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Abstract

The entomopathogenic nematode, Steinernema carpocapsae, was formulated as a paste with water retentive polymer and oil
in which soybean or cottonseed oil was emulsified by partial dehydrogenation. The paste formulation was optimal for enhancing
tolerance of S. carpocapsae to some unfavorable environmental factors, such as humidity, temperature, and ultraviolet-ray (UV)
irradiation in the field conditions. The larval mortality caused by treating with the paste ranged from 10 to 70% under 50 to 92% RH
at 8 days after assaying with 4 th instar larvae of the Asian corn borer, Ostrinia furnacalis. Larval mortality was as high as 80% or
over when incubated at 4-32 o C for 10 days. However, the mortality declined from 100 to 16% when incubated at 35 o C for 24 h.
The paste formulation after continuous irradiation to UV for 12 h still caused 90% mortality, while the preparation without
formulating in paste caused only 20% mortality after irradiating for 2 h. Residual effect of the paste on corn leaves against the borer
was also measured in the laboratory. The larval mortality declined from 100 to 13% within 7 days without pasting whereas the
mortality stayed higher than 40% for 14 days after the paste was applied to corn plants in screen house. In field trials, the insect
number per plant decreased as raising the nematode concentration in paste, resulting in higher number of marketable ears. The
control efficacy with this paste formulation was similar to that of chlorpyrifos. Comparison of the paste formulation and the capsule
formulated with calcium alginate showed that larval mortality at 4 days after treatment was greatly higher by applying paste than
by capsule when tested both in the laboratory and in screen house.
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Fig. 1. Effect of S. carpocapsae in paste on mortality of O. furnacalis 4th instar larvae under various relative hu-
midities (at 25°C).
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Fig. 2. Effect of S. carpocapsae in paste on mortality of O. furnacalis 4th instar larvae at various temperatures (un-
der R.H. 90%)

RAERBHFRIHEREA 269



125

100

75

50

Insect mortality (%)

Incubation time (h)

= BTTRAFTAHTNEREIARDABILEIHE -

Fig. 3. Effect of S. carpocapsae in paste on mortality of O. furnacalis 4th instar larvae at 35C.
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Fig. 4. Effect of S. carpocapsae on mortality of O. furnacalis 4th instar larvae under UV irradiation. (A) Nematodes
in paste (B) Nematodes on wetted filter paper.
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Fig. 5. Mortality of O. furnacalis 3rd instar larvae caused by S. carpocapsae in paste remaining on potted corn
plants in screen house.
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Fig. 6. Mortality of O. furnacalis 3rd instar larvae caused by S. carpocapsae in paste applied to potted corn plants
in screen house.
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Table 1. Persistence of nematode paste in the sweet cornfield at Tali, Taichung

Application No. of cavities and insects/plant® Rate of
Treatment Stem Tassels marketable
times Cavity Survivor Cavity Survivor ears (%)*
larvae larvae
Paste Three 0.38f 0.05¢ 0.27e 0.03f 78a
1X10'(1Js/g) {0.30) (0.05) (0.14) (0.03) (0.02)
Paste Three 0.80e 0.25d 0.73¢c 0.27e 73b
5X10(1ds/g) (0.10) (0.17) (0.35) (0.10) (0.02)
Paste Three 1.30c 0.60b 0.63d 0.38¢ 68d
1X10°(1Js/g) (0.35) (0.26) (0.58) (0.36) (0.03)
Paste Five 1.37b 0.58b 0.75¢ 0.33d 73b
1X10%1ds/g) (0.28) (0.06) (0.48) (0.26) (0.02)
Chlorpyrifos Two 1.03d 0.53¢ 0.97b 0.52b 69¢
(5%, w/w) (0.15) {0.25) (0.08) (0.20) (0.03)
Control Two 1.75a 0.77a 1.55a 0.93a 45e
(0.30) {0.33) (0.09) (0.18) {0.04)

* Within a column, means (8. D.) followed by the same letter are not significantly different at 5% level by Du-
ncan’s multiple range test.
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Table 2. Comparison of mortality of 4th-instar larvae of O. furnacalis caused by S. carpocapsae formulated in pas-

te and capsule

Nematode Insect mortality (%)}*
Nematode :
Preparation Number Time (days)
(1Js) 1 2 3 4
Paste (1676 ) 28.33a 91.67a 100.00a 100.00a
Capsule (144£10) 28.34abc 33.33¢c 33.33c 33.33b
Suspension (162+14) 33.33abc 61.67b 85.00b 100.00a
Paste blank 0 26.67cd 30.00c 31.67¢ 31.67b
Control 0 0.00e 0.00d 0.00d 0.00c

* Within a column, means followed by the same letter are not significantly different at 5% level by Duncan’s

multiple range test.
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Fig. 7. Comparison of mortality of O. furnacalis 3rd instar larvae caused by S. carpocapsae in paste and in capsule

on potted corn plants.
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MR A AT R R o TR R T
EAEM U o KRBT TG ERH B8
B> MARIEFLE SR - RER/NESHR
RG> BEAEFRHEMHE WTLHR
RERIK - BAERBERERA £ R
MM A BB TN EORIER 48 > B EhE
PETHHSEFLERE - ASBTEI £ 3 cm > 47
RSN A B R o

LU AR ik T B B R ) S EE N R KR 4N
B BIEHR  RBBEHEBEB M 2~3
% 0 T B B MR UL 5 PR 1 4R B0 9 5 B 0 R E
&) 4 & (Kaya et al., 1987; Capinera et al.,
1988) » HIEABBIE N A 46% KB EA B
R EHIEY > HEERE > S18EHF
BEMBR o RBUE B 5458 0 B8 -
SESBHENAERPEIESE HAR
#90% Rz B AH R ER - Fiin
B E MBS o T AR T B DY 4 B B B
B E A 30% MFET- % - HY R 2 LI
EEBRG L > WA EEBEGRE A EE
B BAERBTIARE ©

HBTBT VA B EORIE » K& DB S
HABUENBER K E - HEMEXREETH
BE AERARYE g5 B%sYR R
MEEMBE ML B (Tseng and Wy,
1990) © BAAEARER B MO BEF - BEARRBRIRE)
B RAE TEBEREH B - H7
RERBELRCEER NG R SEM
YRR B RS ) 2B E -
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Characteristics of a Paste Formulation Containing
Entomopathogenic Nematode, Steinernema carpocapsae
(Nematoda: Steinermatidae) and its Application for Control of
the Asian Corn Borer, Ostrinia furnacalis (Lepidoptera:
Pyralidae)

Chi-Chin Cheng, Li-Chang Tang and Roger F. Hou" Department of Entomology, National Chung Hsing University, Taichung,
Taiwan 402, R.0.C.

ABSTRACT

The entomopathogenic nematode, Steinernema carpocapsae, was formulated
as a paste with water retentive polymer and oil in which soybean or cottonseed
oil was emulsified by partial dehydrogenation. The paste formulation was
optimal for enhancing tolerance of S. carpocapsae to some unfavorable
environmental factors, such as humidity, temperature, and ultraviolet-ray (uv)
irradiation in the field conditions. The larval mortality caused by treating with
the paste ranged from 10 to 70% under 50 to 92% RH at 8 days after assaying
with 4th instar larvae of the Asian corn borer, Ostrinia furnacalis. Larval
mortality was as high as 80% or over when incubated at 4-32°C for 10 days.
However, the mortality declined from 100 to 16% when incubated at 35°C for 24
h. The paste formulation after continuous irradiation to UV for 12 h still caused
90% mortality, while the preparation without formulating in paste caused only
20% mortality after irradiating for 2 h. Residual effect of the paste on corn
leaves against the borer was also measured in the laboratory. The larval
mortality declined from 100 to 13% within 7 days without pasting whereas the
mortality stayed higher than 40% for 14 days after the paste was applied to corn
plants in screen house. In field trials, the insect number per plant decreased as
raising the nematode concentration in paste, resulting in higher number of
marketable ears. The control efficacy with this paste formulation was similar to
that of chlorpyrifos. Comparison of the paste formulation and the capsule
formulated with calcium alginate showed that larval mortality at 4 days after
treatment was greatly higher by applying paste than by capsule when tested
both in the laboratory and in screen house.

Key words: Steinernema carpocapsae, entomopathogenic nematode, Ostrinia
furnacalis, Asian corn borer, paste formulation.
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