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Abstract : Excessive or improper use of pesticides will bring pollutions into the environment. Prediction of pesticides concentration is an im—
portant instrument to manage pesticide use. In this study, based on pesticide parameters and soil parameters, a method was used to estimate
the concentrations of pesticides that persist in soil, leach into groundwater, volatilize into air and enter to plant tissues. After depositing and
being incorporated into the field soil, the pesticide was bound to soil solids following linear absorption kinetics X = K, x C or dissolved in the
soil water, K, being the function of K,, (organic carbon—water partition coefficient ). Degradation by biological activities occurred to absorp—
tive pesticide and followed exponential kinetics C(¢) = Cy X exp(—kt ), in which the degradation rate k& was affected by reciprocal of pesticide
dissipation half-life (DTy,) in the field. However, pesticide potential of leaching into groundwater relied on the soil property and soil water
flux (¢ ), by which the leaching concentration was calculated. The volatilization of pesticide with high vapor pressure from soil into air de—
pended on pesticide Henry’s law constant(HENRY )or air—water partition coefficient( K_,..). We estimated pesticide concentration in plant
tissues uptake from soil through transpiration stream concentration factor( TSCF), the ratio between the concentration in the transpiration
stream and the concentration in soil water. According to the calibration equations developed, the environmental concentrations of 42 spray
and 7 soil —applied fungicides were predicted with their scientific default parameters being used. The results showed that after spraying,
propineb concentration in groundwater was two times higher than 0.1 g+ L. Copper sulfate, carbendazim and metalaxyl had greater residual

concentration in soil than other fungicides. If mixed with soil, hymexazol concentration in groundwater was 1.11 +."" and quintozene in soil
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was 1.78 mg-kg™ after 90 days. The prediction results could serve the management and use of pesticides and be helpful for developing pesti—

cide risk assessment if combined with toxicity studies.

Keywords: pesticide ; parameters ; soil environment; different transformation fate ; concentration prediction
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Table 1 Pesticide emission factors according to different vapor

pressure after spraying

755 JE Vapor Pressure/10? Pa BN ¥ Emission factor
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FRUE™, 15855 it FH R AR5 1013 Tk B fie g, 1A 81 0.32
pge L7 AR AT 22, B TR A7 nels I AW A 1 T 2 T
S H T A A A FE /N T AE T 1.0x107 pg L7590

d J5 MR B R B O 1 N AR (0.039 mg-kg™) (£
B R (0.023 mg-kg™) AT FF R (0.24 mg-keg™), FHIRF
S5 18 Fh 2 FTE - b A TCER B 5 X 250t FH 19 K
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FEARD DU 245 K R BE AR /N, A 7 R i)
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Table 2 Default values of relative parameters

A4k Variable % X Content ¥Lfif Unit BRI Default value

Foc.y +HEAHLER & 1 wight fraction of organic carbon in soil kg kg™ 0.02
Fia A 32+ R AR FR L volume fraction of solid in soil after pesticide application m’em™ 0.6
Foe F R K AR volume fraction of water in soil m’em> 0.2
Fy AP SRR FRE volume fraction of air in soil miem? 02

RHO T+ E B wet bulk density of soil kg m™ 1 700

RHO,; 3 R K25 )2 bulk density of solid in soil kg m™ 2 500

RHO.,,. A+ K AYEEFE bulk density of water in soil kg-m™ 1 000
RHO,, TR A SRR bulk density of air in soil kg m™ 1.3
RHO,,, YL A2 bulk density of plant kg-m™ 700
H,., VEMIH: K = E height of crop m 1.0
0. YRIN LI BT R JE 25 5 reference volume fraction of liquid in soil environment - 50%

Ty ZRINFFBEIRIE reference environmental temerature K 293.16

h Hb T K PR AN - R T (W BE B distance between groundwater and soil surface m
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Table 3 Predicted concentrations of forty two fungicides in soil environment after spraying

H1 3G 44 Chinese general name YL A4 English general name Craind 107 pg-L7" Cs0il /107 mg kg™ C/10” mg-kg™ C,/10° pg 17!

F R Anilazine 0.01 0.00 0.03 0.00
1935 T i Azoxystrobin 0.60 0.11 1.66 0.00
AR Benalaxyl 0.02 0.31 0.02 0.01
LA bas Captan 3.90 0.00 8.70 0.28
LR Carbendazim 1.17 23.27 3.86 0.00
H R Chlorothalonil 0.19 14.66 0.37 0.46
T R Copper sulfate 0.00 39.36 50.27 0.00
SRR M Cyazofamid 0.03 0.00 0.05 0.14
TR Cymoxanil 0.44 0.00 0.90 0.00
Y =97 Diethofencarb 0.13 0.00 0.24 1.26
5 T P Dimethomorph 0.33 5.61 0.85 0.00
1 15 A R Enestroburin 13.60 0.58 12.67 3.50
TSEE A8 e T Famoxadone 0.01 0.07 0.00 0.00
Tl Fenaminosulf 45.56 0.00 42.46 0.00
ETEIEN Flumorph 0.89 0.00 2.83 0.00
S Ak Flusilazole 3.29 0.72 2.29 0.10
=R Fosetyl-aluminium 51.53 0.00 0.14 0.19
) A i Hexaconazole 0.01 0.93 0.00 0.00
I R Hymexazol 2.14 0.00 3.65 0.07
SR Iprodione 0.54 0.05 0.90 0.02
ik T T Kresoxim—-methyl 0.23 0.00 0.27 0.01
ARG R Mancozeb 0.85 0.00 1.12 0.06
w3 Maneb 1.16 5.80 1.08 0.00
xR Metalaxyl 5.01 24.71 17.11 0.01
MR Metalaxyl-M 0.93 0.05 3.18 0.00
5 T 1Ak Myclobutanil 0.05 0.66 0.10 0.00
T 4 R Oxadixyl 15.49 5.74 33.51 0.00
VA W] Oxine—copper 1.52 0.00 4.28 0.04
AR Polyoxin 9.16 0.00 0.80 0.00
IR A Jle s Prochloraz—manganese chloride complex 0.03 7.48 0.01 0.01
JEER Procymidone 0.13 0.04 0.20 288.18
THAEI Propamocarh 0.96 0.00 0.08 0.02
TIAREE Propineb 324.64 0.00 201.36 0.00
T A ik T i Pyraclostrobin 15.46 0.00 7.13 0.01
IR i Pyrimethanil 0.55 8.24 1.54 0.22
FHRER T 2 Thiophanate—methyl 0.14 0.00 0.46 0.01
I Thiram 0.50 0.08 1.70 0.34
=R Triadimefon 0.28 1.67 0.44 0.00
Fo R Triflumizole 0.03 0.01 0.00 0.00
LT Vinclozolin 3.26 0.05 6.04 0.49
AREE Zineb 1.27 6.38 3.95 0.04
(LESEd Ziram 1.17 2.34 3.27 141.69
T Ceaching Bl E R 7K FP A predicted pesticide concentration in groundwater for leaching ; Csoil ., 1 H15% B8 T & predicted pesticide concentra—

tion in soil ; C',Jd,“ AR AR WS T e JE predicted pesticide concentration for plant uptake ; C,;, 45 FP MR predicted pesticide concentration for volatilization.

MR R 50 A8 U R R T B IR S N 4
BB | TR | R K T R 5
TN 75 R T 42 Bl o i FH A AR R R A 7 b 45
TEFIAS B, #3207 eI S 72 BRE o f4 20- A e
JE, itk — P AR 25 BT SR AL SO . AR A
Tk BTN AS SR W R RAE T 7K rh AR AR N Bk
BEB  AFAEEOR 122 XK, 1X 5 Orme (4582
— B, TR R 2 T R AR 2SR S ik B

WAL, nl gl DA A 7 R S 1 2%
— LU S B (KU ) 1 2 1 RO R R A
SRS TR

1T, e Pl 24 XU, TR IEAf AR 88 , 7R3
W R T34 BRI BT, R RIRE 22 30 AR PE AL
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Table 4 Predicted concentrations of seven fungicides in soil environment after being incorporated into soil

FI3GHE 144 Chinese General Name — HE3CH 144 English General Name  Ciin/ 107 pg' L Cs0il,i/10° mgekg™ €, /105 mg ke C,/10° pg- L

Fae Fenaminosulf 154.98 0.00 144.41 0.00

I Hymexazol 1108.37 0.41 1893.09 34.36

BREBRE Kasugamycin 14.54 0.02 38.70 0.00

PRER Metalaxyl 3.20 15.79 10.94 0.01

LS A Quintozene 5.74 1784.64 0.21 0.03

PP LAt 1 2 Thiophanate—methyl 0.11 0.00 0.37 0.01

IR Thiram 2.26 0.36 7.62 1.52

1 2 Crostine B LR K A A I EE predicted pesticide concentration in groundwater for leaching ; Csoil,,,, 1 F%% B Tl #¢ F predicted pesticide concentra—

R

tion in soil ; C,, FELARMU TN B predicted pesticide concentration for plant uptake; C,;, 25 S TINHEE predicted pesticide concentration for volatilization ,

e AR IR L e, TEFR AR 25 ATy 5
WEEAEPNARCR N G R BT = T A2y BE Tt
DI A 250t e B , s 2 e R O BL ko 1
ITERRE, ARZEICAR R — o Btk A A 251+
HE K PP R O T HL Sy S A
IR R SR 2R A B, BAT BRI RTETE, AFA
RN ] M3 A TR BT Hh S B 4 b BRI 25 1A
REVE A TR T B
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