The Development of a Free-Flying Method To Study the Effect of
Neonicotinoids on the Positive Transfer of Learning in the Visual
Domain of Honey Bees
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Objectives

1 Identify the effect of varying sublethal doses of
neonicotinoids imidacloprid and clothianidin
on the ability of honey bees to learn a delayed
matching to sample (DMTS) rule followed by
a positive transfer of learning test in their
visual domain

2 ldentify the specific memory phases (long,
medium, short) associated with training and
testing

TRAINING WITH PATTERNS
TRANSFER TEST WITH COLORS

Delayed Matching to Sample: honey bees

Positive Transfer of Learning. honey bees

3 Develop a method to Frain and te;t bee.s n a must associate sample stimulus at the entrance must transfer the DMTS rule from patterns
completely OpEI"I enwronmeqt, s.lmulatmg a chamber with secondary stimulus at the (used in training) to colors (used in testing),
real-world setting and eliminating external decision chamber, a test of their higher-order  simulating realistic information processing tasks
stressors throughout experimentation cognitive abilities utilized in foraging

HYPOTHESIS Example: In Fig. 1, bees must enter Example: In Fig. 2, without having

If bees consume neonicotinoids (imidacloprid, Arm 1, as it contains the square interacted with color stimuli prior,

clothianidin), their ability to perform positive pattern, which matches with the bees must enter Arm 1 to successfully

transfer in their visual domain will decrease. pattern at the entrance chamber complete positive transfer of DMTS
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Test Type

e Compared to the control, the training success
rates were not statistically significant (p>0.05),
indicating that LTM was not impaired as bees
successfully completed DMTS with patterns.

e As the honey bee completes transfer tests with
colors (not stored in LTM), they must go
through the MTM consolidation process again,
which in this case is impaired due to the
statistically significant performance (p<0.05)
when compared to the control.

Type of Tests

In both training and testing, honey bees had
decreased success rates compared to the
control, indicating an inability to retrieve the
DMTS rule when presented with both pattern
and color stimuli. This suggests a loss of
long-term, and likely both short- and medium-
term memory.

Clothianidin proved to be the more harmful
insecticide when compared to imidacloprid
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