, the weight of
probability becomes enormously preponderant
that some grest usefaul end is obtained by all
these arrangements.

Mr, Darwin tells that the thooght often
pecurred to bim to try whether seedlings from
croen fertilised flowera were in any way
puperior to those from self.fertilised tlowers,
Bat, jadging from the analogy of animals, he
thought that, to obtain aopy perceptible re.
anlta, it would be necessary to cross and self.
fertilise plants for eeveral successive gene-
rations, at the cost of too mach time and
lsbour. But a chance observation taught
him that he might look for marked and
pignificant reaults in even the first genera.
tion, aud he thereupon entered npon & seriea
of erperiments which he continoed for 11
years, carefally noting every point bearing
on the question, In the course of these he
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on the queation. In thé COUTES OI wODESE De
made and recorded no less than 1,600
measurements, besides many other observa-
tions of the number of seed produced, the
comparative weight of the plants and seeds,
and many other mattern, The kinds tested
were of 07 species, belonging to 52 genera,
and to 30 great natural families, and were
natives of varions purts of the world. The
method waa to enclose a plant under a net
so a8 to exclode the visita of insects, and
then to fertilise some flowers, suitably
marked, with their own pollen, and to cross
an equal number differently marked with the
polien of & distinct plant. The seeds in time
were gathered, and the crossed and melf-fer-
tilised seeda were plantad in pots, care being
taken in every case to ensure an absolute
of conditions for the seeds of the
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crosring was not obtained. To do thia the |
Hower to be crossed should have been fer-
tilised from not a related bat a non-related
plant, Iowever, the mode adopted was
prolific in valuable and important results
and teachivga

We cannot give any of the details of the
gxperiments so carefully made and recorded
by Mr. Darwin. Bat it ia sufficient to say
that, testing the rival planta by the height of
their growtb, their vigour, weight, and the
number and weight of their seeds, the result
waa conclusive in favour of the presumption
that crossing was beneficial to the plants
Some of the cases, indeed, yielded anomalons
reeulta, Lot there was not a aiogle one
‘*“which afforde decisive evidence against
the rule that a crosa batween plants, the pro-
genitors of which have been gubjected to
somewhat diversified conditions, is beneficial
to the offepring. This is a snrprising con-
clugion, for from the analogy of domes.
ticated animala it could not bave been anti-
cipated that the good efiecta ol croseing or
the evil effects of wsell-fertilisation woald
have bien perceptibile until the plants had
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have hien perceptilis until the plants nag
been thum treated for several generations.”
Besiden this leading result there were meveral
subsidiary pointa on which important Light
was thrown by the experimenis. It was
shown, lor instance, that no benefit whatever
was derived from & cross batweem one tlower
and another of the eame plant. The
sdvantages, moreover, of the constant system |
of intercrossing from related plants ssemed
in certain cases to diminish a8 the proceas of
intercrossing was coutinoed, and could not
compare with the marked benefit resulting
{rom & cross from & strange and independent
gtock. All the evidemce appeared to prove
“that the sdvantagee of cross-lertilisation
do not [ollow from some myaterions virtas in
the mere union of two distinet individuals,
but from ench individuals having been sub-
sected during previgus generations to differ-
ent conditions, or to their having varied in &
manner commonly called spontaneous, ®o
that in either case their sexual elements
have been in some degree differentiated.
And secondly, that the injary from self.fer.
tiligation follows from the want of such
differentiation in the sexoal slementa”

To the many interesting and significant
facts with which the book is filled we can
only brietly reler. The extraordioary (act is
fquoted, as illostrating the precautions taken
by nature against self.fertilisation, that the
pollen masses of some orchids act on their
own stigmas Jike & poison. It is shown by
sbondant evidence also that the fertilising
ﬁ“' of pollen from another variety or

dividual is greater than that of a plant's
own pollen, Thus, even if the pollen of the
flower has lodged npon and acted upon the
stigma, if the pollen of another variety or
another individual ia placed opon the stigma
it will overpower the former effect and
impress ita own character upon the seed.
Bome very inkeresting observations are
given about Cthe ita of insecta in
their relations to flowers. It is a curious
imstance of the continuouns commanion of
pcientific minds to find that one of
these habits — the ecunstom of bees and
certain other insects to wvisit the flowers of
the eame species as long as they can before
going to another species—was noticed by
Arstotle more than 2,000 years ago. It was
then noticed by that great obasrver aa &
earicus fact, but it is only now toat the
bisbit is quoted as & part ol the systematic pro-
vident economy of nature, [tis evident that
when ipsects are unkuowingly engaged in
ibe work of cross-lertilising tlowera it is ol
great importance that they should, as long as
poseible, visit flowera of the same species, as
it promotes the efficiency of the work.
Mot that they bhave this in wview in
adhering to the habit, They, a8 is pointed
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adberiog to the habit. They, a8 is piinted
out in the work under motice. bat
coneult their own conveniencs, To the
miuvute and patient obgervations of ouar
auitbhor opou the method, the diligeoce,
and the mndustry of bees, when engaged in
rifling & garden of the pulia:; or nectar ol its
tlowere, often by the felonious mods of
cutting a bole [rom outaide into the nectariea
instead of penetrating by the legitimate way,
we cau but refer. These form buta part of
the intereating and instractive matter which
awaits the student of the book.

It is characteristic of the candid and modeat
disposition of Mr, Darwin that at the close of
Lis work he sffirma that, although Sprengel,
who first showed bow imporiaut a part
insecls play in the feriilisation of flowsrs,
ﬂ.’.::hdd. hjllh bmﬂhc glmt;'&f Nature :tﬂim-
playe e B o8 present day,
which bae goue far beyond the obeervations
of Spreogel, must stll admit that * the
veil of wecresy is s yet far [rom
lifted.” If it is mbhown that all of the
contrivances pointed out by Sprengel find
their waizon defre in the fact that it is
beneficial that sn additional element of
differentiation should be introduced into the
work ol reproduction, it is etill unkoown
why such differentiation should confer a
benefit. In the worda of our smthor, the
“gecret” will not be really '"displayed”
“antil we can eay why it ia benaficial that
the sexual elementa should be differentiated
to a certain extent, and why, if the dif.
ferentistion be carried still further, injury
fullows. It is an extraordinary fact thar,
with many cien, flowers fertilised with
their own pollen are either abaolutely or in
some degree sterile ; il fertilised with pollen
from another flower on the same plant,
they are sometimes, though rarely, a little
more fertile; if fertilised with pollen
from apother individual or wariety of
the same epecies, they are fully fertile;
but if with pollen from a distinct species,
they are sterile in all possible degrees
antil utter sterility is reached. We thas
bave a long series with abaolute sterility mt
the two ends—ut one end doe to the sexoal
elements not having been sufficiently diffe-
rentinted, and at other end to their
baving been differentiated in too great »
degree, or in some peculisar manneér." To
sitempt aoy condepsation of the few sug.
gestive pages which follow this quotation and
terminate the book, pages in w prégonant
suggestions are thrown out comcerning the
mystericus laws which govern sterility be-

different species, would be to no pur.
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