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Effects of sublethal dosages of chlorantraniliprole on development and

fecundity of Aethina tumida ( Coleoptera: Nitidulidae)
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Abstract: Chlorantraniliprole is widely used to control the small hive beetle Aethina tumida Murray by
beekeepers in our country. The aim of this study is focus on the sublethal effects of chlorantraniliprole on

the development and reproduction of A. tumida. The diet incorporation method was used to test the toxicity
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of chlorantraniliprole and to investigate the sublethal effects ( LC,, and LC,) of chlorantraniliprole on
LCy and LC,, of
chlorantraniliprole on innitial 3" instar larvae of A. tumida were 5. 193 ug/g 1.678 ug/g and 2. 865 pg/g

development and fecundity of A. tumida. The results showed that the LCg,

respectively. After treatment of 3™ instar larvae with sublethal dosages of chlorantraniliprole —the
developmental duration of larvae prepupal + pupae period of female and prepupal + pupae period of male
10.51% and 21.92% 5.26% and 12.20%

respectively. The survival rate of the larvae in the LC,yand LC,; treatment groups were decreased with a

was significantly prolonged by 3.38% and 4.50%

significant difference observed between the LC,; treatment and the control group. The weight of the
initial emerging females and males in the LC,, and LC,; treatment groups also
15.45% « 21.54%  17.26% and 13.47% . 16.47% . 16.46%

respectively. The preoviposition period of female adults in the LC jand LC,s treatment groups was 7. 96 d
and 7.47 d which were significantly shorter by 12. 36 d and 12. 85 d than that of control group. It’s worth

wandering larvae

significantly decreased by

noting that there were no significant differences between treated groups and the control in the total number
of eggs laid per female within 60 days. However the number of eggs laid per female in the LC, group
significantly increased during the 5 ~7 days oviposition period. The population trend index of A. tumida in
the LC,jand LC,; treatment groups were lower than that in the control group but the population trend index
was substantially larger than 1. The results indicated that the population of A. fumida exposed to sublethal
dosages of chlorantraniliprole continued to increase. Therefore it is necessary to strengthen management
actions for controlling A. tumida as well as to monitor resistance to chlorantraniliprole.

Key words: Aethina tumida; chlorantraniliprole; sublethal effect; development; fecundity
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( Chlorantraniliprole) 3.446 g/L o
2.5. 5. 10, 20. 40
( Ryanodine receptor) N N 80 pg/mL o 0.5 mL
0.5 mL 0.5 mL
( 2012) . 0.5 mL

lg 0. 1.25. 2.5,

Spodoptera exigua - Plutella xylostella 5. 10+ 20. 40 pg/g o

Chilo suppressalis 6 cm
( 2021) o 3 o
o 3 10
27 £1°C 60% +10%
48 h .
( 2011) .
o SPSS 17.0

1.3.2
o LC,,
LCys
lg
3 o 10
0 10 o 48 h
2 mL
1 o
1.1
( 10%) 50 mL
Neumann et al. (2013) o
( . .
) . : 27 +1C 50 ml. .
60% +10% 2
14 h 1 ( ) .
10 (
20 d; 14 h ) 3
0 70
1.2 o
96 % o
o 1.4
1.3 ( ANOVA)
1.3.1
(IRAC .

2011) . 95% Tukeys HSD (P < 0.05) . .
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SPSS 17.0 SigmaPlot 12.0
o Morris-Watt + o
(I): I=S,+ S, + Syoeeeee S, P, *F,
( Watt  1961; Morris 1963) . S, S, S, 2
...... S P,
F, 2.1
F =F+P, F P,
o I=1 48 h LCy. LC,; LC,
;o I>1 o I<1 5.193, 2.865 1.678 pg/g (1) LC,s
o LC,, o
1 3

Table 1 Median lethal concentration and sublethal dosage of chlorantraniliprole to the 3™ instar of Aethina tumida

Slope LCs, (ng/g) LCys (ng/g) LCyy (ng/g)
Insecticide (X +SE) X (95% CL) (95% CL) (95% CL)
5.193 2. 865 1.678
2.612 +0. 455 0.517
Chlorantraniliprole (4.114 ~6.910) (2.032 ~3.640) (0.958 ~2.297)
CL o Note: CL in the table was the confidence limits.
2.2 76.00% +4.52% v LGy
LC,s LC,

3 1C. (2.

2

Table 2 Effects of sublethal dosages of chlorantraniliprole on survival rate and emergence rate of Aethina tumida

(%) (%)
Treatment Dosage ( wg/g) Survival rate Emergence rate
LC,, 1. 678 90.00 + 3.94 a 95.53+ 2.32 a
LC,; 2. 865 76.00 + 4.52 b 77.30 = 13.80 a
Control - 100. 00 = 0. 00 a 100.00 = 0.00 a
* (P <0.05 Tukeys HSD) . Note: Data in the table

were mean + SE  and those within a column followed by different letters were significantly different ( P <0.05 Tukeys HSD) .

2.3 + 29.59 +1.31 d +
28.78 +1.14 d 24.27 +
3 0.10d 25.65+0.13 d
10.51% 21.92%  5.26% . 12.20%
3. 8.00 £0.00 d o LC,y LGy
LC, LGy .

8.27+0.06 d  8.36 £0.08 d 124.67 £1.71 mg. 82.75 +1.35 mg. 93.03 +2.41 mg
3.38%  4.50% 127.59 +2.21 mg. 88.10 = 1.44 mg. 93.93 =
o LGy + 26.82£0.20 d 2.35 mg 147.45 + 1.55 mg.

+ 27.00 £0.23 d LGy, 105.47 +1.28 mg. 112.44 +1.28 mg
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3

Table 3 Effects of sublethal dosages of chlorantraniliprole on the development of larvae and pupa of Aethina tumida

Treatments
Parameters Control LC,, LCys
3 (d) 13 8.00 +0.00 b 8.27 +0.06 a 8.36 +0.08 a
+ (d) Prepupa + Female pupa 24.27 +0.10 c 26.82+0.20 b 29.59 +1.31 a
+ (d) Prepupa + Male pupa 25.65+0.13 c 27.00£0.23 b 28.78 +1. 14 a

(mg) Larval weight
(mg) Female adult weight
(mg) Male adult weight

(%) Sex ratio

147.45 £1.55 a
105.47 £1.28 a
112.44 £1.28 a
59.29 +4.23 a

124.67 £1.71 b
82.75+1.35 ¢
93.03£2.41 b
57.23+3.96 a

127.59 £2.21 b
88.10+1.44 b
93.93+2.35Db
54.49 £4.34 a

+

Same to Table 4.

15.45% . 21.54% . 17.26%
16.47% 16.46% . LC,, LC
57.23% +£3.96%  54.49% =4.34%

13.47% ~

59.29% +4.23% .
2.4
6
20 . 40
55 ( 1.
LCy
S Vo
6 LCy
LC,s
LC, LCy
7.96d  7.474d 20.32 d
( 4. L LC, LGy
60 d 142.63 £27.58 .
151.38 +44. 19 100.79 £22.20
LG,y LCys
6.31% 29.33%
. LC,s 5~74d
18~19d
LC,, 40 ~41 d .
LGy, LC,s

71.98% . 81.04%
74.11% o

(P<0.05 Tukeys HSD) ,
table were mean + SE  and those within a row followed by different letters were significantly different ( P <0.05 Tukeys HSD) .
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Fig. 1  Effects of chlorantraniliprole at different dosages on the

number of eggs laid by per female per day of Aethina tumida
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Table 4 Effects of sublethal dosages of chlorantraniliprole on the fecundity and hatchability of Aethina tumida

Treatments
Parameters Control LG, LCys
(d) Preoviposition period 20.32+3.64 a 7.96 £1.42 b 7.47£2.29 b

(/) Mean fecundity

142.63 +27.58 a

151.38 +44.19 a 100.79 £22.20 a

5~7d (/7 ) 5~7 d mean fecundity 2.79+1.02 b 10. 15 +5. 34 ab 11.89+£7.10 a
18 ~19d (/) 18~19 d mean fecundity 2.29£1.65 ab 8.04+2.82a 0.00 +0.00 b
40~414d (/) 40 ~41 d mean fecundity 16.00 £4.05 a 9.81 +4.24 ab 0.00 +0.00 b
(%) Hatcha bility 71.98 1. 14 a 81.04 £3.64 a 74.11 £3.69 a
5
( 2018) .
Table 5 Experimental population life table of Aethina 3 LCy 5.193 pglg
tumida exposed to sublethal dosages of chlorantraniliprole
Treatments
Development stage and indexes  Control ~ LC,, LC,s ’
L-Ix 100 100 100 .
L —-Sx .00 0.90 0.76
P - Sx .00 0.96 0.77 ( Evans et al. 2018)
A - Sx 0.96 0.84 0.83 °
P, 0.59 0.57 0.54
P, 142.63 151.38 100.79 °
I 80.79 62.62 26,44 ) ’
o L-Ix ( ); L-Sx :
P - Sx 7 A -Sx v Py ; )
P 1 o Note: L —Ix

m 1
survival number of larvae; L —Sx survival rate in larvae stage;

P - Sx survival rate in pupa stage; A — Sx survival rate in

adult stage; P, female probability of A. tumida; P, average
eggs per female produced; I population trend index.
3
( Cornelissen et al. 2019)
( Kanga

et al. 2021) .

( Galvan et al. 2006; Han et al. 2012) .
LCy,
(1.678 pg/g) LCys (2.865 pg/g)
3 LC,, LC,

Grapholita molesta

( 2018) . Carposina  sasakii
( 2021) . Spodoptera exigua
(Lai et al. 2011) . Sogatella furcifera
( 2012) . 1C,,
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(de Guzman et al. 2015)
60 d o LC,, LCy
LGy
60 d
5~7d LC,s
( Han et al. 2012) . (
2012) . Helicoverpa armigera ( Zhang
et al. 2013) | ( 2021)
o Fujiwara
( Fujiwara et al.
2002) .
LC,s 60 d
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