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Dissipation and Residue of Thiophanate—Methyl and Its Metabolite in Cucumber and Soil Under Open Land

and Greenhouse Conditions
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Abstract: Residues dynamics and final residual levels of thiophanate —methyl and carbendazim in cucumber and soil were investigated in
three different regions of China(Nanjing, Jiangsu; Nanning, Guangxi; Changsha, Hunan) by using LC-MS. Thiophanate—methyl was found to
be completely declined to carbendazim within one day after treated in cucumbers or soils. The initial residue concentration of carbendazim in
cucumber or soil treatment for the open fields was found to be lower than that for the greenhouse. The degradation behavior of carbedazim in
cucumber of open fields and greenhouse was different, but not significantly, the half-lives of carbedazim in cucumber in three experiment
sites were 2.3 d, 1.4 d and 1.4 d for open field treatments, and 2.6 d, 1.7 d and 2.0 d for greenhouse treatment, respectively. Half-lives of
carbedazim in soils in different sites were 1.6 d, 1.7 d and 2.3 d, and 2.3 d, 2.0 d and 2.3 d in greenhouse. 24 hours later of the treatment,
none of thiophanate—methyl was detected (LOD<0.01 mg-kg™) in cucumber, neither for open field nor for greenhouse. For open field, the
harvest residue of carbendazim in cucumber in three of experiment sites were ranged from 0.014 to 0.162 mg-kg™,but ranged from 0.121 to
0.561 mg- kg™ for greenhouse. According to the MRL of carbendazim in cucumber(0.5 mg-kg™), for the open field case, thiophanate—methyl
can be employed suitably and properly, and the residues of carbendazim in post—harvest cucumber will be under the MRL, but for the green—
house case, the risk of exceeding the MRL value of carbendazim residue in post—harvest cucumber will be much raised.
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PR RARE S (3 & 98%, T2 Dr A H]).70% H E 5 i
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1.1.3 i&H
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% ,f81E MERCK 2] ) Z&18/K (DL R IE KA B
i) ToKBRER N (43 el ) AL B (sl L ToK B
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HAZE 10 A5 simet.) e T ek 34
BRI R TR, AR A SR AR
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HD400 F-Zh 5 55 a5 Wit o

1.2.1 JHAshA RS

BHRE: ®EINPEEPX, PREHRK 15
m’, TEENAK BB/ N—F0], 4357 88 AR
W BN _EHRMEZS & 945 g ad.-hm™ ji2h 1 K. Thtizh
J& 2h #11.2.3.5.7.10 d R A FEHLE) 5 B 7E 15 /)
X WARFE DT a1 K B ARFFRAREE 6 5L B (AT
2kg) A KIEHR oW E AR R8P B 8K,
FAMG S PR IR i, YTRRIR &) JE B 250 g, 4351 F
SRR S, FUKAE N -20 CAGIRARAE , FRill

A P b i T e — AR A A B NS
¥ 945 gai.-hm? §iZh 1 K, Fhizh)/s 2 h #11.2.3,
5.7.10 d B A 3AE 4 (0~10 em) . BRHKBEVLRAE,
BRASEL A HEE4E 53 J5 B AE 200 g, 430 S RHAS 3t
3 S, TUKIEN 20 CHRRIRAE, 77l
1.2.2 HmAFRE AR

WHE 47408, & 3ANEEPK, PR IER
H15m?, FEERKE 5 cm £, 630 g a.i.+hm™
(R &) 945 g a.i.-hm™ PIANIEZH) & , 43517
25 3 M 4 K IEIRG 7 d 2 1 IR, TERSE 1 K2y
J5 1.3.5.7d, FEYZEIRTR/NX AR5 18 & ETA
FFBALRE 6 £ E(CRDF 2 kg) EKIEH T
BRI Y A BB TR O, DIRRIR ST S
B 250 g, 73 B B RHAS B 42 w5, T vKAE N -20 °C
TR, R

R A ZEBE B IR X 5 m DA B — AN it 25 A b
BAE s BUSH /N X (3 ANEE) , [FTH A sh 23 A
AR BRI IR BN IEVE XN B A
an PAL B SR 7 R 1.2.1,

1.2.3 FREESTE

B TR - 34 it v PR B 8 R AR 2 R
BB BT S ROCER T 50, HEmA& CRERE,
LC-MS A&,

FJI % 20.0 gOREHE 2 0.01 g)REM T 125 mL 4
BN, B 40 mL ZfiE , 5J3K 2 min, ZEZ IR T LA 160
remin” 835 1 h, 08, F BRI A AL IER 210
M, A=, B EHR 10.0 mL, RKET,1.0mL Z
JEER , ERBIERZEOE T, A 200 mg oK
BRBREEFN 50 mg PSA, L 2 500 r+min™ B.0» 5 min, I
B HEW , 1 DR AR
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Figure 1 Degradation dynamics of residues of carbendazim in

cucumber in different site
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Figure 2 Degradation dynamics of residues of carbendazim in soil

in different site
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RGNy 0.01~0.162 mg-kg™, TFE 3 A% KM
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H A Bl AR ELE = Rh 2 R
MRL > 0.5 mg-kg™'(GB 2763—2005)"™, [& Fr & i 12
#1751 2x(CAC) € B9 MRL 2 0.05 mg-kg™' , {HF [F]
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Table 1 Degradation equations of carbendazim residues in cucumber and soil

Xt % BRI R # = x -
Wefp e A5 H/d Vefg e A

# K THEER €=0.180e*( R*=0.936 3) 23 €=0.199¢*?™( R*=0.903 3) 2.6

INilhe C=0.676e°%(R?=0.941 8) 14 €=0.373¢**(R*=0.916 8) 1.7

WK €=0.251"**(R*=0.971 2) 14 C=0.659¢*(R?=0.942 5) 2.0

+ THEER C=0.511"**(R*=0.919 9) 16 C=1.368¢( R%=0.963 6) 23

SRR T C=0.411*%(R*=0.911 3) 1.7 C=1.752¢*(R*=0.973 9) 2.0

WK €=0.292¢*“( R>=0.888 1) 2.3 C=1.173¢*(R*=0.969 7) 2.3

F2 sEREHENTHELARBE(THEAREE , mg-kg)
Table 2 Final residue levels of carbendazim in cucumber(mean+SD,mg-kg™)
WERR empmrs mma HARR LN LS
g a.-hm™ it N 50 KA 50 K

630 3 1 0.112£0.083  0.12120.062  0.054£0.003  0.257+0.042  0.014x0.001  0.197+0.099
3 0.084:0.021  0.064:0.012  0.021:0.011  0.129:0.085  0.01£0.001  0.076:0.003
5 0.011£0.033  0.03120.021  0.010£0.001  0.076+0.012 <0.010 0.030+0.003
4 1 0.153£0.034  0.28620.039  0.072+0.003  0.321:0.143  0.043:0.013  0.264:0.092
3 0.064:0.025  0.132:0.028  0.033:0.021  0.215:0.092  0.021x0.011  0.14320.041
5 0.032:0.011  0.0430.011 <0.010 0.084:0.012  0.010:0.001  0.087+0.011
945 3 1 0.143:0.061  0.332£0.093  0.084:0.013  0.332:0.095  0.062:0.003  0.286+0.098
3 0.064:0.021  0.19820.075  0.063x0.018  0.176:0.054  0.043:0.001  0.154+0.096
5 0.023£0.012  0.04320.012 <0.010 0.078£0.023  0.020£0.003  0.094:0.003
4 1 0.162£0.052  0.53120.134  0.113:0.082  0.561:0.013  0.089+0.001  0.305:0.080
3 0.082:0.011  0.214£0.094  0.086:0.031  0.187:0.021  0.043:0.004  0.124:0.001
5 0.023:0.021  0.049:0.021  0.031x0.017  0.098:0.022  0.021x0.013  0.043x0.003
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