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Table 1. Changes in the distribution of radioactivity after treat-
ment of ['“Clcarbofuran in soils under submerged and upland
conditions.

Days after Radioactivity recovered (% of the dose applied)*

Extractable Non- Total
treatment
Organic-soluble Water-soluble extractable recovery
Submerged condition
0 98.1** 0.2 0.5 98.8
7 915 0.5 7.3 99.3
15 83.0 0.8 109 94.7
30 713 12 188 913
60 549 20 242 81.1
Upland condition

0 1015 02 0.2 1019
7 852 03 129 984
15 730 05 204 939
30 62.1 06 26.3 89.0
60 46.7 06 39.3 86.6

*Applied radioactivity: 87.8 kBq(=5.27 X 10° dpm)/50 g soil
**Average of duplicate analyses
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Table 2. Changes in the distribution of carbofuran and its degra-
dation products in the organic-soluble extract from submerged
soil.

Daysafter Radioactivity recovered (% of organic-soluble radiocarbon)

treatment Carbofuran 3-HCF 3-KCF CBF 3-HBF 3-KBF Others

0 96.1* 13 08 02 06 03 0.7
7 94.0 11 16 17 05 05 06
15 844 23 16 81 09 17 10
30 764 23 34 123 09 33 14
60 508 26 14 298 20 76 58

*Average of duplicate analyses

Table 3. Changes in the distribution of carbofuran and its degra-
dation products in the organic-soluble extract from upland soil.

Daysafter Radioactivity recovered (% of organic-soluble radiocarbon)

treatment Carbofuran 3-HCF 3-KCF CBF 3-HBF 3-KBF Others

0 94.7* 24 08 04 06 04 0.7
7 93.8 09 28 01 17 02 05
15 913 07 34 03 28 10 05
30 89.8 08 45 03 30 09 0.7
60 86.3 12 63 05 23 24 1.0

*Average of duplicate analyses
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Fig. 1. Autoradiogram of the TLC plate chromatographed with
organic-soluble extracts from submerged and upland soils at va-
rious incubation periods following treatment of ['“CJcarbofuran.
The autoradiogram was exposed for 25 days. Days after treatment
is abbreviated to DAT.
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Fig. 2. Persistence of carbofuran in soils under submerged and
upland conditions. O—0O, submerged; O—, upland. -
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fable 4. Changes in the distribution of nonextractable radioacti-
fity after treatment of ['*Clcarbofuran in soils under submerged
ind upland conditions. ’

Daysafter Radioactivity recovered (% of nonextractable radiocarbon)

Organic matter fraction

treatment
Fulvic acid Humic aad Humin
Submerged condition
7 74.4* 6.8 188
15 72.7 7.0 20.3
30 68.5 80 235
60 65.0 85 26.5
Upland condition

7 69.1 119 19.0
15 64.5 14.1 214
30 604 15.7 239
60 589 ' 153 258

*Average of duplicate analyses
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Fig. 3. Sephadex G-50 gel filtration chromatograms of fulvic and
humic acid fractions from O.5N NaOH extracts of submerged
and upland soils incubated for 60 days after treatment of ['“C]
carbofuran. A, fulvic acid fraction from submerged soil; B, humic
acid fraction.from submerged soil; C, fulvic acid fraction from up-
land soil; D, humic acid fraction from upland soil
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Degradation of ['*C]Carbofuran in Soils and Characterization of its Nonextractable Residues
Young-Deuk Lee and Chang-Kyu Park® ({Department of Agricultural Chemistry, Taegu University, Kyungpook 713-714
and *Department of Agricultural Chemistry, Seoul National University, Suwon 441-744, Korea)

Abstract: A study was undertaken to compare degradation patterns of carbofuran in soils between submerged and
upland moisture conditions. [3-“C]Carbofuran was treated in each soils at the rate of 1.0 mg/kg (87.8 kBq “C/50
g soil) and the time-course analysis for distribution of radioactivity and degradation products were conducted. Differen-
ces in the pathway and rate of carbofuran degradation in soils were observed between submerged and upland moisture
conditions, major degradation being hydrolysis at 7-C position and oxidation at 3-C position, respectively. Carbofuran
showed less persistence in soils of higher moisture contents. A significant portion, 24~39% of the total radioactivity,
resided in soils as nonextractable residues at 60 days after treatment. The nonextractable radioactivity was mainly
located in soil organic matter, fulvic acid, humic acid and humin fractions. Gel filtration chromatography confirmed
the incorporation of carbofuran and its degradation products into the organic matter.
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