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ABSTRACT

Carbofuran was incubated for four weeks in three different tyvpes of paddy soil samples at 25,
The soil samples prepared in the present study were as follows @ control soil. 3% cellulose added soil
and 10% cellulose added soil. The degradation rate of carbofuran significantly decreased by the ad-
dition of cellulose to soil(p<0.05), The initial pH of soils was 5.0. After incubation for four weeks.
the pH of 10% cellulose added soil sample was lower than those of control soil and 3% cellulose add-
ed soil. According to increased organic carbon content of the soil, redox potentials of soils decreased.
The decreased degradation rate of carbofuran in 10% cellulose added soil was related to the hghly
negative redox polentials in contrast with the oxidised conditions of control soil and 3% cellulose add-
ed sol.
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1. WEEAHL
1) Carbofuran
Carhofuran(2,3-dihvdro-2.2-dimethyl-7-ben-
zofuran-N-methylcarbamate )< 474iTH Goll 9907,
Chem Service Inc. U1S.AD FIENS acetoned]] 5
o1 1000 ppmel S35 [k -5 qHEThS o] 348}
of el 2 100 ppm, 10 ppm. 1 ppm, 0.1 ppme] £
AT Al Tate) Abgsled o)

2) hE

) EER] FTH

Tu et a.

HC .
~NH

0/’1 o)
,L

J/- CHs

T CH,

Carbofuran

19961 381 i) A7 A& A gk =gk
S et 20 cm o)l A JRINEEe] TrEel A kR A
?(,‘:? 2mm b Aol SH Al o, sk e
Py P2 Table 13F bbb Hifie) #
Wy Trie - 2,570 50 WA K IR ) A
Hety Grato g el g shalcl

(2) adFpe] %

°l9! UJ“?' FIPRIAES B EI( Ry Ao s (i

Haksd oL B Lol fipgdmie 2 4] celluloses H
m'ﬂ:?; S0 CTHE B 100 (R O)2) Cellul()se§ iR
msted Iy sl feled GURHe R ARgslel e
m, L 8-8 Table 2ol vhebide), Cellulose > Sig-
macell” Type-100(Sigma Co)& AF-31edc)

3) iAEE

(1) Hexane. acetone. dichloromethane, ethy-
Wako CoJapan), 4§51 L4455 hi
(2} Sodium chloride, sodium sulfate(anhydrous) :

lacetate :

Table 1. Physico-chemical properties of the soil used

Characteristics

Sand() 36.7
Siltlo) 29.4
Clay (%) 33.9
Soil type Silty clay
pH 5.1
Organic carbon content(% ) 1.37
Organic matter content(% ) 2.37
Moisture(%) 10.9
Redox-potentialtmV) 234.7

Table 2. Preparation of the soil samples for the ex-

periment
Tvpe of soil Treatment
A Control
B Soill A+3%(wt/wt) cellulose
C Soil A+10% (wtr wt) cellulose
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Wako Co.(Japan). #3857 i 5477

(3) Florsil : Wako Co.(Japan)

4) #H

(1) Rotary vacuum evaporator : Brinkmann In-
strument Co.(Switzerland), Model Buch RE-120

(2) pH meter : Orion Research Inc.(U.S.A)), Mo-
del 520A

) Autochemical analyzer : Orion Research Inc.

(11.S.A)), Model 940

(4} Gas chromatography-nitrogen phosphorous
detector(NPD) : Hewlett packard 5890 I seriese
installed HP 3365 chemstation(T.S.A.)

2. WEE &

1) Carbofuran®] gl 1 1-18e] 1558

2ol A FHRIEE A fEERL U%‘z:f 20g A A
(25> 200 mm)el W, pHE 7.00.2 =33F {4
Y 7kt 25 miy 7heted “iﬁ?l"] Khtol <F 1.5 cm
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ol carbofurang # S()ppm 7L S| g Hrlslo
—O—tlf‘l A °] Pl g A 475k Y
geholeh HidE 0, 1. 2, 3. 477 wlas el 7 {5
.3 78] SRS 116}"1 carbofuran®] #7454
& fl5to ARgssdch

2) s AT pHe #llkE

P Z5422] Ho#4S carbofuran #8870 oA
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& 100/ ol zIeFAIZ13, HELE-S of =]l
of rhaod gEM-G w9k .H»l 3-8 2 FL{E e
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28] el A v JERE acetone 10 miol o
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bl s ko] vie} (M2 A1 hexane
of wkrrodi= 5g2l flonsilg columnell #-%3, so-
dium sulfate(anhydrous) 3 g& % o3 20 m/9
hexane 2.2 4lofifelv},

%S columnell loading® kg 10% ethy-
lacetate $H hexane 20 m/$- 4ol u»lumnﬁ a1}
Al M-S W00, 30% ethylacetate 3 hex-
ane 15 miZ ol it & ool dunedl &3t
ol A& hEEalel JEES 4 mi2l acetoneoll =
Ql v} GC-NPD 43firell i aled v},

2) Carboturan 43411 : GC-NPD 4347

W ES g1k e e HAelgk kS
GC-NPDell i A3kl carbofuran #4855 &
std 2, GC-NPD2 75iif e ch-g3 3},

Column : HP-5

Oven temperature @ 170°C

ﬂl

o)«’

Injection port temperature : 230°C

Detection temperature @ 270°C

3) bR A

alfE P 20 goll S5 25 mis 9%, dmsr
50 ppm, 10 ppmIre]il 1 ppmel E % car-
bofuran £EEZGLS ek Al 22} carborurans st
A WS ARE A8 Ko gipEEr F GC-
NPDR A gh #fi el Miknang A G- NPI)‘?—
ek AiHCE wlaste] [ilcds sl en, |
foi i 9lel R Jiikell o1&t Al FEofel 2] car-
bofuran WHi#SE 79.9-101.0% 083 87.20-)93 e},
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Fig. 1. Residual content of carbofuran in cellulose
added paddy soils for four-week incubation,

Table 3. Trends of degradation of carbofuran m cellulose-added paddy soils for four-week incubtion at 25°C

Incubation pertod

Detected amount in soil(percent of carbofuran initially added, %)¥

(weeks)

Control Control+3% cellulose Control+10% cellulose
1 50.3 61.5 707
2 52.3 Hl.1 57.2
3 37.3 35.1 42.8
4 34.3 331 37.2

“earboturan initially added 2.250 pg20¢ sol.
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Table 4. pH and redox-potential changes in cellulose-added paddy sotls for four-week incubation at 25"C

Incubation pll Redox-potentialtimV)
period . . Control+ 3% Control+10% . ) Control+3% Control+10%
(weeks) Control cellulose cellulose Control celhnfose cellulose
0 0.5 5.0 5.0 234.7 2351 105.6
2 5.2 5.2 5.3 178.9 175.2 -hK.9
4 6.5 6.4 5.0 5340 -13.2 -119.6
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