2L,
B35 % B2 Y + #$® ¥ R Vol.35, No.2
19984 5 A ACTA PEDOLOGICA SINICA May, 1998

R RDEIBHE B ERHE"

F & m¥k % F H 4

(FEBERERE LRI, & 210008)

B ' OBUTAMETMRAELRPRXA S RX BRI, FR
RARER 5507 KR - OB R, KUK 5K URIEM R R BAH FE S8,
AT 7RG 3 X S T K ETS WA A 814, LSRRI BSOS 5 et Tk, R ARBK
Z,TMESRRBAS . O KRB FRRRED Z R RGN, EREKRBRED
AR M KI5 B B A U K

XA RA TSR, RN

RAAZEY R GRRF, BRENAEDAERESTAS) SRR ARRFEASIREY
KB T KITY, E BRI ESAEMALBRYEENZ. 1979 £XE EPA ZEMFAIE
FE A FDAL L9 (1 37K w43 BRI ) R &P e A KRB AR 25, 1986 EATIT 24 NN B b
TABPEH 19 FAA, ERERI, LR RAERSHF RS X T ST
KisH., Hi, FRKGE HEPTHERABRE PG T KRGS RAFEEE L.

T ERFREAY, SABEKFHBEREKRT 30% b, A S BAMTK; 4k
HE BT OREFRESHRT 3 AN, REBEPH T KB KT YRG7E LHPH
RE B B KB/, MR 55 Ay SR PR B, B S 8 B FIH R K. MR EEEA
U T H FE i FE Sk e it 72, T B 5 b v B, X K S 4% 1 L K SCRTAEL B R 1IE LA
BARAMBAMREREAGEYIXE. £EH EPA T S0 ERMPIT R T KEBM & SIFM A
HETEPBIHRE T EH T KIS R BEFNEA, 1 PRZM, GREAM, LEACHM,
SESIOL %, X BRI X F e 66, (HEWE &, TFERANSEHEELR S KB KB W HE
B MR BE R BE IS BUARAED, oot b F R LT X BE R BMR B IEM AR B T KIS R H A
BT, B —ANH R AR, B ERE A RMRAE LSS E, AT
ZEM SRR S EER R LR A SRS, AR U KRG8 6
FIBATHERT , B 500 5 T il A 2 30 7K 5 B i b DR B b i T 7K 95 B i R 25

1 BEFEARATT &

AR R A B A PP BT, KBRS FIK SCRFEAR X ) RF #1 AF 847,

* BFE BARB2ESREITE (MKES29377280) 3 N % .
Wi B B 1996-08-10; Y B4 4 # H #1. 1997-11-25
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HENMARETETRLAUN = G SR ERBEAN KA SR, 20 o) M
JKASH (HE®) MR &4 T, B o =fR254& BRI R, T AR L5
BT RBMT KBRS ZRGITYEE, 51 515 R R T K8 R 2 5,
1.1 iR

REGTS B R 7O, 30, 81 AR 5 008 E R BT I X 5, AR IES 5% 1.

fa-7]
F1 ITHORBUFER
Table 1 Chemical and physical properties of the soils

e £iv) 5 H HHCE R A JE] 35K & RRILBRE RERE ke &

Soil ipe Sil bulk density Soil organic Szilﬁzlzwga;‘;'c‘}fy‘“ ng)‘m‘;ii’:yﬁ“ed Soil porosity  Soil specific
(kg/ m') (&/8) %(v/v) %) (%) density

a W 1329 0.00673 0.399 0.101 0.500 2650

g3 ] 1330 0.00887 0.346 0.154 0.500 2650

W t 1470 0.00377 0.353 0.202 0.555 2650

B+ 1080 0.03770 0.432 0.161 0.593 2650

T - 22 7 D b+ S NS B R %2 T P 1 IR C R A £ E P, — M2 5~ 272 A, ERITR S
Heth T 5AE BB, 2650,

1.2 RE

BETERRRBAEH AN/ RS M. X RN (Dimehypo) . % 3 ™ (Paclobutrazol ) 1 # 5
R (Trifuralin). FRANE 0FERBREATFRNREH G BUBERAKY CRAITH. MR,
PR — 5 AR BR AR, A AU KRB SIZ A, ST# SRS EY B R LKL E RS A R
MBI R, — RS A2 S0-75g (RS BHMWR =M 4, £RE 1IC1 2 A 80 FUFRH
—HHEYAEKEZN, ERAAFRYAEK MR AENGRBERENEMN, EREGLIRARA. 50 R
B 150g(BERAN): AR — MWL BREN, EATHE KRS RXSER G —FESH
R, T TP RARBOR R, A0 S HMMEURR NIRRT, Kb b
PO AR A 2 TE I (1), ) AP IR B R B (K, ) 2 R A WU R 26 Y - 4 40 S I8 /K P R E (S mg / k) A K BIME
SRR BRE(V, Pa) F B # 4 (K ) RS0 5| B Bis sl 2 0o R s A1

R2 RENOVWEUFSE
Table 2 Chemical and physical properties of the pesticides

2y ah Fr B TEH (R) US4 7K o P 8 #RE FHEER
Pesticide Half-life of pesticide Adsorption coefficient Solubility in water  Vapor Henry’s
(day) (kg/m’) (mg/ke) _(pa) constant

i FiEH WL BLr g ®iEE Mt Rt
ABER 693 60 41 385 0.072 0.105 0.221 0.028 743000 3.5E4 7.50E-8
M 547 87 106 188 0.042 0078 0.172 0.262 35 1.0E-6 3.44E-6
®IRR 485 745 447 383 62.6 226 138 74.5 0.30 1.4E2 6.70E-3

1) BB, JLRR A ALY AR R L b B TR B O (A ERAR ) 1989,
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1.3 AXE5SERESH

POfh A T KEE (DA —BL A BAJLTHEXZELE XK. i TRAMNAFREFEHREAEERE
EHERE THE LR ERHRERRSE 0—50cm M FiHE, HERNERE 4= 0.5m.

HTK¥E R E g (m / day) B K/NE TEROKS (). K (o) RBER (D FBEREK ) KBA
K RAEHs+p-r- e WHRTIRABKERE A SHATHAKE FER, UKL T KE. 21
MHAXBREEHEREMERHEXRMEE, AT T (EEB M g HRE %), hTKkBH
(FEB) R TH g HRERBEHBREREOR, ARRINBRTRERBEAS F ol 2R3BERN
2¢ % 3q).

]33 FERLTMABX A TARRIRE (g) i KRR E (d)

Table 3 Recharge rates and depths of ground water in four soils.

ok i T K 3 8 (m/day) HoF K38 BB E (m)
Recharge rate (m/day) Ground water depth (m)
Soil type F # Upland JKFBHE Rice field
lg 2q 3q

a 3 4.1E-4 8.2E—4 1.23E-3 0.5

W ] 3.5E4 7.0E-4 1.05E-3 0.5

i + 3.0E-4 6.0E—4 9.00E-3 0.5

s sl 2.4E-4 4 8E-4 7.20E-3 0.5

2 PRIy

TEBFRARAE LD THE TR TIER S A EARK. ORRK, MR A EHEE,
FEESE 20—30cm BE, BREAE 1—2m; QFRIBHE, EREXUTEM T KRR
B, KEEEZREK:; @WTEKE, EFMKAN HEXRZ M T &K TH G,
FERITHERAEMR X A TR AT E LB 18] 0 2T % 2 i F 7k 7 i a4 i (812, Bk
HEFERNT:

BRI RAKI BT S —RTELE %, WAL DERX KGR E (M) R,

M, = Mgexp( — mk,) (1)
Hep MR TRREREGHYIAER, or M1 k53 5178 AR 2510 X0 TE - B (8] 1 — 4R S 52 P A
REP MARGKA L P HBREHFABTEKENREEER.

M, = Mexp( — mk,) (2)
Hh M, o J0 k5757 (1) EE R BTR (DA TR (2)15:
M, = Mexpl — (ir k) — (k)] (3)

MFR (3) TR th, B th 0 A MR 5 7K 2 o 7 26 5 0 4 7 0 A 4 7 AR X o o 0 X
B SR B LR AR A, KR TR AR X o R R R MR B TR I, AT
Bt 6 (or,) R MET . MEUBE. 7 R TR ME AR ROR LB 2 4 R 0, SOTRAE R VDA 3 s B — W
By T 1195 00 X 00 - S0 o R A o R b R 1, BB TS 2K 2R
2 R 2 SRAE T 1y, RIGTEAR K oy e 27T MU 0, TS (1 L J2 o 0 J U7
MM, PRSP T 2 B MR &, = k, = ko SIEBEEY 1 + o, = 1r,
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Hi, HE Q) v FR.
M, = Mexp( — trk) (4)
MTRGMFEMBETNN 1, = 0693/ kM, = Mexp(—0.693rr / 1,,,), WARZETHEH
TAPHERES T RMBEBBO LN AF= M,/ M, = exp( - 0.693tr / 1,,,). AFE X
HAEBE T, B —MRIEKRGKIE HF HBRZIT R T KEHRER, B o<aF<l, 78
(@) P B EBET B ] UL T
tr=d*RF*0,/q (5)
Kb d AT REE, RF=1+p,f_*k /6. +n K, /6. RFEXHEHERY,
ERBRT AT B RZAG R RH R RAE TEAOE . K. S SHPHERE N REE +
BebRrE, HE>1, p AEHMEE, [ OV IWANBRE R, K R AR, 0, 0 HIE K
&, n AEEAIBRE, K IFMER, g FH T KSR, TR,
AF = exp(—0.693 < d* RF* 6./ q*1t,,) (6)
AF F1 RF 8112 B R R K 25 53 b F K EZE TS5 Y 9 B 5 F5 4% PMI (Potential Mobility
Index), i AF IR H AR ARMGITRATTERERBZH T KPHENE, HRERRR B
T [R] A 2 9 Wk 05 0 15 Bt T /K BB D B9 K /DN T R B P A 2 16 2 B T 1 IO 2
AF AR ERERFRRAKRBEBRXAM T BN, x5t 4F M RFARE T IEIRE,
HEARBBL IR K 45 HH Liang M khan (1987) R F 8 5 &1,
£4 RFAAFBDRIF DY

Table 4 Scales of pesticide mobility (Liang and Khan, 1987)

# 5 DRER REHS
Index Classification Symbol
>10.0 N %5 I
>3.0,<10.0 —BARE B I
RF >2.0,<3.0 PERE) |
>1.0,<2.0 53] v
=1.0 R 2] \
>0.0,<1.0E4 AT RR IS B I
>1.0F-4,<[.0E-2 A ATRE TS B I
AF >1.0E-2,<1.0E-1 RETERIS R )]
>1.0E-1,<2.5E-1 555 v
>2.5E-1,<1.0 BHEY \%

3 ZFR5IHE

3.1 RF 1EFRIEH
R ST T MR HAEMNRARE b RFERHEDE,
M SAEH.
O=FARGTEMRMAER 1P RFEHEF N AR, 21358 (2.78) <R + (3.60) < +
(4.47) =~ HERE (4.58); BRME: 138 (1.94) <HHHE (3.67) = M1+ (3.70) < B+ (25.67): &
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RS ZHRBEAMAENTNIORFER RS

Table 5 RF and classification for three pesticides in four soils

ot &3t RF

Soil type A B E 5L BER
Dimehypo Paclobutrazol Trifuralin

EAN: 2.78 (1) 1.94(1V) 140491 (1)

Hizg 4,58 (1) 3.67(11) 7714.56( 1)

WM T 4.47(11) 3.70(11) 2168.75(1)
2 + 3.60(11) 2567(1) 7022.63( 1)

SRR (1404.91) <B4 (2168.75) < B 1 (7022.63) < HH71H (7714.56) .

QFELRELEVH RFEFIIK, KA RMEBHEMEK RFIESA =M EER, £+
W RIAAABHE; AR RFETE 2—5 Z B, 533 B P E B3 RA 5 B3 # K255 F;
ZRMR RFIETE |26 Z 1, EAR HEF 2 BB AGBHRAB N R HF.
VAR R S RER — LB EARRKES, W BF—R2GFHFHAERFLR L5
GRE” SRR P

@MFAE 1 =R 20 RFEHEF N, 4138 M (1.94) <A HW(2.78) <<H#
SRR (1404.91); BARE: M (3.67) < KRR (4.58) <<BER (7714.56); ¥ 1. T
(3.70) < R H I (4.47) <<F SRR (2168.75); Bt RHMI(3.60) <B M (25.67) <<BRR
(7022.63).

DFRREVF PRI A, A RO E R IE LR 5 7 5, 1F kR
A8 LR Z . ML, FFEAE LB R T AR, ML ¥R L0
AR, et (RF = 25.67) HB/MF RAEU(RF = 3.60), W93 R [F 87 + 8 Y BE AL R SR
EZR AR FSHORGH B ETREN, EAXRBORT KA 5 T3 H B4
Z R EER.

BARBMTHAAEE KN K E, FHEELEP RFERK(KS), BTEHEPRAR
S¥h%ET. ARAREN, FAREERBALEERR0—10em 2 WY, BRESRESR
BERPERET, H K MEHERERT 1, 88 AFEST 0, BT KRS HhE g
USRS It R an e, JLF A 20 s T KI5 3 i gy

% HUDUH 25 5 M B R M R + - AL, N R A MU K B, KhBEBRELIRT
30mg / L, B EM F R H B RS, FIX PR R ZG8 RFER LR (R 5), R H
BB PH REEBD, RACMANE LR K5 % 30, T L B 3 £ 8iF
HEAE LR REAARG B, BT RRUMBEMER TR K TREE (RRN
ERTHRAERND K B MERLEABEK K H), SATEER LY~ BRBERSBIHHA
B, MEENABRAB AR,

3.2 AF $BFREH
RPN T =M G FENFEE +EH K 2K BERETH AFARRS R,

1) K3, JURA AR S0P 8RR BRI (R ), 1989,
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e ZHRHAENMAY T WHA RN ARBRERGETHAFERRIB

Table 6 AF and classification for three pesticides in four soils under different cultivations

AF
et | BHi(lg) JKHH (29) JKFBH (39)
L% Dryland Paddy field Paddy field

Sail B Y ZE  HER KA EHW  FER RBEN EHW  WER

type Dimehypo Pacltobutrazol Trifuralin Dimehypo Pacliobutrazol Trifuralin Dimehypo Pacltobutrazol Trifuralir

g #  137E-6(1) 030 (V) 0(I) LI7E-3(II) 055 (V) o(1) LIE-2(I1) 067 (V) o0(I)
HIRM 261E-114(1) 535E-7(1) 0(I) L.62E-57(1) 7.32EA4(II) 0(1) 1.37E-38(I)8.12E-3(I1) 0(1I)
M L 989E-194(1) 6.54E-7(1) 0(I) 3.14E-97(1) B.O9E-4(I) 0(I)4.62E-65(1)8.68E-3(I[) 0(I)
B+ 460E-26 (1) 1.02E-37(1) 0(I) 2.14E-13(1) 3.19E-19(1) 0(1) 3.58E-9(1) 4.67E-13(1) 0(1)

MR 6 Fr/RK) AF{H, AT ARt — B R R 25 3 K S T KI5 B it S E R

OFKRAENF LR b AF HHAF, B g ERERBR N, B DR THERBT
K RZG .

QERHENFT (1), 2 BT H T 7K &9 BB HEFF B 20300 X > B AR X > ¥ + 4
R > 58 X, A% R U R £ X > PR X > AR X > 1 X, A AF I BUE
KANE, ZRMHBEMEE N ERT RAN, RANMEHELLET I AFEREEE=/
RPN REFEL, RUELMRH R T KRR ZAXIWARAR SRR, B
MR Z, 3 FRZ TR TS, BARRAE L XN AL X7, £ 2 BE G T BN
KR KB 5 3 ey 5 3, T A% SUBUR AT R /N

@EAMERMT (¢ ML), BREEARS, HERG SR LW BB T K
YT REVE A b, VAR B . ARG RN 5, BB 5 R T K, R
WKRZ, MBRRUAL; NERBHMWE, LR KH T KEHNAESZRIRAT L, AR
FEREURBOWHEOLT, R T RIS R KRB K.

BT AR BN S B/ T B8tk 5, (8 R B AF (/DT BRMWH AF
18, B A% MO 3T 7K 75 3% R B /I T 26 35 e £ 8 6, 26 38 M A 41388 o x4t R K 5 BB AR
HinHRR, HERMBARBRMAT, BH K38 B i U, A% 1 00U 2 28w 3
3T KI5 B R R K 3%

3 /£

FERGH RBIEA KT, A — R LK RGBT, TFM ARG R T KI5 54T
R HBA R, SCR L PMIFEAR, BRI T R 3t Kt TR B2 T5 g iy — A
ffyF, BREEFLE A WiIAKRK R EKIE, (518 B X R E4R, 4 5 € B WAH T KI5 3
PR T R B M, BITR TR B AR,
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REGIONAL DIFFERENCE OF PESTICIDE TRANSPORT IN SOILS

Li Yong Xu Rui-wei An Qiong Jin Wei

(Institute of Soil Science, Academia Sinica, Nanjing 210008)
Summary

Reports of groundwater contamination by several pesticides have increased in
recent years, In this work, one model in terms of pesticides’ potential to leach
through the crop root zone and to intrude into grounderwater was established to
evaluate the potential of pesticide groundwater contamination with soil characteristics,
regional climate and pesticide properties as its running parameters. The results showed
that paclobutrazol was more likely to contaminate groundwater than dimehypo, but
trifluralin was very unlikely. Groundwater in red soil region was very likely
contaminated by pesticides. In case of rice planting, the potential threat of pesticide
groundwater contamination increased.

Key words Pesticides, Groundwater contamination, Model, Assessment



