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Introduction
Lipid metabolism is an integral biological system of life. 

Within a variety of taxa encompassing multiple kingdoms, 

lipids are shown to be vital for an array of functions. 

Specifically, this project aims to create a more detailed 

understanding of the function of lipids as allelochemicals in 

symbiotic relationships. This projects uses attine ants and their 

host fungus as a model for symbiosis and lipid analysis.

Three specific lipids have been identified in different regions 

of the attine biological system. Specifically, α-linolenic acid, 

linoleic acid, and oleic acid have been found in the fresh plant 

matter, the fungus gongylidia, and perished ants respectivly5. 

This project has compared the behavioral reactions of A. 

texana ants to these three different lipids, allowing for an 

analysis of how lipids may be used as a potential 

allelochemical in this species.

Methods
Lipid treatment behavioral experiments were performed using  

lipid solutions of linoleic acid, oleic acid, and ɑ-linolenic acid 

diluted with ethanol. Worker caste ants were exposed to each 

lipid and an ethanol control. The ants’ behavior was monitored 

at ten-second intervals for a total of five minutes.

Behavioral data was collected and tabulated  using a 

behavioral ethogram. The data was then analyzed using a 

paired T-Test and visualized into a radar chart using the 

averaged behavioral data for each treatment. 

In early April toward the end of the experiment, the A. texana 

queen perished. The ethanol control trials were used to 

visualize the timeline of  behavior variations at different stages 

of the Atta texana colony’s collapse.
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Discussion
This project revealed preliminarily statistically significant behavioral responses to the different lipid treatments. This incudes,

 ɑ-Linolenic [Unspecified locomotion, stationary, mandibles open, waving antennae towards the paper, inspecting other ants, self-grooming]

 Linoleic [Unspecified locomotion, stationary, mandibles open, waving antennae towards the paper, self-grooming]

 Oleic [Mandibles open, waving antennae towards the paper, self-grooming]

These findings show a potential behavioral phenotype for each lipid treatment, suggesting that oleic acid, ɑ-Linolenic acid, and linoleic acid may be used as 

allelochemicals in attine fungus-growing ants. Going forward, the next steps of this project would be to perform more replicates to determine if there is a true link 

between the lipid treatments and behavioral responses.

At the advent of the Queen A. texana ant perishing, the ethanol controls showed a potential increase of self-grooming and stationary behaviors. This may reveal a 

social-immunity based behavioral response that needs further study1, 2.
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Figure 1

Behavioral response to oleic, linoleic, 

and linolenic lipid treatments and 

ethanol control radial graphs

Figure 2

Behavioral response of behaviors during ethanol control vs time
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