Coevolution with Animals

Studies on comparative morphology, pollination biology and biochemistry have
clearly described the role of animals in the evolution of angiosperms. It is
suggested that Animal kingdom and Plant kingdom, particularly the Angiosperms
have undergone a process of co-evolution, wherein the evolution of one has
influenced the other. This has proceeded in various ways.

Pollination

Early seed plants, the gymnosperms were wind pollinated with sticky sap exuding
from micropyles trapping the pollen. Early insects, the beetles were probably
attracted to this sap and pollen by chance. The better pollination and increased
seed set encouraged the selection towards showy flowers more attractive to
insects, edible flower parts, protein rich pollen, nectaries and bisexual flowers so
that same insect visit can both deposit the pollen and pick up for visit to another
flower. Increased visits by insects posed danger to the exposed seeds, resulting in
selection towards protection of seeds in closed carpel, a major step towards the
evolution of angiosperms. Increased protection of seeds encouraged smaller seeds
in increased numbers and shorter life cycle to overcome drought conditions.
Complete closure of carpel was accompanied by the differentiation of stigmatic
region for receiving pollen, and the distinct style to keep the stigma within the
reach of insects. To suite to the floral mechanisms the early beetles were slowly
replaced by higher insects such as moths, butterflies, bees, wasps and flies,
coinciding with the floral diversification of angiosperms.

Beetle pollinated flowers are typically dull or white with fruity odours, edible
petals and heavily protected seeds. Bee pollinated flowers are brightly coloured
(blue or yellow but not red) with honey guides and with lot of pollen and nectar.
Butterfly pollinated flowers are red, blue or yellow. Moth pollinated flowers
mostly open at night and have heavy fragrance to attract moths. Moth and
Butterfly pollinated flowers generally have long corolla tubes with nectaries at
the base. Bird pollinated flowers are bright red or yellow, produce large amount
of nectar, with little or no fragrance. Bat pollinated flowers are dull coloured,
open at night and have fruity odour.

Biochemical coevolution

Plants and their insect predators are believed to have undergone adaptive
radiation in stepwise manner, with the plant groups evolving new and highly
effective chemical defenses against herbivores and the latter continually evolving
means of overcoming these defenses. Mustard oils of Brassicaceae are toxic for



many animals, yet they attract other herbivores such as cabbage worm which uses
the mustard oils to locate the cabbage plant for laying its eggs. The chemical
hypericin in genus Hypericum repels almost all herbivores but the beetle genus
Chrysolina can detoxify hypericin and use it to locate the plant. The evolution of
new chemical defense of plant has resulted in plants often acquiring the growth
hormones found in insect larvae.

Proper levels of juvenile hormone in insect larvae are essential for the hatching
of insect larvae into normal sexual adults. Several species of plants such as
Ageratum contain hormone juvabione, similar to the juvenile hormone of insects.
Such plants if ingested by the insect larvae elevate the level of hormone, resulting
in their development into abnormal asexual adults. The larvae as such, learn to
avoid such plants.

Some plant products help insects against predators. Monarch butterfly, for
example, ingests cardiac glucoside from milkweed Asclepias. Such butterflies if
ingested by blue jays make latter violently sick. Blue jays learn to recognize the
toxic brightly coloured monarch butterflies. The milkweed, thus helps to protect
monarch butterfly from blue jay.



