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Abstract
The 3rd stage infective juvenile (IJ)) of the entomopathogenic nematode, Steinernema carpocapsae, was found to be highly

pathogenic to the Asian corn borer, Ostrinia furnacalis. Pathogenicity of nematodes to the 3rd, 4th, and 5th instar larvae of the corn
borer was estimated by LC50 to be about 7.5, 8.7, and 16.3 Is/ml, respectively. The LT50 value was determined to be 1.4, 2.4, and
4.9h for 3rd, 4th, and 5th instar larvae, respectively, when exposed to 200 Us. At the same quantity of nematodes, the pupal
mortality was 28.3%. However, it was only 6.7% when the quantity of nematodes was lowered from 200 Us to 10 Is. Corn borer
mortality was not significantly different between treatment with nematodes and application of Bacillus thuringiensis perparations
on the sweet corn field. Efficacy of nematodes against the corn borer when protected in the form of paste was found to be similar
to that of chlorpyrifos. Comparison of different application times showed that application of nematodes after larval infestation
resulted in fewer stem cavities and lower numbers of larvae surviving than with application before infestation. Therefore, it is
suggested htat timing If nematode application may practically affect its effectiveness against corn borer larvae.
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Table 1. LCs of O. furnacalis larvae caused by S. carpocapsae

LCs* Concentration-mortality SE
Instar (95% confidence regression line R
limits) (IJs/ml) (Y=a+bx)** ofb
3rd 7.5(6.1—8.9) Y=3.13+2.13x 0.40 0.966
4th 8.7(6.8—10.9) Y=337+1.73x 0.28 0974
5th 16.3(14.7—18.1) Y =0.69+3.55x 0.50 0.981

* Recorded on the 2nd day after exposure to S. carpocapsae.
** Y: mortality in probits, x: log concentration (IJs/ml).

R DMEXRRE200ERE T YR S HHTHR

Table 2. LTw of O. furnacalis larvae after exposure to 1Js of S. carpocapsae

LTsx* Time-mortality SE
Instar (95% confidence regression line R
limits) (h) (Y=a+bx)** of b
3rd 1.4(0.7—1.9) Y=4.85+1.09x 0.31 0.925
4th 2.4(1.8—3.6) Y=4.56+1.16x 0.31 0.933
5th 4.9(3.9—17.1) Y=3.88+1.61x 0.40 0.942

* Recorded after exposure for different durations.
** Y: mortality in probits, x: log time (h).
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Fig. 1. Pupal mortality of O. furnacalis with different inoculated numbers of S. carpocapsae.
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Table 3. Comparison of effectiveness of S. carpocapsae and Bt for control of O. furnacalis on a sweet corn field

No. of cavities and insects/plant Marketable
Treatment Stem Tassel ears/
Cavity Survivor Cavity Survivor yield
Nematode Paste 2.00 be 1.05 be 0.55 b 0.37 ab 71.54 a*
(0.96) (0.46) (0.30) (0.20) ( 3.64)
Nematode Suspension 3.42 ab 2.05 ab 0.70 b 0.37 ab 5148 b
(0.45) (0.23) (0.25) (0.16) (3.13)
Bt Cutlass Suspension 2.90 ab 1.97 ab 0.82 ab 0.57 ab 59.48 ab
(0.09) (0.13) (0.20) (0.18) (2.39)
Bt San415 Suspension 3.17 ab 2.20 ab 0.98 ab 0.55 ab 49.93 b
(0.81) (0.76) (0.03) (0.05) (15.83)
Bt Cutlass Suspension 2.07 be 1.13 be 0.67b 0.30 b 49.08 b
+Nematode (0.29) (0.33) (0.18) (0.10) (15.64)
Bt San415 Suspension 2.42 abc 1.53 be 0.82 ab 0.45 ab 52.83 b
+Nematode (0.68) (0.46) (0.23) (0.05) (1.27)
Chlorpyrifos Granule 125 ¢ 0.72 ¢ 0.57 b 0.28b 65.53 ab
(0.53) (0.28) (0.08) (0.08) ( 7.46)
Ck = 3.73 a 3.00 a 1.85 a 1.00 a 32.89 ¢
(0.79) (0.87) (1.03) (0.73) ¢ 3491

* Within a column, means (S.D.) followed by the same letter are not significantly different at the 5% level by

Duncan’s multiple range test.
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ERIEL B2 IO ETES0.7% - HEARAER
fESRAHT - Glazer (1992) H1%3S. carpocap-
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» B2 E B AT 2 3 R 4Bt T W TR IE M B
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Table 4. Comparison of effectiveness of different microbial agents for control of O. furnacalis on a sweet corn field
No. of cavities and insects/stem and tassel

Treatment Cavities** Survivors**
A B A B
Nematode Paste 1.50 g 1.90 fg 0.67 f 1.25 de*
(0.15) (0.13) (0.13) (0.00)
Nematode Suspension 2.82 de 3.53Db 1.88 ¢ 2.18 be
(0.12) (0.33) (0.03) (0.15)
Bt Cutlass Suspension 2.98 cd 3.27 bed 1.72 cd 2.13 be
(0.14) (0.21) (0.33) (0.40)
Bt EG2175 Suspension 3.60 b 3.20 bed 240 b 1.98 be
(0.35) (0.05) (0.30) (0.16)
Beauveria Suspension 3.20 bed 3.45 be 190 ¢ 2.18b
bassiana (0.30) (0.43) (0.35) (0.18)
Chlorpyrifos Granule 2.27 ef 160 g 1.68 cd 1.00 ef
(0.33) (0.25) (0.49) (0.25)
Ck = 5.13 a 5.10 a 3.97 a 3.87 a
(0.45) (0.13) (0.08) (0.14)

* Within the same treatment (cavities or survivors), means (S.D.) followed by the same letter are not
significantly different at the 5% level by Duncan’s multiple range test.
** A: application of nematodes after larval infestation. B: application of nematodes before larval infestation.
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Efficacy of the Entomopathogenic Nematode, Steinernema carpo-
capsae (Rhabditida: Steinernematidae), Against 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.O.C.

ABSTRACT

The 3rd stage infective juvenile (IJ) of the entomopathogenic nematode,
Steinernema carpocapsae, was found to be highly pathogenic to the Asian corn
borer, Ostrinia furnacalis. Pathogenicity of nematodes to the 3rd, 4th, and 5th
instar larvae of the corn borer was estimated by LCy to be about 7.5, 8.7, and 16.
3 IJs/ml, respectively. The LTy value was determined to be 1.4, 2.4, and 4.9 h for
3rd, 4th, and 5th instar larvae , respectively, when exposed to 200 IJs. At the
same quantity of nematodes, the pupal mortality was 28.3%. However, it was
only 6.7% when the quantity of nematodes was lowered from 200 IJs to 10 IJs.
Corn borer mortality was not significantly different between treatment with
nematodes and application of Bacillus thuringiensis preparations on the sweet
corn field. Efficacy of nematodes against the corn borer when protected in the
form of paste was found to be similar to that of chlorpyrifos. Comparison of
different application times showed that application of nematodes after larval
infestation resulted in fewer stem cavities and lower numbers of larvae
surviving than with application before infestation. Therefore, it is suggested
that timing of nematode application may practically affect its effectiveness
against corn borer larvae.

~

Key words: Steinernema carpocapsae, Ostrinia furnacalis, pathogenicity, biolo-
gical control.
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