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The toxicity of insecticides to Aphidius gifuensis Ashmead
in different developmental stages

De-kun CHEN, Zhen-zhen CHEN, Chang-ming LIU "

Key Laboratory of Subtropical Agro-Biological Disasters and Management, Ministry of Agriculture/ Fujian Provincial Key Laboratory
of Insect Ecology, College of Plant Protection, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China

Abstract: [ Background ] The parasitoid Aphidius gifuensis Ashmead is one of important natural enemies to control the population of
the aphid Myzus persicae (Sulzer) in the fields. The chemical insecticides should infect the parasitoid and reduce its control effect
when they were sprayed to control aphids or other pests. In order to avoid spraying insecticides during the sensitive period of A. gifu-
ensis, it is necessary to know the insecticide toxicities and effects on different developmental stages. [ Method ] Toxicities of four in-
secticides (5% avermectin, 5% alpha-cypermethrin, 10% acetamiprid, 10% imidacloprid) on adult parasitoids of A. gifuensis
were evaluated under laboratory conditions by the methods of residual film in glass tube and feeding. The influences of four insecti-
cides on the emergence rate of A. gifuensis were studied at sublethal concentrations of tobacco aphids. [ Result]Both the contact tox-
icity and the stomach toxicity of avermectin for adult parasitoids were the strongest among these insecticides, with mortality rates at
24 h reaching 87.78% and 94.44% respectively. The toxicity of imidacloprid were the weakest, with mortality rates at 24 h of
41.11% and 61.11% respectively. The toxicity of alpha-cypermethrin (81.11% , 86.66% ) and acetamiprid (64.44% , 67.78% )
were medium. The emergence rates could be significantly reduced when parasitoids were treated by avermectin and acetamiprid dur-
ing egg stage or any of these four insecticides during the larval stage. However, the emergence rates were not changed distinetly
when pupal parasitoids were treated. The sex ratio of parasitoid was significantly affected only when abamectin was used at the larval
stage. [ Conclusion and significance] The mortality rates of parasitoids were higher when these insecticides were used at the adult
stage, suggesting the insecticides should not be used during the presence of adult A. gifuensis in the field.
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Table 1  Toxicity of insecticides to 4th instar larvae of M. persicae
e 51 e B 95% B 51X ] HIREE A A
ﬂ?ﬂll” . . 50 . . .
. Toxicity regression 95% confidence interval Index of relative
Insecticide < (mg- L") 1 ..

equation (mg-L7") toxicity
5% B4k 2% FL I Abamectin y=-0.339 +1.599x 1.630 0.465 ~2.966 18.31
5% WE U KFLIH Acetamiorid y=-0.617 +1.421x 2.717 1.349 ~4.070 10.99
10% N g1 wk AT {244 453 577 Imidacloprid y=-2.029 +1.866x 12.236 10.727 ~13.688 2.44
109% i 5853615 7Ll Alpha-cypermethrin y=-3.094 +2.098x 29.853 27.582 ~32.329 1.00

2.2 4 TR B AE 0 o R B S N B B E

5 % HURIE R TH e FH e J32 Ak B8 Sk 4 g o e
B REPEAEAE 22 5 (3R 2) o o B4R %
FIIE PR AR SO B8R 2R 45 77,24 h 5 308
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Table 2 Contact toxicity of insecticides to adults of the parasitoid A. gifuensis

ol ZHPET2 R Cumulative mortality at intervals after treatment (% )
Insecticide 2h 4h 8 h 12 h 24 h
5% [ 4B Z LIl Abamectin 8.89 x1.11a 12.22 £2.94b 32.22 £6.67a 58.89 +4.84a 87.78 +4.45a
5% Wg B PRFLIH Acetamiorid 8.89 +£2.22a 26.67 £1.93a 40.00 £1.92a 54.44 £2.94a 81.11 £6.19a
10% i, H gk a] {44495 55 Imidacloprid 3.33 £0.00b 10.00 +1.92b 15.55 +£4.01b 30.00 +£5.09b 41.11 £7.29¢
10% =X & & 85 5 7L Alpha-cypermethrin 10.00 +1.92a 15.56 +1.11b 31.11 £4.44a 37.78 £4.45b 64.44 +4.44h

BUE AP = bR ; RSB R BN RN 748 0818 0.05 K1 E 225 3% (P <0.05) .

The data in the table are means + SE. The data in the same column followed by the different letter are significantly different at 5% level. The con-

trol mortality over 24 h was zero. All treatments are significantly different from the control.
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P Xof o 04 11 15 BV A, B0 RN 20% 5 BT ZE B 86.66% I xS 55044 T Rk He b 1) 15 25 1 FHAF 0 ¢
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Table 3 Stomach toxicity of insecticides to adults of the parasitoid A. gifuensis

23] Zi1HET=R Cumulative mortality at intervals after treatment (% )
Insecticide 2h 4h 8 h 12h 24 h
5% P4k B 22 Ll Abamectin 4.44 +1.11¢ 61.11 £2.94a 68.89 +2.22a 86.67 +1.93a 94.44 +1.11a
5% Wg B PRFL I Acetamiorid 8.89 £2.22b 25.56 +1.11¢ 47.78 £4.01b 58.89 +1.11b 86.66 +3.33a
10% Wi S bk aT {843 77 Imidacloprid 4.44 +1.11¢ 17.78 +1.11d 25.56 +2.94¢ 31.11 £ 1.11¢ 61.11 £2.94b

10% i X R A FLI Alpha-cypermethrin - 20.00 +1.92a 43.33+3.85b  51.11+2.94b  55.56+1.11b  67.78 +2.94b
HUE T = AR s RS BRR B RN 7035 7R 7E 0.05 7K 7 1255 B35 (P <0.05) ,

The data in the table are means + SE. The data in the same column followed by the different letter are significantly different at 5% level. The con-

trol mortality over 24 h was zero. All treatments are significantly different from the control.
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A AR AEF 2 8 BT S it FH IV S5O0 % R, BTt 24 X AR e e P AR A A R, P R AR T
2 TR 22 FIGE H JPROGS 0 A0F 2 e A P AL AR B R AL X IR o A ST 24 o A A A e il e P R B
K, HER I A7 AE 035 28 5 (HME BRI NG (3R 4) .
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Table 4 Emergence rate of A. gifuensis exposed to insecticides at three developmental stages

. TR R
A Adult emergence rate from insecticide-treated (% )
Insecticide
B Ege 2 Y Larvae i3 Pupae

5% B 4E T Z FLil Abamectin 85.57 £1.11b 83.34 £1.93b 91.11 £2.97a
5% WE B PKFLIM Acetamiorid 81.12 £1.52b 84.37 £1.86b 91.11 £2.22a
10% ik B2 ok AT Y2 453 57 Tmidacloprid 95.33 +2.91a 85.65 +2.96b 93.33 £3.85a
10% iz A FZEBE LM Alpha-cypermethrin 94.70 £3.36a 88.22 £1.10b 91.78 +2.47a
X i Control 96.67 £3.33a 94.44 +1.11a 96.67 £1.93a

BUE AP = bRt ; RIPVEHR R PR RVNG FREE R IRTE 0.05 /KF 2R B3 (P <0.05) .

The data in the table are means + SE. The data in the same column followed by the different letter are significantly different at 5% level.

HIZR S W], TR0 507 28 RS0 HT 4 PR ORI S LG 9] 8 35 s 1 6 B, JHOA 3 b 250 S X IR I
FEA LA RS HOPAL IS ME R L ) S 0 IR BT 3% RE 2R 5 s IR 24 5 08 00 2 84 fE ke L 451 5 0 IR AR
2E 5 TEA RV 2, BT 4E TR R A0 BRS 09 JH F AEE IE2E RAR RE

RS 4 AR IR B TE K BE X 4R AT i e A b 151 B 2 )

Table 5 Sex ratio of emerging A. gifuensis exposed to insecticides at three developmental stages

5 HUI AL T B e AE L L A5

A B Female proportion of adults emerging from insecticide-treated
Insecticide

g Egg Zd A Larvae I3 Pupae
5% P24 Z LM Abamectin 0.53 +0.02a 0.65 +0.02a 0.55 +0.02a
5% WE HUEKFLI Acetamiorid 0.58 £0.02a 0.59 +0.01b 0.56 £0.01a
10% ik, B2 obk A 92 P43 57 Tmidacloprid 0.53 £0.02a 0.57 £0.01b 0.58 £0.01a
10% M= 5 S 45 G 7L i Alpha-cypermethrin 0.57 +0.01a 0.60 £0.02b 0.57 £0.02a
X HE Control 0.59 £0.01a 0.57 £0.01b 0.57 £0.02a

BUE AP = bR ; RIZVEUR R PR RVNG FREE KR TE 0.05 /KF B2 R 3% (P <0.05) .

The data in the table are means + SE. The data in the same column followed by the different letter are significantly different at 5% level.
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