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Abstract To clarify the pesticide residues and food safety of spring wheat and the pollution of pesticide residues in
wheat field soil in Northwest China, nine samples of wheat and nine soil samples were collected from spring wheat
fields in Northwest China, including Gansu province, Qinghai province, and Ningxia Hui autonomous region. On
the basis of survey and summary of the occurence characteristics of diseases, pest insects and weeds in northwest
spring wheat production and the control strategies used, the residues from 15 commonly used pesticides, including
4 insecticides (imidacloprid, beta-cypermethrin, phoxim and chlorpyrifos), 6 fungicides (triadimefon and its me-
tabolite triadimend, tebuconazole, carbendazim, tricyclazol and difenoconazole), and 5 herbicides (fenoxaprop-P-eth-
yl, tribenuron-methyl, 2,4-D butyl ester, clodinafop-propargyl and its metabolite clodinafop) . were quantified for
the collected wheat samples and soil samples by using HPLC-MS/MS and GC-MS. By comparing the detected pes-
ticide residues in wheat samples with the MRL values, the food safety of spring wheat in Northwest China was e-
valuated. Moreover, the pesticide pollution of soil in wheat fields was also detected and discussed. The results

showed that, except tebuconazole was detected only in the wheat grain sample collected from Jinchang, Gansu,
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and not exceeding the maximum residue limit, no residues of the other pesticides were detected in all other sam-

ples. This indicated that the pesticide safety of spring wheat grain and wheat field soil in Northwest China was

high. All these data provide a basis for clarifying the food safety of spring wheat and the pesticide residue status of

wheat soil in Northwest China, and also supply a reference for guiding the production of green and pesticide pollu-

tion-free spring wheat in Northwest China.
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Table 1 Parameters of 12 pesticides determined by HPLC-MS/MS
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Pesticide . . . . .
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it Bk imidacloprid 0.9 256.4/209.1 256.4/175.1 256.4/175. 1 110 10/10
SEfiBE phoxim 2.4 299.1/129.1 299.1/97.1 299.1/129. 1 100 15/15
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=MEEE triadimenol 1.7 296.4/99.3 296.4/70.1 296.4/70. 1 135 25/25
TR M tebuconazole 2.1 308.1/70.1 308.1/124.8 308.1/70. 1 110 20/20
Bk BRI difenoconazole 2.5 406. 2/251. 0 406. 2/337.0 406. 2/251. 0 130 30/10
HeEifE clodinafop-propargyl 1.9 350. 3/266. 2 350.3/91.3 350. 3/266. 2 100 10/25
JREHZ clodinafop 1.5 312. 3/266.2 312.3/91. 2 312. 3/266. 2 120 10/10
FEIEEME AR B R fenoxaprop-P-ethyl &k & 362.5/288.3 362.5/244.2 362.5/288. 3 115 15/15
i tribenuron-methyl 1.2 396.2/155.3 396.2/181. 1 396.2/181. 1 105 10/15
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Table 2 Monitoring conditions for GC-MS analysis of three pesticides
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175, 185, 162 175
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Table 3 The residue detection results of 15 pesticides in 9 spring wheat grain samples from Northwest China

KGFLE /mg < kg !

Pesticide residue

N " HiEn
Ningxiail% I?Liji?oflis region Ganrtt};rfvince Qinghai %ﬁgjﬁ
province
A2 1y MRL {1/
Pesiticiote LA N IS N N 2 FNN 0 = I (- F R = i N N [Ny e
el RS FoB EER R X RN KEE REE (Gpores-
Zhongning Haiyuan Tongxin Longde Shandan Liangzhou Suzhou Yongchang Minhe 2016)
county, county, county, county, county, district, district, county, county,
Zhongwei Zhongwei Wuzhong Guyuan Zhangye Wuwei Jiuquan Jinchang Haidong
At Btk imidacloprid <0.01 <€0.01 <C0.01 <0. 01 <{0.01 <<0.01 <<C0.01 <0. 01 <0. 01 0. 05
SEi i phoxim <<0.01 <0. 01 <0. 01 <0. 01 <0.01 <0. 01 <<0. 01 <<0. 01 <0. 01 0. 05
FEHEM chlorpyrifos <C0.05 <<€0.05 <<0.05 <0. 05 <{0.05 <<0.05 <<0.05 <<0. 05 <0. 05 0.5
B ES1E beta-cypermethrin <0.05 <<€0.05 <C0.05 <0. 05 <{0.05 <<0.05 <<0.05 <0. 05 <0. 05 0.2
Z R carbendazim <0.05 <C0.05 <C0.05 <C0.05 <C0.05 <C0.05 <C0.05 <C0.05 <<0.05 0.5
=3 M tricyclazole <0.01 <<0.01 <<0.01 <C0.01 <<0.01 <<0.01 <<€0.01 <<0.01 <<0.01 0.01*
= WK triadimefon <0.05 <C0.05 <C0.05 <C0.05 <C0.05 <<0.05 <C0.05 <C0.05  <C0.05 0. 2
=M triadimenol <C0.05 <C0.05  <<C0.05 <C0.05 <0. 05 <C0.05  <C0.05 <C0.05 <C0.05 0.2
T MEfE tebuconazole <0.01 <<€0.01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 0. 037 <<0.01 0. 05
Rk 21 difenoconazole <0.01 <C0.01 <C0.01 <C0.01  <C0.01 <C0.01 <C0.01 <C0.01  <<0.01 0.1
HeZEifiE clodinafop-propargyl <{0.01 <€0.01 <€0.01 <€0.01 <€0.01 <C0.01 <<€0.01 <<0.01 <<0.01 0.1
BREFR clodinafop <C0.01 <C0.01 <<0.01 <0. 01 <{0.01 <<0.01 <<0.01 <0. 01 <<0. 01 0.1
M AR R fenoxaprop-P-ethyl  <C0.01  <C0.01  <<0.01 <0. 01 <0.01 <€0.01 <C0.01 <C0.01  <<0.01 0.1
KAk % tribenuron-methyl <0.01 <<0.01 <<€0.01 <<0.01 <<€0.01 <<€0.01 <<0.01 <<0.01 <<0.01 0. 05
2,4-7% T Mg 2,4-D butyl ester <0.01 <€0.01 <<0.01 <0. 01 <{0.01 <<0.01 <<C0.01 <<0. 01 <0. 01 0. 05

D« FEE I =AML /N FRYRRE(E S . B Sl vk Jfe 24 % B8 2 43 (Codex Committee on Pesticide Residues, CAC) iy & i1l B P &

{&>~0. 01 mg/kg,

* The MRL of tricyclazole in wheat in China does not exist. The Codex Committee on Pesticide Residues (CAC) announces that the tem-

porary MRL of tricyclazole in wheat is 0. 01 mg/kg.

PEALFR/INAE 277 XA 9 A28 FH SR il b 15
FHAC 23R B ARG N A5 R AN 3R 4 o, SRR
K HHIM T FIE 9 A2 ke bl AL 15 Bl
AREGY N ARG T 05 15 1 5 2 RO - 1 B e P b
H/NE E P X HON VT =TI 2 H 2y
R B KA . X0 5 PG 2 P AR R R R A

Bl AR K. Ao BIRTE /N A A ™
Hh L BRI B T R 2 0 A T e XU AT
PITHE I AR AR AE P AL /N A F27 X L e bR
R ey 5 i I BR 5500 A9 5 B L B A YL R /N
77X SR POX 5 FHEREG L
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Table 4 The residue detection results of 15 pesticides in soil from 9 wheat fields in Northwest China
K25 /mg « kg~ ! Pesticide residue
= SN oA A
C THEERARK ol Siii
Ningxia Hui autonomous region Gansu province .
province
K2

Besifisile o bW REW FEE sk R R &8 %)
el gEE FEOE BEER WWPHEL BUNK R kER JERpIRAY
Zhongning Haiyuan Tongxin  Longde Shandan Liangzhou Suzhou Yongchang Minhe
county, county, county, county, county, district, district, county, county,
Zhongwei Zhongwei Wuzhong  Guyuan Zhangye  Wuwei Jiuquan  Jinchang Haidong
Al itk imidacloprid <<0. 01 <0.01 <0. 01 <0. 01 <<0. 01 <0.01 <0. 01 <0. 01 <<0. 01
SE i phoxim <0.01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01
BESEME chlorpyri fos <<0. 05 <<0. 05 <<0. 05 <<0. 05 <<0. 05 <<0. 05 <<0. 05 <<0. 05 <<0. 05
B E S BE beta-cypermethrin <<0. 05 <0. 05 <0. 05 <<0. 05 <0. 05 <0. 05 <0. 05 <<0. 05 <0. 05
Z R carbendazim <<0. 05 <0. 05 <<0. 05 <0. 05 <0. 05 <0. 05 <0. 05 <<0. 05 <<0. 05
= IR tricyclazole <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01
=M triadimefon <0. 05 <<0.05 <0. 05 <<0. 05 <<0. 05 <0.05 <<0. 05 <0. 05 <0. 05
=W triadimenol <<0. 05 <0. 05 <0. 05 <0. 05 <<0. 05 <0. 05 <0. 05 <0. 05 <<0. 05
JMEEE tebuconazole <0.01 <0.01 <0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01
ZK ik B A  difenoconazole <0. 01 <0. 01 <0. 01 <20. 01 <0. 01 <0. 01 <0. 01 <0. 01 <0. 01
BELWE clodinafop-propargyl <0. 01 <0. 01 <0. 01 <0. 01 <0. 01 <0. 01 <0. 01 <0. 01 <0. 01
BREFR clodinafop <<0.01 <0.01 <0. 01 <0. 01 <<0.01 <0.01 <0. 01 <0. 01 <<0.01
A R 3 R fenoxaprop-P-ethyl <0, 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0. 01 <<0.01 <<0. 01
K[ tribenuron-methyl <0. 01 <0. 01 <<0. 01 <<0. 01 <0. 01 <<0. 01 <0. 01 <<0. 01 <0. 01
2,41 T Mg 2,4-D butyl ester <0.01 <0.01 <0. 01 <0. 01 <<0.01 <0.01 <0. 01 <0. 01 <0.01

3 &St
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R AEFNBA T DUHERE b S 7RI N R LA
22 WA HE R 15 Bl A 25 5% B i) LC-MS/MS Al
GC-MS J53% . Frl I7 ik B RAF i 2tk L R 80 A
RS » 050 A TR S RIORS % S5 X AF 45 A 25 5% P A
IER . fERTITEET IEARI 1ok A AR /N
DCHR T B TR 9 S HLIX Y/ N AR A ZZ 4
HERESR TR 15 Rl AR 25 5% B L 45 R R AR
A H 4 B /N ZERFRRE Rl R T IR, R
I e Rk B R A LA A R R I 15 Bk
IR . Al UL, FEPY AL N AR
AR 245 B KRR AR T A RS I IR £ 22 A A
WALy ek B R . AR S PPAl v AT AR 3
o HLUE 1 A ANA 245 A P D0 R S DAl /N 22 7
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