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Abstract

To obtain informations on the development of the combined granular pesticides for the
simultaneous control of rice insect pests and diseases which often occur at the same
time or in overlapping experiments were carried out on twelve mixture pesticides of
granular type formulated by extrusion method with two fungicides and three insec-
ticides.

Each of 12 mixtures was tested for physico-chemical properties and efficacy against
to rice leaf blast and brown planthoppers under the laboratory conditions.

All of the mixture pesticides showed acceptable physico chemica! properties as granular
formulation. Most of the compounds in mixture pesticides showed a tendency to have
lower stabilities than those of pesticide alone, therefore, it was necessary to add stabilizer
in formulation process.

Isoprothiolane combinations were found very effective against leaf blast but their
control effects were similar to that of isoprothiolane alone due to its high efficacy, while
probenazole-carbofuran combinations showed synergistic effects for the control of leaf
blast. All of the combinations showed synergistic effects to brown planthoppers. But
fenthion and 3% propoxur combinations resulted comparatively low efficacies.

In the consideration of their physico-chemical properties and efficacies to rice pests,
carbofuran and 6% propoxur combinations were promising combined granular pesticides
for the simultaneous control of leaf blast and brown planthoppers, while fenthion and
3% propoxur combinations were not available because of their low efficacies for brown

planthoppers.
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Table 1. Physico-chemical properties of pesticides used®

Classificati .. e
Pesticides byaf:slie]rgé.l lon ?mplrical Solubility in Vapor ;k))ressure Stability
nature ormula  water (ppm) (mbar)
Isoprothiolane Miscellaneous Ci3H150,S; 48(20°C) 1.4%x107%(25°C) Stable in weak acid or weak
alkalis
Probenazole ” CuH:0:NS  150(20°C) — Duration of efficacy is long
(45days)
Carbofuran  Carbamate CiHisNO;  250-750 2.6x1075(33°C) Unstable in alkali media, stable
(25°C) in acidic and neutral media
Fenthion Organopho- CyoH:is0:PS  54-56 4x1075(20°C) Stable at high temp. (up to
sphate (20°C) 210°C), relatively stable to
acids, moderately stable to
alkalis
Propoxur Carbamate  C,;HisNO;  2000(20°C) Hydrolyzed by strong alkalis

1) The agrochemicals handbook, Royal Society of

Chemistry (1983)

Table 2. Recipe for combined granular pesticides®

F+C F+M F+P 0+cC 0+M O+P
Materials (%) A B A B A B A B A B A B
15% 15% 156% 18% 15% 18% 9% 9% 9% 12% 9% 12%

Isoprothiolane Tech 13.2 13.2 13.2 13.2 13.2 13.2 — — — — — —
Probenazole Tech — — — — — — 6.5 6.5 6.5 6.5 6.5 6.5
Carbofuran Tech 3.5 3.5 — - — — 3.5 3.3 — — — —
Fenthion Tech — — 35 6.5 — — — — 3.6 6.5 — —
Propoxur Tech — - — — 3.5 6.5 — — -— — 3.5 6.5
Surfactant 7.55 5.8 5.93 6.70 5.85 5.85 — 5.85 — 5.85 5.8 —
CLs® — — — — — — 3.3 — 3.3 — — —
Bentonite — 50.0 35.0 50.0 50.0 rest 50.0 — 50.0 50.0 35.5 50.0
Talc rest rest rest vrest rest — rest rest rest rest rest rest
a) F : Isoprothiolane(Fujione), O : Probenazole(Oryzamate), C : Carbofuran,

M : Fenthion(MPP), P : Propoxur
b) Calcium lignosulfonate
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Table 3. Recipe for manufacturing pesticide alone®
Fungicides Insecticides
Materials Isoprothiolane Probenazole Carbofuran Fenthion Propoxur
0, P 2, -
12% 6% 8% 3% 6% 3% 6%
Technical 13.2 6.16 3.5 3.5 6.5 3.5 6.5
Surfactant 5.85 0.2 — — — ~— —
Bentonite 7.5 4.3 —_ 63.2 66.7 — 66.7
Binder — 3.0 1.5 5.0 5.0 5.0 5.0
Pigment -— 0. 025 0.1 — — — —
Talc rest 3.0 — rest rest rest rest
Granular sand — rest rest — — —_— —

a) Isoprothiolane, probenazole, and carbofuran are commerical products.

Table 4. GLC operating conditions for insecticide residue analysis

Specification Fenthion Carbofuran and propoxur

Instrument Tracor 550 Hitachi 063

Detector FPD ECD (®3Ni) .

Column 5% OV-210 on Gas 3% OV-17 on Chromosorb
Chrom Q (80/100), lm X 4mm W(80/100), 2m X 3mm i. d., glass column
i. d., glass column ’

Temperature Column: 210°C, Detector:190°C Column: 230°C, Detector: 260°C

' Injection port:225°C Injection port: 220°C

Carrier; Ng: 70m!/min Carrier; Ni: 2. 0kg/cm?

Flow rate

Fuel; Hz: 100, O.: 25,
Air: 30ml/min

Purge; N::1.0kg/cm?

Table 5. Physico-chemical properties of the combined granular pesticides®

F+C F+M F+P 0+C 0+M O+P
Specification
A B A B A B A B A A B

A. 1 content (%)

Fungicide 12.6 12.6 12.3 12.1 12.6 12.3 6.5 6.2 6.2 6.1 6.2

Insecticide 3.2 32 32 62 33 63 34 32 3.2 3.3 6.3
Water (%) 2.4 49 22 24 24 42 4.6 53 3.7 4,7 5.4
pH (1:5) 85 88 83 84 86 88 83 82 81 8.0 81
Water disintegrability® + - - - - - 4t 1 + + +
Particle size ——— —16-40 mesh —
Dustness — Free -

~a) Refer to table 3

b) + : Good, 4 : Very good, — : Common

=3 B3 RS BN RERRES —%
BY RMRS BWHE T 5042°CY] BEBRA

incubationA] 21 ¥ 30,60,90H ] #H¥E BRE, *
By SRS B HEHEC

#ste] GLC}
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Table 6. Degradation rate of active ingredient of combined pesticides.

Degradation rate(%) after incubation at 5012°C"

Pesticides® A.L content (%)
30 days 60 days 90 days

Isoprothiolane 12.2 0.6 3.9 11.5
Probenazole 6.2 0.2 5.1 7.2
Carbofuran 3.1 0.3 0.6 0.6
Fenthion 3G 3.2 1.4 5.7 12.5
Fenthion 6G 6.3 1.2 10.5 17.2
Propoxur 3G 3.2 6.5 13.7 26.5
Propoxur 6G ' 6.2 7.5 15.2 29.3
F+C (A) F 12.6 2.1 13.0 20.1
C 3.2 0.3 3.6 8.4
4 (B) F 12.5 0.7 13.5 25.5
C 3.2 3.8 8.3 13.2
F+M (A) F 12.3 2.9 8.8 20.1
M 3.2 1.3 : 6.0 23.7
2 (B) F 12.1 0 22.4 3l.4
M 6.2 0 9.8 23.6
F+P (A) F 12.6 0 10.7 36.4
P 3.3 7.1 14.5 30.9
2 (B)F 12.3 2.2 27.1 43.8
P 6.3 8.2 14.5 29.8
0+C (A O 6.5 0.7 30.4 50.5
C 3.4 3.3 4.9 9.3
» (B) O 6.7 11.9 31.0 51.9
C 3.2 5.4 17.6 20.9
0+M (A) O 6.2 0.6 41.3 49.9
M 3.2 0 12.5 50.3
» (B) O 6.3 0.6 22.4 24.5
M 6.2 0 18.6 52.6
0+P (A O 6.1 2.5 25.4 31.3
P 3.3 0 3.6 4.7
» (B) O 6.2 1.3 25.8 32.0
P 6.3 0.8 1.2 3.4

a) Refer to table-3 :
Ct

b) Degradation rate(%)= (1——C——) X100, where Co and Ct are the contents of pesticide before

0
and after incubation, respectively.
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Table 7. Efficacy of combined granular pesticides against rice blast in nursery test

Pesticides® Control effect(%)® Pesticides® Control effect (%)"
Isoprothiolane 95.0 Probenazole 86.7
F+C (A) 94.8 0+C (A) 97.5
K4 (B) 95.7 7 (B) 93.6
F+M (A) 96. 6 O+M (A) 86.3
K4 (B) 96. 5 4 (B) 88.3
F+P (A) 97.5 O+P (A) 89.2
z  (B) 97.0 2 (B) 89.5

a) Refer to table 3
_A
B (1 B) % 100

where A is No. of lesions/leaf on treated seedlings

and B is No. of lesions/leaf on untreated seedlings

Table 8. Efficacy of combined granular pesticides against brown planthopper in pot and test tube

experiments

Mortality (%)?
Pesticides® Pesticides®

Pot Test tube

Mortality (%)»
Pot Test tube

Mortality (%)™
Pesticides® —
Pot Test tube

Carbofuran  92.0 82.1 Fenthion 3G
2 6G

F+C (A) 100 100 F-+M (A)
v (B) 100 87.2 4 (B)
0+C (A) 983 87.2 O+M (A)
K4 (B) 99.1 89.7 K (B)

27.3 7.7 Propoxur 3G 31.7 18.5
62.5 15.8 4 6G  97.3 94.9
40.7 25.6 F+P (A) 87.4 67.5
69.8 56. 4 2 (B) 99.1 97.2
30.3 12.8 O+P (A) 42.6 25.2
72.7 3b.4 7 (B) 98.2 95.3

a) Refer to table 3
b) Corrected mortality (%)= (1—%) %100

where A is No. of living organisms on treated plants and B is No.

untreated plants
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Table 9. Insecticide residues in lower part of rice plants for test tube experiment at 8 days after

treatment

Insecticide alone Residues(ppm) Combined pesticide® Insecticide residues(ppm)

Carbofuran 3G 1.43 F+C (A) 15G 1.65

Fenthion 3G 0.27 ” (B) 15G 1.72

K 6G 0.44 F+M (A) 15G 0.27

Propoxur 3G 0. 65 # (B) 18G 0.42

” 6G 2.04 F+P (A) 15G 0.78

» (B) 18G 2.14

O+C (A) 9G 1.41

7 (B) 9G 1.33

0+M (A) 9G 0.24

2 (B) 12G 0.38

O+P (A) 9G 0.72

2 (B) 12G 2.25

a) Refer to Table 3
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