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INTRODUCTION
Anaphes flavipes (Hymenoptera: Mymaridae) is a parasitoid wasp, whose larvae develop in the eggs of cereal leaf beetles (Oulema melanopus and Oulema 
duftschmidi) both (Coleoptera: Chrysomelidae)1. A. flavipes uses selective gregarious strategy, meaning it chooses the number of eggs it lays in its host.
Research has been conducted previously detailing the biology and ecology of this parasitoid 2, 3, 4, however possible function of gregarious strategy as anti
predation strategy hasn't been researched before. Knowledge and mechanisms of gregarious strategy are of importance when using parasitoids who
employ this strategy for biological control. In this study laboratory experiment was conducted using A. flavipes as parasitoid, cereal leaf beetle eggs as hosts
and three predator species with different mouthparts Chrysoperla carnea (Neuroptera: Chrysopidae), Deraeocoris sp. (Hemiptera: Myridae) and Forficula
sp. (Dermaptera: Forficulidae). These organisms either serve as biological control agents or are generalist predators. The experiment was meant to assess
the influence of gregarious strategy on the survival rate of the A. flavipes offspring after the host egg gets attacked by a predator and to see if there are any
differences between the results depending on species of predator. Three analyses were performed to assess the influence of gregarious strategy regardless
of predator species, to assess the influence of predator species on survival regardless of gregarious strategy, and to assess the combined influence of both.

METHODS
The experiment was performer under constant laboratory conditions (22 ± 2 °C and 40- 60% relative humidity under 16:8 h (L:D) photoperiod). 

First twenty Oulem complex eggs 
were placed in Petri dish with at least
two A. flavipes females. Once the
number of parasitoids in the eggs
could be determined they were
sorted into Petri dishes marked by
the number of wasps developing in
the egg (1, 2, 3 or 4+).

Predators were put into Perti dishes with parasitized eggs. For each
category of parasitized eggs (1, 2, 3, 4+) twenty were offered to each
group of predators and left with them, until the first signs of predation. 
After which the affected eggs were removed.

Afer predation the eggs were moved into Petri dishes
containing moistened filter paper with one egg per dish. 
They were left to finish their development under the 
laboratory conditions When adults emerged from the 
predated eggs, they were counted under miscroscope. 
Amounts of emerged and not emerged individuals of A. 
flavipes were recorded.

RESULTS

The influence of larval development on survival after predator attack
was tested, irrespective of the predator species, by the means of GEE
for binomial error distribution (GEE-b). According to this analysis,
the number of wasp individuals developing in the egg does not
influence survival rate of the wasps after predator attack (p = 0.825).

The survival rate of wasps was assessed, considering the predator
species, but not the number of wasps developing in the host egg 
(p = < 0.005, test = GEE-b). The survival rate differs between the types
of predators. When predators were compared to each other, marginal
significance was found (p = 0.05 < p < 0.1). Survival rates were lower
following attacks by Forficula sp. compared to those by Chrysoperla
carnea and Deraeocoris sp.
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Both the number of wasp individuals in the eggs and the type of
predator were compared (p = 0.002, test = GEE-b). More wasp
individuals in the egg means higher survival rate for eggs attacked by
both Chrysoperla carnea and Deraeocoris sp. The eggs attacked by
Forficula sp. show an opposite trend.

CONCLUSION
The experiment has shown that the role of gregarious strategy alone is
a negligible factor in survival rate of A. flavipes offspring in the host eggs
predated by different predators. However, the type of predator
and combination of the type of predator and gregarious strategy
influenced the survival rate. In case of predation by Forficula sp. survival
rate was the lowest and gregarious strategy was a disadvantage. After
predation by Chrysoperla carnea survival rate was the highest. The
survival rate after predation by Chrysoperla carnea and Draeocoris sp.
benefited from the gregarious strategy. These findings contribute to the
knowledge of reproductive strategy of  A. flavipes as well as evolution 
of gregarious strategy in general. Additionaly it can be beneficial when 
using multiple species with different life strategies for biological control.

The number of host eggs offered to predators in each cathegory (1, 2, 3, 4+ wasp individuals per egg), maximum possible number 
of individuals that can hatch and the real number of hatched individuals. 

The percentage of hatched wasp individuals per each cathegory  of eggs (1, 2, 3, 4+ wasp individuals per egg) for each predator. 
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