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Introduction
• This study investigates interacting effects of viruses and 

pesticides within honey bees and how improved diet 

quality can mitigate these effects. 
• This experiment allows a multivariate problem which 

exists in natural conditions of the honey bee community 

to be observed in a controlled cage bioassay. 

• The virus used in this study is the Israeli acute-paralysis 

virus (IAPV).
• Neonicotinoid thiamethoxam is the pesticide used in 

both trials shown in the ‘Results’ section. This 

experiment has not begun the use of the pyrethroid at 
this time. 

Results Troubleshooting and Future Work 
• Complications with a 1% dose of the IAPV virus caused 

failure to produce the expected mortality rate among 

the honey bees. 
• Troubleshooting resolved this issue by choosing to

increase the dose to 1.5% after running a dose-

response trial.
• Continuation of this experiment will include using the 

pyrethroid λ-cyhalothrin pesticide in another set of trials.

• Further investigation into different classes of pesticides 

will help answer if the study is applicable across other 

categories. 

• Measuring viral titer levels will also be done to 

investigate whether diet quality affects both viral 

resistance and tolerance.2
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Figure 1: Data used in this figure was  collected as a prior experiment 

as part of a proposal for this study.

Preliminary Results

Experimental Design
• This study will test 2 different quality diets on randomized 

cage treatments in their own trials.

• Protein supplement diet (MegaBee™)

• High quality C.C. Pollen Co. High Desert Bee Pollen

• Pesticide concentration used in this experiment is 70ppb, a 

dose determined by measurements found in field-collected 
pollen.1 

• Using field-collected pollen as reference ensures honey
bees in this study experience realistic pesticide
conditions.

• A total of 80 cages are each filled with 35 bees and 
assigned random treatments of the following:

• Mortality checks occur every 12 hours for the first 3 days 
(72 hours post-infection), after which checks take place 

every 24 hours until the end of the 7-day trial. 

• 3 live bees are sampled from each cage onto dry ice at 24 
hours post-infection to check viral titer measurements.

• The purpose of sampling at 24 hours is because IAPV 
phenotypes typically present themselves around this time.

• Mortality data recorded is used to configure a survivorship 
curve for each treatment, using the statistics produced to 
determine any significance.
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Figure 3: Results yielded from these trials show there was no significance in survivorship between the different diet 
qualities in honey bees affected by the pesticide and virus. Further experiments will be conducted using a 
pyrethroid  pesticide. 

Figure 2: The cube cage 
model used in this study.
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• The results found in this preliminary show significant 
difference in survivorship among bees given the high 

quality diet compared to bees given the supplement diet 
when affected by both the pesticide and virus. 

• The survivorship curve suggests that a higher diet 

quality can mitigate the negative effects of pesticides 

and viruses. 

• Although the data was part of a prior study, the results 
support continuation of this experiment using different 
classes of pesticides to decide if this theory is 

consistently applicable.
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