+ 1# (Soils), 2020, 52(5): 883-890

DOI: 10.13758/j.cnki.tr.2020.05.003
XU4E, S TyBA. ME A A T P IR T R TSR R . R, 2020, 52(5): 883-890.

E R RATIERIMEIT AN RER"

> 1,3 2,3*

x| 4B, KT7A

(1 mEfM =R R 2E, B 6502015 2 R KRR IE SIE2EE, B 650201; 3 mEA LI S5 MERE THRLE
%, BVl 650201)

B O AR YRR SRR 2 — . FEEWE RO A TR Tz AT, R R AR Y
TEREEG AN R AR AR A o AR SCEGS T WE e HH I AR 87 | B . TR LA TGRS 5 I SR8 A7
FESEMAR, RELER T HERENT HRUE Y L) S (5] | S AE RS, TR HUR AR AR T 3R AT
AR FEAEAERIAS LB T AR 5T N 12T (R B RN [, AT A B R G )2 22 4 fff FH DA S P P 338 25 R G fi
PR AR

KRR WEMER, EWREME; RHE LI, TRE; BTN

RESHES: S154.1 XHERARRAD: A

A Review on Environmental Behavior of Tthiamethoxam in Farmland Soils
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Abstract: Thiamethoxam is one of the most widely sold new nicotine pesticides in the world. With the widespread use of
thiamethoxam in agricultural production, the problems of migration, transformation and the eventual fate of thiamethoxam in soil
environment have become a research hotspot. In this paper, the environmental behavior of thiamethoxam in agricultural soils,
such as residue, degradation, adsorption, migration and leaching, and the main influencing factors were summarized, the effects of
thiamethoxam on soil microorganisms and soil animals (earthworms, ants, etc.) were systematically reviewed. In view of the
deficiency of the study on the environmental behavior of thiamethoxam in agricultural soil, the key points and directions that
should be concerned in the future research are proposed. this review can provide scientific basis for the safe use of thiamethoxam
and the health of agricultural soil ecosystem.
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S YA S B R B R IS AR 2 2 — W R
TESE R K S B 2R (0.74) , KIEVERE QS C, 4.1
g/L), ZEVEJEAR(20 °C, 6.6x107° Pa)l?l, 1k —Ff o
U2 TR R 37 1A 3 B 7], 19t R BE A 3 4o 5 R A R
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FH TR T 245 275 HRUHR A i o o I 25 1 R 174 ofF D  ofe
ARz, P ORI, W B A IR 4 4 ) A K
Xof - AR FOAR A W B RO TR B TR AT 56,
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1.1 BHEMNKE RGN E

A AR = b, W R B T T S | FP T
ALFR D K A VAR AL B T HUR A TSR A A R 2 ]
5% AT LABEAEDD A 25 F8 AL BT, RS 43 )2
BRI Z B IABE A T D . 76 HETRFSE, wE gk
255 A 58 B8 AT A TP e I ROK R B AR
HRE. MAE . i, N VRS EEY 1, 56
TR R i s Y 5% B E T A AT B . 3R 1
VA9 T T AT ke 1 HR W A T A AS TR VR ARl 4 38 v 1y
B A DA A 3 h g 0, i ER 1 AT, AEAS
[FIFED A Ml - S v e R y5 YLK - BUARE 24 53, (H)2
T - 3 rp Y5 AT R TR R R bR I s R L L i
ik 2.78 mg/kg!® [RIM, B ARAT R B, WE AR AT AR
78 e R A RE (LR B H A%, IMPRT
% BRAE 398 v s ) vt v R 2 R DA, RVEER
[ 0T 3k 177 ~ 231 d, -S4 i ok 1Y g e e e
BTSSR A vt 1R I g R T A - e B S )
17 SRR, DT HE IRt = E bR 2B 0 1 75 5 O IR 1 75
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B, RESENTEEYIR N BRI,
WA TIEIRET LU, — B0l SRR, 55—
OIS SR B BE ) EReRS  fR R
YR, N SRR T BN R

x1 BEHRERHTRPERESRERY

Table I Residual concentration and half-life of thiamethoxam in
farmland soils

e ER ERFY R (/ke) KRB S0k

i B 2780 11.9 (6]

1 B - 23 - [11]
2 | - 0.4 - [12]
3 JnER BN 0.9 - [13]
4 EE OWMSEFU/NE 04-~98 - [14]
5 I At 19~87  85~13.7 [15]
6 i N 50~138  3.7~53  [16]
7

8 rfE A3 174 ~3 400 8.8~11.4  [17]
9 i KA 19~233  44~149 [18]
10 T H e 146 ~153 173~22.4  [8]
11 I INEE <221 29~438 [19]
12 hE At 49 ~ 56 55 [20]
13 Gl 10 ~29 32 [21]
14 hE s - 1.83~1.92 [22]
15 T Liii¥ia 44 ~70 29~48 [23]
16 hHE AR <200 10 [24]
17 HE W 24 ~ 550 23 [25]

A5 B oy B R IR i s R AT, IR B X i
) YA B2 RIS %% R A s o AOME (i (GO o 5
Je R HAR 5, ARAS R F A AR B AR i A
ARREHNAE Y . M EE BRI TS 7L (GC-MS)
B T 5 e ST i, (A3 FH T A R P A B AR
PR 2 o 1 UG PR O3 R AR EL AR R
P AN TE & 5% GC 5 GC-MS #HATIAE . WM (53
BH(LC)EZ T e Mg 2z L b s e HAr 7
EERRWAVALE Y, 0 SO G355 (HPLC) W
JETE L MR (65 2 3 a5 I A G HLe kR
HA M Ik, HPLC BRrl @t Xl i, HEA 5
TREE PR BRI G AGHI T2 AR RN 2 SR T RE AR A
S H AT 8 v e s a R R 32 B
HPLC 74 % R0 55 250~ SR A AR A PR
WG WA FIPEEL, FIAHAEEU(SPE). IR AEHL |
B [ AR A B B AL, e RIOBORR i m) sz B
HAR KK VLR N 0.004 ~0.016 mg/kg, +iEHF
FISR 79.62% ~ 114.20%, 2 ZRECH 0.14% ~

http://soils.issas.ac.cn



%5

XUGFHEE ;R HOEEAR T 3 P PRI T BT 885

8.60%. [ 1 rhIHgN 1 AR TR I 7w s gk 15 5% 78
LI i 2 B v , 16E R MR TR 398 v g% B e R
BRI B RO i i | SO €233 H B T
T DA i SO €05 B I SR A/ MG T 7 46 3K Sy 1
HURAR By (R BT b a2 (L0817 19:23.27290

o o M (3
sopor 1% 286% g 6% o R pEARATHE Bk
i
8.57% © iF ST
FHMEIL

= RF AU B
ZIWIL

o I M

o 182 6 1

o SR R

B 1 EHERETIEREENTES R
Fig. 1 Detection methods of thiamethoxam in soil
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Fig 2 Half-lives of thiamethoxam in different soil types
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TERS R 45 OC TR 2454 -3 P BT 1) 3 B A
R ZZ R ZKE W R 7E 48 e 0 W B S TR 2R R
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ﬁ[44]O

WA Hh R 9 v (0 R B AR T AR P B e
RE(AG) AR bk S R, AR A5 108 H R A - 498 PR35 r g B
F HAEROZE Ak, AT US4 S BREAIL R 28 8 . — fig
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<40 kJ/mol [ AH AL HH™, B4 BFTE A B, #t
W IR R A B P T o, 1 PR — Rl ORI AR A
2y, KTV, -S4 2 i W B B T b
PR T WE A B T, AR (4 pH L
AR TRE . AL DL R AR ) B A ) R E
W - 498 v G R B Mt 3 S ke R AR O
OyMT AR (pH . AL A BRRL S DL
BHES T 2c i) S5 W B B AHSC M B, BRI T
W B AR A DG R B R 0.797 6. 0.932 0, 0.976 9
F10.365 0, Flok 752 XF 19 v W (1% Wi B P 2 i 32 22
Wo [RIBSA AT 2B, e R AR R S h HE(pH < 7)
SRR, miremdE (pH >7) &40 F 55 K.
BH 15 7 38 460 0t Xof 19 H R 7 1 398 vh g BRHA 7 s 50N
FEE RO R S T o TR 2, WE R I 5 T4
FTER AN 2 T8 R IR
1.4 EHERETEPHIBERE

e 2t F s W R H T, B4 p
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AR 2RI VE F RS AR 25 16 3R B K T 1) A% 5
ARG , VT AR 24 X6 R /KI5 Yes i ) — > SR LR
BRI 3 2 VRGN T T AR A [R) bl X K B r g g
MR R, 2 2 mIAT, FEdb 38 RO R A 45 [ K
(14 7K P A [ R ARG 5 T W R 1 R B, HLF
B BESE N 0.004 ~ 225 pg/L, 1763 [ 135 Az b
K A VAT ARG 1 e H R S, L T 0
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Table 2  Average concentrations of thiamethoxam in different water
environments

eI A A TR WE HURVR B (ne/L)) B8 30K
HZRIK EH, Wi 225 [48]
gk, BH 1.5 [49]
JIE-N 0.27 £0.072 [50]
gk, Kk 63.40 [51]
gk, KH 1.12 [52]
RIFF], W 0.0040 ~ 0.030 [53]
TR, Al 1.37 [54]
K EH 0.20 ~ 8.93 [55]
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B RT ARG B TRme AR m i 4 2 2 vk
T 52 9 R S [ S5 bt 9 PP (R RS sl R B H ik
7E A+ HE v BB s vk K D 2 B <K D 3 - <)
+, 3 PR B 1R T AR o B R B Y
[RIAsy, 38 A A IR A T B, R0 2Rt %o 1 i R A
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R3 BHREETBRDHBIEEZRXS
(XEBRENE)
Table 3 Mobility classification of thiamethoxam in soil
(soil thin layer chromatography)

FR R, gk
I 0.90<R,<1.00 W 5% 3
I 0.65<R,<0.90 Al #%5)
m 0.35<R,;<0.65 AR
\Y 0.10<R,;<0.35 Ao #5h
\ R;<0.10 Nl
e RACIRME mBRTE AR B A LLRS(E .

4 BEHRETIEPEKRAEER D (THERBE)
Table 4 Classification of thiamethoxam leaching in soil (soil
column leaching method)

377 Ri(%) W
I R>50 W 5 # 2
I Ry+R>50 A3
m Ryt Rs+R4>50 rhaEt% 5)
v R>50 T

e R AT A BE A 5 R T P e SR R B R LB (%)
i=1,2,3,4 S¥MFER44Y 0~ 10, 10 ~ 20, 20 ~ 30cm IR -

2 BEREX T IRIREARE MBI M0

2.1 MEREX TIEMEY R

W€ R AR Ry — A 7R 2 B AR A7 AR B B ), &
AENS I 1 5 R U 2 B AR AR AZ AR 2 A, i S
Ay, ABKAERRIEMIA . e R A I ik
MBEHEH, ZLHTAEHE | S50 E 3 EF R
BYBIFIG , T [EE H e E b B S, AT L
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2 PRl 3 4 9 rp Y g R T DL B0t BT A WAL
S /D , Marioara S5 PSOBIFST ik & BH, 22 LR Ab
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FURTiEG . I ot ARV i I ) IS 12 S S AR I el i
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A 10050 o IR AR RN T - S5 v F 5 T 19 e 1B X
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HOGRAEH AR AR T I I 8.4 ~ 18.2 d, H EREAY
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BT R BOB ARG F W5 oA R, H TS 322247
TELVFAR:
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