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g, 2 Udde 197089 AR @y, wye, o4 74 A A F4¥E + 3o Panquatr}
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2 WAE A3t PEARA A8H g (5 F T UT Best 5, 1972 Bums 5, 1973, 19730).
FUW3), 1997a). $2 Utebol A paraquats 1992d%  Peatol A o] paraquat 22 L-¥ F2HoE Yy
1995972 = Wzk oF 300~3508 (& Axsp B B A TR sEdME 44T FHo| o)F
sulEglon, 199%6ddE ok 42880 Algrggn  AATBIL 3HT (Kahn, 1980). Muck EFAA 9
BaE u Atk (5hFYYS), 1997b). Paraquari= of  Paraquat FF Tucker S(1967)2 A 2RY 4
A 54 W AgA AR Aol Ay Agy W (oosely bound)$} TRASA AFA Y (tightly
o] AEHojo} W FEE Ygd 4 ¢y, v 4  bomdE UFSled, AR Fve 23 43YEY
EAE yaoz A NIgd s A4z O BAAL £ UL E oJEL2 4F9 F4E &
Aele WREY oAy} Edoz vsla Bg. & 0 = ATh wEd ¥R Bede sFgez ZAL
¥ paraquat 2 1AY AEAYAZE AZoe  FRAAK GH] sbEEy] Wi oJEL AEA
Egd 27 o A4 Aen zes A F5HA X8 9 paraquats Fold g
paraquat= HZ3Z 02 Egd rtadHtiy g8 4 9} kaolinaiteL} montmorillonite 2 EZFEEo]| < 44~73%
Bipyridilium quternary$} 2+& o] 24 AL wm A EFHH F, 1998). X-4 3d 24 A
paraquat’l montmorillonite FEFE S 2:1%4 F 7t

Atz F4Ho Ae€ B FUL (Weber T, 1965
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Knight9} Tomlinson, 1967).

EF #YU2 paaquates EF Fo| @FHo 9
A Hap AAEo it Panquats {718
o] 70%% Tk Az ¥ paraquat7} 470Y ZFo| Hz
A e 83~86%7F Hol low, A 1549 %o
E o 50%7} 2o} ¢tk (Kahn, 1980). Funderburk}
Bozarth (1967)0] ]38} paraquaty= EF bacteriao] <]
o] wA dAdsd F A&HN & AY Ho
N-methylpyridinium iono] Htlm 3ot ojAe
% Achromobacter 59| 2]8]A methylamineg A4 3}
1 2718438 AX CoE Hu, UnA Gt 2
Z 0 2 succinates} formateZ BTk SFH T} (Wrighto}
Cain, 1972). ParaquatE #3jsl= EY vAEZ:S
Corynebacterium fascians, Clostridium pasteurianum 5-&
28 5A3}AL, £33 &R Lipomyces starkeyi
paraquats FARYCE o] fFTE AT WA bt
th (Kahn, 1980). o]} zFo] Eoko] Xeld paraquat
T EY 7L 44 F4H1, 1 § EY nAE
of JajA B £4H A, O 2 W$ ¢
g Ao2 vepta Yok

AS7A 2 vetelX paaquate F5Y FoA
AN AH Be ol AMEH St oy A
g B4 Fo EFol A I3g paraquat F= A8
Ao HeHo] FolA paraquat 50] EUCE F
FHY EG 7AR FFE HHE ol iAY
T HAEA YA £ k4o wiEso &8 A

59 B paraquat HEFE ZAET, )T B
paraquat 25 ¢ AESA, 1 AHE oz WA
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A4 AR AR EFS ALY, 0, 2501 2
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AL WAz Z FA5LEE 157148 T3 AR
o ZAZel FH47t AGgPRE L) HEE Fd
F 604z sgd AYEEE ANNGAN 4%
A 20704, FAANGL ASY, Wiy ¥x

9 54, 9EAYL AHY, Egoldst X249
15704 28ln 3EAYAe Wi B5otddA
1074 & AR

4 EQY AR AFL g 49 AA 93y
o2 45EL, 4 EUFERH & F9 F
Age o 1 #4E FALE AH e
Atolof X 4 A3 g AN 1) AL AAE
o Ul #4449 7 F 200 AHAAM EGES AH3N
o B9 AFHE FA7F 25 cm, Zo] 15 cme 4%
AYo] 2 EY AAVIE EY RUSEZRE 4
S AYd F AH7E A AR 10 em FY
A EFE FAFAT o)F 207 A EFS
AH AF & Ro| Rof AFAE et 193 &
2% F Z {3 40 mesh EFA ] FIHAAA
paraquat ZfF F4, FiF L EG A £49 o] &
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Paraquat %7 24

Paraquat®] E% &4 ZAF % (bound residue) ¥
Ao Alg 25 g€ 500 mlg $AZGAI F3 60
ml 2§59 34 30 mE I7sgd 2 F Fg
239 1 ml octan-2-0l 1} glass beadS ¥l FFYL
A& dA%T SATL T 7HEEATh ol§ 1243
< HAG FH Feg2as 8/ YAUE FHRSE
q33ta, 4§ 500 mE FFYch A ol
W42 (Dowex 50W X8, 400mesh) 6 g2 BH o)
AL F ZESF 80 mlE A3 o]ojA E3} NaCl 80
mis} AE3AHA 100 mlé] FFHFFE 5 mljmin $E2
L£ENAY. o] EP 49E 5~10 mmin £= &
23 RY oo 30 mo FHRFE THEYG
o] & 2M HCl 100 ml, $%F% 35 ml, 2.5% NH.Cl
100 ml, %4 30 mE £X&H o8 3~5 mjming &
T2 f2ANAY vpxge g ¥3 NHC 50 miE 1
mijmin £E2 &FA7 AL wo} A4 o] &R
=9

Paraquat %S HF £3A 10 mlo} FE A
(0.3M sodium hydroxide £%o] =9 02% sodium
dithionite) 2 mlE 743t ZAAHA TFANY T B
B33 5A (Unicam UVHE FZEE SHIFPY. o4
o A W wg AAAES AANYE
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paraquat 5 ppm 2 10 ppmE H7}3le J& 34L&
933+1.8%, AE¥A 05 ppmo|Q1, H2ZHE Fx

= 025 mgLo|Qth.

AdA AFFE EY ANE 25 go 001 M
ammonium chloride 50 mlE 7}3x 9087} wur et
& F 3000 pmol A 1587 AR QT o]
ammonium chlorideE 3 $38l1 YA 9 F&AL wrE 3
2 EF EQF Fo Fol & ammonium chloride®
A diste olg 2% T o)F A 2 A
Fe ¢A 9 Wy wa PR

Paraquate] £ &5

Paraquate] EY FFFE Yehhe
Adsorption Capacity (SAC)E I (FF:Mercia)9] ¥
o B3 A8 P=2 UehlEe SACWBE ZASA

F2 EY 10 g& 250 ml 9ARIEL Poly
Propylene Ho| Wi 65F ] paraquat 3= ¢
E2F 4L W Uf FHSE 200 m7h HEE
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g % 4000 gol A 1287 AAEE P 2 F A
T 150 mlE XEO Y 99 FRo| 1}o]E vlo]
FEES HA3L SE F% 280 AFoE EFANA
. 38 AEAR & I FAE A B¢ 28T
A AF3I, oA o 30ATE T FEA oA B
27} 5 mm7t HEE HolAFt. Hold £ 6714
E XEY Yol ¥ 9o 29 ¥ 4AY dF
AeA 1247 & FE7t §4g &3 AP s
39t °o]5¢ BT 30E-m2-sl, Fo} 16847,
28~32T/18~22T Z=ZM EEY FES FHFE
BEEA 4Y 5% A4S 1 ¥ Fe AF
st 24 Z33a oJZRH JARAE o4ty
7+ EGAE "2 9 By A8L 50% dANTE
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Table 1. Bound residue level of paraquat in orchard soils collected throughout the country

Detection frequency Residue level (ppm)
Orchard Number of samples (%) Minimum Maximum Average
Apple 15 100 3.6 202 10.74.6
Pear 15 933 <05 112 5635
Grape 15 100 2.6 104 5423
Peach 15 100 2.9 9.7 6324
Total 60 98.3 <05 202 6.93.9
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U0 39 B 8 B 9 ojl} AFF 5L A
g} 54 (8] 202~109 ppm) = A9 4SIAA 7}
25 AHD EF @EAA AHAA deg

A AF paraquate EY 743 ¥ 53] |7
Eoly HEZEY FFE JHE AR GE
A FAde) 93 AAZHY BF Ao gio) 7}
TEAT, Ad AN e GEHHT) 4Ys] BE
AEA S JHM FFEHAY e EYLEREHE
£9594 et 28 paraquatyt A FElE 2
&g Afde f4A dolkez AFo] stsdh
Paraquat A§4 AFFol B4 JeEd 39 54
Eokol x84 paraquatE ammonium chloride2 333}
o ZAG 23, panaquat FFE S7HL A EFA
AE&84 05 ppm v/9S JeERANY (AsAAN A
g). oje A#E Yl HE A AFFol ¢ 20
g Yelle EFolet #AgE SR 5E paraquat
€ A9 gt AE Jehdd

2

5 99| Paraquat EEs

354 EYY panquat FF5E 2 Y A4S
50% A3 s=2A Jehdle AEHAY (SAC-WB)
o2 FUstgh. $8 v} A5 60/noM A
3 Ee] SAC-WB & 5 HA #FL 379 ppm, F
IE 699.2 ppmol o, HF 276111547 ppmo 2
et #d A 6lc: EY F O N2%7t
SAC-WB 7to] 101~400 ppm H9jd] ¥ &5E Eoko]
Ak (& 2).

Table 2. Level of SAC-WB values measured on the
orchard soils employed

SAC-WB” Range (ppm) Number of samples

35~100 7
101~200 13
201~300 16
301 ~400 14
401 ~500 6
501~600

601 ~700 3

“Strong adsorption capacity determined using wheat
bicassay

BEgee B HE SAC-WB e Alg g Edkd
A 2627 ppmo 2 HAE UEhy, T2 EY
Me 2983 ppmo 2 HIE YEUAT, 2 Zole
A gsted, o|RL 8 dedA FFdoE =
e EYY EAo] SACWB o 9%F& 714 w3
o)z ¥R S UEd Reg A" @
AQEge F71A9 EGA 223.1 ppm, FHA
EckoA 2624 ppm, ZTEAYG EFAM 3317
ppm, 283 YEFAY EFAA 3235 ppmogE FH
gt FRo A 2o)7} A SAC-WB & FHtdte E
¥ EAol E& YehAh ol A 0L E
ko] SAC-WB g EANE RY gAFoz 44
AZe E%o] FFAEY ALAATY EF HEA
SAC-WB 3to] & Aoz vehgd (X 3).
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Table 3. Average SAC-WB values as affected by the
orchard soil types employed

Soil types Number of Average SAC-WB
samples (ppm)
Sandy clay loam 25 299.8132.0
Sandy loam 14 169.8£115.3
Clay loam 11 295.0+1243
Clay 4 466.1+155.6
Silty clay loam 3 446.41+177.6
Loam sandy 2 404%3.6
Loam 1 165.5

EY EX B3 FERE e /471E $FH A
A F¥7H9 Aloldle gutdoz Hof FHAAT
go] & 234 A Paraquatd] EY FAE o8
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AE 8% #7185 FF 2 Jole X@ &% TR
Aol £ 4BAE S F AUNY (F 4
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Table 4. Correlation coefficients between SAC-WB
values of the orchard soils and the soil

properties.
Clay mineral Organic matter Cation exchange
content content capacity
SACWB 068 ~0,054 ~0012
value
22 dz #4549 E% SACWB 7 du)
paraquat 25 FE L& B 243%2, AN F

ES 376%7F 181 XYM A e 1L77%E
JET & 5. #8 6k B EY F
paraquat A4F F£Fo] 1% EUD ESL 138%F
glidled, o Eeordd EY F54e =2t
799%7t &8 FHAEIAG.

o4 Ase @A $7 U Frd £
paraquat AF 0] £ SAC-WB g 7jFoz ¥
g 2 FEd HEY ve AME U
Z Aotk T3 AR FA A 04 E% =
M 5 FF FEY HF9E 1yd Holx A
£e $20) ol RS2 AU Hgo) 24
o FEol 3 AL 24 AN A
A FdolAx, =7 A4 A EE¥: HAxE
Foie 2998 B & A7R 2ol
A8t #8 Uet #99 paraquat FF HEH S iR
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Residue and adsorptive capacity of paraquat in orchard soils

Jae Chul Chun*, Sung Eun Kim, Nam Il Park and Sung Jin Lim(Division of Applied Biotechnology, Chonbuk National
University, Chonju 561-756, Korea)

Abstract : Soil residues of paraquat (1,1-dimethyl-4,4-dipyridinium dichloride) were determined in apple, pear, grape, and
peach orchards for which 15 sites each were selected randomly from the corresponding large-scale production area throughout
the country. Strong adsorption capacity measured using wheat bioassay (paraquat concentration required to reduce 50% root
growth of wheat, SAC-WB) was also investigated on the orchard soils and the paraquat residue level was calculated against
total SAC-WB values (SAC-WB value + paraquat residue). Average bound residue of paraquat on the 60 sites was 6.9 ppm,
while paraquat residue in apple orchard reached 20.2 ppm which was the highest among the orchards and was almost double
as compared with those in the other three orchards. Loosely bound residue of paraquat determined on the bound residue high
top five soils octurred less than 0.5 ppm detection limit. Average SAC-WB value was 276.1 ppm and there were no any
correlations between the SAC-WB value and clay content, organic matter content, and cation exchange capacity of the orchard
soils. Paraquat residue level of the orchard soils against total SAC-WB recorded 2.43%.
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