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Insects have been forces for change in the evolu-

tion of sexual reproduction by cross-pollination in
angiosperm plants. In this way, they have partici-

pated directly in the appearance and development

of many kinds of flowers, which have developed

colorful corollas, penetrating aromas, and nectar to
reward the insect’s visit, and thus facilitate pollina-

tion (see Chapter 12, Angiosperms). Among the Hy-
menoptera are the most important pollinating insects
today, especially wasps and bees. Most species of

the seven bee families are pollinators. These seven
families include more than 20,000 species around

the world. Bees are responsible for the pollination of

a prodigious variety of flowering plants, both wildflowers
and those cultivated by humans. The common honeybee
(family Apidae), used by the human being since ancient
times for honey and wax production, is the most typical
example of a pollinating insect, and is particularly impor-
tant for the quantity of flowers it pollinates. Many eco-
nomically important plants (alfalfa, peas, fruits, tomatoes,
potatoes) are pollinated by hymenopterans, especially
small and medium-sized bees and bumblebees.

One of the most notable cases of an intimate and
obligate relationship between a plant and its pollinating
insects is that of the fig wasps, tiny microhymenopter-
ans of the superfamily Chalcidoidea, and the wild and
cultivated fig trees of the genus Ficus. In one of the

ily documented in cases of parasitism (see Chapter 46,
Speciation). Cases of sympatric speciation have been
posited for species of wasps and bees. For example,
three wasp species of the genus Megarhyssa that have
widely overlapping distributions in North America
live off the same hosts (wood-feeding siricid wasps),
but they are differentiated by having ovipositors of
different lengths. Some authors have proposed three
determining factors that favor sympatric speciation:
habitat preference, assortative mating, and biological
effectiveness associated with habitat. There are other
speciation processes related to the social behavior of
hymenopterans. Rapid speciation has been posited in
the European red wood ants (Formica rufa), of which
six species are the product of a differentiation fostered
in polygynous societies (numerous queens in a single
nest). It is difficult to summarize the variety of evo-
lutionary mechanisms of the hymenopterans in this
chapter. However, it is important to bear in mind that
although cases of coevolution are hard to document,
one of the most spectacular cases of adaptive radiation
is represented by the diverse wasp family Agaonidae,
each species of which specializes in pollinating the
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most extraordinary examples of coevolutionary radia-
tion between insects and host plants in existence, some
800 species of Ficus in the world, found especially in
warm and tropical zones, need a specific tiny wasp of
the family Agaonidae for their pollination. These insects
penetrate the inflorescence (which is always closed)
and pollinate the small female flowers that will produce
the fruit. One of the best-known species of fig wasp is
Blastophaga psenes (Photo a, left), which pollinates the
common fig tree in the Mediterranean region, shown

in the photograph together with its specific parasitoid
Philotrypesis caricae (right), which possesses a long
ovipositor. These insects emerge from galls inside the fig
(Photo b).

fruit of one of the 800 species of fig trees (see the Box
Pollination).

Principal Questions Remaining

* What are the phylogenetic relationships between
the basal groups of Apocrita?

e What are the morphological characters
and molecular markers that enable a better
reconstruction of the evolutionary relationships of
hymenopterans?

e Can traditional taxonomy and classification
of the group be reconciled with our present
understanding of hymenopteran phylogeny and
evolution?

e Can the phylogenetic relationships of the
Chalcidoidea be clarified and reconciled with a
resulting natural classification of the group?

e What are the genetic and biological determinants
that have shaped evolution of the key features
of hymenopteran behavior, such as parasitism,
pollination of flowering plants, and the formation
of complex societies?
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