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Abstract

The Spodoptera litura larvae becameless susceptible to Spodoptera litura nucleopolyhedrovirus (SpltNPV) with increasing age
using dietary inoculation. Neonates were the most susceptible, while the 6th-instar larvae were the least. Percentage of non-typical
NPV infectionwas higher in 2nd-, 3rd-, and 4th-than in 5th-instarlarvae. Resultsalso show that the number of polyhedral inclusion
bodies (PIBs) Produced was positively correlated with larvalweight from 3rd-instar ot 5th-instar. It is suggested that SpItNPV is
optimal for mass production with early 5th-instar larvae individually infected by diet-incorporation (an inoculum of 3x106 PIBs/ml
diet ) after incubating for 7 d at 30°C. The average yield was 1.4x109 PIBs/larva. Standardization and quality control of SpItNPV
products can beachieved by visual counting, bioassay, SDS-PAGE, and ELISA. And, ELISA has proven to be better than SDS-PAGE; it
is a sensitive and handy tool to quantify viral products. Spraying of SpItNPV on egg-masses can significantly induce larval mortalith,
and reduce larval densities and leaf area eaten on cabbage pods. Application of SpItNPV at a low concentration on egg-masses
immediately before hatching resulted in 77.4% larval mortality compared with 50.4% on newly laid egg-masses. Applications of
SpItNPV at high concentrations (108 PIBs/ ml ) resulted in 99.2% larval mortality and 94.2% reduction of leafarea eaten. Therefore,
viral application should coincide as closely as possible with egg-mass hatching. The contrlo efficacy of SpItNPV with high
concentrations was better than that with bifenthrin and Bacillus thuringiensis products I wk post application.
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Fig. 1. Comparison of cumulative mortalities of 1st- to 6th-instar larvae of Spodoptera litura after inoculation with
SpltNPV at viral concentration of 3.3X10° PIBs / cm® diet.
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Fig. 2. Final viral production of 3rd- to 6th-instar larvae of Spodoptera litura after inoculation with SpltNPV at
various viral concentrations.
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Fig. 3. Cumulative mortality of Sth-instar larvaeof Spodoptera litura after inoculation with SpltNPV at various viral
concentrations from 5th to 10th day post inoculation.
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Table 1. LTs values for 5th-instar larvae of Spodoptera litura fed on diet incorporated with

various concentrations of SpitNPV

Concentration LTs Time-mortality a
(PIBs / ml) (d) regression line '
3.3X10" 4.75 y=2.773+0.469x 0.999
107 6.80 y=2.536+0.363x 0.995
3.3x10° 7.89 y=2.984+0.256x 0.999
10° 9.83 y=2.768+0.227x 0.975

@ correlation coefficient
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Fig. 4. Viral production of 5th-instar larvae of Spodoptera litura after inoculation with SpltNPV at various viral
concentrations from 5th to 10th day post inoculation.
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Table 2. Comparison of LCs values for 5th-instar larvae of Spodoptera litura fed on diet
incorporated with SpitNPV

Time post-

LCx

Dose-mortality

aQ
inoculation (PIBs / ml) regression line !
5 3.34 X 10" y=-1.841+0.909x 0.979
6 9.74 X 10° y=-0.181+0.741x 0.977
7 4,20X 10° y=-0.580+0.843x 0.962
8 2.07X10° y=-0.6631+0.897x 0.955
9 1.10X10° y=-1.650+1.100x 0.972
10 7.89 X 10° y=-0.590+0.964x 0.986

@ correlation coefficient
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Table 3. Semi-field efficiency of Spodoptera litura nucleopolyhedrosis Virus on 1- to 3-d

developed egg-masses.

Treatment Mortality (%) Surviving insects Leaf area

per plant eaten(cm®)
SpltNPV 1X10° 97.1* 5.4° 6.7
(PIBs / ml) 2X10 85.9" 42.7* 23.3°
4X10° 59.2° 105.3° 49.4"
Bifenthrin 89.0° 34.3* 9.9°
H:O 0.9 322.7° 95.3°

Means within a column followed by the same letter are not significantly different at the

5% level by Duncan’s multiple range test.
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Table 4. Surviving and leaf-eating percentages of Spodoptera litura larvae hatched from eggs sprayed with various

concentrations of SpltNPV?

Treatment Surviving percentage( %)? Leaf-eating percentage( % )¢

(PIBs / ml) 1dold 2d old 1dold 2d old 3dold
1x10° 32+2.8 1.9x16 0.8+0.6 7.9+6.2 7.5%5.9 58+3.8
2X10° 1944127 13.9+£10.7 9.6+4.6 27.7+154 28.1+16.2 17.9+13.3
4X10° 49.6+32.1 34.5+12.7 22.6x£8.3 84.71£42.8 41.9+25.2 29.1+19.4

¢ Percentage( % ). Means £ SD.

b Surviving percentage: baseed upon number of survivinglarvae with control in each treatmentas 100%.

¢ Leaf-eating percentage: basedupon leaf area eaten bylarvae with control in each treatmentas 100%.
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Table 5. comparison of semi-field efficiency of Spodoptera litura nuclear polyhedrosis virus,
Bacillus thuringiensis, and bifenthrin on 2nd-instar larvae of Spodoptera litura

Surviving insects

Leaf area eaten

Treatment Mortality( %) per plant (em?)
SpltNPV (PIBs / ml)
1x10° 81.5° 4.8 2.1
2X 107 54.0° 11.9¢ 12.7°
4X10° 54.8° 11.7° 12.2°
Bacillus thuringiensis
XENTARI® 49.6° 13.1° 5.7
TUREX® 59.1° 10.6° 5.0
Bifenthrin 88.7° 2.9 0.7
H.O 0.8° 0.7 34.4°

Means within a column followed by the same letter are not significantly different at the

5% level by Duncan’s multiple range test.
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In vivo Mass Production and Control Efficacy of Spodoptera litura
(Lepidoptera; Noctuidae) Nucleopolyhedrovirus

Shu-Jen Tuan, Wen-Lin Chen, and Suey-Sheng Kao Biopesticide Department, Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, 11 Kung-Ming Rd., Wufeng, Taichung, Taiwan 413, R.0.C.

ABSTRACT

The Spodoptera litura larvae becameless susceptible to Spodoptera litura
nucleopolyhedrovirus (SpltNPV) with increasing age using dietary inoculation.
Neonates were the most susceptible, while the 6th-instar larvae were the least.
Percentage of non-typical NPV infectionwas higher in 2nd-, 3rd-, and 4th-than in
5th-instarlarvae. Resultsalso show that the number of polyhedral inclusion
bodies (PIBs) produced was positively correlated with larvalweight from
3rd-instar to bHth-instar. It is suggested that SpltNPV is optimal for mass
production with early 5th-instar larvae individually infected by diet-incor-
poration (an inoculum of 3% 10° PIBs / ml diet) after incubating for 7 d at 30°C.
The average yield was 1.4%X10° PIBs / larva. Standardization and quality control
of SpltNPV products can beachieved by visual counting, bioassay, SDS-PAGE,
and ELISA. And, ELISA has proven to be better than SDS-PAGE; it is a
sensitive and handy tool to quantify viral products. Spraying of SpltNPV on
egg-masses can significantly induce larval mortality, and reduce larval densities
and leaf area eaten on cabbage pods. Application of SpltNPV at a low
concentration on egg-masses immediately before hatching resulted in 77.4%
larval mortality compared with 50.4% on newly laid egg-masses. Applications of
SpltNPV at high concentrations (10° PIBs/ml) resulted in 99.2% larval
mortality and 94.2% reduction of leafarea eaten. Therefore, viral application
should coincide as closely as possible with egg-mass hatching. The control
efficacy of SpltNPV with high concentrations was better than that with
bifenthrin and Bacillus thuringiensis products 1 wk post application.

Key words : Spodoptera litura nucleopolyhedrovirus (SpltNPV), mass produc-

tion, Enzyme-Linked Immunosorbent Assay (ELISA), SDS-PAGE,
field test.
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