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ABSTRACT

Entomopathogenic nematode, Steinernema carpocapsae, was able to invade and kill the several
lepidopteran pests including the beet armyworm, Spodoptera exigua Hubner, which was the most
effective target host. The beet armyworms treated with the effective nematode concentrations were died
within 48 hrs. The lethal effect of the nematode was varied among the developmental stages of the host.
The fifth instar larvae of the beet armyworm was more vulnerable to the nematode than the third instar
larvae. Pupae was, however, refractory to the nematode. All three bioassays (topical application, filter
paper test, and soil treatment) showed the positive correlation between the number of the treated
nematodes and the mortality of the host. Topical application was the most effective and fast-acting
method so that it gave the lethal effect 2 days earlier than did filter paper test at the same number of
the treated nematodes. Soil treatment required higher number of the nematodes to get the effective
lethality than did filter paper test. The fifth instar larvae of the beet armyworm expressed the specific

hemolymph proteins of 5 to 10 kDa in response to nematode infection.
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Table 1. Host specificity of S. carpocapsae
(observed 6 days after application)

Host Host Infection Multiplication
Artogela rapae 5th instar larvae  Yes No
(L)

Spodoptera litura  5th instar larvae  Yes No
(Fabricius)

Spodoptera exigua 5Sth instar larvae  Yes Yes
Hubner

(A)

(B)

Fig. 1. Infective juveniles(A, 100x) of Steinernema
spp. after development within the beet
armyworm, S. exigua(B, 40x)
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Fig. 2. Temporal mortality changes of the fifth
instar larvae of S. exigua by topical
application of S. carpocapsae(¢ 5/5cm)
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Fig. 3. Hemolymph protein changes of the fifth

instar larvae of S. exigua after topical
application of S. carpocapse :

1 & 2: no treatment

3 & 4:1 day after nematode treatment

5 & 62 day after nematode treatment

7 & 8:3 day after nematode treatment
where ‘ScP1’ and ‘SeP2’ represent the
nematode-induced proteins.
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120y Table 3. Development of S. carpocapsae in the fifth
133 instar larvae of S. exigua after nematode
todes/ application(150 infective juveniles) to filter
nematodes paper (¢ 55e) at 25
100+ - host
67 Stages of nematodes™
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X
~ x 33 8 +++ o+ + -
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g * Number of nematodes :
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Fig. 4. Temporal mortality changes of the fifth .
instar larvae of S. exigua by S. carpocapsae 80|
to filter paper(¢ 5.5m)
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Table 2. Development of S. carpocapsae in the fifth
instar larvae of S. exigua after topical
application of the nematodes(150 infective
juvenlies) at 25°C

H
O

Mortality (%)

Stages of nematodes™ )
Days after treatment 20|
2nd 3rd 4th abult

4 - + + -
5 - - - ++ v
4
6 ++++ + - 0
7 + e i it 0 10 20 40 60
* Number of nematodes : # Nematodes/host
‘-’ represents no nematodes,
‘+" represents O - 50 nematodes, Fig. 5. Control effect of S. carpocapsae on the
‘++ represents 50 - 100 nematodes, third instar larvae of S. exigua after
‘+++" represents 100 - 1000 nematodes, and applying the nematodes to filter paper

‘++-++" reepresents more than 1000 nematodes. (¢ 5.5cm)
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Fig. 6. Control effect of S. carpocapsae in the
fifth instar larvae of S. exigua after
applying the nematodes to filter paper
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Fig. 7. Control effect of S. carpocapsae on the
fifth instar larvae of S. exigua after
applying the nematodes to 10 ml soil
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