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Abstract

To get further information on the behavior of phorate(0, 0-diethyl S-ethylthiomethyl

phosphorodithioate) in soil under the subtropical conditions, a field experiment has been
conducted. Phorate granule (109%) was applied to silt loam soil at the rate of 40kg
a.i./ha and incorporated to 10cm soil depth. Residues of phorate and its metabolites in

soil were determined with GLC and confirmed qualitatively with TLC. Phorate was

rapidly oxidized to its sulfoxide and sulfone. Therefore, main metabolic pathway of

phorate in soil was the oxidation of phorate to phorate sulfoxide and sulfone: Phorate

sulfoxide and sulfone were relatively more persistent than phorate itself. Phoratoxon

was detected at low level only up to 30 days after treatment and its sulfoxide and

sulfone were not detected during the whole experimental period. Toluene-acetonitrile-

nitromethane(40 : 30 : 30, v/v/v) solvent system separated satisfactorily phorate and

its five metabolites. Most of the residues was found in the initial incorporation depth

(0~10cm). Consequently, insecticides showed a little downward movement.
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Table 1. Characteristics of the soil
N — He Organic C.E.C. Sand Silt Clay
Texture P matter (%) (me/l(]Og) (%)
Silt loam 8.5 1.0 7.4 38 41 20

a. soil : water=1:5
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Fig. 1. Degradation and metabolism of phorate
in subtropical soil. Phorate granule (10%)
was applied to silt loam soil at the rate
of 40kg a.i./ha and incorporated to 10
cm soil depth,
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Fig. 2. Decline of the total residues of phorate
and its metabolites recovered from soil.
Application rate and method: refer to
Fig. 1.
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Fig. 3. Relative humidity, temperature, and
rainfall during the experimental period.
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Table

after treatment

2. Vertical distribution of phorate and its metabolites in soils taken 45 and 90 days

Soil depth Recovered from soil (ppm)
(cm) P=S,S P-0,S P=S,50 P=S, SO,
45days
0~10 0.8210.21° 0.0140.00 8.15+1.36 3.26+0.76
10~20 0.1240.04 0.010.00 0.52-+0.12 0.374+0.07
20~30 ND* ND 0.024:0.01 0.09+0.02
9pdays
0~10 0.41+0. 15 ND 5.12+1.24 5.274+1.37
10~20 0.0224:0.01 ND 0.74+0.21 0.91-20. 22
20~30 ND ND 0.070. 02 0.18-0.05

a. standard error
b. not detected
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Table 3. Rs values of phorate and its meta-
bolites on silica gel G plates with
different solvent system

Solvent system®

Compound
A B C D

P=§,8 0.76 0.77 0.78 0.74
P=§, S0, 0.77 0.71 0.73 0.67
P=0,S 0.64 0.64 0.61 0.60
P=0Q,80, 0.62 0.54 0.54 0.43
P=§,S0 0.52 0.52 0.49 0.50
P=0,S0 0.19 0.21 0.14 0.21
a. A :toluene-acetonitrile-nitromethane

(40 : 40 : 20, v/v/v)

B : toluene-acetonitrile-nitromethane
(45 : 40 : 15, v/v/v)

C : toluene-acetonitrile-nitromethane
(40 : 30 : 30, v/v/v)

D : methanol-benzene (10 : 90, v/v)

3. TLCH¥

silica gel G TLC plate ¢} A phorates} =z 4%
HEYES SHES Bt A8 AR By
SHERES RS 458, toluene-acetonitrile-nitro-
methane (40 : 30 : 30, v/v/v) 3 methanol-benzene
(10 : 90, v/v)el RITE 4riinEs Hglrh(Table
3, Fig. 4).

Table 32 47tx REHEES s RiEz
Higseted =], solvent system A(toluene-acetoni-
trile-nitromethane, T : A : N, 40 : 40 : 20v/v/v)
= P=§,S09} P=S,80.9 Rffiz} £% 0.763
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Fig. 4. Separation of phorate and its metabo-
lites on silica gel G plate.
Mobile phase: toluene-acetonitrile-nitromethane
(40 : 30 : 30, v/v/v),
Layer thickness : 0.25mm,
Kevelopment distance : 12cm.
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Fig. 5. Thin-layer chromatograms resulting
from the extracts of the phorate-treated
soil
Solvent system:toluene-acetonitrile-nitromethane
(40 : 30 : 30, v/v/v),
Standard mixture : 1. P=S,S5,2. P=S,S0,,3.
P=0,S,4. P=0,50,,5. P=5,80, and 6. P=
0, S0.
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