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Sublethal effects of malathion on biological traits and life table
parameters of the soybean aphid, Aphis glycines ( Matsumura )

LI Jinyu, XIAO Da, QU Yanyan, GAO Xiwu, SONG Dunlun”
( Department of Entomology, China Agricultural University, Beijing 100193, China)

Abstract: The soybean aphid, Aphis glycines is one of the most devastating pests on soybean
worldwide. Current management of A. glycines relies on insecticides application. The application of
malathion has been proposed as an effective strategy to control A. glycines in soybean field. Malathion
not only kills A. glycines at lethal concentration, but also causes various physiological and behavioral
changes at sublethal concentration. The effects of three sublethal concentrations of malathion on the
biological traits and demographic parameters of A. glycines were investigated. After being exposed to
0.20 mg/L malathion, the duration of nymph of A. glycines was significantly longer (7.48 d +
0.18 d) than that of the control (5.78 d £0.30 d) ; and the reproductive period, adult longevity and

duration of whole life of A. glycines decreased significantly, which were 4 d, 6 d and 4 d less than
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those of the control, respectively. Low concentration (0. 10 mg/L) of malathion could stimulate the

fecundity, and the total nymphs produced by single aphid increased 24% comparing with that of the

control. However, high concentration (0. 20 mg/L) of malathion inhibited the fecundity, and the total

nymphs produced by single aphid decreased 37%

as compared with that of the control. The

demographic growth parameters, such as the net reproductive rate (R, ), the intrinsic rate of increase

(r,), and finite rate of increase (A ) of A. glycines were significantly lower in the treatment with

0.20 mg/L malathion than those of the control, but the population doubling time ( Dt) was

significantly longer than that of the control. However, the change of the parameters of A. glycines

under 0. 10 mg/L malathion treatment was opposite to that of 0. 20 mg/L malathion treatment. No

significant difference of parameters between 0. 05 mg/L treatment and control was observed.
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Table 1 Effect of sublethal concentration of malathion on nymph development of A. glycines
— i o el AR DU 4 03 1 4 A B i) AP
First Second Third Fourth Duration  Pre-reproductive  Duration of
nymph/d nymph/d nymph/d nymph/d of nymphs/d period/d generation/d

X} & Control/ (mg/L) 0
WHIEH E

Sublethal concentration 0.1

1.98£0.02 a 1.36 +0.16 b

—_

0.05 2.00+0.00 a1.62+0.11 ab

1.96 £0.02 a 1.02+0.02 b

—_

of malathion/ ( mg/L) 0.2 2.06+0.04a 1.92+0.06 a

—_

F {4 F value 2.6923 13.710 5

P {H P value 0.083 4 0. 000 1

38.421 1

<0.000 1

.08+0.05b 1.36+0.29a 5.78+£0.30 bc 0.58 +0.13 a 6.36+0.39 b
.10£0.07b 1.50+0.13a 6.22+0.23 b 0.80+0.13a 7.02+0.17 ab
.00+0.00b 1.00+0.00a 4.98+0.02c 0.06+0.04b 5.04+0.02c

.80+0.08a 1.70+0.15a 7.48+0.18a 0.56+0.09 a 8.04+0.19 a

2.749 3 25.966 0 8.456 1 27.613 4

0.079 3 <0.000 1 0.001 6 <0.000 1

T R PR S KEE WP IE (BN ERZ 10 k) o FPHARTE PR R 225 B3 (P <0.05) .

Note ; The results are presented as the mean and standard errors of five biological replicates (each was carried out ten aphids). Different letters in

the same column indicated significant differences( P <0.05).
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Fig. 2 Effect of sublethal concentration of malathion on life table parameters of A. glycines
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