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Abstract



The study on increasing pest control efficacy of Spodoptera exigua
Nucleopolyhedrovirus in ultraviolet light by using UV protectants and starch-encapsulation
techniques was conducted at the laboratory of Entomology and Zoology Group, Plant
Protection Research and Development Office during 2014 - 2015. By employing starch-
encapsulation techniques, different UV protectants such as titanium dioxide, congo red,
molasses, carbon charcoal, and skim milk were added to modified tapioca starch to coat the
virus. An Transmission electron microscope revealed that the process created thin film of
protectants around virus particles. The virus, treated with each formulation, was exposed to
certain period of UVB light. It was found that, after exposing to UVB for six hours, the virus
coated with UV protection in all tests were at least 50 percent effective in control the larvae,
comparing to 32.6 percent by the cruded virus. Interestingly, after exposing to 24 hours of UVB,
only the virus coated with either titanium dioxide or congo red still maintained not less than 50
percent survival according to the original activity remaining percentage. The study showed that
UV protectants and starch-encapsulation technique could enable the treated virus to survive

longer in UVB light and, hence, increase its efficacy in controlling larvae.
Key word: Spodoptera exigua nucleopolyhedrovirus (SeNPV), Beet armyworm, Starch-encapsulation, modified

tapioca starch, original activities remainding percentage
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Table 1 Mean percentage mortality of Starch-encapsulated Spodotera exigua
nucleopolyhedrovirus (SeNPV) formulated with UV protectants and exposed to

simulated  sunlight UV for different period of time.

% mortality of larvae after UV exposure!
Treatment
6 hr. 12 hr. 24 hr.
1. Titanium dioxide 68.2+ 3.3 a’A° 60.1+ 2.6 aAB 50.0+4.3 aB
2. Congo red 62.0+ 2.1 aA 57.2+ 1.3 aA 48.6+ 3.2 aB
3. Molase 54.6+ 3.8 abA 48.8+ 1.4 b AB 40.1+ 1.6 bB
4. carbon charcoal 50.4+ 2.9bA 40.2+ 1.5 bcB 30.4+ 0.8 cC




5. Skim milk 52.0+ 1.3 abA 38.0+ 0.7 cB 29.3+ 1.5 cC
6. Crude virus 32.6+ 4.2 cA 20.4+ 0.8 dB 12.0+ 1.2 dC
7. Distilled water 0d Oe 0d

C.V. (%) 13.2 18.6 10.4

' Percentage mortaliy of larvae adjusted by Abbott’s formula

>? Means fellowed by the same small letter (within the column) and capital letter (within the rows) do

not differ significantly at 95 % by DMRT
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Table 2 Mean percentage mortality and percentage original activity remaining of Starch-
encapsulated Spodotera exigua nucleopolyhedrovirus (SeNPV) formulated with or without

UV protectants and exposed to sunlight 24 hr.

% mortality of larvae®
UV protectant’ | UV treatment? % OAR*
Means + SE
1.Titanium dioxide treated 50.0 4.3 54.1
untreated 92.4 2.4
2.Congo red treated 48.6 32 533
untreated 91.2 1.2
3. Molase Treated 40.1 1.6 42.4
untreated 94.5 2.5
4.carbon charcoal treated 30.4 0.8 33.7
untreated 90.3 3.4
5.Skim milk treated 29.3 1.5 31.4
untreated 93.2 2.0
6.Cruded virus treated 12.0 1.2 13.3
untreated 90.0 2.6C
7.Distilled water untreated 0 0 0

"Includes starch-encapsulated SeNPV and UV protectant.

? Treat sample were exposed to simulated sunlight UV and untreat sample were not exposed to
simulated sunlight UV.

® Mortality of Spodoptera exigua larvae after 10 days at 25 2°C

“ Percentage of the original activity remaining based on ratio between treated and untreated mortality
after exposure for 24 hr to simulated sunlight UV.
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Fig 3 Eletron micrograph of the cross section of SeNPV occlusion

bodies after starch encapsulation with Titanium dioxide



Fig 4 Eletron micrograph of the cross section of SeNPV occlusion

bodies after starch encapsulation with Congo red

Fig 5 Eletron micrograph of the cross section of SeNPV occlusion

bodies after starch encapsulation with Molasses

Fig 6 Eletron micrograph of the cross section of SeNPV occlusion



bodies after starch encapsulation with Carbon charcoal

Fig 7 Eletron micrograph of the cross section of SeNPV occlusion

bodies after starch encapsulation with Skim milk
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