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Pesticidal Activities and Effect on Its Biological Characteristics of
Bacillus thuringiensis Strains from Soil against Rice Pests,
Cnaphalocrosis medinalis and Maranga aenescens
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Young Nam Youn' and Yong Man Yu'
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ABSTRACT : For biological control of larva of Cnaphalocrocis medinalis and Naranga aenescens do
considerable damage to crops by folding and scraping the leaf tissue of rice, a large number of Bacillus
thuringiensis isolates have been obtained from soil samples in Korea and the pesticidal activity was
assayed against two insect pest species described above. Among 53 Bt isolates tested in bioassay, 18
and 13 isolates showed over 90% mortality against C. medinalis and N. aenescens, respectively. Some
isolates (11 isolates including CAB141) presented dual activity against C. medinalis and N. aenescens.
These isolates showed over 96% control effect in pest control in laboratory against larvae of C. medinalis.
Also, it was investigated that pupation, pupal length, and adult emergence of larvae exposed to Bt suspension
decreased. Especially, the pupal length of C. medinalis after being fed corn seedling leaves treated Bt
suspension for 10 days, were much smaller than that of control.

KEY WORDS : Bacillus thuringiensis, Cnaphalocrocis medinalis, Naranga aenescens, Pesticidal activity,
Pupal length
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Table 1. Pesticidal activities (Toxicity) of B. thuringiensis isolates against Cnaphalocrosis medinalis and Naranga aenescens

Insect pests Bacillus thuringiensis strains (>90% mortality) Total
C medinali CAB104, CAB106, CAB108, CAB114, CAB115, CAB116, CAB118, CAB119, CABI20, s
- medinans CABI121, CABI24, CAB132, CABI141, CAB164, CAB174, CAB187, CAB180, CAB381
CAB106, CAB108, CAB114, CAB115, CAB118, CAB120, CAB121, CAB133, CABI41,
N. aenescens 13
CABI164, CAB187, CAB380, CAB381
C. medinalis & CAB106, CAB108, CAB114, CAB115, CAB118, CAB120, CAB121, CAB141, CAB164, N
N. aenescens CABI187, CAB381
CAB102, CAB105, CAB107, CAB110, CAB119, CAB125, CAB126, CAB134, CAB169,
Nom-toxic CABI173, CAB174, CAB175, CAB176, CAB178, CAB180, CAB182, CAB368, CAB369, 33
n-tox CAB370, CAB371, CAB372, CAB374, CAB375, CAB376, CAB377, CAB378, CAB379,
CAB382, CAB383, CAB384, CAB385
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Fig. 1. Comparison of damage level caused by C. medinalis larva in the bioassay after treatment of each B¢ spore and crystal

suspension (L: CAB108/Control) : (R: CAB108/Control/CAB106).

Fig. 2. Comparison of damage level caused by N. aenescens
suspension (L: CAB141/CAB368) : (R:HARI002/CAB141).

larva in the bioassay after treatment of each Bt spore and crystal
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Table 2. Damage level, control effect, pupation rate, and emergence rate of 3" instar of C. medinalis after treatment of high insecticidal

bt isolates’ spore and crystal suspension

Isolates Damage level (%) Control effect (%) Pupation rate (%) Emergence rate (%)
CABI141 2.11 96.09 4.00 0.00
CABI118 421 92.21 0.00 0.00
CABI108 10.53 80.51 0.00 0.00
CAB381 11.23 79.22 0.00 0.00

Control 54.03 - 77.33 90.52

| —e—Control —m—CAB133 —a—CABI180 —x—CAB370
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Fig. 3. The amount of corn seedling leaves damaged by larva
of C. medinalis after treatment of high insecticidal bt isolates’
spore and crystal suspension during 10 days.
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Fig. 4. The amount of corn seedling leaves damaged by larva of

C. medinalis after treatment of low insecticidal bt isolates’ spore
and crystal suspension during 10 days.
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Table 3. Motality, Damage level, control effect, pupation rate, and emergence rate of 3" instar of C. medinalis after treatment of low

insecticidal bt isolates’ spore and crystal suspension

Mortality (%) in

Isolates Bioassay Damage level (%)  Control effect (%) Pupation rate (%) Emergence rate (%)
CAB133 66.33 13.33 75.33 0.00 0.00
CAB180 20.00 26.32 51.29 72.00 88.89
CAB370 13.33 34.39 36.35 80.00 85.00
Control 0.00 54.03 - 77.33 90.52
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Fig. 5. Comparison of damage level caused by C. medinalis larva in the laboratory pest control experiment after treatment of each

Bt spore and crystal suspension (L: CAB180/Control/CAB133) :

(R: Control/CAB381).

Table 4. Effects of Bacillus thuringiensis isolates tested on length of pupa, pupation rate, and emergence rate of Cnaphalocrocis

medinalis.
CAB133 CABI173 CABI180 CABI182 CAB370 Con
Mortality (%) 66.33 6.67 20.00 0.00 13.33 0.00
Pupa length (mm)* 7.9+0.2a 8.8+0.4ab 8.0+0.6ab 8.7+0.6ab 8.6+0.6ab 9.0+0.3b
Pupation rate (%) 32.00 35.71 53.33 100.00 66.67 100.00
Emergence rate (%) 100.00 100.00 57.14 100.00 75.00 100.00

*Values represent meantSD. Different letters at values in rows show significant different (one-way ANOVA, post hoc test by Turkey)

in SPSS. F=4.355; P=0.005

Table 5. Effects of Bacillus thuringiensis isolates tested on length of pupa, pupation rate, and emergence rate of Naranga aenescens

CAB107 CAB368 CAB369 CABI125 CON
Mortality (%) 53.27 0.00 6.67 27.32 0.00
Pupa length (mm)* 7.0+0.3a 7.4+0.4ab 7.3+0.4ab 7.3+0.7ab 8.1+0.2b
Pupation rate (%) 75.00 33.33 57.14 78.24 85.71
Emergence rate (%) 55.56 40.00 62.50 66.67 78.00

*Values represent mean+SD. Different letters at values in rows show

in SPSS. F=1.689; P=0.200

significant different(one-way ANOVA, post hoc test by Scheffe)
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