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Abstract

Third-instar Spodoptera litura larvae were infected with various combinations of polyhedral inclusion bodies (PIBs) of S. litura

nucleopolyhedrovirus (SpltNPV) and spores of a microsporidium, Nosema spodopterae, by the diet surface contamination method.
LD50 values of SpltNPV and N. spodopterae to third-instar larvae of S. litura 21 days post-infection (incubated at 26 + 2°C, 75-80%
RH, and L:D = 12:12) were 8.51 x 103 PIBs/larva and 1.13 x 104 spores/larva, respectively. The numbers of dead larvae after
coinfections with the two pathogens were counted, and two lethal peaks were found at 8 and 18 days post-infection. The dead
larvae first contained PIBs only and later contained spores only. These two lethal times coincided with those of infection with
SpltNPV only or N. spodopterae only, respectively. Only 0.5% of dead larvae contained both PIBs and spores. The results of
binomial tests of accumulated mortalities reveal that antagonism between the two pathogens occurred at combinations of 5 x 103
spores with PIBs, and independence occurred especially at high spore dosages. The factor of interference existing with coinfection
of SpltNPV and N. spodopterae needs to be elucidated in future studies.
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Fig. 1. Tammes’ s interaction analysis with isoboles drawn by Fuxa (1979). | = independence, Il = additivity, Il =

synergism, IV = antagonism.
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26 °C 21 26.67% 75%

« )
SpltNPV  N. spodopterae ( )
LDy, 8.51x 10° PIBs/larva (
) N. spodopterae 5x 10°® 1x 10*
SpItNPV 2x 10® 4x 10%® 8x 10°®° 1.6 2x 10*  4x 10* spores/larva
x 10* 3.2x 10* PIBs/larva 26 °C 21 23.33% 86.21%

Table 1. Interaction of Nosema spodopterae and SpltNPV to third-instar larvae of Spodoptera litura

Test N. spodopterae dose SpItNPV dose Observed Expected Z value of
(x10° spores/larva) (x10° PIBs/larva) mortality (%)* mortality (%) binomial test
2 26.67
- 4 40.00
A - 8 48.28
16 55.17
32 75.00
5 2 25.00 43.78 -1.987*
5 4 36.67 54.00 -1.899
B 5 8 38.46 60.34 -2.232%
5 16 46.67 65.63 -2.078*
5 32 73.33 80.83 -0.822
10 2 50.00 56.00 -0.635
10 4 56.67 64.00 -0.803
C 10 8 70.00 68.97 0.113
10 16 75.86 73.10 0.297
10 32 71.43 85.00 -1.436
20 2 68.97 82.30 -1.436
20 4 79.31 85.52 -0.669
D 20 8 75.86 87.51 -1.255
20 16 80.00 89.18 -1.006
20 32 60.00 93.97 -3.721%
40 2 79.31 89.89 -1.139
40 4 82.76 91.72 -0.966
E 40 8 83.33 92.87 -1.044
40 16 76.92 93.82 -1.723
40 32 92.86 96.55 -0.391
5 - 23.33
F 10 - 40.00
20 - 75.86
40 - 86.21

& After 21 days.

b0, + 0Oy (1- 0,), where O, = observed % mortality for SpltNPV alone, O, = observed % mortality for Nosema
spodopterae alone, at the given dose.

* Significant at p < 0.05; ** Significant at p < 0.01.
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Table 2. Dosage-mortality response of the third-instar larvae of Spodoptera litura larvae to SpltNPV and Nosema

spodopterae
Pathogen LD, Dosage-mortality regression Coefficient value
line
SpItNPV 8.51 x 10° PIBs/larva y=0.989 x + 1.118° r=0.980
N. spodopterae 1.13 x 10* spores/larva y=2.130 x - 3.637 r=10.986

@ Mortality recorded 21 days post-inoculation.
Py = mortality in probits, x = log dose.
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Fig. 2. Numbers of larvae died after infected with SpltNPV, Nosema spodopterae or in combinations at given day.
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larvae.
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Fig. 4. The mortalities of the third-instar Spodoptera lituralarvae coinfected with various combinations of SpltNPV and
Nosema spodopterae O showing the larvae containing PIB only, and = spores only.
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Interaction of the Microsporidium and Nucleopolyhedrovirus in
Spodoptera litura
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ABSTRACT

Third-instar Spodoptera litura larvae were infected with various
combinations of polyhedral inclusion bodies (PIBs) of S. litura
nucleopolyhedrovirus (SpItNPV) and spores of a microsporidium, Nosema
spodopterae, by the diet surface contamination method. LD, values of SpItNPV
and N. spodopterae to third-instar larvae of S. litura 21 days post-infection
(incubated at 26 + 2°C, 75-80% RH, and L:D = 12:12) were 8.51 x 10® PIBs/larva
and 1.13 x 10* spores/larva, respectively. The numbers of dead larvae after
coinfections with the two pathogens were counted, and two lethal peaks were
found at 8 and 18 days post-infection. The dead larvae first contained PIBs only
and later contained spores only. These two lethal times coincided with those of
infection with SpltNPV only or N. spodopterae only, respectively. Only 0.5% of
dead larvae contained both PIBs and spores. The results of binomial tests of
accumulated mortalities reveal that antagonism between the two pathogens
occurred at combinations of 5 x 10° spores with PIBs, and independence occurred
especially at high spore dosages. The factor of interference existing with
coinfection of SplItNPV and N. spodopterae needs to be elucidated in future
studies.

Key words: antagonism, coinfection, Nosema spodopterae, Spodoptera litura
nucleopolyhedrovirus (SpltNPV).
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