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Abstract

A nuclear polyhedrosis virus (SIMNPV) was isolated from a single larva of the tobacco cutworm, Sopdoptera litura (Fab.), in
Wufeng, Taiwan. Electron micrographs showed that the polyhedra were irregularly measuring ca. 1.90um in diaameter, and that the
virion contained several nucleocapsids within the envelope. The virion is rod-shaped, with parallel sides and round ends. The
nucleocapsid is enlongated with parallel sides and straight ends, measuring 324 x 48 nm. This SIMNPV isolate was highly
pathogenic to S. litura larvae, with LC50 values being 5.47x105, 4.47x104, 6.16x105, 3.12x106, 1.4x107, and 7.28x108 PIBs/ml for the
Ist to 6th instar, respectively, as assayed by inoculum-imb-ibing method. The LT50 values of inoculated larvae were also delayed as
the larvae were getting older. Thus S. litura larvae became less susceptible to SIMNPV with age. Polyhedra of SIMNPV were
propagated in 4th- and 5th-instar larvae by the inoculum-imbibing method. The viral yield was compared, by producing at various
inoculum dosages, incubated at 30 and 35°C.The number of polyhedra produced was positively correlated with larval weight and
inoculum dosage. Higher incubation temperature resulted in higher larval mortality. The larvae were killed before reaching
maximum body weight, resulting in lower yidlds of the virus when incubated at higher temperatures. The polyhedra could be
detected one day to post-inoculation (pi), and increased rapidly on day 2-3 (pi), reaching the highest level production on day 5. The
maximum number of polyhedra was 2.47x109 PIBs per larva, and 3.07x1010 PIBs per gram after lyophilization.
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Fig. 1.A. The morphology of a polyhedral inclusion body of SIMNPV. (6,000x); B. The morphology of virion and
nucleocapsids of SIMNPV. (72,000x); C. Polyhedra occluding multiple enveloped virions. Usually 3-8
nucleocapsids are enveloped in each virion.(40,600x).
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Table 1. Concentration— and dosage—mortality responses of Spodoptera litura larvae to
SIMNPV
LCx Imbibed LD;, Dosage—mortality  Coefficient

Instar  PIBs/ml  volume(ul) PIBs / larva regression line value

2nd 4.47x10° 1.0 45 y=1.787Tx—3.311 r=0.985
3rd 6.16x10° 2.0 1,232 y=1056x—0.876 r=0.933
4th 3.12x10° 3.0 9,360 y=0.837x—0.436 r=0.978
bth 1.43x10 10.0 142,870 y=0.710x —0.080 r=0.999
6th 7.28x10° 15.0 10,920,000 y=0.667x—0.907 r=0.973

1) Recorded mortality unti]l 10th day after inoculation, and corrected with Abbott's
formula.
2) y= mortality in probits, x= log dose (PTBs / larva).
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Table 2. LT of 2nd--to Bth-instar larvae of Spodoptera litura inocuiated with different

concentrations of SIMNPY

Virus Conc. LTy (days)

{PIBs / ml) 2nd-instar 3rd-instar 4th-instar 5th-instar
3.8 x 10 9.93 — - -
12 x 10° 7.94 - - -
38x10F 6.89 >>>10.00 >>>1000 >>>10.00
12x 10 6.83 8.45 >10.00 >10.00
38x10° 6.37 8.16 9.61 9.86
1.2 x 107 5.79 7.74 7.86 7.94
3.8x 107 o 7.38 T7.41 7.46
1.2 x 10° — 7.09 7.23 7.43

1) Cumulative larval mortality was recorded until 10th day post—inoculation, and

corrected with Abbott's formula.

2) Inoculated with inoculum-drinking methed, and incubated at 25°C.
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Table 3. The pupation, emergence, sex ratio, fecundity of Spodoptera litura Bth-instar

larvae post viral infection

Treatment Normal Successful Sex ratio Eggs/
(PIBs / ml) pupation{¥) emergence{ %) female / total female / day
0.0 98.57 100 0.468 300-350
3.3x1F 97.37 100 0,375 300-350
1.0x10° 100 100 0.462 300-350
3.3x10° 100 100 0.574 200 250
1.0x10° 100 100 0.500 150-200
3.3x10° 100 100 (.565 —

1) Inoculated with inoculum-drinking method, and incubated at 25°C.
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Fig. 2. The propagative rate of SIMNPV in 4th-(A) and bth-instar{B) larvae of Spodoptera litura at 30 and 35°C.
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Table 4. The comparison of daily virus yield by 4th— and bth-instar larvae inoculated with
10°PIBs / mlat 30°C

Days post- Virus yield (x10° PIBs / larva}

inoculation 4th~instar hth-instar
3 0951092 bc A 3.80£232¢ A
4 4774425 abe A 1609863 b A
b 8641400aB 26.83+4.25a A
6 7244268 ab A 19.30£9.14 ab A
7 5811204 abe A 17.39+9.64 ab A
8 7.38£6.60 ab A 17.18£9.05 ab A
9 10.22+2.07a B 1783121 ab A
10 7361371 ab A 1510+1.75 b A

1) Means in each column followed by the same lower—case letter and in each row
followed by the same capital letter are not significantly different (p>0.05, DMRT).
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Table 5. The comparison of virus yield by 4th and 5th instar larvae treated with two viral
concentrations and incubated at 30 and 35°C until 5th day post-incculation.

Incubation Virus yicld (x10° PIBs / larva)

temperature 4th-instar treated by Sth-instar treated by
{°C) 10° PIBs / ml 107 P1Bs / ml 10° PIBs / ml 10" PIBs / ml
30 3.9+32.5 cd 8.6+4.0 he 8.6+2.1 be 26.8+43a
35 0.6+0.1d 1.7+1.3d 10.7+0.7 b 10.7£28b

1) Means followed by the same letter are not significantly different {p>0.06, DMRT).

RN SEHERYRRBEOAEIORISCTRECHESLLE

Tahle 6. The comparison of body weight of virus—infected and healthy 5th—instar larvae
at 30°C and 35°C

Days post— 30°C 35°C

mnoeulation infected control infected conirol
1 155.56+17.8d 154.3+16.0e 172.3+16.0d 1877+ 5.2e
2 253.5+26.1d 248.7£17.6d 269.7+31.8cd 207.3424.0d
3 469.4+60.9¢ 839.3+19.6¢ 600.8+81.8a 796.0+90.5a
4 651.5+£52.0ab 822.5+30.9a 570.0161.0a 673.0£99.5b
5 737.7804a 729.74+99.1b 430.8+54.8b 471.7+67.3c
6 542.1£115.0be 451.3+118.2¢ 36671 145.0be 283.0+ 24 .8de
7 417.0+£90.3¢ 343.51+16.6d 391.1434.3b 318.0+£29.8d
8 443.1150.2¢ 318.7x 6.0d 418.3£82.6b 293.6£46.7d
9 439.4x79.7¢c 329.7+33.1d 364.2+80.1bc 279.3+21.2de
10 427.4+114.4¢ 345.7+£13.7d 401.8+97.1b 318.3+£37.1d

1) Means in each column followed by the same letler are not significanily different (p >0,

05, DMRET).
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Fig. 3. The retationship between propagative rate of SIMNPY and average body weight in 4th— and bth-instar
larvae of Spodoptera litura at 30°C.

10 : aQo -
’g A;-{I_'_._'—."_“‘-——o V.. + 800 E
B &7 /. o AT T a—a o
= 4700 2
m T/l o
o 84 4 "
o A7/1 + 600 3
o] @ =
P 1\ 1\1 i I 1500 g
5 1 z
£ j. o '§ _—I‘ b; 9 1400 2
-g 6 1 J_\A/¥ \ — b. w. _8
5 .l + 300 :g’,
o 54 ¢ — ¢ :30°C, 10 PiBs/m1 ¢
S a—a 350 whasy/m 200 :%

4 } b | { t } + + 100
0 4 5 6 & 8 9 10 11 12
Days post inoculation

Er WSS OAENS BREERMEEE L EEE  RIABTTLHATHRERREER RSN -
Fig. 4. The average body weight and viral production by bth-instar larvae of Spodoptera litura after inoculation
with SIMNPY incubating at 30 and 35°C.
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Fig. 5. The cumulative mortality and viral production by 5Sth-instar larvae of Spodoptera litura after inoculation

with SIMNPV incubating at 30 and 35°C.
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Pathogenicity and propagation of Spodoptera litura nuclear
polyhedrosis virus isolated in Taiwan

Tuan, S. J.*, Kao, S. S., Leu, U. L., and Cheng, D. J. Biopesticide Department, Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, Wufeng, Taichung Hsien, Taiwan
41301, R.O.C.

ABSTRACT

A nuclear polyhedrosis virus (SIMNPV) was isolated from a single larva of
the tobacco cutworm, Spodoptera litura (Fab.), in Wufeng, Taiwan. Electron
micrographs showed that the polyhedra were irregularly measuring ca. 1.90 um
in diameter, and that the virion contained several nucleocapsids within the
envelope. The virion is rod-shaped, with parallel sides and round ends. The
nucleocapsid is enlongated with parallel sides and straight ends, measuring 324
x 48 nm. This SIMNPYV isolate was highly pathogenic to S. litura larvae, with
LCs values being 5.47x10°, 4.47x10% 6.16x10°, 3.12x10°, 1.4x10°, and 7.28x10°
PIBs /ml for the 1st to 6th instar, respectively, as assayed by inoculum-imb-
ibing method. The LT values of inoculated larvae were also delayed as the
larvae were getting older. Thus S. [litura larvae became less susceptible to
SIMNPV with age. Polyhedra of SIMNPV were propagated in 4th— and
5th—instar larvae by the inoculum—imbibing method. The viral yield was
compared, by producing at various inoculum dosages, incubated at 30 and 35°C.
The number of polyhedra produced was positively correlated with larval weight
and inoculum dosage. Higher incubation temperature resulted in higher larval
mortality. The larvae were killed before reaching maximum body weight,
resulting in lower yields of the virus when incubated at higher temperatures.
The polyhedra could be detected one day to post-inoculation (pi), and increased
rapidly on day 2-3 (pi), reaching the highest level production on day 5. The
maximum number of polyhedra was 2.47x10° PIBs per larva, and 3.07x10" PIBs
per gram after lyophilization.

Key words: Spodoptera litura, nuclear polyhedrosis virus, SIMNPV LCs, LDs,
LTs
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