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Detection of thiamethoxam residues and its effect on surface soil

arthropods in apple orchard
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Abstract: In order to further evaluate the ecological risk of thiamethoxam spraying in apple orchard this
study used QuEChERS technology to improve the pretreatment method to detect thiamethoxam residue
dynamic and its side effect on soil arthropod populations and diversities such as Arachnid Coleoptera

Diptera and Collembola. The results showed that the recovery rate of thiamethoxam in soil was 90. 11% ~
95.03% the coefficient of variation was 3.4% ~ 6.63% the LOD was 0.1 ng and the LOQ was
0.02 mg/L. This method reduces the sampling volume saves reagents and improves work efficiency. It
is suitable for thiamethoxam residue analysis in apple orchard soil. Thiamethoxam can be rapidly degraded

in apple orchard soil after application and the degradation dynamics satisfies the first-order kinetic
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equation C =2.3421e -0. 11t and its halfdife is 6. 36 d. The diversity and evenness index of arthropods

significantly were reduced in a short period and they recovered 28 days after application when spraying

thiamethoxam in apple orchard to against apple aphids. The populations of spiders and beetles were

significantly inhibited within 5 days but less to the populations of Diptera and Collembola in the surface soil

layer.
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Fig. 1 Standard curve of thiamethoam 16.67 mAU =5 1. 24%
1
Table 1 Comparison of two pretreatment methods
(mg/L) (%) Recovery (%) (%)
Method Spiking level I I m I\ vV Average recovery CV
0.1 115.42 106. 18 115.42 101. 56 101. 56 108. 03 6.49
1 0.5 102. 01 103. 20 110. 32 105. 20 107. 56 105. 66 3.17
1.0 98.78 102. 83 101. 09 103. 40 109. 76 103. 17 3.97
0.1 92.57 86.97 98. 16 86.97 98. 16 92.57 6.04
2 0.5 93.15 88.95 90. 35 88.95 98. 74 92.03 4.48
1.0 95.26 97.97 91.17 94. 58 91. 86 94. 18 2.91
5 o Note: The data in the table was 5 times average.
2
Table 2 Analytical precision of HPLC
Sampling serial number I I 111 v \Y VI
(mAU « s) Peak area 16.9 16.5 16.9 16. 4 16.6 16.7
( mAU * s) Average peak area 16. 67
(%) CV 1.24
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4
Fig. 4 Effects of thiamethoxam on arthropods
CA ; B ; G ;D o
o Note: A Araneae; B Coleoptera; C Diptera; D Collembola. Means with different letters at
the same time were statistically significant differences in the treatment area and the control area.
5 -
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