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Fig. 1. Structural formula and chemical name of cyfluthrin.
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Fig. 2. Degradation of cyfluthrin in soil under the condition with

and without sterilization. 4 - € : sterilized, ll - W : non-sterilized.
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Fig. 3. Degradation of cyfluthrin in soil at different temperatures.
¢-¢:15C, H-1:25C.
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Fig. 4. Effect of light intensity on degradation of cyfluthrin in
soil. ¢ -@ : dark, W -W : 90% shading, A -A : 70% shading, @-@:
50% shading, *-*: not-shaded.
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Fig. 5. Degradation of cyfluthrin in soil under the closed and open
conditions. 4 -4 : open, Il -W : closed.
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Fig. 6. Effect of moisture content on degradation of cyfluthrin in
soil. ¢ -@: 10% of field water capacity, Il -W : 55% of field water
capacity, A-A: 70% of field water capacity, X-X: 85% of field water
capacity, *-k: field water capacity, @-@: submerged.
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Fig, 7. Comparison of persistence of the authentic compound of
cyfluthrin at the various pH levels in water. ¢ -4 : pH 3, Il -l
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Table 1. Comparison of residual amount between the authentic compound and the commercial product of cyfluthrin in the field and

laboratory tests

(ug g, dry soil)

. Time after treatment (days) Half life
Test site Types d
0 0.25 05 1 3 7 14 21 - 28 (day)
Ficld Authentic 0491 0382 0353 0309 0301 0268 0242 0208 0.146 129
e Commercial 0491 0300 0267 0200  0.158 0075 0033  0.008 0.005 11
Laborat Authentic 0493 0399 038 038 0364 0314 0303 0280 0270 29.3
AOEOY Commercial 0492 0398 0306 0254 0228 0206 0187  0.160 0.109 73
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Fig. 9. Comparison of persistence of cyfluthrin at pH 5.6 of the
laboratory soil and pH 6.4 of the field soil. ¢ -9 : pH 5.6, l-H:
pH 6.4.
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Table 2. Downward movement of cyfluthrin in soil column as
caused by different amounts of artificial rainfall 12 hours after the
insecticide treatment (ug 400g”, dry soil)

Amount of Soil column depth(cm)
rainfall{mm) 0~2 2~4 4~6 6~8 8~10
0 752 44 04 <0001  <0.001
2 744 32 2.4 <0.001  <0.001
8 72.0 3.6 16 <0.001  <0.001
16 71.6 0.4 0.8 <0.001  <0.001
32 64.8 6.0 24 16 0.4

Table 3. Downward movement of cyfluthrin in soil column as
caused by different times of artificial rainfall after the insecticide

treatment (ng 400g”, dry soil)
Rainfall Soil column depth (cm)
time after
treatment 0~2 24 46 6~8 8~10 Leachate
(hr)
0 67.6 32 3.6 1.2 04 0.3
3 692 52 2.0 24 0.4 <0.001
12 71.6 4.0 1.6 <0.001 <0.001 02
24 740 2.0 0.8 <0.001 <0.001 <0.001
of} A
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Elucidation of Environmental Factors Affecting the Differences in the Half-Life of the Insecticide Cyfluthrin
in Soil between Field and Laboratory Tests

Seong-Soo Han*, Bang-Hyun Lim, Yo-Sup Lim' and Yong-Hwa Choi*(Department of Agricultural Chemistry,
College of life Science and Natural Resources, Wonkwang University, Iksan, Jeonbug 570-749; 'Department of
Agricultural Chemistry, College of Agriculture, Sunchon National University, Sunchon, Jeonnam 540-070;
’Department of Plant Resources, Sangju National University, Sangju, Kyungpook 742-711, Korea)

Abstract : This study was conducted to find out the environmental factors affecting the differences in the half-life
of the insecticide cyfluthrin in soil between field and laboratory tests carried out in 1998. Degradation and leaching
of cyfluthrin in soil were examined under various environmental conditions that were considered to affect the
residuality. Cyfluthrin was degraded 1.9 times faster in non-sterilized soil than in sterilized soil and 1.2 times at 25°C
than at 15°C. The half-lives of cyfluthrin were 61.4 days under the dark condition and 4.5 days under sunlight, and
those were 11.8 days under the open condition and 23.8 days under the closed condition. The half-lives of the
authentic compound and the commercial product of cyfluthrin were 15 and 1 day in the field test and 26 and 3 days
in the laboratory test, respectively. Cyfluthrin was rapidly degraded with an increase in soil moisture content and
decomposed faster in the alkaline solution of pH 12 than in the acidic solution of pH 3, but the half-life of cyfluthrin
did not make any difference between pH 6.4 of the field test soil and pH 5.6 of the laboratory test soil. Cyfluthrin
was immobile in soil from the resuits that 81~94% of the initial amount remained in the 0~2 cm layer of the soil
column regardless of the amount and time of rainfall after the chemical treatments. From viewing the above-
mentioned results, soil moisture content, sunlight and formulation type affected greatly, soil microbes and
volatilization affected slightly, and temperature, pH and rainfall did not affect the big difference in the half-life of
cyfluthrin in soil between the field and laboratory tests in the year of 1998.
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