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Parental investment and life history theories predict that long-lived parents facing pathogenic stress should divert energy 
away from reproduction and redirect that energy towards coping with the imminent threat of disease. After generating a 
successful immune response, parents can revert to investing in reproduction. The consequences of pathogenic stress on the 
termite king’s reproductive investment have not been quantified. To assess reproduction costs in response to disease,
kings were allocated to four treatments : naïve, saline injection (controls), heat-killed Serratia (bacterial vaccine) injection, or 
live sublethal Serratia injection. They were then paired with a naïve queen. Twenty-one days post-pairing, the testes of these 
kings were dissected, photographed, and their surface area estimated. In addition to testes size differences, the 
quantification of total protein content as a function of paternal treatment can be also used as a proxy measure of investment 
in reproductive tissue. If live Serratia-injected kings traded reproduction for personal immunity, then testes size should be 
smaller, and protein content should be lower than those of controls. Contrary to expectation, testes size was not affected by 
exposure to Serratia. Additional assays (protein content, protein profiles and antimicrobial activity of testes) are currently 
underway. Focusing on how kings respond to disease exposure in terms of reproductive investment, can help explain the 
physiological “decisions” animals make in nature: invest in immunity or reproduction?

Goal: To establish whether pathogenic stress influences the investment termite kings make on their reproductive tissue

Results

Impact
The unique feature about this research: This research is novel in that it addresses the protein and chemical 

responses of male termite reproductive organs for the first tine. This research analyzes how termites, 

specifically males, cope with pathogens at the same time as they reproduce.  Both of these important aspects 

of their life history traits (i.e. immunity and reproduction) are commonly traded one for the other in different 

taxonomical groups. Yet, our initial results indicate that termite kings do not invest in immunocompetence at 

the expense of their reproductive physiology. 

This addresses the problem of: Termite kings can cope with disease and maintain their reproductive potential 

(measured as testes size). This capability  increases their fitness in spite of living under significant pathogenic 

pressures. These data can  be applied in pest control, as the compound which controls this anti-microbial 

activity can be disabled, making offspring more vulnerable to their pathogen-filled environments. By 

understanding how termites reproduce in the face of disease, a more specific approach can be taken to reduce 

termite populations where they are invasive. By developing pesticides which specifically disable anti-microbial 

activity in the reproductive system, reproductive fitness may be  significantly reduced. 
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