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(Bumns$} Audus, 1970). ©}2{3t paraquat®] F3}of] #§
ATE 19609} 1970 )] AX o AFAE
3 A=l Kok (Tucker F, 1967; Mortland, 1968;
Webere} Weed, 1968; Weber 5, 1968; Weed$} Weber,
1969; Weber 5, 1969; Damanakis %, 1970; Bums 5,
1973;  Juo®} Ogimni, 1978). 73 FHXEFL F=
paraquat®} HEFEZ] AHFolFHEd 7A@}
(Haque$} Lilley, 1972; Khan, 1973; Constenla %,
1990). Paraquat= 7 §2%o] W F RE2 prE
o), ¥3} ammonium chlorided] |3} ©&= & loosely
bound paraquat®} ammonium chloridedl] ]3] ©2=|]
Ui S o8& BFol 3 LFHE tightly
bound paraquato]t} (Tucker 5, 1967; @ 5, 1997a). &=
3+ “unbound paraquat”= E3 T EYSLZRE £
2g 4 ArhTucker 5, 1967). 22\ #73F i
9] paraquatt tightly bound FEjE &3} (Tucker
5, 1967, Juo$} Oginni; 1978; ¥ 5, 1997a; A =,
197b). 223y 7189 FFE panquate] HEUA
29 o] (Damanakis 5, 1970), EG O 2R E &1V}
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s/ (Kanazawa, 1990) 2 %22 n|YEd &
paraquat®] E&|(Bums$} Audus, 1970; Smith 5, 1976;
Carr 5, 1985)e] #3 Bl A& v o]AEL 87
% paraquate]] O3 2 Q7FEAT o} paraquat?)
E OE UAEY 9% 23 tsAS A 2.
TEAFAX Y FEF (Slade, 1965)9} 229 I ¥
Hol| A 9] B3 (Slade, 1966)9] SloiA WHEAHY B
A2 1-methyl-4-carboxy-pyridinium®} methylamine
hydrochloride7} ®.315 ¢t}

AEH EGF 549 PHTHE 98l EsslA
A 2% micro-ecosystem (pot)©]  ©]-§-2 lysimeterE o]
£ 499 ey FAY BEe doFu C
FHAE olgFozH T FHEd A7 FF, E
FF B4, “co 29 F7)3 2 EgH AEA A
o dA T& 44 7HE § JA 8. 28y
micro-ecosystemS ©]-&3 AFPA JL& Aie oy
29 HQE lysimeter HEo)AH QL Ang} gg &
ez HdPARE sHAsed ol AFL 718
of gt} (A} o], 1993).

HA7HA) paraquate] FF B AT FHEBo] g
s PaA gk wFe #AF Bz BAY
ATAA FEe) FFE 2 FHd B 4FE 74
Aoz AZtEd. wetd B AFME mico-
ecosystemlol A “C-paraquat AARFET $HVFHE
& ¥k Edd B (SFN)S AN 55
o 3 F5 -0y B “coze Fr8, EF ¢ 4
EA9] WAl BY, EYUAEY 84 Wy 5
“Cparaquate] EF% AWAHQ YA zAYT

A= 2 4y

SAlstgE ¥ Y
2 Ao AFSE paraquat= ¥ X (8] 469.9
Table 1. Physicochemical properties of the soils used

N o e N

Fig. 1. Structural formula and "C-labelled position(*)
of paraquat(l,] * -dimethyl-4,4 " -bipyridinium
dichloride).

Specific activity : 469.9 MBq/mmol

MBg/mmol, Sigma, US.A) 2 B EA (&X: 425%) 3}
FEE AMgdlen, 2 337z FAYXE o
¥ LA B Hieh Z2rh

TNEIFLREE F5 X4 EY AR AF(EY
BA 9o REFE AHstE S F 2 mmAE F
FHAA AR eH, 3 S8y E4L E 19
A BE bk o

Paraquat E2F5MXRE (soil-aged residues)o| &4

2% INEYS VEFT V€22 6 kg 44 &
3 (aging)§& &7]o] G 987.62 kBqe| EX|3}5E]
H EA e AUl EQel i@ dAAw=st
0735 mgkgel HEE M F YA 7+ f714
& ¢A3] HAAAL FIF AU A7) o)
L5729 W% AIEe FHRTE 718t 24+£1C
o] ¢Ao)A soda limeoZ COE AAZ F7E F
dsteA zrIHeR 77 657 A4AMFLH, o
7175 EA4FE FEL dF B3 4712
% 249 “co9t FeEF LS Zzt IN NaOHS} 0.IN
HS000 F5A4A 1Y BFeg 1 s e AF
st

[“ClParaquat EQARFE2| S4500 o
old

[“ClParaquatg A 23t1 657 £ EU3 &
FEAu AAd FANAFEL AP EF 4 15

o
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. Particle size distribution (%)

Soil ® gH 1:5 Orgam; IC::“,C 1 Texture
20, .13) matter(%) (mmol(+)/kg soil) Sand Silt Clay

A 56 12 101.3 679 239 82 s

B 5.1 24 810 60.6 24.8 14.6 sL?

“Sandy loam
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kgol N-PKE Zz} 25-27-19 kg/10a9] v] &2 AH|3}
1 E431A A &3 stainless steel pot WA 17 cm, &
o] 10 cm)ol & ¥ 27|19 44 (Zea mays L)E
pot B 4X|Hel 2zt 134 475 o4 ¥ Hug
T3] 60%°] ¥ FEE 7sta 171870 Al
sk =% Z+ A Feitk S50 {FFo) 9%
FIFES golrr] st SFFE AA @2 dzxTF
g T3tk 53] EY W ¥ EGFTOA dAHE
“cost HEEAL TR Sistd wgezRE
TN e # U= potE AFIHUYL SFF
Q7|17 FARLo e SAFE SR WY 557
F2 BZ3QY. EYozRy wsE “cost 3
waae gz BEsie zZz 1 N NaOHe} 0.1 N
H:S0:01 F4A17 £ 1579 7322 1 HAsS A
zagon, HNYL ¥ 29X HE uis} 2 4
Fo| 54 Auj7|zre] B F EFL A%
A AFRAL, SFFE ALY R £
F85d BAFE Aty Wsdzx F PEF
24590y, yedzsd v AEe £48
Z At

E Y S5 AlR9 WAS AS

EQL A8t YA otd@d F o 03 gs,
HEAE ¥5d2E ¥ % 02 g€ 3o biological
oxidizer (R. J. Harvey InstramentCorporation, U.S.A)Z
AxNA wAF “00:E 15 mle [“Cleocktail (For
Harvey Biological Oxidizer, R. J. Harvey Instrument
Corporation, USA)Y F4AA liquid scintillation
counter (LSC, PW 4700, Philips, - Netherlands) 2 E%3}

AEAFY YAs S ?4]%‘]’5\’1‘:}3 ALA] AHaet A
A9 #4& Zbz} 300 ml/mino] 3L, catalyst zoned}
combustion zone?] =¥ z}Z} 700C < 900TCo|U L

7, &AL 37T

EARS FE ¥ FEEI HYWTFE (non-
extractable bound residues)2] 24

SAEY 50 go] 74 100 mE Wil SAIZ A
@ F 1550 golA 1087 QAR 33AL
Aot Yoz 2599 PAso] Aol 9
W7 2Easn. & FEd ¥e SHsa 2
% 5 ml2 3]3lo] Aquasol cocktail (Du Pont, NEN
Research Products, US.A) & ¥1 Z EE F 4T
otaolA 24212 AAAF|IL LSCE I AFsE A
=5t AZE YA H FEA EG WAMs o2 H
&S AT =3 FEEV SUIFES
TE Felslr] A% WYL Lee 5 (1988)9] ol
Z39 YAt FHRFE FEAY WAso] AA
Wb 0] @ f7A] F5€ EY 2 g 5 mle]
0.1 M sodium pyrophosphate §9& Wi 1At =&
¥ %3 F 15930 golA 1087 dAEREY £
44 hming F23s WYPoz A FE249 A}
So] AAWALs FFo] B W7tA] FEa Y
2 @k FE90 o o4 AME] FHHA
e w7tx] ME HCE 7}st 15930 golA 10E
7+ QAR fulvic acid (373 )¢} humic acid (3]
HAE)E ¥ ¥ JHES 01 N NaOHol| §-3j3to]
O WAs S AZsIgTl. & fulvic acide} humic acid
d £99 “C WAMs2 Aquasol cocktailg A-4-3ted

N AT e

Table 2. Treatment. of ["’Clparaquat (fresh and aged) to soils in the micro-ecosystem for growing maize plants

“C Activity treated

Soil Treatment Residue Maize plant
| i (kBq/kg)
T-1 Fresh No 164.02
A T-2 Fresh Yes 164.02
T3 6-week-aged No 163.72
T4 6-week-aged Yes ; - 16372
T-5 Fresh No f 163.14
B T-6 Fresh Yes 163.14
T-7 6-week-aged No 162.78
T-8 6-week aged Yes 162.78
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A& o0, huminF o] “C& biological cidizer2
AAA 12 S AZsth

E2ko| pH M3}

EFY £47 S5 Avd wE E9 pH ¥
BE gotrr] 3o SHESF L S5 Ay F
EY9 pHE FA&HAUC. WY AZEY 10 g&
100 ml HjojA o] H3tn T/ 50 mE 7}t wn
Z f82g Ao FHA N ¢ BHAE F
pH meter (Expandable Ion Analyzer EA.940, ORION,
USA)E AH83lo] Z+ E%o| pHE Z2A3Qom (=
5, 1996), Z+ A8 3utE o2 9t

273 42| subcellular particleZ}o] WAls 2x

S5 Bed 449 cY REES TR 8
=Y P& o3 subcellular particles Qo z}
g PbeE SASAT. E710 olqE WS L
Fol Hol R dAT AAEH. Heas
Aol #Aflel EY A By TR
89| 2= Lichtenstein®} Corbett(1969)9] 1}
MR} ALgHAT & e 2 50 g(AAF 7]
= THFE 2~33 AL F 50 mlo] buffer [250
mM  dithiothreitol, 05 mM

M 8.

Ay de ol

mM  sucrose, 2

phenylmethylsulfonyl fluoride, 0.1% BSA, 25 mM
Root
Homogenized in the buffer
l and filtered through cheesecioth
!
Filtrate Residue
(incompletely
‘ 1,000 g for 10 min homogenized tissue)
| )
Supernatant Sediment
| 9,940 g for 10 min (meinly nuclei)
! |
Supernatant Sediment
l 80,000 g for 60 min (mainly mitochondria)
Sllxpematant Sedjiment
(cytosoHsome ribosome) (microsomes)

Fig. 2. Schematic illustration of the differential centri-
fugation for the separation of subcellular
particles.

Tris-Mes (pH 7.0)12 713l 19 29} & Wygozm
stk Z+ B EL biological oxidizer2 HAA
7IAY Aquasol cocktailE o] 83t WAMsE AlZs
o I B¥E 3.

E2ko| dehydrogenase 84 =X

E%9] dehydrogenase &4 Casida (1977)2] 4
d F#3oq At &§ EY 5 g(AET 71T
CaCO; 0.06 g2 HH3 screw-capped tubeo] 21 F
IF L F HE5 1 me A8k 28T o)A 364
Zt v % (pre-incubation)3}§1 2.9, A} F 3% TTC
(2,3,5-triphenyltetrazolium chloride) 1 mlE 7}tk
AAFS 71A-H7} EQolE 01 % yeast extract$}
005 M glucose ZtzH 1.5 ml& H718tdn, 71d 73
7t Egel= 15 mle] Hd4E st ESS
AF A3 g T F 37CAA 6A1 T v
Qth. WY F EYWAEo] EH|3 dehydrogenase
o o3 FA F8A4 TIC7t $d=o] A A
o] w84 23 5-triphenyltetrazolium
methanol2  F&3}9] UV/Vis.  spectrophotometer
(U-2000, HITACHI, Japan)2 485 nmo]4] ERJE8 =
Bl HFAQT

formazan&-

da o

$M7(ZF ¥ B (359 Mul7|2S “C-paraquat
9| “co,29 27|35

Paraquat®] E %A ZHFE (soil-aged residues)S &
Ae7) 98 637k £4710%F wad 009 %
& 39 394 RE dieh go] EY A9} BolA #tZ
ZAZWAFs 0133 0.18%°1Qt} o3 A=
ERFIA paraquat’} Ao vQgstEon
o)$ <Hd¥e HAls) Fr}. Constenla 5 (1990)0] )
g pot APAA <F 100 mghkge] FEE ANE EY
1 kg& 2 L §%9 poto] F3 ztdzxAs oA 9714
¢ 2EZANUA dA7IY HHe NEE AF
s I BFFE BAY A, Aol gl wet
ZFR £ B WAs}e) AFL Holx I
i, o] 7|7kF vl AdE = S AERR 49
1d o) Frtx 3¢t} Bumss} Audus(1970): clay
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e (1~18%)7 G712 33 (091~2.88%)0] A=
g 459 EYA EAANES I¢ AT clays}
F1E FFo| 717 & EYAA 7 & Ede
S BQua Rug b oy ¥ AP A dX
39tk & && Zolo|A g EY A (clay: 8.2%, OM:
12%)8.t} E9% B(clay: 14.6%, OM: 24%)|A o ¥
& 28ees Byt 29 39 aging 7|7+ 2571,
ag3n a9 49 T-1(EF A, fresh, FAu)T T5(E
% B, fresh, A9 1574 - ¥ 2 AfFL
AT - “CO0 Mol giadoy 1 oFde
gutslA vehgo. o2 gt @4L olnlT paraquat7}
499 EYd ¥¥HY FEROE {7184 $4HL
2 FZdy, 2ZdEe AA3 f71E2REH g3y
o] HEZ HolsA W} (Bumse} Audus, 1970
Damanakis %, 1970)= A3 @do] qivkxe A€
. olgj@ Hole) ZJ|GAe o= AE| paraquat
= Lipomycesell 93} 348 @A Ho {78 §%
o] & EYAE HEE Ax9 Ed7t dojdr
(Bums$} Audus, 1970)= Aolt}.
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Fig. 3. Amounts of “C0, evolved from soils during
the aging period for-the formation of bound

residues of paraquat. :
252 Au7|tE Ay EgozRy W2y

“C0o,9) Fe 19 494 HE Hlo} o]l I ¥ F
A 5 EY BT ARAFEAME S5 EA)
A &g A 9 5& $EE&ES BIY (20~28
H)). vt SARFE EQgOME a2 ol7t A9
QA wax $5471 e FU49 Yco, HEe

955m0] Male] o}F W (thizosphere effect)o]
gAY, TANAEEY o5t Bl £ HUL
U 4002 2713t H7) Ao FAE FeH ¥
o g3 &5 =& 2% “co2 7713 Yol A
Ag Aoz AZdY. zy HelA AFARAT
2448 ANE EST L4548 AuEA 9L E
o}e] dehydrogenase &4 & A3 £ Fd $548
A EF FAo] s1de §Fd BAflel o
=9t} (2.3~3.84)). U¥rEo e A (thizosphere)ol &=
b3, ofuledl, wig ¥ o0& ¥FFAEF
LEER EA7] W & UAEBYY Fdgo
2 ogAd 9t} (Nicholas, 1965). Lee$} Kyung(1995)&
AzA| propanile] AMIESS] Il dRHAY F
22 3,3 4,4 -tetrachloroazobenzene (TCAB) ZFE9]
Hol| o8 44PN TCAB HA| paraquatel FA}
A 42979 ¥ ) 715 T 0.04~007%9)
“co, WEeg R ¥ 2 A% YL WA
grou, 387, nABH oz AP HPEolgn
39t} o] 5 (1988)9] AFo] 5t [“Cibentazon?)
EYGSUARES F4% B 2H T8 Avs
Ae o LB A% ESSUAFES HIHE F
Agdn FYI, 7 (19949 ATFINE  carbofuran
AFEL 4T EY HE AWse o
catbofuran®} 1 MRS “CO.29) R78E F
AL BAFUT

T T2 4 T3+ T4
016 T oo T62—T7—v-T8

HC0;, evolved(%)

Growing ‘period(week)

Fig. 4. Mineralization of [“Clparaquat and its meta-
bolites in soil to '*CO; during the maize (Zea
mays L.) cultivation for 4 weeks.
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Table 3. *C Activity absorbed and translocated into maize plants from the [“Clparaquat-treated soils during

the cultivation period for 4 weeks

Soil Residue C % Remarks
Roots Shoots Total (MRL, mg/kg)
) P ] o
6-week-aged (gg;g) (2%3) 0.062 Com
A
6-week-aged (gggZ) (8:3(1)2) 0.043

“Parentheses indicate paraquat equivalent(mg/kg) calculated on the basis of the specific *C activity of the paraquat

applied.

S550l o3t “col B4

SFEAu7IE B S50 Q8 {5 - olgd
paraquat®} 1 TIARMES] ¥ E 30X RE ups}
Zo] B9 At BolA 42t 0.062~0.073%3 0.043~
0052%2 vi-$ AFIUN, EFY EAN $47)7
9 Fdo] JFL v Qo 1 F YRE(E
F5F9 86~95%)0] Halo] EX3YTh Weber £
1969yl 23} Ca-montmorillonite?} Ca-vermiculite ]|
F24 paraquat®] 2 E o]4EE Yoluy] 3l o
°JHE 7IX3 Agslyd vl Ca-montmorillonite7}
Ca-vermiculite Rt} G5 AZ paraquate] F 3ol §
X3, uwepx Qojo] 9l paraquate] OJEEE
Ca-vermiculiteo| ] © =tow 71 & F9 A
T (60 mgfpot)= 2.0 AKE A3 FPttn Yt
2 AN E N FEst viE dgtowg ojuix
Ao o] EFo FHHUL ReZ A
th S50 §4 - ol9H [“Clparaquats} 1 AN
29 FEt B|A 0270~0661 ngkgolAL, 7
AME 0.007~0.023 ngkgol Atk £ AFPo|A 52
AE7IZHE 477 AR MR &5FE £
8 & AAAT E7)9 FF - olgE Foz w2
o ¥ uj o] E WA}go] paraquato) B3 7+
gE  S5ge] o AdRF347]F (maximum
residue limits, MRL)°] 0.1 mgkg(EAA371¢4,
1996)0122 I %L MRLY 7~23%°] Eil&s 7}
ARAQ 55 F5 - 0188 § UE L 0L

we AoE Adgr. P2 RE {49 paraquaty)

AGE2 olAHA ge AL oinix Hlo AIXY
& T3 A9 did ddd AN 92
Zolt}h (Ashton?} Monaco, 1991). Paraquat:= Conyza
canadensis®| paraquat WAAIEo] EAsc A¥Y T+
BEZ A3t o|2 Wr|gol paraquate] A EH
e godle Yol FAEFAY FEAY thylakoid
membraned| =93HA] RIEE WA} Devine T,
1993). Lee9} Kyung (1995)2 E 45 TCAB2] o 9
g FFAYAA E7180 Bed o g2 WAbso]
E¥gcin stgx, ¥hHo| Fihrel Mittelstaedt (1980)
I8j2 Khan (1980)2 Z+Zt  methabenzthiazurons}
prometryn ZHF-E9] HAlso] BejEg &9 o g
o] #¥gtia Hudtirt. Mine T (1975)2 &
oA o] A|xA bentazon] v{9} Cyperus serotljnus°]]
g% F4AE A 279 Jez 44 oAU,
Lee T (1988)2 E43 bentazon®] S<rol o &
TAYANN 27129 o]y AFF oAU At
netx EGF FSRAREY AEBARY {5 - oY)
Axo AE Rod YT F9 o35ty YAy
T oopet A2 TR M we g2
Ae Aoz AZdEn

244 Mul7|2t 5 [“Clparaquate] H'
Micro-ecosystem2 ©] &8 4539 S5 Aul7]
A% pamquat EFAFES PHL QA E 49
A B wish 2o $55 A3 ez 77
g e S 002~0.17%2 wf$ I E
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Table 4. Fate of paraquat during the cultivation of the maize plants for 4 weeks

Treatment” “C0; evolved (%) cHn Recovery (%)
Maize plant Soil _
T-1 0.148 98.895 99.043
T-2 0.075 0.073 99.343 99.491
T-3 0.059 99.130 99.189
T-4 0.022 0.062 98.090 98.174
T-5 0.165 99.741 99.906
T-6 0.060 0.052 100.964 101.076
T-7 0.016 - 98.362 98.378
T-8 0.019 0.043 97276 97.338

“Refer to Table 2.

ol 97%0l %ol Fol UNeH, &L 97~101%
Z ¢ FEHAL S50 F5 - o9 ce
EY 254 01% Ftolict wE Edel] A
¥ panaquats CO2 F7]|8 =AY FHusEHE G )
+ AAL AEo FrolPHE Y= EYY EX ¢
A4 #AYe]l g ¥ FFolley, F2 EY
of AFstd ELFTAHY A¥ol ZYPIA FJPen=
EY B giME £371 oe vnd 873
FAA AT FFEYS ¢ F YAG 2BY £
A7 45 A7)t Fete] paraquate] §7)3
AL N AEA 43 23 FsAE A Fo9)
128

Eoko] £& P £58J EASUNEES B
A7 (B 2HRE 54, 4709
9, 254 #5908 praquatd RS 49
£ 2o @ 32 AT ¥ 5S4 BE upg}
2ok B¢ BAolY 47I7te] Aol wAglel
98% o] 3&E7 EFLUAFER Yo} Yo
U 2449 §7d metde RE HTAH 2
2l QA Fzhe] HolE R Bl 254 Ty
Tl ugd AETFN FEHgo] ESTH(15~27
). ol olmtm AEWale] ofs Ewg AL
f7182 paraquatel it FEAFLL 7] wRo
clay particleo] &8 Y49 paraquat ¥ I tAHIE

Eo] BHEF (R7IB)EN FFH gt B 9
¢ EGFEA FEH FE8€0] FoHAY Y
B o A% EFo FxuHste 7918 Ao
Z A4 gy Yhtyez EYF s9RFE
FEA FAES AL EYdA B FES A g
EQAAN FE&o 9 okl (Lee 5, 1989; Lees}
Kyung, 1991, Lee$} Kyung, 1995) 1 o]+ ¥Mg|zx
H BEHE AEESL ESFN FEE7 AFE
HAE A FEAIN7 dieltt (Cul Truelove,
1986). F2E71 EYSUAFEY BIE
humin>fulvic acid>humic acid&o]Qom, 1 % 98%
ol4o] humin fractions] EASAL YRE L4458
AL AT A fulvic acid®} humic acide] ®] E¥ 7}t
o B4 debgth ol o] F(1998)¢) humic acid,
fulvic acid ¥ clay loam E3} light clay E4-& o] &
3 paraquat®] FFAPA tightly bound paraquate)
o] humic acid9} fulvic acid2t} EGA BN o =
A vepd daer FARIY. QA paraquats 718
o g FARTHE clay paticles] o F5HA F3d

< ¢AE o

£43} K44 Aulol o|# =%e| pH 3}
Paraquate] B} &4 AF8¢ W87 A% 47

3 $55 Al B Ege] pHASE Folu]

A3t F EYY pHE Z2A43% ZAFAE X 694 B
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Table 5. Change in the non-extractable °C after applied to soil samples as [“Clparaquat in the absence and

presence of maize plants

Treatment Water- extractable Non-exu'r:csszlee bound Fil?:c I-Zu:;:c Humin
%
T-1 0.58 99.42 1.29 0.06 98.07
T2 1.19 98.81 1.54 0.24 97.03
T3 0.37 99.63 0.37 0.02 99.24
T-4 1.01 98.99 1.76 0.13 97.10
T-5 051 99.49 - 071 0.05 98.73
T-6 0.79 99.21 1.17 0.15 97.89
T-7 0.40 99.60 047 0.03 99.10
T-8 0.75 99.25 0.36. 0.02 98.87

= e 2k & EF AL 6729 §4 F pHut
56004 5302 2ol i EYF BolAE 51004 742
FoHalth. Paraquatel] )% pHY| W3te Qs Ao
AZEY EY 77189 AR % 9%z @
gt

& EY A9 {7]EL F= carboxyl7|Y} hydroxyl7]
7 B2 FAA olojX £47ItF olE2RH A3
g Fhol M) 3te pHE Yold Aoz 47
v EY BY £7122 amine’| & o 7hd 344
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R—C — NH2
(Amide)
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I

R— NHs3 + OH~

Fig. 5. Possible pathway for the formation of hydroxide
ion from the amide of organic matter in soil.
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23l 8r3 A o) (Lichtenstein®} Corbett, 1969).
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Table 6. Changes in soil pH as affected by the aging with paraquat and the vegetation of maize plants

No No No 56 5.1
Yes Yes No 53 | 74
No Fresh No 5.3. 7.3
No Fresh Yes 5.8 1.7
Yes Aged No 5.1 70
Yes Aged Yes 57 7.7

Table 7. Distribution(%) of the radioactivities in subcellular fractions of the ‘maize plant roots

. Root sample: from
Subcellular fraction -

_ Soil A Soil B
Residues 85.82 82.25
Nuclei 1.41 ' 2.16
Mitochondria 5.88 ' 11,98
Microsomes : 1.53 0.78
Cytosol+some ribosomes (Solubles) 5.66 2.83
Total 100.00 100.00

residue 3% (incompletely homogenized tissue)ol| A} 713
=% B2~86%), F HAZE 9X EY A%t B B
Foll Al mitochondria ¥ (6~12%)°]UT}. Residue &
3] (incompletly homogenized tissue)ol] 713 =& WA}
Fol EXIE AL EYET ohja 454 F
- o] 3¢ paraquat ZHFEE FZo] BaA Hol F
Zo] Bol3A &S 4S5 &9

Mehendale 5 (1972)& 24 E%g 284 alding
dieldin© 2 AFAFE &9 GAo] 105000 gol A}
A& solublesHt} 105000 go A A& pellet’} o =

Th 31911, Lichtenstein®} Corbett (1969)= A4 £
(nuclei +mitochondria + microsomes +solubles)o| A 34
g dieldrin 3 54%7} 105000 g2 solubles %o
A AT it

£2k9| dehydrogenase &4 H|i

Paraquate] AARFER £HVFEL FHoE E
% Aol S48 AW F dehydrogenase EA9) W
88 24% dde ¥ 8 YUk o oA
RY panquatd]” PN 7o) BAY) $55E A

Table 8. Comparison of the dehydrogenase activities of the pot soils

Formazan formed (mg/g soil”)

Substrate
T-1 T2 .. T3 T4
None 0.003 0.008 *0.003 0.012
Glucose 0.012 0.027 0.008 0.025
Yeast extract 0.008 0.023 0.006 0.023

“Dry weight basis
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Behaviour of the soil residues of the bipyridylium herbicide, [*C]paraquat in the micro-ecosystem -

Jeong-Wook Kwon and Jae-Koo Lee (Department of Agricultural Chemistry, Chungbuk National University, 361-763
Cheongju, Korea)

Abstract : In order to elucidate the fate of the residues of the bipyridylium herbicide paraquat in soil, maize plants
were grown for 4 weeks on the specially-made pots filled with two different types of soils containing fresh and
6-week-aged residues of ['‘CJparaquat, respectively. The mineralization of [“‘Clparaquat to "“CO, during the aging
period and the cultivation period of maize plants amounted to 0.13~0.18% and 0.02~0.17%, respectively, of the
original '“C activities. At harvest, the toots and shoots contained less than 0.1% and 0.01% of the originally applied
“C activities, respectively, whereas the “C activities remaining in soil were more than 97% in both soils. The
water extractability of the soil where maize plants were grown for 4 weeks was less than 1.2% of the original “c
activities. Most of the non-extractable soil-bound residues of ['Clparaquat were incorporated into the humin fraction.
Soil pHs during the aging of soil B and after cultivation in all treatments increased. The distribution of the “C
activities in subcellular particles of the maize plant roots was the highest in the residue fraction(incompletely
homogenized tissue). Dehydrogenase activities increased after vegetation, regardless of soil aging.
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