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The effects of sublethal levels of insecticide on the wing dimor phism,
development and reproduction of two aphid species

LI Zhao®™ GUO Yuan® LIU Yong? WANG Xiao-Ping" ZHU Zhi-Hui*"™"

(1. College of Plant Science & Technology, Huazhong Agricultural University, Wuhan 430070, Ching;
2. Hunan Plant Protection Research Institute, Changsha 410125, China)

Abstract [Objectives] To examine the effects of sublethal insecticides on the wing dimorphism, development and
reproduction of two aphid species, L. erysimi and M. persicae. [Methods] The toxicity of seven insecticides to the two aphid
species was measured using the leaf immersion method and their sublethal concentrations (L C,o) calculated. We then evaluated
the effects of the seven insecticides on the wing dimorphism and biology of the two aphid species using the clip-cage method.
[Results] At 20 , itenpyram extended the developmental duration of Myzus persicae, whereas thiacloprid significantly
reduced the number of offspring produced by M. persicae. At 25 , thiacloprid significantly reduced the percentage of
winged offspring produced by L. erysimi. At the same temperature, thiacloprid, imidacloprid, avermectin and acetamiprid
extended the developmental duration of L. erysimi, whereas thiacloprid, avermectin, nitenpyram, acetamiprid and
thiamethoxam significantly reduced the number of offspring produced by L. erysimi. [Conclusion] Sublethal doses of
insecticides on two aphid species mainly affected the number of offspring and prolonged developmental duration. Sublethal
doses of insecticides reduced the proportion of winged offspring in L. erysimi but not in M. persicae.
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SPSS 18.0 0.05 mg/L 0.2 mg/L 0.01 mg/L
One-way ANOVA Tukey's 0.8 mg/L 1 mg/L
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Table2 Indoor toxicity measurement of seven insecticidesto Myzus persicae

R? LCs mg/L 95%
Insecticide Toxicity re_gr on Corre_l a_ti on L etth 95% Confidence
equation coefficient concentration 50 interval

Abamectin Y=2.409X-0.341 0.96 1.386 1.100-1.671
Imidacloprid Y=1.236X-0.343 0.96 1.893 1.280-2.576
Acetamiprid Y=1.195X-0.902 0.82 5.691 0-11.369
Thiacloprid Y=1.600X-2.072 0.99 19.715 16.579-22.952
Thiamethoxam Y= 1.088X-0.769 0.94 5.089 2.194-7.464

Nitenpyram Y=1.636X-2.482 0.97 32.858 26.958-44.720

Fenvalerate Y=2.557X-3.218 0.93 18.143 15.917-21.669




5 - 899 -
*3 FIMNINERSHUE
Table3 Indoor toxicity measurement of seven insecticidesto Lipaphis erysimi
> LCs mgL 95%
Insecticide TOXIC;{J;;%? O Correlation coefficient Lethal coggentratlon 95%i§:tc;rrl\f/|;|1ence

Abamectin Y=1.825X+1.037 0.87 0.27 0.101-0.459
Imidacloprid Y=0.993X-0.520 0.95 3.34 2.549-4.348
Acetamiprid Y=0.418X-0.122 0.83 1.96 0-4.503
Thiacloprid Y=1.445X-1.181 0.82 6.57 3.972-19.905
Thiamethoxam Y=1.869X-1.493 0.93 6.29 4.298-12.601

Nitenpyram Y=1.739X-1.159 0.97 4.64 3.620-5.680

Fenvalerate Y=2.851X-3.309 0.96 14.47 12.766-16.059
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Fig. 2 Effects of sublethal concentration of insecticide on wing dimor phism of Myzus persicae

A.20 °C; B.25 °C.
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Date are presented as mean +SE. Histograms with different letters are significantly

different at P<0.05 by Tukey’s test. The same below.



- 900 - Chinese Journal of Applied Entomology 55

Eloo A ab N % 100 B
~ € 801 T 2 ~§ 804 a
Xz abc  bc ab X a ab
:“6 60 4 be :“6 60 -+
ISY an IS a0 b ab abc
N .9 40 - C ‘i\:’g 40 ¢ abe
B & B &

S G~
g 5] g 2 ¢

8 Lo

= =

SN NN NN SN NN

> . & ) . > . . . .
& o TS T S
FFFFEF S & F T S F
T e o zg;%& & a® R 6;@& &S
¥ IFE TS VI S
B3 IBRRERBFFE MEAR ML
Fig. 3 Effects of sublethal concentration of insecticide on wing dimor phism of Lipaphis erysimi
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Fig. 4 Effectsof sublethal concentration of insecticide on developmental duration of Myzus persicae
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Fig. 5 Effects of sublethal concentration of insecticide on developmental duration of Lipaphis erysimi

A. 20 B. 25

152 18 107 118d 5 B 28 7 MEBTRERBFINE ME~FRE

27 7 MEBFKRERBAMRIFSFaLgy  ORW

S 20 7 LC10
20
139 P <005 P>0.05 7 A 25
6
P> 0.05 6 A 25 P< 005
7 LCyo 51.97% 41.04% 73.88% 56.34% 69.17%
P>0.05 6 B 7 B
309 A 801 B
a a a
T @ ab 60 T
20 ab
T ab ab ab ab

PR (3K)

Total number offspring per female

10 1

{11

AR (k)
Total number offspring per female
=)
__F
i H%

I R P A d DD S DS
00166 Q\QQO Q\QQO ’&@c}‘ @{b ‘\Qo @*‘b‘ ‘&@{b 0'66 c‘,\OQo Q\QQO ‘&@6\ $‘b ‘&o vo‘gb &“b‘
& FFY S FE S T FF S
%\" & \y % ‘é I 2 S *I)§ 4;5' & @ % ‘é I o f&b ,@3

6 IPEUTE AR A X BB 7 Y R

Fig. 6 Effects of sublethal concentration of insecticide on fecundity of Myzus persicae
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Fig. 7 Effects of sublethal concentration of insecticide on fecundity of Lipaphis erysimi
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