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Effects of Pesticide Formulations on the
Residues in Paddy Rice
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Abstract

The present study was performed to elucidate pesticide residues in paddy rice applied with di-
fferent application schedules and frequencies of pesticide formulations. Pungsanbyeo(JaponicaX
Indica hybrid) of rice(Oryza sativa L.) was chosen as target crop. Isoprothiolane(diisopropyl-1, 3-
dithiolan-2-ylidene malonate) 40EC (emulsifiable concentrate), 12G (granular), and chlorpyriphos-
methyl [0, 0-dimethy! 0-(3,5, 6-trichloro-2-pyridyl) phosphorothioate] 25EC, 3G were selected as
pesticide formulations.

The closer the isoprothiolane EC application to harvest, the higher the residues in rice straw
retained at harvest; however the G application on 30 days before harvest resulted in highest resi-
due. Chlorpyriphosmethyl residues were higher as it was applied nearby to harvest. Degradation
rate of chlorpyriphos-methyl in husked rice was quite similar to in rice straw, on the other hand
isoprothiolane in the rice was more stable than that in rice straw. Translocated amount of applied
G formulation to husked rice was meager irrespective to the chemicals. Percent reduction of iso-
prothiolane residues in husked rice by polishing was not related to application frequencies but to
application date before harvest. Residual portions in rice straw, husked rice and. polished rice of
total input amount during rice cultivation were ranged from 0.19% to 0.99%, 0.01% to 0.48%.
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Table 1. Gas liquid chromatographic parameters
for residue analysis

Specification Chrlx;):tp;l};'liphos- Isoprothiolane
Instrument TRACOR 550 HITACHI 063
(FPD, p-mode) (ECD, $Ni)
Column Borosilicate Boraosilicate
(ID. 4mm) 2m (ILD. 4mm)2m
Packing 1.95% OV -210+ 3% OV-17 on Ch-

romosorb W HP
80/100 mesh

1.05% OV-101
on Chromosorb
W HP 80/100 mesh

Column temp. 180°C 240°C
Detector temp. 170°C 270°C
Carrier gas(N;) 60 cc/min 50 cc/min
Retention time 5.5 min 8.5 min
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Fig. 1. Pesticide residues in rice straw applied with EC(Q) and G(e) at different

days before harvest
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Fig. 2. Pesticide residues in husked rice applied with EC(e®) and G(A) at different

days before harvest
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Fig. 3. Isoprothiolane and chlorpyriphos-methyl residues in husked rice applied with
different frequencies of G formulation, 7 days before harvest
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Fig. 4. Distribution of isoprothiolane residues in rice bran and polished rice sprayed
with EC formulation on different days before harvest and percent removal of
the residues by polishing, in 100 gm of husked rice

900 r
P Rice bran 864
*+*»*] polished rice
— LA 714
o
=
9]
=
5 450
8 > 431
[s4 374
195
L E D
137 R
73 ) 86 ﬁ."ﬁ't i't't"
* & &% * [ BN BN {
" * & %] . LR AR 2N * * * o * & * 4
- " * * n . &
* * * o * * & % * & * * * &
3 4 5 6

Application frequency

-

Fig. 5. Distribution of isoprothiolane residues in rice bran and polished rice sprayed
with different frequencies of EC formulation
(Each treatment involved application 3 days before harvest and the residual amount
was designated for 100 gm of husked rice)
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Table 2. Distribution of pesticide residues in rice plant at harvest applied with EC and
G formulations during cropping period»
Distribution of residue

Pesticide Formulation Dosage® Rice straw Husked rice Polished rice

(gm ai/ha) gm % gm % gm %
Isoprothiolane EC 2,400 23.7 0.99 11.5 0.48 3.5 0.15
G 14, 400 62.1 0.43 1.2 0.01 - -
Chlorpyriphos-methyl EC 1875 3.6 0.19 0.6 0.03 - -
G 5, 400 14.6 Q.27 0.4 0.01 — —_

» Productivity of rice plant: Rice straw 5, 800 kg/ha

Husked rice 6,030 kg/ha
Polished rice 5, 430 kg/ha
» A total of three applications was inputted during rice cultivation including last application on 30 days

before harvest
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