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A Granulosis Virus of the Diamondback Moth, Plutella xyiostella
(LEPIDOPTERA : PLUTELLIDAE)

Kisaku AKUTSU

Summary

In June, 1976, many larvae of the diamond back moth, Plutella xylostella were found infected with a
granulosis virus at a cabbage plantation in Edogawa Branch of Tokyo Agricultural Experiment Station. The
infected larvae became sluggish and its colar became whitish yellow. The segments of larval body were un-
usually swollen. The capsules of the virus which were obtained from the diseased larvae had a size of
346 + 30nm in length and 221 * 21nm in width. Bioassay tests with different concentrations of the virus
inoculum showed that this virus has very strong pathogenicity to first- and second-instar larvae, when the
virus was administered to fifth-instar larvae, the disease rarely appeared after pupation. The period from ex-
posure to the virus until death depended on the temperature, and all infected larvae were killed within 6 days
at 28°C and 10 days at 20°C. The granulosis virus of the diamondback moth was not infectious to the beet
worm, Autographa nigrisigna, cabbage armyworm, Mamestra brassicee and common cabbage worm, Pieries
rapae crucivora. Spray of the virus inoculum on cabbage field caused a highly mortality. Therefore, number

of healthy larvae and pupae per cabbage plant in the virus treated plots were reduced as compared with the

non-treated plots.
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Fig 1. Larvae of Plutella xylostelia infected with granulosis virus.

A ! Normal fifth-instar larva.

B ! Infected larva at same stage. The segments of the body were abnormally swollen.
(' . Larva which died of granulosis, hanging by its caudal prolegs from the side of cabbage leafl,
D I Dead larva discharged a milky white fluid from broken integument.
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Scanning electronmicrographs of the capsules of a granulosis virus of Plutedla xylosteiia,

A : Capsules were obtamined from diseased larvae,
B : Capsules similar to plate A at a higher magnification.
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Table 1. Susceptibility of larvae of Plufella
aylosteléa 1o a granulosis virus of
a
P. xylostella

Larval Conc.of No. Mortarity LGE
instar inoculum tested (%) (—log)
109 25 100
10-! 25 96
1 10-2 25 76 2.5
103 25 36
10-* 25 8
cont , 25 0
0" 25 96
10°! 25 88
2 10-2 25 64 2.5
10-3 25 36
10 25 12
cont . 25 0
109 20 85
107! 20 75
4 10-2 20 45 1.6
1074 20 20
1074 20 5
cont, 20 0
10" 20 30
10-1 20 15
5 1072 20 10 <0
10-° 20 0
10-4 20
cont . 20 0

a 'The concentration of the original inoculum
was adjusted to one infected matured larva per
10m¢ distil led water,
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Table 2. Susceptibility of fifth-instar larvae of Plutella aylostella Lo a granulosis virus

No. of Per cent of pupae dead of
larvae i ; Other Adult
Granulosis )
tested diseases emergence
Test 1B 24 8.3% 1.2% 87.5 %
Test 20 24 4.2 1.2 91.6
Contrel © 20 0 10. 0 90. 0

a Death occurred in the pupal stage.

b The inoculum was adjusted to one infected matured larva per 10mf of water,

¢ No virus fed.
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Table 3. Effect of temperature on the period of lethal infection of a granulosis virus in
larvae of Péulella xylostelia,

No. of Cummulative mortarity on day—
Treatment Temperature larvae
tested? 3 4 5 6 7 8 9 10
20 C 30 0% 0% 3% 17% 31% 60% 80% 99%
Inoculated ® 25 C 30 0 17 40 80 93 = = 2=
28°C 28 7 29 68 93 96 — = —
20 C 25 0 0 0 0 0 0 0 0
Control © 25C 25 0 0 0 0 0 0 0 0
28T 25 0 0 0 4 — — . —

a Second - instar larvae.
b The inoculum was adjusted to one infected matured larva per 100m¢ water,

¢ No virus fed.

Table 4. Pathogenicity of a granulosis virus of Plutella xylostella to some lepidoplerous

insects?

No. of No. of

Insect species Instar larvae larvae
lested infected

Autographa negrisigne 1 25 0
Mamestra brassicae 1 115 0
2 82 0

Preris rapae crucivera 1 30 0
2 30 0

Plutella xylostella 2 36 32

a The inoculum was adjusted to one infected matured larva per 10m¢ distilled water,

Table 5. Chenges in the number of healthy larvae and pupae per cabbage plant in plots treated

. . . a
with a granulosis virus

Treatment? Control
Days 1 infected matured 10 infected matured
-f:{ larvae per 100m¢ larvae per 100m¢
@ er . No. of healthy No. of No. of healthy No. of No. of healthy No. of
application . ) ;
infected ———— infected —— infected
Larvae Pupae larvae Liarvae Pupae larvae Larvae Pupae larvae
0 3.4 0.7 0 3.5 0.5 0 3.7 0.7 0
5 2.4 0.4 0.1 2.2 0.4 0.6 2.6 1.1 0
9 25 0.3 2.4 1.8 0.2 2.2 5.3 1.6 0
12 10.0 0.9 2T 7.1 0.1 2.7 14.9 2.0 0
14 4.9 1.2 1.2 5.9 1.1 2.3 7.3 31 0.1

a There were 28 cabbage plants in each test plot.

b The virus suspension was spray with a hand sprayer,
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