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Effects of lambda-cyhalothrin on the viability and memory-related traits

of the western honey bee Apis mellifera ( Hymenoptera: Apidae)
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Abstract [Aim] This study aims to determine the effects of three low doses of lambda-cyhalothrin on the
viability learning and memory of the western honey bee Apis mellifera so as to provide theoretical
reference for healthy breeding of bee colony and further research on the mechanisms of colony collapse
disorder ( CCD) phenomenon in bees. [Methods] Lambda-cyhalothrin at various doses (1/2 LDy, 1/4
LDy, and 1/8 LD,,) was dripped on the backs of newly emerged bees of A. mellifera through the drop

method respectively and those dripped with pure acetone were treated as the control group. Bees were
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cultured in cages after treatment and the mortality rates in various groups were recorded daily. Effects of
various doses of lambda-eyhalothrin on the learning and memory ability of worker bees were determined
through proboscis extension response ( PER) at 7 d after treatment. The newly emerged bees treated with
different doses of lambda-eyhalothrin were put into the original bee colonies and their homing ability was
determined at 20 d after treatment. The relative expression levels of learning and memory related genes
including glutamate receptor gene ( GluRA) and N-methyl-D-aspartate receptor gene ( Nmdarl) in 20—
day-old worker bees were assayed using real-time quantitative PCR. [Results] The results showed that
the average life span of worker bees in the 1/2 LDy, group was significantly lower than those in the 1/4
LD,, group the 1/8 LD, group and the control group while there was no significant difference among
the latter three groups. The success rate of PER of worker bees in the 1/2 LDy, group was significantly
lower than those in the 1/4 LD, group the 1/8 LD, group and the control group while there was no
significant difference among the latter three groups either ( P >0.05) . The homing rates at 1 000 m in
the 1/8 LD, group and the control group were significantly higher than those in the 1/2 LD, and 1/4
LD,, groups ( P <0.05) but there was no significant differences between the 1/2 LD, and 1/4 LDy,
groups as well as between the 1/8 LD, group and the control group ( P >0.05) . The relative expression
levels of GIuRA gene in 20-day-old worker bees in the 1/8 LDy, group and the control group were
significantly higher than those in the 1/2 LDy, and 1/4 LDs, groups ( P <0.05) and that in the 1/4
LDy, group was also significantly higher than that in the 1/2 LDy, group ( P <0.05) but there was no
significant differences between the 1/8 LDy, group and the control group ( P > 0. 05). The relative
expression levels of Nmdarl gene in worker bees in the 1/4 LDy, group the 1/8 LDs, group and the
control group were significantly higher than that in the 1/2 LDy, group ( P <0.05) but there was no
significant difference among the former three groups ( P >0. 05) . [Conclusion] Lambda-cyhalothrin has
certain effects on the viability and memory and behavior characteristics of A. mellifera and its
unreasonable application may affect healthy breeding of bees.
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Table 1 Gene-specific primers used in real-time quantitative PCR
(5°-3) (57-3)
Gene name Forward primer Reverse primer
GluRA ACTCTGTTCGTCTGTGGGGTG TTCGTTAGAAGGGCAGCGTA
Nmdarl GTATTTCCGTCGCCAAGTC TGTAAACCAATCCCATAGCCA
GAPDH-3 GCTGGTTTCATCGATGGTTT ACGATTTCGACCACCGTAAC
1.7 ( 1o
SPSS 17.0 Kaplan-Meier
SPSS “ANOVA and t—est”

“ANOVA” o
2
2.1

2 1/2 LDy,
1/4 LDy, 1/8 LDy, (P<0.05)
(P>0.05)
(1/2 LDy, )
1/2 LDy, 1
1/2 LD50 Fig. 1 Effects of lambda-eyfluthrin on the survival
15 20 of Apis mellifera worker bees
2

Table 2 Effects of lambda-cyfluthrin on the average lifespan of Apis mellifera worker bees

(d)

Groups Mean longevity Median Sample size
1/2 LDy, 12.018 £0.467 b 14 598
1/4 LDy, 18.370 £0.451 a 19 610
1/8 LDy, 19.242 +0.363 a 20 668
( ) Solvent control group ( acetone) 20.244 +0.378 a 20 641

( + ) ( Log—rank P <0.05) . Values ( mean + SE) in the same column with different
letters are significantly different ( Logrank test P <0.05) .
2.2 2.3
2 1/2 LDy, PER 3 1/8 LDy,
1/4 LD, <1/8 LD, (P <0.05) 1 000 m 1/2 1Dy,
(P>0.05) LDy, (P <0.05) 1/2 LDy, 1/4 LDy,
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Fig. 2 Effects of different concentrations of lambda-cyfluthrin
on learning memory abilities of Apis mellifera worker bees
+ (
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above bars mean significant difference ( ANOVA test P <0.05) . The
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same for the following figures.
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Fig. 3  Effects of different concentrations of lambda-eyfluthrin

on the homing rate of Apis mellifera worker bees
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Fig. 4 Effects of different concentrations of lambda-eyfluthrin on the relative expression levels of learning

memory related genes GIuRA ( A) and Nmdarl ( B) of Apis mellifera worker bees
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