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ABSTRACT

The development of NPV virus in the form of a soluble powder was a more
convenient alternative for the usage and storage of biological product as well as a highly
effective control of beet armyworm. The experiments were conducted in Entomology and
zoology group, Plant protection Research and development office. First, Spodoptera exigua
nucleopolyhedrovirus (SeNPV) with concentratation of 1x10° PIB/ml. were put in vitro to test
the temperature tolerance at 30, 40 and 50 °C for 24, 48 and 72 hours. Then, NPV virus from
the experiment were tested by using feeding method to assess their infection efficacy with
the 3 instar larvae of beet armyworm. After that, the development of powder mixtures
were designed; different kinds of additives were incorporated to enhance the efficacy of the
products. The study of mixture design combination included skim milk, kaolin and surfactant
A. By applying 30-40 percent skim milk, 15-30 percent kaolin and 30-50 percent surfactant A,
the study revealed the most suitable formula for the powder mixture. The calculated
mixture were produced and dried in the hot air oven at the temperature of 50 °C for 6
hours, and then, grounded into a powder product. The developed product examined for its
performance through feeding method with 30 of 3 ™ instar beet armyworm larvae per
treatment. The result showed that SeNPV could withstand temperature up to 50 °C for 24
hours. Mortality percentage of larvae was 80.95 percent while the Original activities
remainding percentage was 85.89 percent. The suitable ingredients for the production of
ready-mix. Bioproduct comprised of 35-36 percent skim milk, 29-30 percent kaolin and 48-50
percent surfactant A. However, the performance testing of this finished bioproduct showed
no statistical difference with the DOA BIO v1, the standard bioproduct of Department of

Agriculture, with average of 98.0 and 100 percent mortality of larvae, respectively.

Key word: Spodoptera exigua nucleopolyhedrovirus (SeNPV), Bioproduct, Beet armyworm, Feeding

method, Mixture design, Original activities remainding percentage
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Table 1 Temperature effect to efficacy of SeNPV with different time against

Spodoptera exigua larvae.

Temp (O Time (hr.) % mortality” % OAR?
30 C 24 92.88+0.52 a¥ 98.56
48 87.57+0.43 ab 92.92
72 85.8 +0.62 b 91.11
40 C 24 86.56+0.72 b 91.85
48 81.45+0.80 bc 86.43
72 72.93+0.84 ¢ 77.39
50 C 24 80.95+0.82 bc 85.89
48 62.0120.62 ¢ 65.80
72 49.08+0.82 d 52.07
\Fodn - 94.24+0.23 a 100
ﬁ'mébu - Oe -
CV (%) - 10.08 -
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Table 2 Laboratory evaluation of several subtancesused as additives formulated with

SeNPV and bioassayed against against S. exigua larvae.

Formulation Factor levels” % mortality 1 | % mortality 2 % ave.
X, X, X, mortality
1. 0.30 0.30 0.40 85.0a% 98.3 91.7
2. 0.35 0.30 0.35 85.0 a 96.7 90.9
3. 0.40 0.30 0.30 88.3a 95.0 91.7
4. 0.40 0.23 0.37 87.3 a 94.0 90.7
5. 0.40 0.15 0.45 90.0 a 98.3 94.2
6. 0.35 0.15 0.50 78.3 ab 90.0 84.2
7. 0.30 0.15 0.55 81.7 ab 95.0 88.4
8. 0.30 0.23 0.47 71.7b 88.3 80.0
9. 0.35 0.23 0.42 76.7b 90.3 83.5
CV. (%) - - - 18.6 ns -

1/ X, = Skim milk, X, = Kaolin, X; = Surfactant
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Table 3 Predictive regression models of larvae mortality in Mixture design experiment

Dependent variable; V Predictive Model R?




Mortality 1 V=907.76X,+1006.08X,+268.22X,-3018.52X,X,-1600 X; X5+1114.68X,X;
Mortality 2 V=623.05X,+840.33X,+210.21X5+2265.42X,X,-993.33X, X5+800.60X,X,
Overall mortality V=8.056X,+2.396X,+16.808X,+37.216 X, X,-11.341 X, X;+40.155 X, X,

510
.428
562

MUELNR v = Response or mortality percentage, X; = Skim milk, X, = Kaolin, X; = Surfactant A
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Fig.1 Contour plot for Skim milk, Kaolin, Surfactant and Optimum overlappins.
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Table 4 Bioassay evaluate against S. exigua larvae with SeNPV

n55U35 Sasn | wWedidudviuaumends 1V | wWeddudvueumenssii 2V | el
1. SeNPV gnsng 30 96.01a% 100 98.0
2. SeNPV gnstisiu 30 94.00 a 100 97.0
3. SeNPV (DOA BIO V1) 30 100 a 100 100




4. SeNPV 1doan 30 92.01 a 100 96.0
5. control (‘131%1”"14) - 0b 0 0
C.V. (%) 5.79 ] ]

1/ Wosiudnismeiusuame corrected mortality

2/ ARAENNUAESNYTULaUAUTULLIAIULANANI T UN19ERAN TEAUANURDITY 95 WaslTUARI87S DMRT

Table 5 Efficacy evaluate against Beet army worm larvae with various SeNPV bioproducts on

Chinese kale

3ATINNT JuruvuaunIETiviedsanztl 20 Au"/
N335 Moo [rouwu| wdmwuansededl 1) |deuniu|  wdwiuansaied 2 (u)
20 &ns | @19 3 5 7 a3 3 5 7
1. SeNPV gnIng 30 2125 | 17.75a | 1050b | 3.00a | 1550 | 6.50 a 550 a 6.00 a
2. SeNPV qmﬁwﬁu 30 2300 | 1700a | 7.50ab | 2.00a | 1750 | 6.25a 4.50 a 5.75a
3. SeNPV (DOA BIO V1) 30 2125 | 1425a | 7.75ab | 1.00a | 1875 | 5.00a 3.50 a 3.00 a
4. control - 22.00 | 39.50b | 37.25¢c | 26.25b | 18.00 | 13.50b | 21.00c | 17.50 c
C.V. (%) 7.01 9.86 14.08 18.87 15.07 22.15 21.34 26.08
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