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Effects of lambda-cyhalothrin on the viability and memory-related traits
of the western honey bee, Apis mellifera ( Hymenoptera: Apidae)

ZHANG Bo", LIAO Chun-Hua", HU Jing-Hua, WU Xiao-Bo* ( Honeybee Research Institute, Jiangxi
Agricultural University, Nanchang 330045, China)

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

FBIH

doi: 10. 16380/j. kexb. 2017. 02. 008

YEH RIS

K B RFHA AT H (31060327) 3 [H ZR 8 7\l H AR R R e B3 H (CARS45-kxj12)
KW, B, 1990 44, TTIMET A, WLAE A, EENFEFREETIY, E-mail: 971669722@ qq. com; BIFRAE, Y, 1992 4/F, 0
JNEERRN, WA, FEMNFF SIS, E-mail: bees1992@ 163. com

#i'\:lﬁj’ﬁf:';é{/l:ﬁ Authors with equal contribution
“ W IAME# Corresponding author, E-mail: wuxiaobo21@ 163. com
ISR H 3 Received ; 2016-11-27 5 43257 H 1] Accepted ; 2017-01-23



190

B 2] Acta Entomologica Sinica

60 %

cultured in cages after treatment and the mortality rates in various groups were recorded daily. Effects of
various doses of lambda-cyhalothrin 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-cyhalothrin 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 LD, group was significantly lower than those in the 1/4
LD, group, the 1/8 LDy, 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 LDy, group, the 1/8 LDy, 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 LDy, group and the control group were significantly higher than those in the 1/2 LDy, and 1/4
LD, groups (P <0.05), but there was no significant differences between the 1/2 LDy, and 1/4 LDy,
groups, as well as between the 1/8 LDy, 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 LD, group and the control group were
significantly higher than those in the 1/2 LDy, and 1/4 LDy, groups (P <0.05), and that in the 1/4
LDs, 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 LDy, 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

H AP Eu51#9(5"-3") N5 -3
Gene name Forward primer Reverse primer
GIuRA ACTCTGTTCGTCTGTGGGGTG TTCGTTAGAAGGGCAGCGTA
Nmdarl GTATTTCCGTCGCCAAGTC TGTAAACCAATCCCATAGCCA
GAPDH-3 GCTGGTTTCATCGATGGTTT ACGATTTCGACCACCGTAAC
1.7 HiESH BeRTE AT (B 1) .
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Fig. 1 Effects of lambda-cyfluthrin on the survival

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

) TR (D) ot A8
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
VAN HRZH (STl ) Solvent control group (‘acetone) 20.244 +0.378 a 20 641

[F) BB CEIIME + FrAEDR) JabnAS R 71 R 22 57 B 3% (Log-rank ¥4, P <0.05), Values (mean + SE) in the same column with different

letters are significantly different ( Log-rank test, P <0.05).
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HE=FHZRERAREP>0.05),

SEANE 3 FT7R, 1/8 LD 41 A% BE 4 1)

L)

761000 m AbIH $2%6 8 85 F 1/2 LD, 411 1/4
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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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Fig. 3  Effects of different concentrations of lambda-cyfluthrin

7 852 Homing rate (%)

on the homing rate of Apis mellifera worker bees

FEPIAHXT RIA B & = T 1/2 LDy ZH A 174 LDs 4
(P<0.05),71f H. 1/4 LDy 20 T %1 GluRA KR 3
KRR EE T 1/2 LD,41(P <0.05) ,{H1/8 LDy,
ZH 5500 B2 T 1Y GluRA JEPIAIX Rk 22 RA R
F(P>0.05);1/4 LDy, 4H . 1/8 LD, 2 FIX) BRZH T
W) Nmdarl JEPRIARXS 387K 025 T 1/2 LDy,
H(P<0.05), HAj = HZB EZRARE (P >
0.05),

0.4

1l

121D, 1/4LD,, /8 LD, ¥5I%f HRZH (PN7)

Snl\ enl control group (ac elone)

£H 51| Groups

e
W
1

(=]
(3]
1

e
bt
I

A HE X 7Y 7 B e T T ICAZ A ORI GluRA (A) FI Nimdarl (B) X R I5 B0

Fig. 4 Effects of different concentrations of lambda-cyfluthrin on the relative expression levels of learning

memory related genes GIuRA (A) and Nmdarl (B) of Apis mellifera worker bees
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Ry J15 o ARSI R I, BRI OE i, &
AR TG ERAE — & MR FE X T 7 i 7™ A 5
M s LA 25 B 0 A 172 LD 7 A g AR SR L 2
Pkt , L7 i 025 (0 T AT ) ek 2E Foos BR 2L, A
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et al., 2005; Peng et al., 2010) , WF5E KM, fK2h4s
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