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Abstract

FANG, CHIN-HSIANG. 1981. Effects of Leaching and
Nonleaching on the Movement, Residue and Degradation of
Herbicide Alachlor in Soil. Weed Science Bulletin 2:55-68.

In order to study the environmental degradation of Alachlor
or Lasso®, [2-Chloro-2', 6'-diethyl-N-(methoxymethyl) acetan-
ilide), after applied in the field, experiments have done on the
degradation, residues and movement in soils. Some results are
summarizzad as follows:

The degradation and movement of alachlor in different soil
types was tested in the laboratory under leaching and nonleaching
conditions, at different temperatures and various incubation per-
iods. Different apparatus of soil column and circular container
had been especially designed for testing the vertical and horizontal
movement of the herbicide in soil with and without water. The
movement with water through soils was, to a large extent, a
function of the soil types. When no water was percolated the
herbicide also degraded and moved into untreated soil, but te a
lesser degree.

The herbicide alachlor was not degraded in the dark. Ex-
posure of alachor to sunlight for 8 hr resulted in the degradation
of the herbicide. The degradation was more rapid with non-sterile
soils but less with sterile soils. The residues of alachlor after
irradiation under sunlight were 67.5% inthe silty clay loam and
94.1% in the sandy loam, 59.4% in the silty loam scils. Higher
the organic matters content resulted the higher amount of residues.

~ Alachlor decompoed under the sunlight irradiation in soils.
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Degradation products were detected and identified by GC, TLC,
IR, NMR and Mass Spectra after the photodecomposition of
alachlor. Except alachlor (I, 55.1%), the others were identified
with authentic compounds as 2-Chloro-2', 6'-d'iethylacetanilide
(1, 11.0%), 2,6-Diethylaniline (fl, 8.0%), 2',6'-Diethyl acet-
anilide (W, 4.6%), Monochloroacetic acid (V. 14.6%), 2,6 -
Diethyl-N-(methoxymethyl) aniline (Vl, 5.2%) and one minor
component was identified by mass spectra as 1-Chloroacetyl-2,3-
dihydro-7-ethylindole (VII, 1.5%).
Additional index words: Lasso®, degradation and movement.

BHE 12 % (Alachlor & Lasso® [2-chloro-2’, 6 -diethyl-~N-
(methoxymethyl) acetanilide)) % —## ¥R ZARFEHFHZ A E
| o

B LB (Soil column) ZEAPERE (Circular container)
FREMTBEEREATHRAGNERT  RARRBARTENNMAE L
B2 RERRTEYAACHAY » ETRASRREBYEL IR P L4
BEAARAKZ LR RREERARSRRF S o BE@ KRS
EXRFZEGRIAT TN AAERKTFHHAESH AL SR A
HER LT EHAH o

BEARAZIRALD  ACRBRAETASAHAMESN X2 #
REMFLATBRE L EA NGB HLARB LA PZ rARARA
B2 2R o ARGESHEMRBRLAOT.5% REFTRLTH
54.9% » A REEIVTHI.4% c BRXAZH P RAS R 2AALTRY

vEES>BALEREL RoMAEpe GCTLC»MSAIR & NMR %
BRI R TAEA2IEY (Alachlor(1), 55.1%) sk s # &k
K655 MEMA 2-Chloro-2', 6’-diethylacetanilide (1) 11.0%; 2,
6-Diethylaniline () 8.0%; 2’,6’-Diethyl acetanilide (V) 4.6%;
Monochloroacetic acid (V) 14.6%; 2 , 6 -Diethyl- N-(methoxy-
methyl) aniline (V]) 5.2% #= 1-Chloroacetyl-2,3-dihydro-7-ethyl-
indole (VII) 1.5% ¥4 o

ﬁ;g- 2
T

B EAEE (Alachlor & Lasso®) {4 B#a % % (Acylanilide) # E#f» & —
HEARBRRSEFEAF A IRAZ AR  H ¥R 2 MG Har i
BARLEXLE Y REi- HR - AR AEMEFIOTRACRAELE COo iz
kAR EMZ MEMELER S » T 1973 ¥ Kaufman #$ Blake(2) ¥ a4
Fusarium oxysporum (A RAEZEHKAHEA + 223HF Aniline ZXMEH 3 K i
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19755 Tiedje # Hagedorn(® ¥ § 4L 238 38 Chaetomium globosum # B #
%% 2-chloro-2 ,6 -diethylacetanilide; 2 ,6 -diethyl- N-(methoxymethyl)
aniline; 2,6 -diethylaniline & 1-chloroacetyl-2,3-dihydro-7-ethylindole %2 4%
# % 3% o Chen and Chen®) » Chen and Wu® ¥4 M ¥Rt BRamZ TERE
(Butachlor) Z A5 RRAE LR EEHZ 2 AB B o R st s FMBEELZHEHAFH
BAEZME  FERBRR BABAMBEZ ARSI T O HBEARKRTZIHM
D BRXEIRER2ZERC) s LELERBEACKRFLRPZSBRABEETEHA
FeEZLBF2 RO RBAEXERPZHLABLBHBWOIF XENRLERE
IRFZHY S BAREIHRBR AR + FRELELERTZRAL FHAB
ARBRARZEESL » AHMAWRSREMZ RN ABER/REXLABEZHER K ©

H AR T &

gz LR REmR - ME

Rt ARA R ELE L LNAE (Monsanto Company) &2 43%4a
BERAK AT HRRTABYE » XD R s iuiBAaDHM 100m] 2 3% F LA MW
A 150ml ZPat—k (1:1lv]v) 4% % I0ml Zofr SR BEHZHEX R
FHABE  AREPIHERALECE 100m] LRk BRFECHE K
R ERERE » FRBKRARMKRAR » BRAERS ERRE X LKESYH 100ml 2%
s HZAN OC 24K PEBE RTHHNAZZEERN » LARBRAPHECLRARRE
T FRECHALSZ  FHRALARZAERELH » LR 41.5C HHE
HEREAE (EPA) prstx %% (mp. 41.5C) Zx AL prE4RF » e
IR £ #HB 352 -+ 2 IR-MS-NMR ME#E LT :

IR, VEBr  1694cm™! (Z@m) o |
MS, mje (%Base peak)M*,268(28),237(65),224(67),188(100),160(97).
NMR, & (CDCl,), 1.27¢t,6H,J=THz), 2.62(q.4H,}=THz), 3.50(s,1H),

3.58(s,1H), 4.29¢s,3H), 7.27(m,3H).

FdhE N R 288 4 94 0.1,0.2,0.3,0.4 & 0.54g/ml (ppm)
Z Efxid o AREFEHE (Microsyringe) &8 2p 52 A GC $ 4542 s BlE &
4B R A2 ®FM (Retention time) » ##F# AR E&H K (Peak height)D) s 3
RAERRKESREAR TH-EEMABPHERL O » B PR RBEBEERTE
ZEE "

RES{EEYZ SHEtRE : 2-Chloro-2’, 6'-diethylacetanilide ([ ) 2% 4& 7
Bk Gtz 1.0 £+ A 1,000m! 2 dindyd 100m] Z HSEERZ v RiEhen
5N HCl1400ml » #2453 AR A ¥ » A 6C THEDIA » : HEHEAREFEHE
Abrd o MERBELFUAE-AKFLRZAD s BPITARRE » WNARLH 134.5C
v I HOD MELLME #x2 IR MSY NMR iz gt Edakishd 2-
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B 2o (HREXARRESAZNBR)

Fig. 1. Standard curve (The relationship between alachlor
concentration and chromatogram peak heights.)

Chloro-2’,6’-diethylacetanilide () o
IR, Vyoy 3246 cm™!, 168%cm™*, 1639%cm~! (=4 &) 740 cm~* (C-Cl) o

max
MS, m/e (%Base peak) M,*225(17), 210¢6,M-CH,), 196(16,M-C,H,),
176(100,M-CH, C1), 161(9,176-CH,), 148(32,176-CO),
132(30,148-NH,), 117¢42), 103(18), 91¢30) 4= 77(62) o
NMR, & (CDCl,), 1.16(t,6H,}=8H,), 2.50(q,4H,}=8Hz)

4.10(s,2H), 7.10(m,3H) #= 7.80(brs,1H) ¢

2’,6'-Diethylacetanilide (N) 2 #. 4% o # lml Zsist#F (Acetic anhydride)
mAAA 10m mole 2,6-Diethylaniline hydrochloride 2 ##tix:& 20ml 4 » 1z &y
EAEABBMMIERD RAB AL AZBR» HEMTI0> & PHB R4 L » N
EE%# 130-131C #L ROAVA KL L ME » £ IR~ MS+ NMR S 8 F
mAL &% 2’,6'-Diethylacetanilide (W) o

IR, VA2 KBrmax, 3246 cm-t, 1689 cm-!, 1663 cm-!, o
MS, mfe (%Base peak)M*, 191(40), 148(98), 134(100) o
NMR, ¢(CDCl,), 1.14¢t,6H,J=3Hz), 1.92(¢s,3H),

2.46(q,41,}=3.5Hz), 7.08(m,3H), 8.10(brs,1H) -

2,6-Diethylaniline () 4B B Af LA Fh AL » HBH 125-120Co 2
# 2,6-Diethylaniline RAMERARALDBRIFE 2,6-Diethylaniline hydro-
chloride 2 & &. .3 # » T4t 2’,6'-Diethylacetanilide (V) 2 i 4 o

Monochloroacetic acid (V) 4= 2’,6’-diethyl- N-(methoxymethyl) aniline

(V) ¥FM OB RAXLERXLH o
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BRALE: A2 NRAGFRNN S RREA - SHRXARAEH AT » ik
HRTRL  ORERRL DN EALESTRLEFOH LR BRELIRHE » B o
M8 2mm S HBHERAKERRR  ERABALACHR G > AER HorgdH L
M¥ &%#m (Quartz sand) » RELFE BT HHLZERA AL THEREHRT
Ao A PF 7]

A MBRR L2 AT
Table 1. Characteristics of soils used in the experiment.

+ ® Bk B FEARs e B R OB PE
Soil pH value Organic matter (%) 2 R A wr
Sand Silt _ Clay
No. 1
R 6.3 343 14.1 60.0 259
Silty loam
Ne. 2
MRt 5.9 2.60 10.4 5268 37.0
Silty clay loam
No. 3
BHExt 50 1.50 645 295 6.0
Sandy loam
No. 4
574k el 6.4 1.80 19.4 - 566 240
Silty loam
No. 5 )
7.0 — 1000 —_ —_
Quartz sand
2 Soil :H:0=1:10¢ b Chromic method. <. Hydrometric method.

ERABE ERAZIEUENBELMEE : Mel-Temp Laboratory Devices. #
sh ok 2344 ¢+ Shimadzu double beam UV-200. %= b sf =%k %344 : Shimadzu IR-
400. HE R4k Varian Series 2800 Gas Chromatograph. W# 5 #14@ :
Hewlett-Packard Mass Spectrometer HP 5930 Combined with HP 5700 Gas
Chromatograph. 4 £ £ 4 : Hitachi Perkin-Elmer R-203 Instrument &
& & 3 : Corning-EEL Scientific Instruments Model 12 Research PH meter.

ITRREZ R MBI B MRE : 2REUSERNo. 1 #E R L No. 3 HFR
LFMBRERRRZLAAN. S LA RRATHNZAFEE (ARFBES
AR) 204 42109 o Je B SRR HALME2008 0 HRHHIEA S 0 &
AERAMELEILEBHNA  RRAKRASBEIRZSMER  RRREHBEEY
FIREMIPBIRER RATHANH -_RAKAZERAEIMZ LR LRERZATRS
AR BER ARRKETHANRGIFPBRALRT R TRELE S RABBF
RZRRBEELELRTNAKZ R RZ B HHY o
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WATER

FILTER PAPER

SILICA SAND

SOIL LAYER I
(HERBICIDE TREATED)

SOIL LAYER II
(UNTREATED)

SOIL LAYER III
(UNTREATED)

SILICA SAND
PERFORATED ALUMINUM
PLATE

GLASS WOOL

PERCOLATED WATER

= LREEBH
Fig. 2. Diagram depicting apparatus
of soil column.

RAFRSLTHRADURBZ L hn (HRIBE5X2»F9.722) » RAZLE
ZRAR s BYEREXIREA TR BRAZRARZS LA LAMARSARERN
' BRRRAZ  AABREEELRTZAFHH o

INNER SOIL LAYER (UNTREATED)

CENTER SOIL LAYER {ALACHLDR

OUTER SOIL LAYER (UNTREATED)
PERFORATED ALUMINUM PLATE
EvANEBERNPRAZISRAGABATFEHZRYESR

Fig. 3. Circular container used to measure the movement of
alachlor from treated soil within the center into
untreated soil in the surrounding circular soil layers.
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THRAKPHEZERORGHE  AARSEUTHELER R » HREREER
BEETRH&EZ KD RSERKEYN 10ml» ARECHE FER-FL » RBE 10ml
v A # B2 Florisil #$ 4 (Clean-up) » si#4t GC, TLC &drz -+ bhBWFF »
Rk R ERFER GC £ ¥+ Ok $5:1496-100%

iz R X AR RAL >R EH 8 TLC, GC Ao &%+ 845 IR
MS & NMR RER AR LERZAERRRGE » ROMETARLAIRANLAE
eI

EiAeBab (Gas chromatography) : @i AERZRAEMBEL ) FLARR
EHREG NoO-Cl FREFH>RBEENTTRAA R E (ECDYD » L2k
o f o0

WEeaEAF (Thin layer 'chromatography, TLC) : Ak A RHE (2-
Dimension) R 4R > B EH» B> & Silica gel 60F.,, 0.20mm, 20X
20cm (E. Merck) » i 4% # = » —3% Benzene/MeOH (95:5v[v)(18}s % —

| L#50% |
4
K4 50ml

(1}¥ & 250ml = = B

(2 S0ml T & +» £ M305 4

(3V% 2%

| |

& @ — R &

(1) 50m! ¥ NEFH 500ml 4% dd3+
L8304 ¢ (2)74 30m] E T ERA L

(2)i8 &

1_Lw_ | [ l

EX 3 & o [ TmA | | fChA

(+# B (1) do e SRR A

{2} % £ 4 Sml

(3148 Florisil column # 44

VTSN -§ %)

(GIBL A A 9 £ Sml

GC ##

_ B 2REARTBERZFRBHR
Fig. 4. Flow diagram for the extraction of alachlor
from soils or water,
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A=~ ANRER>HLZEH
Table 2. Conditions for gas chromatographic analysis.

o EE Stainless steel 5ft»1/8 in. i.d.
Column

w ov.17

ol Silicone 1.5% OV-17 on 100-120mesh acid.washed Chromesorb W
Hn o oEO
Temperatura

e 200

- 220

oo 220
2 A 30ml/min
Flow rate of carrier gas N:
Chart speed 1.0in/min
o 2% ‘H-ECD

Detector

# n-Hexane[Isopropylether (2:3viv)(D+ &M &ﬂ;s&:m*ﬁ:yrﬁf (254nm) M
' BHEMEHRT TN RAT » REFEEHER » HAHPEER  BRECHEMAR
R RS A8 GCAIR-MS 2 NMR W% »

HEEFRLNPZ 3 RERZEEHBROBEYM ZEE : #52 No. 2, No. 3
£ No. 4 FZHBTAFGHLRECG00% » A 150m] 5K 4R 82—Z B LB K4 4
LR AMLRAEL G AAZBEH (110C-155) 1AK% HEiR
ARAMERER200£ » o 30N 20ml 1,000pg/m! 3% %m8RE (F 100ppm
% 18.53uMole Z L2 ¥4 F)D» HHMBL % » EARBE LMY — 1 » B2 L
s AorRBO0L L REAR AR EADOATEHALIAS ﬁ§.8;1 Kk o KAy
AR B Bt GC 242 o 2#HRA TLC 42 IR-NMR-MS £4
BEIRAXIFREN -

RNEFERRLIRP B - BLABE : bR LA LR AR S Sk
' i~ MAF R No. 1, No.3 R ehe 282w &k 500ppm (100mgf
200g Soil) ik » REAW AL L REE (B 2)» B—A kG L#E T (1drop/5 sec)()
* &5 400ml KA R A it FHc 4y 300m]l Z B g A (Percolated water) » &
BREIRELEIW  MELARE B LR TR EREYASLRARBERTZ A& »
HHE~KBSE 300ml 2ZBBREZ LRLREATERE 30C TE-EMEFTEE
BFvAKARG o 300m] Z BB LR IREETERBLEAR B AT 285
FEAMANZEEAEOEN (FHLE) » BAKRSR ML 300m] @A -
AMNELBRTASRERTHREZLF o

BREEIR PR KRS B2 28 48 (Vertical movement) 1 EBoEA LR
FTAREIVAFRE ) AHLRRAKANBLETHATRERQI4XHE » BRERS L ET
ZHEFE o #0 GC L2 UM BEETHAGEH T2 LESHGER o

EiEAF454 (Horizontal movement) » AME¥ e 3 EALRE 4
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FRE LTE#-BATRRARL IR DR@ARARBRAATEL 30C FI4X &
BELRZBYIERER  RGCREZ y BRTRMEEG L ERARTARLZ L K
TG FRBLEABER  ARRLBEM5 ATBA 30C FTHAEI4L % »
HERERTZBEERER » RGCREX o R THIESE AR RRAIEZ + 2 kP
# $y ik i o :

# X £ W R

NEEARLIRPAAREZUBRRAIREDZABET : X KA LR Y24 B
FEFFIETOBE B 2T RTD - TpDHE - BE - REAKLHE®
ABRARNZAFLBETSEGIREFTLE LR P @ ER 0.26No. 200 &
MioNo. 3 #HE LA No. 4 #FRLFE 22 ¥R®& 100ppm (10mg/100g
Soil) #+ # HIRBARTEL (BE) AHM » IR RAVRARABZIRERES
EXFLRFTZHARBPRAEEE » UM RADEEAROIMOGLEN £ » LT
BERFo o BEARCGBEALRFZrRILABR IR T2 S BAARF r BB EE
ARBRBEEIRITRETRERS » ANA-RBPBEFLI B F—RBH L8 LML
MLZERRGR REZRALITASI R @R BZI9% R Lo ALRFHIRGE
EX¥ No. 32Tt No. 4% RLR No. 2k L ada» % wlcdybl. 1
67.5% » AR T BENZAALRAFZARLERANE  ARELEHZZ LR 4R
Fr @R o -

HIRIRI»BAD » HLRERBRL P Rk s+ (Silica gel plate)
L BAMERARKAARN A S BMELNBEL R il =5 flo g
ERFHEREERA LBESF (Spots) » PAFAHLL DAL HABHT ~ 1 >

100 , v AR LR
90 | ? :,g Non-sterile soil
l g 'é é BB LR
= " é é Lf':Iszerile soil
€ nlly 7
=2 1177 %
5 60 l///’ 2 é
B 7
so LLid A V
¢ 4 8 0O 4 g 0O 4 8

No. 2 E#%Er No.3#®3E: No.dw%ir ()

BE-BELELRALRPHLEZILE
Fig. 5. The disappearance of alachlor in different soils.
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ELEARSREADZ A E-RE M- EFHM ST
Table 3. Properties, recovery, Rf values and retention times of
alachlor and its decomposition products.

N : _ .
&mpémn%] Rf fi t?E?r?::{%) i&“é;%])d! Aﬁ)ear:ﬁ:e %m (C’i‘ti ?I%p -(Cgﬁ
1 058 2.10 55.1 coRpmR pstal 45 -

n 0.38 0.96 11.0 wﬁ%ﬁ%ﬂ al 1345 —

i 03 0.42 B0 EEE — 125129

N 0.04 0.70 48 WE&%r%sltal 130-131 -

v 0.00 310 146 wﬁ%ﬁ%ﬂal §3-64 -

R oz 1.50 5.2 wﬁﬁﬁst al 121 —
- 0.30 280 15 — - =

BRI n-Hexane‘{Isoﬁropylether €21 3viv).
b Retention time of gas _chromatograpl_;y.

M-V V- VIAVIIF 52 GC 2 HLEEEARNLBMRE (Peak) +» BB #W W
(Retention time) SRR YK HMa b 20 T » MARRLLBAE o

T —FoETE AL HZRE » WD TLC RM & S WIS L2 54 A &
NAEAT» ARAMERBER » REFTHEEERN LR Sy #50IR MS
*NMR 2 £#5#R2ZR GC MR EMAI L ETH B> AR B WA ZMaHo

HEERALIKGZRBHRBERIL : ka4 THEYE LR P S03 H > 7538
B No. 1FRE NoO.IBRRLR~MELH  AWEBFE BRI ER 5
AR KRG ATk #0 300ml ¢ # B K (Percorated water) » #4204 GC
FHEFELRARRR T LYZ L) FAERTRBISE R298 5 5 iR dksd 4
# 300ml BRA AAMRLGC RMELBRASRRT2ZRERTF o REBR b0
Flod i  BELIRTRAKLKEAZ BN BELAT AN o £No. 18
FREZAHBBATBEREARIEES & o 15K M 4H B hih LR LA 45 M E250.7
%' AT XHBBELEABLERBLZRERLR  OHRGERTINLE » LEOEWR
AMTUSRRECAES LAY  ARARDPIAR L REEREZ LIRS s 45T &
ARAREZ LR MBY o ARG E527.5% o a2 £ No. 351 Lo » Rt e
¥ (RGE) BISXs&H47.8% » 298 b #36.4% +» 9 No. 1 M L2 R Q F AR
CERFAEAHNO. ST RERE~RZBBERTAAREHNLEYE » 37152205 5
HERRFZLELE TN R RS2 AREZ LR BT RN o

FAAMRN BB EESBETRY » B LS AR TR R R T2 0 @0k E &
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HRAENEZOEI% » RERFLNAARBRARY c QALERB AL EPRLEHE
RERRAF AAEHTEAPT  EXRRAREN R c BRBENLE LR F @B
FiE pned ﬁ?iﬂ##ﬁ**tﬁﬁi(%CT2ﬂmm)ﬁ R L TT SR § )
AM e

THABHTERAI R T2 2 ELHRY » AEBTALREE (B=) 28048
* RAMRRR (HBA00mI ) BLEEABRE > TR RAE > LBIAXE + &
REFLTOTHRNIRAFHIRTY » REGI B AERH > 4 No. 1WA LEF
PRDLTRRBEEABTERERRRG IR O 2.5%AAAAELTALR » R A

AV BYEIRYRELGTRAUERS B2 Y
Table 4. Movement of alachlor with water through two soil
types and quartz sand at room temperature

REERT LRt e Bl s g
Recoveroy of alachlor applied® to upper soil layer (LY#H:

L N 3
Soil layers No.l i@t (SiL) No. 3 ﬁ:ﬁﬂj: (5L) No.5 FHgp (S)
0F 1% 158 20% OSE 1% 158 20% OR 133 15% 2935
B (1) '
Treated T1) 100 652 394 251 100 503 15.3_ 105 100 260 25 1S
FMRE (1) _ _ -
Untreated €1 148 101 63 181 204 106 1.0 08 05
ARE (D - - ' —
{Uatreated (11 60 12 31 B0 108 153 08 04 03
. R
Total soil 100 860 507 345 00 764 478 364 00 278 37 1.8
ﬁﬂ?k‘rh#iiz&ll&%
P ¥ . Recovery of alachlor in percolated water (%)
Day
: - No.l it (SiLl) No.B iRt (SL) No.B FXp (S)
0 0 ' 0 0
1 NDd TR 40.6
18 ' ND 27 13.2
29 ND 38 74
Total {water) ND 6.3 61.2
Total (soil and ' '
water)t 1.3 429 63.0

* HrAEASE 500ppm (100mg/200g LMD :

b #iK GC-ECD Bl —Mm 3R (Average of two replicates) o
© R15 29K B MLUKFSE M 300m] 2&&71(“

4 ND : k¥l (Not detectable)

¢ TR : %1 (Trace)

¢ RROXBREE T KT RN P2 BE K
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A ESTREGEATESA LB PRI ATETZ A4

Table 5. Vertical movement of alachlor through soils in the
absence of percolating water (14 days incubation
at room temperature).

o | g e
+ W B X Recovery of alachlor
Soil layers -
No.l Mgt (SiL) No.3 i+ (SL)

#® 7 (Treated I} 7217 84.5
B (Untreated I0) 25 A
* BB (Unterated 1) 01 02
'I%tal EEI 75.3 693

« RARRER 500ppm » MHELL GC 44 » HERB-BARLPHEWE

HOI%EEAARTALR  AERER T HAHBELERERLRETELR—
—rRMAPRERRE FA-HAORELRTRES R ARBEZ R K EE
No. 1R LY RARERESNT5.3% £ No. 3R RET AT REAEH69.5
%+ ARATTRALIATRAZAREN  REE LRI TR ETAMo

FABLEIRPZATRHY MERZLAPERNESH AR HHEE R
ZIREAAAREERAZ YL RAXEF Ao RAAEZ 2 XRERA LA
s PRSI SILEE AR » @BHARAMARAEEA 30C THREMX » “RAREAX
FTHEBRY o R RAXNHT MriEE s ARRZARZSG LAY » & No.
1% REENe. 3R ALY RO LRLLRZ LENRAGEPMZRAZ L RA T
» B4h 23.5% 8 18.8% 2 ¥tk A A A No. 1 & No. 3 4 mksdk £ i+
(RARRLE) » REAK0.1-0.2% 8 ARAR/NEZERTY » —~ 2L F £ 2R
THE FThAAE LR ——2E &A% (Interphase) FEEH kK » B LK
B RRASRE s KRR R R REAE2B~T5% o B QaARATRALTY
ELAFHY BASTASOLRAR KAV HARRT EREZAGERS o

EABREARVBRBERYZARFEY > 7t No. 1T R 2 A No. 3 HR L de
ANAREZ2ZA® AEBA 0C THEUEA » 2B LREER > Bk GC &
FrrBPr s d AP LALHA e Mk 30C THEZAGXERS » &
GERY > Ry zNo I8FA L2 RAFLTBmg No. 1 4 RS
522 ENo. 3 5mRNo. 1%y oNo. 3 FHRLYATINMASR No. 1 #F R
$RHOTL Rk BATRTAREENO. 3549% » R No. L H46% » 7 &t R M &
ke Mg #8 (Sideward movement) HRAMMALREZ LR+ RABRALH
FARFHHEBEFEN o ABRTPLREZ HEFLNELRERTZAFENAREE
EF + EHANVEBR TP IRMIRTARA MBI RZBA/H L » A HAEELE LRR
TAAXMZEERTR ST o
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A BREAELRECHEANYERY2Z KT 4H
Table 6. Horizontal movement of alachlor in soeil
column and circular container.

_ S AT
B ___Recovery of alachlor (%)
EE: | Temper- + 8 ¥ K B # 7B #®
Soil ature Soil column Circular container
© FAFCA B4 R R OpRE A A RE R
Center Inner Outer Total Center Inner Outer Total

No. 1 25 B1.0 . 238 0.8 750 396 125 20 54.1
R
Silty loam 30 423 242 1.8 833 24.2 54 31 327

No. 3 25 454 188 12 654 ¥5 121 19 508
PEEL
Sandy loam 30 336 131 20 4837 19.3 42 34 269
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ZBE FLBFAEABKRN LB FLIIRLBARFERTRER  REZRA AR L L
BEALADZHBE - R BEAELR P HRTHLARKTEY » AR EL KA
THRERTFERGEN » AARARELSORAM - R EHR IR TR LHENR» Tl
EHRELESFE  RoTRALARTLELEFLA L AL EAAAME NG EEST
BHFEY o RERTZIRLEAL? DH EREBEAZBE

BT DEAEMAREEIFFEANRAZEAE FTEHEHAERNBEE LY
ZHS BREHOHE VS ARK L ARMYHERZEARRA T LR TH » UF
BRELZ " RBEAZEAZE Ak AL FMEE LT ERARGET IS RERTF
Mo

& i
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