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Table 1. Physical and chemical properties of the soil used in the experiments

Bulk density  Sand Silt Clay Soil EC Organic carbon
(g/cm’) (%) texture ( uS/cm) (%)
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Table 2. Recoveries and detection limits of isoprothiolane analysis in soil, water, rice plant, and

rice samples

Soil Water Plant Rice
Isoprothiolane spiked (pg) 1 1 0.1 0.1
Recovery (%) 96.2+1.7" 98.3+4.3 93.849.7  102.3+4.6
Detection limit (ppb) 2.0 0.50 10.0 5.0

Y Mean + SD (triplicate).
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Table 3. Degradation of isoprothiolane in paddy soil and water and on rice plants

Time after Soil (pg/kg) Water (pg/L) Rice plant (mg/kg)
application 1L a.i./ha 3 L a.i./ha® 1L 3L 1L 3L
(d) Surface¥ Bottom* Surface Bottom  a.i./ha a.i./ha a.i./ha a.i./ha
0”0 19.3£2.19 6.8+£0.7 27.8+2.9 20.4+2.5 96.3+7.4 335.7+5.5 22.0£2.5 98.6+3.1
1 10.2+1.1  4.1+0.6 17.8+1.3 9.9+1.2 43.5+4.3 135.8+15.4 16.3+1.7 74.6+£5.5
6.2+£0.6  3.2+0.2 13.1£1.4 6.8+0.1 41.0+2.9 127.1+12.4 15.2+1.7 73.3+£5.3
7 5.240.7 2.840.3 6.9£0.5 5.4+0.5 20.1+£1.3 106.3£18.0 8.04£1.3 49.1£1.0
14 3.1£0.6  2.4+0.3 5.9+0.7 4.4+0.6 25.4+1.3 104.144.4 2.39+0.04 10.4+1.4
28 43+0.5 ND” 5.4+0.6 3.6£0.3 9.1+1.3 47.5+5.7 1.23£0.28 5.61+0.01
42 2.8+0.3 ND 5.6£0.7 3.4+0.7 11.5+0.6 19.6+2.0  0.07+0.02 1.04+0.04
56 ND ND 3.7£0.4 3.9+0.6 2.1+0.02 17.4+2.9 — —
R?® 0.56 0.67 0.66 0.52 0.86 0.91 0.97 0.97
DTs,” 19.8 10.9 23.8 30.3 12.4 13.9 5.04 6.03

" The application rate of 1 L active ingredient (a.i.)/ha of Fudiolan ® (with 40% isoprothiolane
content).

% The application rate of 3 L/ha of Fudiolan ® (with 40% isoprothiolane of content).

¥ Surface soil: 0~15 cm depth.

Y Bottom soil: 15~30 cm depth.

* Three hours after application.

9 Mean + SD (duplicate).

D ND, not detectable.

¥ Coefficient of determination.

% Time (d) for 50% degradation.



286 kg Héa'%*g? ?«TH 3T46 % T3 2004

40 -

——S1A
—8—>SIB
- afy = R3A
RV
N - =3 = 53B
20

110

Isoprothiclane in paddy soil (ugkg)

0 1 20 30 40 30 Bl

Day

-~ BB R S Y -

Fig. 1. Dissipation of isoprothiolane in paddy soil. S1A: percentage of isoprothiolane in
0~15-cm depth of paddy soil with an application rate of 1 L/ha of Fudiolan ®. S1B:
percentage of isoprothiolane in 15~30-m depth of paddy soil with an application rate

of 1 L/ha of Fudiolan ®. S3A: percentage of isoprothiolane in 0~15-cm depth of paddy

soil with an application rate of 3 L/ha of Fudiolan ®. S1B: percentage of

isoprothiolane in 15~30-cm depth of paddy soil with an application rate of 3 L/ha of

Fudiolan ®.
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Fig. 2. Dissipation of isoprothiolane in paddy water.
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ig. 4. Distribution of isoprothiolane in paddy soil and paddy water. W1: percentage of
isoprothiolane in paddy water with an application rate of 1 L/ha of Fudiolan ®. S1A:
percentage of isoprothiolane in 0~15-cm depth of paddy soil with an application rate
of 1 L/ha of Fudiolan ®. S1B: percentage of isoprothiolane in 15~30-cm depth of
paddy soil with an application rate of 1 L/ha of Fudiolan ®.
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Fig. 5. Distribution of isoprothiolane in paddy soil and paddy water. W3: percentage of
isoprothiolane in paddy water with an application rate of 3 L/ha of Fudiolan ®. S3A:
percentage of isoprothiolane in 0~15-cm depth of paddy soil with an application rate
of 3 L/ha of Fudiolan ®. S1B: percentage of isoprothiolane in 15~30-cm depth of
paddy soil with an application rate of 3 L/ha of Fudiolan ®.
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experimental period

Month Average Total solar
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in 2001 was 15 Oct. 2001.
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ABSTRACT

Chu, C.*, Lin, H. T., and Wong, S. S. 2004. Dissipation and distribution of
isoprothiolane in a model paddy field ecosystem. Plant Prot. Bull. 46: 281-293.
(Department of Residue Control, Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Wufeng, Taichung, Taiwan 413, ROC)

Isoprothiolane (di-isopropyl 1,3-dithiolane-2-ylidenemalonate) is a systemic
thiolane fungicide and is registered for the control of rice blast in Taiwan. The
degradation of isoprothiolane in flooded soils, water, and rice plants was studied in a
semi-open model ecosystem under local conditions. In the heading stage, rice plants
were separately treated with 40% isoprothiolane at 1 and 3 L/ha. Water, soil, and rice
plants were sampled and analyzed during the rice growing periods, and rice samples
was also taken and analyzed after harvesting. The results showed that isoprothiolane
degraded in flooded soils, water, and rice plants. DT50 values for the dissipation of
isoprothiolane in soils, field water, and rice plants were 11~30, 12~14, and 5~6 days,
respectively. The concentration of isoprothiolane in rice plants was higher than those
in the other environmental compartments. The residue of isoprothiolane in the
harvested rice sample was 0.13 mg/kg with the recommended application rate and
method.

(Key words: isoprothiolane, dissipation, semi-open model ecosystem, rice plant,
paddy field)
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