2 0. A.C. REVIEW.

INSECT IN RELATION TO PLANT FERTILIZATION

Thesis by Myr. S, D Craig. Which Ranked Highest of
Those Offered by the Second Year Class,

The subject of cross fertilization as nccomplished by insects is of
great interest and importance. wot only to the botanist. but also to
the eatomologist ; for to the habit of inseets in visiting  the dif-
ferent flowers, both insccts and plants owe n great many of their
present characteristics.

Nearly all the scientists who have taken up this branch of study
have come 10 the conclusion that it is not in accordzuce with the
laws of nature for one flower to fertilica itself, or to be fertilized by
any closely relaced flower.  “This principle holds good in the animal
as well ns the vegetable kingdom.

Darwin expressed bis view slong this Jine in the words, “Nature
abliorsself fertilization.” ‘Fhis conclusion iscorroborated by the exis-
tence of great numbers of cleve deviceshy - vhich nature tends to pre-
vent sel{ pollinatianand promote cross pollination. The weakening
results of self fertilization also strengthen the argument in favor of
cross fertilizatinn.

Darwin conducted n great number of experiments in this con-
nection and invarinbly found that in the course of self fertilization
the plants lost their vigar and ton marked degree their fertility. An
experiment on the species Bvieriogolerean. showed that the cross fer-
tilized plants were to the self fertilized in weight. as 100 to 22, In
the case of Tberis umbeliata,secdlings of a cross were to those of sclf-
fertilization, in weight as 100 to S9,and in fertility as 100 10 75, Self-
fertilization carried on for a number of gencerations stiows a more
marked difference vetween the cross and self-fertilized plants.  In
experiments carriet on with the Jpancapucpurm. the finst generation
gave a diflercnce in height of one hundred 1076, and the tenth genera-
tion, 10 to 5. The loss infertility is shown eplendidly  in Darwin’s
experiments with Nela patinte in which thirty slowers were  crossed
producing' twenty-seven capsules, whils thivty-isco which were solf-
fertilized produced only rix capsules.

In same plants the necessity for cress pelt’se 10u seems to be
still greater. the flowers beingcompletelyself- terile. 1..is is character-
istic of some of the species of Verbascum; the Fistils being entirely un-
productive towards the pallen of that floner, =hie with the pollen
of other plautaitis quite cffective
also sicrile 2o their own pollen while both pollen and pistils are of-

Thetlowers of Lobelia fulgens arc

ficicnt in relation to otlier flowers,  This sterility is due to the sexual
organs Leing too uniformy toadmit of any interaction and may be
often overcome by chianging the cavironments of one set of organs as
placing them in different plants. This change gives sufficiény varia.
tion 10 allow interaction. Just what this uviformity is botavists
have been working some tinte to find out, but as yetitis not entirely
understood.

Iaving noticed someof tlic tearons for crovs fertilization, let us
considera few of the ways whereby selffertilization is prevented.
One] very atrong preventive is having the stamens and pistile in
different flowers, or even on different plants, as is scen in many
ancmophyllons plar. o.  In some plants the stamens and pistils ripen
at different times. Among these Dichogamous planis are a number
of the Geraniums.  Auvotherpreventiveis 10 be obrervedin Heteronior-

phous plants suchas the Primrose, where there awre two kinds of
flowers: one kind having the anthers at the top of the tube and  the
pistilabout half-way down. In the other kind the order is reversed
the stigma being situated supertorly.  Inthiscase the pollen from the
short styled tlowers, owingto the position it would tonke on theinscct,
wonld not fertilize any but long siyled varictics. In sothe other
flowers sclf-lmlli;xxuiun is prevented by the anthers of the flowers
turning away from the stigma and shedding their pollen in such a
meaer that it is almost impossible for any of it tofertilize thestigma,
after having cousidered tiwe reesons for cross fertilization and seme
of the means by which self fertilization is prevented, it would be well
to notice theagents used in effecting fertilization. ‘The most import.
ant of these are water, wind, birds and insccts. Water plauts are
usually fertilized by watercurrents. while grasees, gedges, and usually
trecs are fertilized bythewind.  Theanemophyllous plants are usual.
ly characterized by the production of enormous quantities of pollen,
lvaving very little beauty or perfanie,and no nectar. The bird which
does the most in fertilizing flowersis the little huwmning bird, which
like theiuzeet goes around from flower to flower in search of sectar.
But by far the most importaut bearers of pollen are the insects. wnd
without them many plants wonld cea<e to be reproduced.

Inthis councction it is instructive and interesting to note the
uses of the different propertiesor organs which most flowers  possess.
The cconamists of nature have found that to eusure the services of
auy living creature, something of materinl benefit mnst be given in
exchange for that labor. Soto get ti.c insect to carry the pollen
from one tlower to another, the plaut scecretes nectar which forma a
great part of the food of the insect.  This nectar is deposited in such
a place that thie insect cannot chieat the plant, Int in getting the nee.
tar it must alse come in contact with the stamens and pistil of the
fiower. Lo cuable the inscet to find the nectar the tlawers are «op
plied with perfume and color.  Different flawers have different oxdors
to attract the iasects upon which they depend {or their pollination.
The Carrion plant for instance, which is fertilized almost catirdy by
Nies and other scavenger inscets, gives off the smell of decaying am.
mal matter.  This xmell is <0 strong that inscets have been known to
be attracted for two bundred yards. Flowers fertilized by bees snd
battertlies have. on the other hand, very pleacant odors; the taste of
these in<ectsin this regard being the same as onur own,  The cnlared
lines which ornament so many of our flowers scrve as gaides for the
inscet to the honev-sac.  The color also attracts the insect and
ennbles it to distinguich between different varicticsof flowers. 1t may
be here neticed that night flowera are usually white or pale thue hav.
ing the best color to make them conspictons in the semisdarknuss.

“hc inscets as well as the flowers have been modified so that
it

joay carry on pollination to the Lert advantge. For instanee,
moths and buttertlics have devcloped very long proboscides to cnable
them to reach the nectar in long tuded flowers guch as the Honcy-
suckle.

These changes in both insects and plants have undonlitedly been
brought about by the slow but sure process ¢f natural sclection and
the survival of the fittest. In this manncr flowers that ave the niost

stractive and give the choicest honey are almost surc to be fertilized
while less inviting ones are left unprodoced.  Butlerflies with shor!
proboscides or other hinderances to their gathering nectar, though
they may mnnage to exist for » time, become weakenedand eventually




