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Microbial Control of the Tobacco Cutworm, Spodoptera litura (Fab.), Using S. litura

Nuclear Polyhedrosis Virus

I. Formulation of S. litura Nuclear Polyhedrosis Virus as Viral Insecticides
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Three viral insecticides were differently formulated with a nuclear polyhedrosis virus isolated
from Spodoptera litura by addition of feeding attractant, anti-precipitate of polyhedra, spread-
ing agent, and UV-protectants. Sucrose was effective for attraction of larval feeding to in-
crease the mortality and for protection of polyhedra from inactivation by sunlight when added
1% to 5% of sucrose solution to the formulations. Contents of additives to the formulations
were 0.5% in polyvinylalcohol to prohibit the precipitation of polyhedra and 0.1% in Triton X-
100 to spread and wet the formulations to the plant. Inactivation of the virus upder sunlight
was decreased when added 800 g of white carbon to 100 L of water in the white carbon for-
mulation and 30% of molasses to the molasses’s. In the formulation of white carhon and mol-
asses mixture, activation of the virus was increased when mixtured 500 g of the former with
10% of the latter. Three formulations were persisted their pathogenicity more than 95% of
mortality at 3 days p.i. Encapsulation of the polyhedral surface was more distintively coated
with the white carbon and showed more effective in the residual effects of the white carbon
than others, but the molasses more attractive for larval feeding.

KEY WORDS Viral insecticide, microbial control, viral inactivation, Spodoptera litura nuclear
polyhedrosis virus, feeding attractant
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Table 1. Composition of viral insecticides using spodoptera litura nuclear polyhedrosis virus

Insecticides® A-B Mixture
Ingredients White Carbon(A)  Molasses(B) a b c

‘White carbon 80.0g - 26.7¢g 400¢g 53.3¢g
Molasses - 301 201 151 101
Bentonite 100¢g 100¢g 10.0¢g 100¢g 100¢g
Sucrose 1000¢g - - - -
Polyvinylalechol 10.0g 100¢g 100¢g 100g 100¢g
Triton X-100 10.0 ml 10.0ml 100 ml 100 ml 100ml
Virus (1.0 x10") 100.0ml 100.0ml 100.0ml 100.0ml 100.0ml

¢ Add the ingredients of the formulation to 10L of water for field use.
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Fig. 1. Effect of sucrose on body weight gains of
Spodoptera litura larvae infected with nuclear poly-
hedrosis virus.

(0) Virus suspension, (A) Virus suspension + 1% su-
crose, (@) Virus suspension + 3% sucrose, (o) Virus
suspension + 5% sucrose, ( X ) Virus suspension + 10
% sucrose.

o] polyvinylalcohol€ 05% 73 & w &73 0|
2y 2ud AR FAIAY. £ Triton X-
1009] A& #a Z AL A Triton X-100& 375}
A %e FoMe o 83% AT A4FEL B
dl wks Triton X-100 71Tl AMe 25 100%
o] 4% 8¢ B Triton X-1009] A EWE 2
A 4 ARes Triton X-1002] H7}%L Bull
5 (1976)9] BRIt Zo] 01%oA AFHoIY
o (29 5). & A@lA Triton X-100 FH 7}
AA AFEo] A velhd AL EWE A
gt Hlojgi 29 &4 g Rolg} AHZEd).
ALl AR E 3 Aj§ellA] white carbon 4%
3d ¥ 100 g H7tollAl oF 83%, 80 g P&
oF 76%, 60 g3} 40 gTol M= o 65%2 A& &
& Hq 80gold H7FAA A Adans)
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Fig. 2. Mortality of Spodoptera litura nuclear polyhedrosis
virus mixed with different sucrose concentrations against
the 3rd instar of S. Ltura.

23 E=A Jebgdot (28 6). 3 molassesi=
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Fig. 3. Effect of sucrose concentration on the protection
of Spodoptera litura nuclear polyhedrosis virus from sun-
light.

(®) Virus suspension sprayed under the surface of

soybean leaves.

(©) Virus suspension(VS)
(®) VS with 1% sucrose
(a) VS with 3% sucrose
(x) VS with 5% sucrose
(A) VS with 10% sucrose

sprayed on the surface
of soybean leaves.
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Fig. 4. Effect of polyvinylalcohol on the precipitation of
Spodoptera litura nuclear polyhedrosis in the formulation.
(0) Virus suspension, (@) Virus suspension + 0.1%
polyvinylalcohol, (A) Virus suspension + 0.5% poly-
vinylalcohol.
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Fig. 5, Effect of Triton X-100 on the spreading and wet-
ting o} Spodoptera litura nuclear polyhedrosis virus on the
soybean leaves.
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Fig. 6. Effect of the amount of white carbon on the pro-
tection of Spodoptera Litura nuclear polyhedrosis virus
from ultraviolet light. (0) 0.4 kg/1001/10a, (®) 0.6 kg
/1001/10a, (A) 0.8 kg/1001/10a, (X) 1.0 kg/1001/
10a.
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Fig. 7. Effect of the molasses on the protection of
Spodoptera litura nuclear polyhedrosis virus from ultra-
violet light. (0) 20%(V/V), (@) 30%(V/V), (A) 40
% (V/V).

Days after spray
Fig. 8. Comparision of mortality and persistence between
the white carbon and the molasses formulation. (O)
‘White carbon formulation, ( @) Molasses formulation.
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Fig. 9. Effect of the mixture of white carbon and mol-
asses on the protection of Spodoptera litura nuclear poly-
hedrosis virus from ultrariolet light. (©) 0.27 kg white
carbon + 20% molasses(V/V) + adjuvants, (®) 04
kg white carbon + 5% molasses(V/V) + adjuvants,
(x) 053 kg white carbon + 10% molasses(V/V) +
adjuvants.
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.

Fig. 10. Scanning electron micrographs of polyhedra of the formulated viral insecticides after spraying on soybean leaves.
(A) White carbon, (B) Molasses with white carbon, (C) Molasses, (D) Virus suspension only, (E) Water sprayed only.
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