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Relationships between the control effect on aphid populations and the
residue decline dynamics of thiamethoxam in wheat fields
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Abstract To assess the safety of thiamethoxam in wheat, we designed the control effect experiment of 21% thia-
methoxam 21% SC against wheat aphids in fields and detected the residue of thiamethoxam in wheat plants and
the grains. The results showed that thiamethoxam 21% SC (23.625 g/hm*) was the best, and its relative control
effect was 91.48% at 3 d after spraying. The relative control effect of thiamethoxam 21% SC (15.75 g/hm*)
amounted to 87.48% at 3 d after spraying. The difference was not significant in the relative control effect be-
tween the two dosages of thiamethoxam (23.625 g/hm* and 15.75 g/hm*). We investigated the residue dynamics
of thiamethoxam 21% SC in wheat plants during heading period. The results showed that the decomposition half-
life of thiamethoxam (15.75 g/hm*) 21% SC was 4.8 d in wheat plants. Thiamethoxam was removed by 92% af-
ter 14 d. It had a short half-life and faster degradation speed. The results of residue experiments indicated that,
when the dosage of thiamethoxam 21% SC ranged from 15.75 to 23.63 g/hm’ (continuous spraying 1—2 times at
later growth stage of wheat), no thiamethoxam residues could be detected from wheat grains at 7, 14, 21 d after
the last spraying (residues<C 0.01 mg/kg). It was suggested that the highest dosage of thiamethoxam 21% SC for
controlling wheat aphids was 75 g/hm? (effective constituent: 15.75 g/hm?) by spraying one time during heading
stage, and the chemical safety interval period was 14 d.
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Table 1  Control effect of thiamethoxam 21% SC against wheat aphids
- 1) 8555/ % Control efficacy
PERZ i — — g —
Pesticide g+ (hm?) Zif51d Zif53d g 7d )5 14 d
Dosage 1 day after application 3 days after application 7 days after application 14 days after application
215w % SC 9. 45 82. 05 cB 86. 15 bA 74. 4 C 72. 37 beB
thiamethoxam 21% SC 15.75 83. 21 beB 87. 24 bA 82. 99 abAB 76. 84 abAB
23.625 89. 88 aA 91. 48 aA 86. 74 aA 81. 85 aA
0/ 25 35l A5 4 A 2B TG
SAFBARMAMEW ) oo 87. 18 abAB 86. 42 bA 79. 06 beBC 70.09 B

cyhalothrin 5% EW

D RFERIE RRIKRE FRRRAE 10K 2R R % RR/NSFRRIRTE 50K L2 R R,

Different capital letters in the same column indicate significant difference at 0. 01 level; different lowercase letters in the same column indi-

cate significant difference at 0. 05 level.

. A
E 12000008 s 041.+916.68
s 5 1000000p R=0.9998
2 g 800000}
K8 600 000
=3
# 5 400000}

=5

S 200 000}

0 =5 00 150 200 250

iR /ng

Sample volume
B 1 ERIRERAE L

Fig. 1 The standard curve of thiamethoxam
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FE/INZERERE 55 /N2 FEE R 43 30 S T H g = A~
AR (1. 0,0. 02,0. 01 mg/kg) , BE2S FAXT R, 5 IR
TR LS L IR S A I e AR
BOMEISCR

TE/NZAEAR AR 23 B S 0 3 AN ) KF- 1Y
g g, HL RIS ) 97, 7% ~105. 2% 11 95. 5%
~107. 1% s FEX AR O 22 43931k 3. 0% ~4. 5% Al
3.6%~4. 5% (F 2~3),

R2 NEERPERRETNE YR

Table 2 Recovery of thiamethoxam in wheat plants

BN /mg « kg™! N/ %  Recovery BISCRFBIE/ % X FR w2/ Y0
Spiked concentration 1 2 3 4 ® Average recovery RSD

1.0 99.1 98. 3 97.5 102. 0 104. 8 100. 3 3.0

0. 02 94. 7 94. 6 95.3 98. 8 99.0 97.7 4.5

0. 01 103. 0 105. 6 110. 4 100. 2 106. 7 105. 2 3.6

R 3 NEAFRL P R IR N E B2
Table 3 Recovery of thiamethoxam in wheat grains

BN /mg kg ™! wnmlk#E /% Recovery S IR / Y AR AR HEDR 2/ %6
Spiked concentration 1 2 3 4 D Average recovery RSD

1.0 94. 8 97.7 98. 2 99. 6 104. 8 99. 0 3.7

0. 02 93.4 95. 3 90. 8 98. 8 99.0 95, & 3.6

0. 01 112.7 105. 6 110. 4 100. 2 106. 7 107.1 4.5

2.2.2 MEREANEZHEKTNERGHEESS x4 INEEGRPEARNEHBRIE

BRI G (R 7 th 2013 4R 72 1R HEAT 1101
S SR /N AR PR BE N 4. 8 L 2H 14
Wik 92%., C=0.2213¢ %57 R=0, 943 6; T} , =
4.8 d, Hrp C HEREE & (mg/kg) » T Wiiti 25 KL,
T PR ().

2.2.3 NEHRRAKTRLY R

21940 gk SC HE TR A RORSTRE 15. 75
1 23. 625 g/hm? B, FEMIZE 1 YCRIIZE 2 KA1
TG 714,21 d /N PR R 5% B A
B2 (F 5)(<0. 01 mg/kg) . X HEIXAE LR H .

Table 4 Dynamics of thiamethoxam residues in wheat plants

A ] /d B B /mgekg ! AR/ %
Time Residue Degradation rate
0. 083 0.452
1 0.179 60. 4
3 0. 100 77.9
5] 0. 083 6 81.5
7 0.057 1 87.4
14 0.036 2 92.0
21 0.011 6 97. 4
28 /NTF 0. 01
35 /NF 0. 01
T C=0.22] 3e0-1263T
R —0. 943 6
T2 4.8
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Table 5 Final residues of thiamethoxam in wheat grains
Fil 4 /g (hm?) ! Tt 25 YR Rl fR i /d Sk it /mg-kg ! Residue
Dosage Spray times Harvest interval 1 2 3 SE-34 Mean
7 <0. 01 <0. 01 <<0. 01 <0. 01
1 14 <0. 01 <0. 01 <20. 01 <0. 01
15. 75 21 <<0. 01 <<0. 01 0. 01 <<0. 01
7 <0.01 <<0. 01 <0. 01 <<0. 01
2 14 <<0. 01 <<0. 01 <<0. 01 <<0. 01
21 <0. 01 <0. 01 <<0. 01 <0. 01
7 <0.01 <<0. 01 <0.01 <0. 01
1 14 <0.01 <0. 01 <0. 01 <<0. 01
23. 625 21 <<0. 01 <<0. 01 <<0. 01 <<0. 01
7 <0. 01 <0. 01 <<0. 01 <0. 01
2 14 <0.01 <<0. 01 <0. 01 <0. 01
21 <<0. 01 <0. 01 <<0. 01 <0. 01
2.2.4 EavrEFABNERSENZEAN  BEIK 87 500, WA WE R 5k B 5 A /N
TH AR R 2 [ K R RN LT 808 WA T R B A . EIR

LR HURAE/ N AR AR VT I Bl 2 e 25k B S
XA RENY P AR R R R B, U 210
WE HU SC Bif A A, FH IR 15. 75 g/hmt,
DAL FH ) B 93 P 15. 75 @/hm? Sfeid e dy g
B RS T I B S B R R T e

HIZ% 6 A5G R 7 FE AT LU HY W8 HUOBES Az 357 Fof
ARG - LA /N 22 P T A o 3R 2 TR O oy
R EAT TR » AT PR » I H R XS 22 1 ) ol A
Bl AR RO . 25)5 3 d 3k BBy R g 0 Bl

R6

WRAE/NAZ 1T i BT, 14 d W A 25K B 9200,
(EBTRATSAE 76. 8404 . X 15 B, WE HUBE RS /N A2 5F i il
A BT B ROk . 2SR B iR AL 255 A
K SRR B A R IR —E R R P L %
FAE 2 R a i M e —. R
i JLAR e 25 T () 8] A5 B 5 22 R 7 L AR K A W 1
W S AR A 2 L b 0 e R A it 25 2 ol T 2
R AR T Il N2 R IR o £ /N2 il A
WEAT 2 B i 22 W  BOR ek

Mg R Rt R R SN EER R RN E

Table 6 Linear equations between the control effect of thiamethoxam 21% SC against wheat aphids and the

recovery of thiamethoxam in wheat plants

i 1) RIERRL/ % B /mg - kg ! iR/ % KA
Time Corrected control effect Residue Degradation rate Linear equation

2 h — 0. 452 —

1d 83.21 0.179 60. 4

3d 87. 24 0. 100 77.9 y=—1.316x1+189. 291

5d 85. 68 0.083 6 81.5 Hor y B« o i A R

7d 82.99 0.057 1 87.4

14 d 76. 84 0.036 2 92.0

3 i h 76.84%,21 % BEH I SC 9. 45 g/hm” b HIXf 3

ARG 25 T L W R X6} 22 W R A Ly 1 &5
BB 25 1 d,21 %omEduE SC 15, 75 g/hm’
Qb B X A Mo o B R X B st ik B 83. 21%6, F T ME
RO PIRAE R 25500 n] FEAR R I AE T, BT L AT T
WK Ol e R S 25 R RO K. 2 14 d )
212omE g SC 15. 75 g/hm” 4b PR X} 32 15 Bl 6 540 R

Yo P REE B AR R B Rk 3k 72. 37 %0, ST 5 Yo AR
RN EW 11. 25 g/hm’ 485 14 d XF 2851940
XtBiR. mT2E 12 d HBEOK . R EEZ )R 14 d
PHATI L A2 R DT R 58 I O 1R A KOIRZS L (75
P 24 500 A X By 28k 2 e AN W . 2106 W g SC
Hh LR R N 2 3 Y B TR ORI T 506 i R
AR EW 5, 21 00w dugg SC 23, 625 g/hny’
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X 2 W B VA AOR B AT 15. 75 g/hm® Kb BE, {H 24
Ja 14 d 2RI B E . HAF B KA H .,
S0 A2 W PR X 2 S BE AE  ARE B 24 A
2014 AF (A5, WE B 5 Itk H ook 2 i 1A 8K A
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#1000k sk WP, H. 25 Yomg g SG =7 it B
R R T 100N Uk WP =5 5 &, 25 0o e g
SG KK EAEZ G 7 d BPisk 8 2 & 1020 0k Hnk
WP AL L, p AR o v E I K
X IR B 48 A s — 2 R (ELE R R I Ak Y A e
B 225 N A —3, HEAE IR 15. 75 g/hm?
REEL YN

Wil 7 6] MR 22 4 W 1 S i, A AT £ i %
G P EE LR R R W R AE B SR AR P Y
B BR [ U5 00 W R AE K R VB3 L Fh T b B
Nt S sk B ik KA R e A A D
AN EARGE R D . AR AR N R
[ E ZhnifE GB 2763-2014 AR , 38 RS K e du gk
) MRLs 2 0. 1 mg/kg, {H % A il 170 W 7E /N4
Hf) MRLs FUAHR A RIIARAE " . AR 500 1 %
Xif /INAZ H B HUR A T8 BR RGN L ) 21 00 Ui SC
TG/ N S A/ N AR R 4.8 ds
25 14 d WM 9200, 2 T R i e T R AR
IR B A A5 R WL 21 00 e i SC I 24
15. 75~23. 625 g/hm?, F/N3 A= K i ) 3 25 it 24
1~2K g — K255 7.14.21 d SRR /N ZZHF
Hr e H R AR B R R A (<20, 01 mg/kg) . X
b5 R4 4 5 5 V0 e LR IK A ORI AR /NS 1 5k
AN A R — 3, LR R YE /N E it T 2
ROEhT, HAE e, Bk, g0 21008 duk SC
RGN WE B, Je v iR 25 75 g/hm® CR AU
53 15.75 g/hm®) itz 1 kLA 14 d,
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