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Abstract – Fungal phytopathogens pose serious problems
worldwide in the cultivation of economically important
plants. Chemical fungicides are extensively used in current
agriculture. However, excessive use of chemical fungicides in
agriculture has led to deteriorating human health,
environmental pollution, damaged to ecosystem and
development of pathogen resistance to fungicide. Microbial
antagonists are widely used for the biocontrol of fungal plant
diseases. Many species of actinomycates, particulary those
belonging to the genus sterptomyces, are well known as
antifungal biocontrol agents that inhibit several plant
pathogenic fungi. Considering high presence of chitin in
fungal cell wall, chitinase enzyme is camped as an effective
biocontrol agent against (Phytopthora-sp44D, Rhizoctonia
solani, Fusarium solani) phyto-pathogenic fungi.
Streptomyces bacteria are able to produce various chitinase
enzymes. Considering the importance of family to investigate
antifungal potential of streptomyces bacteria isolated from
East Azarbaijan region soils based on identification of family
19 chitinase. Encoding gene in these bacteria. To aim the
purpose 110 soil samples were collected from East
Azarbaijan and 310 strepomyces isolates were selected using
macroscopic and microscopic observations. DNA genomic of
all of the isolates were extracted and PCR reactions was done
using chitinase 19 designed primers as marker. Finally the
bacterium were introduced as potentially biological fertilizer.

Keywords – Streptomyces, Family 19 Chitinase, Antifungal
Activity, Biological Control.

I. INTRODUCTION

Today, with the widespread use of chemicals in gardens
and fields leading to the eradication of pathogens, there is
a risk of insects and beneficial microorganism’s
destruction. Reducing environmental pollution caused by
chemical pesticides led to new insights into the
environmental control system and its upgrade. Practical
use of biological control agents by reducing the survival of
the business processes or the use of biological agents in
the field is limited. So, it is important to screen for
beneficial microorganisms. Streptomyces species are G+

bacteria, standstill and filamentous bacteria which are
located among environmental control factors.
Streptomyces colonies are recognizable with chalky
appearance and their smell like the soil. They are
widespread in the nature and specially live in the soil and
are very important parser. Streptomyces species are
metabolically capable of metabolizing many different

compounds including sugars, alcohols, amino acids and
cyclic compounds by hydrolytic enzymes. Also a species
of Streptomyces in soil salinity tolerant plants to stress and
is involved in the control of fungal diseases (6, 7).
Fertilization and plant disease control is the power of
Streptomyces bacteria that enter the soil to increase
tolerance of plants against pests and diseases, and it can be
replaced chemical fertilizers, and pesticides. The bacteria
can also inhibit soil-borne fungal disease causing decisive
effect on crop production has increased (1, 7).

One of the ways to control diseases caused by
pathogenic fungi that have no adverse effects is the use of
biological control methods. Unlike synthetic materials, the
microbiological substances that are less toxic species have
been effective, readily biodegradable and have low
allergenic. In addition, this material does not accumulate
in food products and are also inexpensive and suitable for
use on an industrial scale. Actinomycetes, particularly
Streptomyces species are G+ bacteria, many of which are
soil-borne, broad-spectrum biological control agents such
as antibiotics, hydrolytic enzymes such as chitinase and
enzyme inhibitors against fungal pathogens, plants
produce and secrete (11). Most of the other Streptomyces
species in the temperature range 15 to 37 will grow.
Furthermore, Streptomyces performance including
different mechanisms, such as inhibition of pathogens by
producing antibiotics, competition for iron through
siderophore production, chitinase, glucanase and other
sodium compounds such as phenyl acetic and phenyl
acetic is suitable. The useful features of Streptomyces
have attracted many researches for separation and
recovery of this bacterium in biological control programs
(3, 6).

Streptomyces have direct antifungal activity, which has
been previously reported. Reverse the osteolytic activity of
these bacteria mainly is as a result of hydrolyses enzymes
chitinase and glucanase (6). Chitin is a major component
of fungal cell walls and is one of the most important
features of the Streptomyces chitinase enzyme substrate
capable of using chitin as a carbon source. Due to the high
percentage of chitin in the cell walls of fungi, chitinase
enzyme is considered as a biological control agent
effective against fungi PhytoPathogen. The Streptomyces
bacteria are able to produce various kinds of chitinase
enzymes. Chitinase enzyme produced by Streptomyces
belonging to two families 18 and 19 of qlycosil hydrolyses
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(8, 10). Family 19 indicate anti fungi activities. Azerbaijan
Shargi due to the cultivation of cucurbits and vegetable
production is a major province in the country. So we
should consider seriously the soli diseases phytophthora
sp.44D, Fusarium solani in order to increasing function
and have careful information to control the disease.

II. MATERIALS AND METHODS

A total of 110 soil samples from a depth of 30-15 cm in
spring and summer soil were collected from different areas

of East Azarbaijan province. The soil samples were
isolated from the acetone mists. Isolated from a soil
sample dilutions were prepared according to

123 10,10,10 
.

Investigation showed that the second was

the best dilution to isolate the cause of the suitability of
potential microbial concentration in the dilution. After
planting soil diluted the sample isolate 310 was isolated
microscopic and macroscopic observations. PH of soils in
different areas of the conclusion was that 94 (85%) of the
samples have a pH above 7.

Table 1: The sampled areas of the soil

Row
Number of
picked up
samples

Number of
sampling

Name of  the  area
of  sampling

PH
Row

Number of
picked up
samples

Number
of

sampling

Name of  the
area  of
sampling

PH

-Tabriz7.9-8.556-64Shahverdi7.9-8.4

-Jolfa
7.8-8.4

65-77
Mountain of
Sahand

7.3-8.4

-Kaleibar8.2-8.578-83Shabestar8.1-8.9

-Ahar
7.9-8.6

84-93
Mountain of
Misho

7.1-8.5

-Malekan9-9.394-97Marand7.8-8.3

-Azarshahr8.9-998-102Bonab7.2-8.9

-Khodaafarin8.1-8.5103-110Heris6.5-8.7

Soil Samples (a)

Soil Samples (b)
Fig.1. East Azarbaijan region soils pH, a) number 1 to 55, b)

number 56 to 110

Fig.2. pH percent of evaluated soil samples.

Seven days after the second dilution culture plate
colonies were counted.

Fig.3. Colony numbers from soil samples, a) number 1 to
55, b) number 56 to 110.

According to the above mentioned graphs areas with
high alkaline pH have more Streptomyces species. In other
words, alkaline soils have high potential to isolate the
bacteria. For long-term storage of bacteria isolated in this
study were used frozen bacteria in -80◦ C. Genomic DNA
extracted from the bacteria Streptomyces wall peptide
glycan very hard and resistant to harsh methods
impossible, Therefore, using the fierce heat shock applied
to alternate freezing and thawing, the extract was then
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Fig.4. Graphs to compare the effect of pH on colony.

broken wall Peptido glycan bacteria. Both direct and
reverse sequences were done via BLAST 2 Sequences
software. After obtaining the complete sequence of the
fragment of the nucleotide sequence of the gene sequence
databases by bioinformatics software were compared with
Global Biotechnology (NCBI: National Center for
Biotechnology information). BLAST results showed that
100% of these sequences show overlap with the highest
similarity (96%) of 19 bacteria Streptomyces griseous
chitinase enzyme coding gene sequences.
Family 19 chitinase-producing separations
antagonistic against plant pathogenic fungi:

Because of the extent of the mold damage to most crops
and the farmers from excessive use of fungicides,
identifying biological methods is essential to control these
diseases. To achieve this dual culture isolates of

pathogenic fungi phytopthora sp 44D, Rhizoctonia solani,
Fusarium solani was performed. Isolates compared to
control fungal plates, prevent the growth of pathogenic
fungi.

Name of
fungi

Phytopagan

Radius of fungal
growth on the
control plate

(cm)

Radius of
fungal growth

on the test
plate (cm)

Fusarium
solani

Rhizoctonia
solani

phytophthora
sp.44D
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Fig.5. The number and extent of the productive zone

III. RESULTS AND DISCUSSION

Inhibition of microbial metabolites by plant pathogens
was introduced in 2006 in the Pathology (2, 5). In recent
years the subject of biological control of plant pathogens
using antagonistic microorganisms, especially bacteria,
fungi, and bacteria belonging to the Actinomycetes in root
disease control of crops raised. Microorganisms living in
the rhizosphere of plants are a good choice for use in
biological control methods. Rhizosphere is the first
defense factor of root against the soil diseases (4, 9).
Streptomyces as most known Actinomycetes and due to its
large genome on the linear chromosome is able to produce
many secondary metabolites and play an important role in
medicine, agriculture and biotechnology. These secondary
metabolites and their economical production have very
important role in the country sufficiency. Chitinase
enzyme one of the secondary metabolites produced by
Streptomyces have many applications in environment and
agriculture. According to the study, pH soils province,
samples with pH alkaline and neutral with a species of
Streptomyces than other species were (11) the study of
soils of areas, landlordism, with pH = 9.3 and regions
Azarshahr pH =9 highest pH are the suitable options for
isolation. PH range of the soil samples tested in this
research mainly between 7/7 and -9, which show the soils
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