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On the preparation of new formulation of Diazinon and
its residual pattern in submerged soil

Jong-Woo choi*, Jong-Gook Ryoo***, Dong-Lin Shin** and Kyu-Seung Lee*

Abstract

New formulation of diazinon as granule preparing with piperonyl butoxide (PBO) and triphenyl
phosphate (TPP) known as the inhibitor of monooxygenase(mo) and esterase was tested with the
mortality of rice leaf hopper. Also, the mixed formulation of diazinon with tricyclazole,
carbofuran and EPN were investigated about the residual pattern of diazinon in submerged soil
condition at 301+2°C,

Although the mortality about rice leaf hopper was higher only 10% on new formulation of
diazinon than commercial at recommended dose but was 30-60% at half dose. Half life of diazinon
in the formulation with 0.1% of PBO+TPP was 4,53 days in sterilized soil and 2.33 days in non
-sterilized soil, and it was delayed about 0.74 and 0.45 respectively in contrast with the
commercial granule, Also, half life of the new formulation with 1% PBO and PBO+TPP was
delayed 0.44(PBO) and 0.65day (PBO-+TPP) in non-sterilized soil condition, respectively.

Half life of mixed formulation with tricyclazole, carbofuran, EPN or EPN+Carbofuran was
delayed 2.61, 1.04, 0.43 or 2.7 days, respectively.

As a result, the persistence rate of new formulation and mixed formulation was increased by

inhibition of two enzymes affecting to the dgradation of diazinon in submerged soil.
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Table 1. Properties of soil used in this experi-

ment.
soil pH T-N O.M. C.E.C.
texture (1:5) (%) (%) (me/100g)
Sil 6.4 0.13 1.20 7.8
2) W7
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[ Nilaparvata lugens(Stal.)] & °)-43l4c}.
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piperonyl butoxide(PBO) (90%), triphenyl
phosphate (TPP) (98%)+ Aldrich AE 18z
ke YA E  diazinon(97.4%) (0, 0-diethyl
0-2-isopropyl  6-methylpyrimidin-4-yl  phos-
phorothioate), tricyclazole(98.29%) (5-methyl
-1, 2, 4-triazolo [3,4-b][1,3] benzothiazole),
carbofuran(98.8%) (2, 3-dihydro-2, 2-dimethyl-
benzofuran-7-y! methyl carbamate), EPN(97.
39%) (O-ethyl 0-(4-nitrophenyl) phenylphos-
phonothioate)-& o] &3ttt 71e} Aef 2 B
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Table 2. Composition ratio of new diazinon

granule
Component Ratio (%)
Diazinon 3.30
NK-P150 0.15
PEG-400 0.15
MgCO, 0.10
TPP(tripheny! phosphate) 0.10(1.0)
PBO (piperonyl butoxide) 0.10(1.0)
MeOH 0.30
White carbon 0.90
Coloring agent 0.32
Diatomite 2.90
Sand Rest
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Fig. 1. Persistence of diazinon of new granules(0.1% PBO+TPP) in submerged soil.
AcA S-C; Y=-19.478 log X+36.879(r=0.889)**(T1/2=3.79)
H--u S-N; Y=-20.672 log X+39.646(r=0.919)**(T1/2=4.53)
@®AL-A NS-N; Y=-15.512 log X+29.999(r=0.895)**(T1/2=2.94)
[0 NS-N; Y=-15.332 log X+29.441(r=0.942)**(T1/2=3.39)

S/ Sterilized soil
C: Cmmercial Diazinon
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Table 3. Comparison of motality on the commer-
cial and new formulation granule about

rice leaf hopper.

Classification Dose Mortality (%) after
(kg/10a) 48 96 192(hrs)
Control - 4.17 6.68 10.2
New formulation 1.5 32.06 35.26 43.81

(0.31.5)%(143.9) (159.5)

3.0 52.36 52.36 54.50

(111.9) ( 96.5) { 97.4)

6.0 100.00 100.00 100.00

(107.9) (106.9) (104.1)

Commercial granule 1.5 24.38 2451 27.55
3.0 46.76 54.27 55.94

6.0 92.68 93.52 86.02

% Relative mortality (%) _motality by new formudatlonxloo

~ motality by commeraial one

recovered diazinon(%)

Table 3& #delolx =44 (0.1% PBO+
TPP) ¢ 71& A9EF & 7FA 8% 3.0kg/10a
3} 1.5kg/10a, 6kg/l0ao® ALE3IHS wWe o
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thojelx] =l A7t o 1.3~1.6W o] ¥ AEEL
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Aeg Y7ok, =3, FHoholopx|= Ao Mol
3 PBO$} TPP7} E<%5¢] diazinon ¥3] A&
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Fig. 2. Persistence of new diazinon granules in submerged soil.
00O Dia; Y=- 8.936 log X+17.791(r=0.994)***(T1/2=2.61)
AA 1%TPP; Y=- 9.321 log X+18.376(r=0.987)** (T1/2=2.54)
®-® 1%PBO; Y=- 8.978 log X+18.302(r=0.999)***(T1/2=3.05)
A-A 1%T+P; Y=-10.682 log X-+21.406(r=0.985)** (T1/2=3.26)

Fig. 2& diazinondl PBOs} TPPE Zz 1.
0%8 A71sted Axg #FHodelolAle dA9 2
Eokz AFAHE AU Aot Az FHictol
o}zl QlAF tiololA=e] FAFAYL AHubx L

2 #FHitkolol= YAt TPPE A7 dAE A
BE3} A e AFelgienvt, PBOAU7} Hictel
ol EQAE A F Tde] 5~10% A= AAdEHY
£ 23ct. TPP+PBO 7} #HickeleA= Al
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1% A b= A9 vl&3sl PBO¢t TPPAH~ 1= &
ol 9% AFAGDESE AHHYD AR o2 A
o]7} wlu]g}Hc}. o] Fig. 144 Ak, wAbF
Eofo| A 9] Rajaje]r} 22 AL w|Fe] E A
Yol o] &3 EoFE v|AE FAo) vuA e
o]yl giEez Azs=, PBO% TPP= 0.
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Fig. 3& % 599 #A#E =25l mo¥A
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sle] Az EgclololA= QA HFES F
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AFAEE Vel Aol AgrielolR|E A
= w37]7h 2.024¢)%12m, esterase A #)Aal
EPN &3rjololxl& qlAlle 59714 AlgE7 A
o] g Agolglon}, 10dellE AFE 13%0l H
gl 25%2 o 20T AJdEANE R},
Carbofuran &€ AlAl+ EPN Z¢AA9 47 of
€ AYgoz 144 54% ZFeA 3U7A
52%2 A9 dAFFE FAs5ic7) 1089+ 129%
2 71 w2gke] walE o).

mo¥4 A& A tricyclazoleE AN E3)
A A 1dA ] FUANA 4390 wlste] 60%=
v 2A @] el ddden, Ay 1547x A
9 dARAE #AHEY. F, EFAAEEE
EPNe¢] diazinon® F7|&s& <dAlstz, 72L&
esterase #3|AM=E d#{A carbofurano] Z7}&-3)
£ A 7o) Mg Asz ¥ 4 ¢rh.
tricyclazole® 27128 & AAFT F 584+ A
9E33 A9 AL FFolgdey, FriEs2 A
Al7le 2dtAl A BaAd E9E RoFgn, o
g1zt EFAA Y w37 & AAbs] 2w, Fig. 2
ol A2} modAdAsiAl PBO7} esterase 24 A &4l
ql TPPET} HaAdaxnE 4 vepd 213 2
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Fig. 3. Persistence of diazinon of mixed formulation in submerged soil.

-0 Dia; Y=-13.467 log X+24.904(r=0.965)**(T1/2=2.02)

@ D+B; Y=-23.565 log X+44.663(r=0.836)* (T1/2=4.63)

-3 D+C; Y=-13.972 log X+24.795(r=0.969) **{T1/2=3.06)

<A D+E; Y=-17.122 log X+31.538(r=0.893)* (T'1/2=2.45)

A DL+E+C; Y=-18.300 log X+35.811(r=0.973)**(T1/2=4.72)
D : Diazinon, T: Tricyclazole, C:; Carbofuran, E: EPN

r>LO0
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A EFAAE sl A AFFHE 42
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o 7=,

L . 8

FoRso) WoyE= monooxygenases} ester-
ased] VAL Asis= Zez U=zl PBO%
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T AFEL FAHPANME 12%, FA 1/2%X=
30~60%7F F7H= .

3. #Fickeletxl= <A (1%) % PBO #7le &%
Z 77171 0.449 283 PBO-TPPAZIZ 0.
65% A A=A,

4. EgolelA=  slAE  AwFl  HEo
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tricyclazole, carbofuran 2®]x EPN#7}2 ut
Z717F 2,614, 1.049 z82 0.43Y Ad=HAL
™, EPN+carbofurang #Hrlsld Az E¢r}
ololR= SlAlE 2.7d AAHAG.
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