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Table 2. Effects of sublethal concentrations of thiamethoxam on the length of various biological stages
(day + SE) Tetranychus urticae

Sublethal concentration

sex Stage Control LCs LCyo LCy
Male Egg (day) 4.19+0.10a 4.15+0.11a 4.21+0.11a 4.15+0.12a
Larva (day) 2.11%0.09a 2.080.08a 2.07£0.09a 2.080.08a
Protonymph (day) 2.12%0.09a 2.15%0.12a 2.14=*0.11a 2.09£0.08a
De“(tg;‘;’)mph 2.09+0.06a 2.09+0.08a 2.07+0.07a 2.08+0.08a
Longevity (day)  10.56+0.18a 10.620.41a 10.14+0.35a 9.77+0.44a
TOta'((;g;)Span 21.00+0.25a 21.08+0.45a 20.64+0.41a 20.15+0.49
Female Egg (day) 4.16+0.04a 4.19+0.04a 4.12+0.04a 4.21+0.05a
Larva (day) 2.14+0.04a 2.15+0.04a 2.11+0.04a 2.06+0.03a
Protonymph (day) 2.26+0.06a 2.25+0.05a 2.19+0.04a 2.26+0.05a
De“(tg;’;’)mph 2.12+0.04a 2.11-+0.04a 2.12+0.04a 2.04+0.02a
Longevity (day)  13.01+0.02a 12.95+0.04a 11.88+0.07b 10.310.10c
TOta'((;::;)Span 23.71+0.08a 23.65+0.11a 22.43+0.12b 20.89+0.11¢

*Means within a row followed by the same letter are not significantly different (Tukey—Kramer p < 0.05).

Tetranychus urticae .S 5e)gw b ywiolyl p ol gl ousuiad y  gredale @l 51.Y Jouz

Table 3. Effects of sublethal concentrations of thiamethoxam on biological parameters of Tetranychus urticae
Sublethal concentration

parameter Control LCs LCyo LCy

O";zfisggon 10.92+0.03 a 10.84+0.06 a 9.76.+0.05b 8.15+0.11 ¢
APOP! 1.09+0.03a 1.09:+0.03a 1.11 +0.03a 1.11#0.04a
TPOP? 11.76+0.09a 11.790.10a 11.65--0.09a 11.69-0.08a
feguorfg'i ty 61.10+0.22a 60.74+0.39 51.85+0.32b 45.89+0.46¢

*Means within a row followed by the same letter are not significantly different (Tukey—Kramer p < 0.05).

APOP:adult pre-oviposition period
TPOP: total pre-oviposition period.
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Table 4. The mean population growth parameters (+ SE) of Tefranychus urticae under the influence of

sublethal concentrations of thiamethoxam and control

population growth

Sublethal concentration

Control LCs LCyo LCy Unit
parameters
gross reproduction 54.01+2.14a 55.01+2.04a 46.06+1.84b  41.52+1.72b offsprina/individual
rate (GRR) (54.01) (55.01) (46.07) (41.52) pring
; 48.88+2.44a 48.59+2.45a 41.89£2.07b 36.71+1.86¢
net reproductive ffsorina/individual
rate (Ro) (48.87) (48.58) (41.90) (ar7yy  Cffspringfindividua
S 0.23+£0.003a 0.23+£0.003a 0.23+0.003a 0.23+£0.003a
intrinsic rate of Day™
increase (1) ©0.23) ©0.23) ©0.23) 0.23)
finite rate of 1.26+0.004a 1.26+0.004a 1.26+0.004a 1.25+0.004a Dav’
increase (2) (1.26) (1.26) (1.26) (1.25) y
Mean generation 16.61+0.08a 16.53+0.09a 16.05+0.09b 15.60+0.07c
time (T) (16.61) (16.53) 16.05) (15.60) Day

*The data in the first row were calculated for each parameter using Bootstrap and 100,000 repetitions, and the data in the
second row were calculated using the main data. The mean of each row of the same letters does not have a significant

difference (Paired-bootstrap test, 100,000 repetitions)
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Abstract

Background and Objectives

The two-spotted spider mite Tetranychus urticae Koch (Acari: Tetranychidae) is one of the
key pests that can damage a wide range of crops.

Materials and Methods

In this study, sublethal effects of thiamethoxam (Actara®) in three concentrations including
LCs, LCyp and LCy on biological parameters of two-spotted spider mite was assessed at
2512 °C, 60+5 % RH, and a photoperiod of 16:8 (L:D) hr. The life table, reproductive and
population growth parameters of T. urticae were also studied. The raw data were analyzed
based on two-sex life table analysis.

Results

Based on the results, sublethal concentrations of thiamethoxam significantly reduced the
mean fecundity and lifespan from 61.1 eggs/individual and 23.71 days, respectively, in
control treatment to 45.89 eggs/individual and 20.89 days in LCyy treatment. The intrinsic
and finite rate of increase (r, A) was not affected by the increase of concentration. The net
reproductive rate (Ro) reached its lowest level (36.71 offspring/individual) in LC,, treatment.
Discussion

The results of this study showed that the sublethal concentrations of thiamethoxam affected
some biological parameters of T. urticae. The results of this research can be used to design
management plans for two-spotted spider mite.
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