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Abstract

The mechanisms of stress responses are very important to protect animal’s life, when they
confronted with the sudden environmental changes or predators. In this research, we want to
understand how these stress treatments (CO, anesthesia, chilling anesthesia and vertical spin)
affected honeybee workers in their foraging behavior. Furthermore, the HPLC was used to
measure the levels of the octopamine, the so called stress hormone, and other biogenic amines
such as dopamine and serotonin in these stressed bee brains. The results show that a longer time
interval in bee’s foraging behavior were observed and the concentrations of octopamine and
dopamine revealed significant reduced in bee brains after stress treatments. Therefore, our results
suggested that both octopamine and dopamine are the crucial compounds for stress responses that

involved in the delayed foraging behavior of stressed bees.

Key words: stress physiology, biogenic amines, octopamine, dopamine, bee workers
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Table 1. Effects of Chilling and anesthesia treatments on honeybees rewarding behaviors (time

intervals)(P <0.05)

MEAN (min) +SE

Treatments N Treatment Retreatment Post-re-

Pre-treatment Post-treatment

response response treatment

Chilling
10 2.1+0.2a 449+620b 27+06a 63.5+£103Db 38+0.6a
anesthesia
CO, anesthesia
2 min 9 30+£06a 101.1+£222b 10.6+5.0a - -
4 min 6 33+£05a 38.7+8.8b 26£04a — —
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Table 2. Two-way ANOVA results for effects of spin velocities and durations on honeybee

rewarding behaviors

Factors df F-ratio P-value
Vertical spin velocities 4 8.535 P < 0.001
Treatment durations 2 6.378 0.002
Vertical spin velocities x
8 2.023 0.048

Treatment durations

21
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Table 3. F-ratios and P-values from ANOVA analyzing the effects of spin velocities and treatment

durations on honeybee rewarding behaviors

Treatment durations
Factor 30s 60 s 90 s
F-ratio P-value F-ratio P-value F-ratio P-value
3.18 0.022

Vertical spin
1.91 0.025 2.05 0.104

velocities
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Table 4. Multiple comparisons from Tukey’s Studentized Range (HSD) Test analyzing the effects

of various spin velocities for 90s on honeybee rewarding behavior

Vertical spin Treatment Treatment response
(rpm) duration (s) ' MEAN (min) +SE
Control 90 10 29+0.5 a
30 90 10 3.1+04 a
40 90 10 55+£1.0 b
50 90 10 63+14 b
60 90 10 8.6+1.9 b
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