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Abstract

Based on the simulation experiment of artificial rainfall, soil erosion in the process of rainfall and
non-point source pollution of new nicotine pesticides and their mutual relations were studied. The
results show that surface coverage can greatly reduce the generation of surface runoff, through
the vertical structure of different levels of intercept and obstruct the flow of aerial part increased
infiltration, including false waste grass effect is most obvious. The migration paths of neonicotinoids
pesticides were mainly surface runoff and downward seepage, and the surface runoff accounts for
the dominated role. The concentration of neonicotinoids pesticides in surface runoff firstly de-
creased and then gradually leveled off after rainfall in bare land and under three different covers,
and the pollution of neonicotinoids pesticides was linearly positively correlated with the sediment
transport from surface runoff. The migration of neonicotinic pesticides under different overbur-
den runoff was significantly correlated with the organic carbon content, of which thiamethoxam
was the most obvious, not only in the migration of overburden runoff, but also in the vertical
downward seepage. The change characteristics of neonicotinoids pesticides in different soil pro-
file levels are different. The total amount of residues decreases with the increase of soil profile
depth, and the peak value appears in the range of 0 - 2 cm, which reflects the vertical migration law
of neonicotinoids pesticides and illustrates the great impact of organic carbon on soil neonicotinoids
pesticides.
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1. 51§

BB AR 2 T H AR B E 7 = LSS, B s SO g AR R[]
eI i . BT e A R ] RE P SR m AR BRVE (2], RS S B O X e A
faE. HthREFRAEPRLLEERSD. N ARSI AL 5] RISk 245 L3R b
SR A KA RS , T 3 FHT FRB AR 24 1 TR Y5 44 [3] . Morrissey Z5[4]%F 1998 1| 2013 4F 2 ] 4z ERkHb
F IR AR T5 Gk AT T AT 4, B 2445 H b 3R /K AR R B 2R 1 L AR P38 B8 0.13
ng L7, WA LT EME N 0.63 ug L™ (n = 27), #8178 KIksEK T . Francisco Z5[5)0F ft £ Wik
TR KRE T 93% & A BB ISAR 2, TR /KT h 0.06~4.5 ng- L

HEHCEA U2 UL 7B EIER 25@ i A TR A S 2 . TkmsaE (619t R 0
BB A PE 3 b (R B B LS, H A RECK 6.2 Likg, FWR R & 252 e LB & =)
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SN Singh &5 [7]38 1R 508 R E A P RS RN S AT i T UK AE R IR FE 0~5 em AbBR BR iR
Mortl S5 [8]0F 7t 1 HT MRS AE =M 3 (Wb, KRR L) P RN IE, B T A RRRAE S0 B S 2 P B
By ki e A g, A HrRSR YD R A v o, AERS R s MR 95 [ A Ah DX B RS
17T RNWIFSWE I, BN T R W Ja R S5 s S L R B T D>

BRI P05 ) IE A2 a0 52 2 Rh DR ZR K052, HL PR PR B S SR IR AL 5 IR AT N ) AR it
FE[9]o HTUHBENS LA I 2 B 2 RSSO, AN & &, WA NRIOTES, LTt 2 B
IR FE[10]. BEFURM, AW o m] DA IR BRAL AR . S 3R 0 o M o R4 R A S 1k
[11], DRISEAS[R)A: 578 2 AR A X AR B A P AL AN RIS

AR SR IPOASE LN RN 7 320 0 MR S A 24 4 o N I R B TR 5 e A R, AN TR 7 2 B Ak
RIEAEHLEIREATIE T, 9 XICH AR AR 24535 e A 28 4 B Ve SR A B2 AR

2. MB5RE
2.1, FIRESE

RX, AL TILE KB RFASRE RTEEX, T ARKE 115°4238"~115°4306", b4
29°16'37"~29°17'40" 2 [l . J& T WG IR M, AfEiAl, e a L, WEsail, VRS, FHEW
BN 1451.8 mm. EHONE UL E R B MR ALLE, Fih 2 2 rp g EIEME A+, JEE 50~150 cm,
PR 2 AR M

2.2. SEMET

T I [ R T R X A RS A, R R, AR SRR T =R T R S, [
I B B AR 2 FSRER2H . AEVE P K LR R AR SRR TG X N B B . B, iR gs 2R AN
Ao B DU 55 5050 /N X, RN SR /N X P B [RIRE 1) = AN SEES /N AR ot e SRER/NX A Y 1 m X 1
m, EREE 10%. SRAEHE U0 I 2SR AR 24, (SR As E S, SAKE AR, L
BN F SRR /N IV, KA BB, Wikl SPRACO HETEMIMEL AL, Wik PRI &5 4.75 m,
AL, B RN 2 RE 20 56 MY 3R R IR B RN ) 90%, [ W P T e Sk Bk R 4% . SERR AT PR HEAT N T, f&
F 485 Q% RS LA 30 mm/h (14 B4 9 5 P X S [X SsladE AT TS Mg i R, 24 h 5 436 FH T3t 55 88 75/
[X e [ e it Y PG R BRI S , e 4359 A 32 mg/m? il 25.6 mg/m?, 24 h Ji5 fi P 45 445 2 B R RS 25 LA
90 mm/h [P RS, BRI IR 1 h, &ERE 3 min WEE — bR Z R v A3 i, B B 250 8 (Whatman,
GF/C45 um fL4%, HA) > BEAiiieyy, FERAT e L3%AE W (0~2 cm, 2~5cm, 5~10 cm, 10~20 cm,
20~30 cm)il & B e K BT . A RES B T—20°CIRA7, BELEHr. S ddim. W, diig
SERE AR R E S, BENLE SHCREIE pHY BE. AVURSEABEAMR, WE 1R,

2.2.1. =R
95% itk H bk 98% ME H i H LI AV B A TR A F], 2 (> 99.9%) 14 5 i - Sigma-Aldrich A &,
FR (> 98%)I) A 1 2% Gevaar A 7). ASHIF 78 A FH i oAl Ak 2 57 250 M 70 A 2%

2.2.2. #EMRIREY

1) K HTHARIRE S KRB ST 252 0.22 pm 1 BER I IEAE

2) Wi IR S AEA TR T I 0.5 mm ISR T, HERIREL 5 g, IIAZI 3 mL ZEHEK LA
ACKERL, F 5 mL ZHETE 50 mL A 2508 (TRP,  Hi 1) RS2 BURE — 28 JERIZIREZ) 10 3% i
A#10.5 g /K NaCl #1 2 g T /K MgSO, i Jie — 73 I Jill ZURE 51y 10 73 AR 257K o S8 544 35 B LA 3800 rpm
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B0 10 438t . FH 0.22 pm VESTES SRS SERR IR, FEEERE B 200 uL MIEH AT T

Table 1. Basic soil properties of the sampled land
= 1 B IR E A MR

+ERE (M)  fLEE%)  AfE@om®)  FHUKk(gkg Y pH W Wk Foki
0-10 0.54 £0.02 1.21£0.05 6.05+0.78 533+042 585+185 72.83+852 14.85+7.08
i 10-20 0.50 £0.05 1.31+£0.16 5.35+0.40 5.15+0.28 9.81+130 81.17+6.01 9.02 £6.79
20-30 0.50 £0.02 1.31+£0.07 5.32+0.52 5.28+0.24 10.05+0.43 86.12+0.35 3.83+0.73
0-10 0.46 £0.01 1.43+£0.03 12.95+0.99 6.29+0.08 524+253 5440+27.48 33.22+27.83
[EE 3 10-20 0.45+0.01 1.46 £0.03 10.98 +1.30 6.00+£0.31 4.13+0.98 49.14+19.52 44.31+18.84
20-30 0.43£0.03 1.50 £0.09 7.59+1.34 554+0.60 513+0.86 62.64+7.45 30.61+6.96
0-10 0.47 £0.02 141+£0.04 9.38+£0.48 6.38+0.06 4.37+0.73 65.42+21.78 29.79+21.90
[SRE 10-20 0.49 £0.02 1.35+£0.05 5.66 £0.91 6.23+£0.06 4.81+051 8555+2.63 9.56 +2.45
20-30 0.50 £0.01 1.32£0.02 3.59+0.43 6.21+0.12 4.15+0.97 61.25+2281 17.83+13.14
0-10 0.47 £0.02 1.40£0.06 15.80 £ 1.32 6.52+0.04 533+195 84.87+184 9.64+3.65
A% 10-20 0.48 £0.02 1.39£0.06 10.37 £ 1.53 6.67+0.11 8.07+0.83 8541+141 5.93 £ 0.56
20-30 0.49 £0.03 1.35+£0.07 6.00 £0.87 6.32+£0.04 5.39+0.74 90.00+0.65 4.46 +£0.46

2.2.3. LC-MS/MS

1§ FH v 250BR €0 £ R S 6 FH 1. Waters XEVO-TQ-S, A4y ACQUITY UPLC BEH C18, K&
50 mm, EfE2.1mm, KifE 1.7 um. WBIAH A NEISAER Z8E, REiAH B A 0.1%H BR/KE:  Fshl
KHERER: 0~0.5 min fRERRSIA A N 4%, 0.5~2.5min Wik A H 4% 0% 90%, 2.5~3.5 min 1%
FRRahAH A 5 90%, 3.5~3.6 min JitaAH A B 90%F#{IK % 4%, 3.6~5.5 min LRIFHZNAH A v 4%; BEFEAR
UM 1 pls FERON 40°C o 2851 IOB I MI(MRM) B4 HL W8 %5 IE B T UR(ESIH): BAIE LA 2500
Vi BRI 150°C; BRI Y 450°C ;s AUARUE Y 1000 LH/AN, FiFi b &P ik S50 % 2.

Table 2. The mass spectrum parameters of the two compounds

2. ML EMMBLES Bk

EY) FL U BERS T (ml2) THT(M2) HEALFEIR (V) Tilf i e A PRI 18] (5)
L Rt EST 256 175.1;209.2 34 20;15 0.08
Wl fiz BT 250 132; 169 24 18;12 0.08

2.2.4. REEH

WTNER A AR A FEFIbR . FE IR PATRERIRE AT RESE o Lk, 1 AE R
(I IE %53 51l 98%~108%, 93%~97% . Hit HUmbk, W Hi e e 7K A Hh [ 23 43 7 89%~106%, 74%~98%
N HROIAE 358 o 7 A U R N 0.003 pgrgh, ZE /KI5 A8 HE PR 0.002 pgemL ™ty 188 e e /e +- 358
BE G e 74 R 9 0.002 pgrg ™, ZEZKVER 5 G HEBR 4 0.001 pgrmL L,

3. &R5i1tie
3.1 WMBERIEPHRERTL

3.11 TEMRFRETL
A JG T BEh R AR BB R AL I ] 1 BT, SEURSE R EOR, AR R o5 H eI X et %
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PRI, Herb (B 57 5 A SEAG XA Pt D o — T TR 7o e 7 2R R A ™
EREAER, S 2 RN TS, W TR 5 Oy A AR R R TR,
Berp e A K EALRRE, AR T HRRTRII NS o MR A5 AN R J2 O A 180 B e A g A iR 7
X5 M AP st AR ST 7 0 B BT T 4 R SR A [12] -
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Figure 1. The change of surface runoff flow with time after the initial flow
1 IAREMRERREMMITENEL

3.1.2. TR ERRIVETK

GRS H R AT YRy D B A 18 AR B 2 B, AR b AR I RS A M T 43 BRE A R Y8 VD 38
Fi, BEE BN ARETHEAT, W E R O, AR B IR Y NER R AR,
B vb & B, MR B T I SEE IR AS E AR R R, — O TR A L A B T K 4
T P BT o, AT R ISR s 5 5T eh AR i S X I R AR I iz /N TR
UG X, AT NS TR A A, ARSI IR E R S ST R E RN, X SR
B B U4 SR —BU[L3]).

3.2. HMBERIEPIMBERRAREZN

AR =7 o5 N HTBRAR 253 B2 % th 28 UG SRR SR PR A SS,  HURAR IR P R AR 2k
FEFESRIAE 0~10 min fie i, [l 4 I AREAT, BB 253 2 52 W R R F a9, AR 46T 30 min /245 3T
A 25U PR BIRGE RS . W 3 o, FEARS w07 5 A i A 28w 25 T AR R SRR FEAE SR B
TR, X PR A A 20 B R AE AR A b BT ) X REE SRR R R b R BE AR AR, HEOK T AR
FROmet SRR FE o T PEABL R i T PO MR R R P /N TR, X o R DR Dy - 30 gt e W By i B LU
EE RN AESR[14], B T 0 TR R, A B B R, S R W U
W AR BT, T2 N AR o P 8 Uk FE ko> o

AL AL T o TS PG R P2 ) e TR TRUIEUR FE I R py T bt Rk SR K R i B B AR S B [15],
Wk 4 PR, R TTZE A SRR I IR R S N R a8 N A LIS R R G (p < 0.05), KisY
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Figure 2. The change of sediment in surface runoff with time after the initial

flow
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Figure 3. The imidacloprid concentration in surface runoff changing with time
after the initial flow
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Figure 4. The concentration of thiamethoxam in surface runoff changing

with time after the initial flow
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3.3. AR FTIER R 55 B I

HrHEBRAR 25 7 LT R R B P T A, — MO TR 24 4 AR R AT IR A R R AR
MAIER, 5 — PR EE I E R FEUKRPER T & Wik 5 BiR, 5 MRABERERIKIK N
0~2 cm. 2~5cm. 5~10 cm. 10~20 cm. 20~30 cm, Hi /&l 5 A ANBE RN AT 250 T B iRmak 25 3= AL Hh T
0~2 cm )2, FARIER 7 22 70 M 4t SRR BH b 2R FE MR BAR 2453k B AR A A SR s o i ke
AN/ F BRI, 1X 2 B R R kSR K 1 5 B AR Rt i2 3 [15], 4nlE] 6 Frm st e i TA AL
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Figure 5. Imidacloprid concentration changes at different depths in bare
land before and after rainfall
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Figure 6. The change of thiamethoxam concentration in bare land at
different depths before and after rainfall

B 6. [ R I BRIA [FIR T M U B2 A2 4k

4, &g

1) MR i PR D R AR 7 A, I B A AN R AR 1 P AT AR 23 P AR
BIAE, HA B AR R .

2) FERmIRLAET, HrmAR 2 KE A2 e EEOBRARTUN A MBI, b B EON R, R
MR o6 T B B S R R AR BRR 25Uk X BB R R S T i S, RN 257
Qe 5 REN YD B 2N IR K (p < 0.05),  PAIILAE XIGHT MRS AR 24575 Yz il o, /b 3R ke
JE T AE — RE AR L Ll DT RS AR L

3) AR i N HARARI A HHBA 2530 5 A HL & B E MR (p < 0.05), HrhmE Ui Nl 2.,
AMURBAEHRAT R T, ERIAE R E A0 TER S, X SHWEIR 2575 3 SR & 2
LRk IEA R A — .

4) W RRBEAR 245 75 AN 7] 3350 = b B ARACRFAEAS [, B B e B s TR P G T T B, WA
HBLAE 0~2 om, Sk 1B HRBBCA 26 ) 3 ELIEAS UL, UEH 1A AL T R 25 s, X5
M AR B MR 24 O IE R A — 2. PRIUE, A A LR SR AT g DX S AR

S 3k
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