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Figure 1- Chitinase activity of some Streptomyces isolates on minimal chitin agar
(MCA) medium, 8-10 d after incubation at 28°C.
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Figure 2- Diagram of antifungal activity of Streptomyces isolate 410 against R. solani in
in vitro condition.
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Table 1- Bioassay results of solubility tests of the antifungal principle (s) of
Streptomyces isolate No. 410 against R. solani in fractions of different solvents indicated
by well diffusion-method at 20 mg mL™ of dry crude.
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Figure 3- Scanning electron micrograph of mycelia of Streptomyces isolates No. 410.
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Figure 4- In vivo greenhouse results in pistachio seedlings (P): In plants inoculated with
the pathogene (R. solani) alone and (A+P): Plants inoculated with both R. solani and the
antagonist Streptomyces isolate 410, (C): Untreated control plants. (A): Plants
inoculated with Streptomyces isolate 410 alone
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Figure 5- A. Electrophoretic mobility pattern of PCR amplified fragment (600 bp) of
partial chitinase gene from Streptomyces isolate 410 (line 1) and pattern of DNA ladder
mix (100-10000 bp) (line M). B. Electrophoretic mobility pattern of colony PCR
fragment (600 bp) of white colony.
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Figure 6- Nucleotide sequence of the partial chitinase gene and the predicted amino acid.
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Figure 7- Homology matrix of chitinase gene amino acid isolated from Streptomyces
isolate 410 and other existed chitinase genes from 18 and 19 family of chitinase in NCBI
by using DNAMAN software.
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Figure 8- Alignment of the amino acid sequence of partial chitinase gene from
Streptomyces isolate 410 with other existed amino acid sequences of families of 18 and
19 chitinases in NCBI by using DNAMAN software.
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Abstract

Rhizoctonia solani, the causal agent of damping-off, root rot and stem rot, is one of the
most important phytopathogenes with a wide host range which causes significant reduction in
yield of pistachio (Pistacia vera). In search for finding chitinolytic biocontrol agents,
actinomycetes producing chitinase enzyme were isolated from agricultural soils of Sirch,
Kerman province . From tested isolates, Streptomyces isolate 410 significantly reduced the
incidence of disease. Chitinase gene (603 bp) was cloned, sequenced and characterized from
this isolate. The results showed that nucleotides encoding 200 amino acids and molecular
weight of 21636.9 Da. This protein had the high homology with the family 19 chitinases
glycosyl hydrolases which have the major role in the defense response against
phytopathogens.
Keywords: Biological control, Streptomyces, Chitinase, Rhizoctonia solani, Pistachio.
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