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Fig. 1. Right) Host insect breeding in Laboratory; Middle) Bt colonies grown on LBA medium; Left)
NPV virus purified in Laboratory.
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Fig 2. Right) The series of dilutions required; Middle) Performance of bioassay test; Left) Dead
Larvae died after bioassay.
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Table 1. Variance analysis of the interaction effects of different concentrations of B. thuringiensis and
Nucleopolyhedrovirus on H. armigera under laboratory conditions.
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5.94 14.69 8.8 8.14 40 s
291 5.02 6.39 7.72 (CV) (%) (9u039) Sy gy

Josinn et 100,00 51 Jlaiol o 53 Jlogine w5 47 5™
"and " significant at 1% and 5% probability level; ™: no significant
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Table 2. Mean comparison of the interaction effects of different concentrations of Bacillus

thuringiensis and Nucleopolyhedrovirus on Helicoverpa armigera compared to control under laboratory
conditions.
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100 ® 100 ? 5552 46.6° 10* Bt 73 (2 x 10") 2
100 ® 1002 53.3%® 46,62 10* Bt 72 (2 x 10") 3
100 100° 53.3 46.6° 10* Bt 50 (2 x 107) 4
100 ® 95.5 48.8 ™ 422%® 10* Bt 12 (1 x 107) 5
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955 822° 51.07 40" 10° Bt 12 (2 x 107) 7
100° 82.2°¢ 51.07 40 10° Bt 72 (2 x 107) 8
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100 ° 93.3° 46.6 “ 37.7™ 10* Bt 50 (1 x 107) 10
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1002 93.3° 48.8 ™™ 37.7™ 10* Bt 73 (1x 107) 12
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51.07 ¢ 46.6 ¢ 40 26.6¢ 10* Bt 58 (2 x 107) 17
48.8 * 44.4 ¢ 33.3°%" 244° 10* Bt 58 (1 x 107) 18
44.4 42.2° 37.7 1 22.2¢ 10° Bt 58 (2 x 107) 19
4227 40 31.07" 2221 10° Bt 58 (1 x 107) 20

A 7Y Jlexsl a8 (6 ,ls tae OS] S rie B> S ol sl sla il (st 58 40
Means followed by same letter in each column are not significantly different at 1% of probability level according
to DMRT.
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Table 4. The minimum lethal concentration of 50% (LC50) of native Bt and NPV isolates on tobacco bud worm.

Lla> 50 Concentrations chile  Isolate's name  wlas b '
9,
CaiS Ll 10° alx b S o ole
< 2100 1x100 10t N )
LC50 con. isolate Pathogen
7x10° 62 55 _ _ 72 1
8x10° 60 53.3 _ _ 73 2
8x10° 60 53.3 _ _ 12 Bt 3
8x10° 60 53.3 _ _ 50 4
9x10° 53.3 51 _ _ 58 5
8.1x10* _ _ 5 52 10 NPV 5
8
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ABSTRACT

Helicoverpa armigera is one of the most important tobacco pests in all over the world. Today, due to the
problems of using chemical pesticides such as environmental pollution and endangering the health of humans and
other organisms, high costs and the problems of pest resistance, has led to more attention to use of IPM method and
important biological control agents such as Bacillus thuringiensis (Bt) and Nuclear Polyhedrosis Virus (NPV). In
this research, the interaction effects of combined use of 5 superior Bt isolates and one superior NPV isolate that in
previous research of authors, were isolated from different parts of the northern of Iran, the investigation was
conducted by combining two concentrations of Bt (2 x 10’ — 1 x 10’ spore/ml) and two concentrations of NPV (10°
— 10* POB/ml). The mortality of 2" larvae of H. armigera was compared among the pathogen treatments on a
completely randomized factorial design with 20 treatments and 3 replications under laboratory conditions in plant
protection department of Tirtash Research and Education Center through 2016. The results showed that Bt isolates
(12, 73, 72, 50) with (2 x 10’ spore/ml) concentration in combination with NPV (10* POB/ml) had the most lethal
effect, so that on 7 and 14 days after treatment, they had 100% lethal effects. The lowest mortality related to Bt-58
with (1 x 10" spore/ml) in combination with NPV (10° POB/ml), which on the 4™. day after applying the treatment,
it caused only 42/2% mortality. LCs, of superior isolate (Bt-72) was equal to 7 x 10° spore/ml and superior isolate
(NPV-10) was equal to 8/1 x 10* POB/mI. The results revealed that 1 x 10’ spore/ml concentration of Bt in
combination with both two NPV concentrations and also Bt (2 x 107 spore/ml) in combination with 10* POB/ml
showed Additive effects. Synergistic interaction effects were observed in combination of the highest concentration
of Bt (2 x 10’ spore/ml) and the lowest concentration of NPV (10° POB/mI). Generally, the results of this research
showed that the combination of (Bt + NPV) leads to increase their pathogenicity and mortality.

Key words: Bt, Interaction effect, Helicoverpa armigera, NPV, Native isolates.
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