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Behavioral Ecology872

(�2�=�9.55, df�=�1, P�=�0.002; Table�1; Figure�3B). Males in groups 
with a female primary case experienced 4 times the prevalence of  
infection compared to females, but the risk of  infection did not di�er 
between males and females when the primary case was�male.

Overall, we found that 17% of  mated �ies became infected in our 
social groups, whereas only 10% of  virgin �ies became infected, indi-
cating some non-sexual transmission. There was a signi�cant interac-
tion between a �y�s mating history and the sex of  the primary case 
(�2�=�9.55, df�=�1, P�=�0.002; Figure�3D; Table�1). In social groups 
where the primary case was male, �ies that engaged in more mating 
events were more likely to become infected, whereas mating history 
had no e�ect on infection risk when the primary case was female.

DISCUSSION
Individuals� disease risk is likely in�uenced jointly by individual traits 
and social contexts, though these 2 factors are rarely tested in uni-
son. Here, we used 3 genotypes of  the fruit �y D.  melanogaster and 

the generalist fungal entomopathogen M. robertsii as a model to test 
how host genotype, group sex ratio, and the sex of  the primary case 
in�uence aggregation behavior, mating dynamics, and infection prev-
alence. We found that �y genotypes vary substantially in their aggre-
gation and mating behavior. However, infection risk was predicated 
jointly on individual and group factors. We found a greater infec-
tion prevalence in female-biased groups, though males experienced 
4 times the prevalence of  infection compared to females in groups 
with a female primary case. Further, individuals that mated more 
were more likely to become infected, but only in the presence of  a 
male primary case. These results indicate the importance of  incor-
porating factors of  individual traits and social context into studies of  
infection�risk.

Effects of group sex ratio on behavior and 
infection risk
Among human and wildlife diseases, infectious disease dynamics vary 
across social contexts because of  di�erences in the frequency and 
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Figure 2
Mating frequency across di�erent social contexts and �y genotypes. (A) The number of  mating events observed in social groups was the lowest in groups 
composed only of  one sex (with an primary case of  the opposite sex), and greatest in intermediately female-biased groups. (B) Fly genotypes varied in the 
number of  mating events observed in social groups. Boxplots extend from the 25th to 75th percentiles, with median represented by the middle horizontal line. 
Vertical lines extend to the minimum and maximum values.
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Figure 1
Aggregation behavior across di�erent social contexts. (A) On average, aggregation increased with more male-biased groups. However, one genotype deviated 
from this trend. Vertical bars represent standard error of  the mean. (B) We observed 60% fewer �ies present on the food patch when there was an infectious 
�y present compared to groups where the primary case was exposed to non-infectious conidiospores. Boxplots extend from the 25th to 75th percentiles, with 
median represented by the middle horizontal line. Vertical lines extend to the minimum and maximum values.
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