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# A im X EH Behavioral mechanisms of feeding and mating system in the larval parasitoid Microplitis cro—
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Parasitoid adults must locate hosts, food and mates for successful reproduction.
Although foraging behavior of females has been intensively studied, little is known on the
behavioral responses to food and mates. To understand how behavior of parasitoids affects
their effectiveness as biological control agents, the mechanisms of feeding and mating system
in the larval parasitoid Microplitis croceipes (Cresson) (Hymenoptera: Braconidae) were
investigated.

First, to determine the effects of different sugars on the feeding preferences and
adult longevity in M. croceipes, the gustatory responses to sugars by naive and experienced
adults were examined. When given single sugar solutions of sucrose, glucose, fructose and
maltose at concentrations of 0.008 to 2 mol/L, the estimated concentration at which 50 % of
wasps fed was 0. 054 mol/L for sucrose, 0.057 mol/L for glucose and 0. 085 mol/L for fructose,
which were lower than 0. 270 mol/L for maltose. When wasps were given maltose or fructose after
the other sugars, they fed on maltose or fructose for a significantly shorter time. The feeding
suppression after feeding on other sugars was particularly pronounced for fructose, a sugar
which was nutritionally suitable. This feeding suppression for fructose after feeding on
glucose persisted for 24 h. This suggests that wasps can discriminate maltose or fructose
from the other sugars tested, presumably on the basis of their taste. Through taste
discrimination, parasitoids may choose suitable food sources to increase survival and
reproductive potential.

Then, to elucidate the mechanisms of mating system in # croceipes, adult emergence
pattern, mating behavior and offspring sex ratios were examined. Males emerged 1 day earlier
than females, and earlier hours than females within a day. This suggests that emeréing males
have a better chance of encountering with virgin mates. Males preferred virgins to mated
females, while females copulated with a male irrespective of his mating status. Females

copulating with a male that had copulated five times or more produced a higher proportion
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of male offspring than females that had copulated with a virgin male. Moreover, females that
copulated with virgin males once or twice produced a significantly lower proportion of male
offspring than females that first copulated with a sperm—depleted male followed by a virgin
male. These results suggest that copulating with a sperm—depleted male limits acquisition
of sperm from subsequent males, which leads to production of male biased offspring.

Lastly, to determine the effect of insecticide odor on foraging behavior of M.
croceipes, the adults’ responses to the odor of honey mixed with single insecticides or
vanilla were investigated. Honey odor triggered food—-searching response in honey-fed and
naive wasps. Mixing honey with odorless insecticides such as imidacloprid and spinosad, did
not affect wasp responses. However, strong-smelling insecticides such as esfenvalerate and
methamidophos, or vanilla odor significantly reduced the proportion of positively responding
honey-fed wasps, but only methamidophos had such an effect on naive wasps. Given honey in
the presence of methamidophos odor, they displayed an increase in food-searching behavior
in response to methamidophos and honey odor, suggesting that parasitoids learn to associate
methamidophos odor with food and thereafter use the learned odor for food searching. Avoidance
or attraction of parasitoids to insecticide—sprayed sites may negatively or positively affect
their survival and host-searching efficiency.

The behavioral information of gustatory discrimination, multiple mating and
associative learning of olfactory cues associated with food shown in this study could be used

to improve survival and reproduction of parasitoids in biological control programs.
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