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Abstract

The patogenicity and stability of Spodoptera litura nuclear polyhedrosis Virus (SLMNPV) were affected by incubation
temperature, heating, pH, chloride ion, water quality, and sunlight. The final mortality of 3rd-instr larvae of S. litura caused by
SIMNPV was not significantly increased, but the incubation period was decreased at higher temperatures. The LT50 values were
3.29 - 5.06 ~ 549 - 8.79 and 18.93 days from 35°C to 15°C respectively. Histological sections showed that nuclei of epidermal cells,
fat body, tracheal mermbrane, and column cells of midgut were more rapidly infected at higher temperatures of incubation. The
virus in a dry powder was more thermostable than in a suspension. Of the original activity 80 percent was remained when the virus
was exposured at 55°C for 24 h. SIMNPV was not affected significantly on suspension at pH 5, 7, and 9 for 24 h, but greatly
inactivated on exposure to pH 3 and 11, and to solutions containing chloride ions at high concentrations. Solar radiation was the

most powerful factor that inactivated viral activity in a brief period of exposure. Uric acid provided significant protection from
sunlight for SIMNPV.
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Table 1. Mortality, incubation period, and LTsx of 3rd-instar larvae of Spodoptera fitura
inoculated with SIMNPY suspension (2x10* PIBs / larva) and incubated at varied

temperatures'
Incubated Cumulative Incubation” LTs (days)

temp. mortality( %) period(days) (95% confidence limits)
35°C 95.40+ 3.99a 12 3.29 (3.02-3.49)
30°C 94,13+ 5.43a 3 5.06 {4.01-5.52)
25°C 96.43+ 6,19 4 5,49 (4,95-5.88)
20°C 9043+ 7.39a 6 8.79 (8.58-9.01}
15°C 92.22+13.47a 12 18.93 (18.40-19.42)

1) Recorded until pupation after inoculation, and corrected with Abbott’s formula: means
followed by the same letter arc not significantly different at 5% analyzed with DMRT.
2) Days post-inoculation until larvae died.
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Fig. 1. Cumulative mortality of 3rd-instar larvae of Spodoptera litura after being inoculated with SIMNPY, and

incubated at varied temperatures,
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Fig. 2. A. Cross section of a healthy larva of Spodoptera litura, showing normal cell size and structure. (320X ); B. Epidermal

and fat body cells of Spodoptera litura larva showing lightly swollen nuclei three days after inoculation and incubated at
15 °C. (320X); C. Moderately infected symptoms three days after inoculation and incubated at 20 °C. (320x); D.
Heavily infected symptoms three days after inoculation and incubated at 25 °C. (320X ); E. Serious infection of larval
tissues, most cells lysing, and tracheal matrix cells swelling three days after inoculation. Larval tissues full of SIMNPV
polyhedra, and the midgut showing dissociation three days after inoculation at 30 “C. (320X ); F. Tissues and cell lyses
occurring at 35 °C and body cavity full of lysed tissues, cell debris and viruses. (320X ). Bm: Basement membrane; Cc:
Columnar cell; Cu: Cuticle; Ep: Epidermis; Fb: Fat body; Mg: Midgut; Mu: Muscle; Nu: Nucleus; Sn: Swollen nucleus;
Tm: Trachea membrane; Tr: Trachea; Vi: Virus.
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Table 2. Percent of original activity remaining (JAR) of SIMNPY after treatment at varied high temperatures for
two viral preparations as assayed on Spodoptera litura®

Viral OAR (%) (Mean + S.D.)
preparation 45°C B55°C 656°C 75°C 95°C
Powder 96,42 +5.06 ab 8.78+6.16 b 48.46+1.96 ¢ 1.50+2.12d 0.00d
Suspension 100 a 49.651£6.80 ¢ 0.004d 0,00 d 0.00 d

* (AR, hased upon —20°C stock virus suspension with 10" PIBs / ml mortality as 100%; means foliowed by the
game letter are not significantly different at 5% analyzed with DMRT.
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Fig. 3. Percent of original activity remaining (OAR) aof SIMNPY after treatment with phosphate buffer of varied
pH and concentrations of NaQCl, and various waters as assayed on Ath—instar larvae of Spodoptera litura.
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Table 3. Inactivation of SIMNPY by sunlight in the field at various days after spraying on
cabbage leaves with SIMNPV suspension of various concentrations containing

uric acid{1%) as assayed on 3rd-instar larvae of Spodoptera litura"

Time Mortality (%)*
exposed 4 X108 4% 10U 2X10 2X10-U 10° 10U
1hr 86.4a B 89.2a B 90.7a B 100a A 100a A 100a A
1 day 269 E 63.70 D 70.8b C 89.0b B 100a A 100a A
2 days 19.9b¢E 3749c D 62.9¢ C 85.5b B 87.1b B 100a A
3 days 14.0c F 2994 E 36.6d D 63.1c C 83.5h B 100a A

1) Mortality recorded until 14 days after assay, and corrected with Abbott’s formula.
2) Means in each column followed by the same lower—case letter and in each row follow
by the same capital letter are not significantly different (p=0.05, DMRT).
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ABSTRACT
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The pathogenicity and stability of Spodoptera liture nuclcar polyhedrosis
virus (SIMNPV) were affected by incubation temperature, heating, pH, chloride
ion, water quality, and sunlight. The final mortality of 3rd—instar larvae of S.
litura caused by SIMNPV was not significantly increased, but the incubation
period was decreased at higher temperatures. The LT values were 3.29 - 5.06 »
549~ 8.79 and 18.93 days from 35°C to 15°C respectively. Histological sections
showed that nuclei of epidermal cells, fat body, tracheal membrane, and column
cells of midgut were more rapidly infected at higher temperatures of incubation.
The virus in a dry powder was more thermostable than in a suspension. Of the
original activity 80 percent was remained when the virus was exposured at 55°C
for 24 h. SIMNPV was not affected significantly on suspension at pH 5, 7, and 9
for 24 h, but greatly inactivated on exposure to pH 3 and 11, and to solutions
containing chloride ions at high concentrations. Solar radiation was the most
powerful factor that inactivated viral activity in a brief period of exposure. Uric
acid provided significant protection from sunlight for SIMNPV.

Key words: Spodoptera litura, nuclear polyhedrosis virus, pathogenicity, stability.
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