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Different Plant Types in Shaya County, Xinjiang g

XIE )S'pan xidan'* ;' NUERLA Ailijiang'** BALKTI Mailiemuti® > ZHONG Nai-fu' | LI-Nan-xin"-*
(1. College of Eeol gy..and Environment, Xinjiang University, Uruniqi 830017, Ch{ﬁh 2. Key Laboratory of Smart City and Emlronmenl Modeling of Higher Education
Instltute Ummql 830017 China; 3. School of Geographical Sciences, ijldng Urmemty Urumgi 830017, China)

Abstract ;/In order to investigate the characteristics of typical pesticide residues in farmland soil of different plant types in Shaya County and to evaluate the level of human
health risk and ecological risk caused by pesticide residues, a total of 55 samples of plants, soil, and water from nine areas of Shaya county were collected on September 29,
2020. The occurrence levels of 47 typical pesticides in the samples were analyzed using gas chromatography-mass spectrometry ( GC-MS). The results showed that a total of 23
pesticides were detected in three environmental media, and the maximum concentrations of pesticides in soil, plants, and water were 70. 58 pg-kg ™", 1832. 18 pg-kg ™',
and 188.53 pg+L™", respectively. The levels of pesticide residues in the three environmental media in Shaya county were characterized as plants > water > soil. From the
detection of pesticides in different plant types, P1, P2, P6, and P8 in the center of the county were the most seriously polluted. The plants with a high pesticide load level in
the corresponding areas were cotton, walnut, red jujube, and poplar, and the pesticides with a high concentration contribution were hexachlorocyclohexanes, chlorpyrifos,
cyhalothrin, fluvalinate, metalaxyl, difenoconazole, and procymidone. The human health risks of adults and children caused by oral intake, skin contact, and respiratory
inhalation were evaluated. The results showed that oral intake was the main exposure route, and the risk level of children was significantly higher than that of adults but was
within the acceptable range. The ecological risk level of earthworms in soil was subsequently evaluated. The results showed that the potential ecological risk level of a single
pesticide was low, and the potential ecological risk level of bifenthrin was the largest. The calculation of the total ecological risk of mixed pesticides showed that areas P1, P4,
P7, and P9 were at moderate risk, whereas other areas were at low risk. Therefore, the use of some pesticides in Shaya County should be restricted.

Key words: pesticide residues; risk assessment; farmland soil ; plants; water
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Table 2 Parameters of human health risk assessment

28 L4 L YN
ANFERAE X IR A HCHs Bt (C) pg-kg™!  ARWFS KNI
ROV 2 I E] (AT) d 2190 2 190
R (BW) kg 15 60
Bkl R4 (ABS) Py 0.1 0.1
B RRFH R T (SAF) mgeem™2 0.2 0.2
FREENTE (ED) a 6 6
R (EF) dea! 350 350
PER (IR ) mg-d ! 200 100
WA (IR ) m?-d-! 20 20
TR A HEEF (PEF) m? kg ™' 1.36 x10° 1.36 x10°
T (SA) em?-d™' 2800 3300
B Z K (CF) kgemg™'  107° 10-°
FEBUENE XS A

CR, = CDI; x SF, L~ (4)

TCR = ZCR u ‘jj CL(5)
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Table 3 Ecotoxicological data of pesticides

KL Ko AD. KZF% o RD.

/pg-kg /pg- (kg-d) /pg-kg /g (kg-d)
a-HCHs 590 8 TG 500 000 0.2
B-HCHs 590 0.2 el — —
y-HCHs 590 0.3 FRAUET 500 000 —
8-HCHs 590 0.3 o HL N i ik 500 000 —
I 2 i 8 000 15 PN A g 500 000 50
Ha i i — 15 Gikd 1,000 000 25
BESEMR 129 000 1 “HER 1000 000 40
SRS 1 000 000 5 [SRES 132 812 480
TR Mg 645 000 25 AR 115 000 30
F NGNS 610 000 52 IR 50 000 270
IR 31000 0.2 TR 65 000 0.4

I F A T 184000 25 JE A 1000 0.125

el 40 000 20 S 43100 2

1) R A S M, T
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Table 4  Distribution characteristics of pesticide residues in soil samples at different depths

Kot 0~10 cm 10 ~30 cm 30 ~50 cm
Kb qe 2l ﬁ/% ‘ L FHHE BRERE JL FHHE BREK L FEIE BRARK
/pg-ks™! /pgkgTt /% /pgkg™! pgkgTt /% /pg-kg™! /pgekg”! /%
VAVAVA 96 0~0.70 0.21 105 0.02~0.91 0.3l 85 0.02~3.62  0.64 173
1A 4 s 56 0~1.50 0.35 149 0~0.57 0.18 105 0~2.78 0.45 200
LN 11 0~0.51 0.10 189 0~1.91 0.21 283 n n n
BEFEM 100 0~0.61 0.15 125 0.01~0.32  0.10 94 0.01~1.63  0.31 172
SR E S 4 0~2.01 0.22 283 n n n n n n
RS TS 56 0~3.30 0.87 118 0~0.26 0.07 125 0~0.61 0.13 160
T n n n 0 ~0.05 0.01 283 0~0.01 0 283
kN n n n 0~1.23 0.14 283 n n n
A ik PR 22 0~0.97 0.26 145 0~0.76 0.08 283 0~0.96 0.19 189
IR 4 0~0.10 0.01 283 n n n n n n
A g 11 0~5.18 0.58 283 0~2.18 0.24 283 0~2.04 0.23 283
Uk A e 93 0 ~0.08 0.01 158 0~0.02 0.01 94 0~0.01 0.01 70
S 100 1.15~2.27 1.79 19 1.25~2.15  1.82 17 1.40~2.02  1.72 12
S G 100 0~0.05 0.02 74 0.01~0.07  0.02 106 0.01~0.13  0.03 423
IR U i A 93 0 ~0.05 0.01 97 0 ~0.05 0.02 88 ~ 0~0.09 002 1125
SR 100 0.01~0.40  0.11 111 0.02~0.52  0.12 119 | 0.01~0.66 0,15 = /125
A 1 0~12.24 198 203 0-2.87 0.3 283 n e
HI# R 37 0~3.09 1.27 g 0-3.02 0.57 | 1172 | jo-2.54 0. 49 4172
R 74 0-70.58 1234 186 0~6.73 122 | 1" 166 0+39.9 464 4 208 |
T 33 0~42 06§ 190 0~0.71 013, , 30 0-0.23 003 _| 2834
TR I 6 | 0-2.13 0.9 | 104 /7 _0-~2.46 0.52 130 § Q~1)3 0.417 " | g3
=R A3 0~017 0.04/ 1 / 448" 4 0-0.19 0.06/ ; @20 . 04021 0.04 201/,
D AR ) O, i B [ g
- JRE RSN R R RERBHE F
{ i Table 5 C’hareicten"éticsu of pesticide tesidues in plant leaves and fruits )
AT == e | 4 | HR
A 2 L R WHE T e R R R K % 11 F-H41E AL E S
P “/ % /ng-kg ! /g-kg ! /% /% /ng-kg ! /ng-kg ! /%
VAVAVAN 100 2.63 ~35.58 14.27 76 100 1.7 ~16.99 5.47 97
15 4 Mg 8 0 ~20. 54 1.71 360 0 n n n
H G 8 0 ~203. 06 16.92 360 0 n n n
AL 100 3.01 ~802. 18 86. 16 276 100 0.8 ~17.55 4.99 116
R R 50 0~1787.45 171.99 414 0 n n n
TR 92 0~0.56 0.21 142 0 0.05 ~0. 16 0.10 36
HH 502 g 17 0 ~220. 37 19.27 342 0 n n n
UK g 25 0~27.91 5. 60 182 0 n n n
FAUE 100 1.22 ~17.09 3.91 118 100 0.75 ~5.76 2.72 71
) 92 0~0.44 0.22 121 100 0.08 ~0.36 0.17 54
oL B 100 0.01 ~1.01 0.19 196 100 0.03 ~0.24 0.12 58
AU 100 0.16 ~2.09 0.67 083 100 0.46 ~2.75 1.02 79
RN TSGR 25 0~1319.32 154. 52 255 0 n n n
AR 17 0~1832.18 199. 59 275 0 n n n
ZHER 33 0~42.45 5.70 225 0 n n n
JEEH 100 127.33 ~1476.99  810.39 71 66. 67 0 ~220.28 58.22 129
FAME R 25 0~16.18 2.09 250 16. 67 6.19 1.03 224
= AR 0 n n n 17 0.00 ~2. 88 0.48 224

JEREA N ER TR LY PL XA AL P ERLIP AR Sy EMELET 6 ~9 F e, %A | HCHs
R EERAMAR AN Lo 2y, b HURHEE GRS R A 2 A T A A )
FR VIR F R TTHRAR 2. IWE SRR RAISE  rPISA R R 1 4. W IE R IR A 25 1
KA P IXIRARAE T BEAC RSN 16 Fb BRBEA o SRR AR A b i R B A A A T X
A0 & EARZS 11 A1 10 Fh ek bk P15 PO XEUARAE, P2 15 PS XA Bk EAT 1L
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Fig. 2 Detection rate and detection amount of pesticides in irrigation water sources
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Fig. 3 Pesticide detection in three environmental

media of different plant types
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Table 6  Content of hexachlorocyclohexanes and toxicological parameters of human health

Sy ZH a-HCH B-HCH v-HCH 8-HCH HCHs
G/ g kg ™! 0~0.12 0~0.52 0~3.62 0~0.14 0~3.62
kA TFXME/ ng kg ! 0.02 0.07 0.25 0.05 0. 40—
FrifE2E/ pg-kg ™! 0.03 0.12 0.71 - 0. 04 J‘(j.vfo
55 R % 216 175 783 | 82 j ‘A-;"I';WS
/g kg ! 0.23~167.01,  0.23~289.83  0.41/~289483 0.41 ~9.58 1. 70"~ 748.91
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