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Table 1. Zone of growth inhibition caused by metabolites in eight Actinomycetes sp. against three plant pathogens. The underlined samples were
obtained from mountain and others from jungle.

solates ACS3 ACS5 ACS6 ACS12 ACS18 ACS29 ACS31 ACS32 ACS41 ACS46  ACS54  ACS57 ACS60  ACS69 ACST70
Pathog
X. campestris - - - 10+0 - 100 - 13+0.17 - 13+0.35 12.6+04 - 19+0.11  25%0 20.6+0.11
E. amylovora - - - - - - - - - - - - 13.35+0.1 - 11.3+0.11
F. oxysporum - - - 0.8+0 - - - - - - - - - 15.6+£0.2 20.3+0.5

e S S hgw alewbion 9 S3P98090 ST 39T Jou
Table 2. Morphological and biochemical characteristics of selected strains

Strains Sugar Extracellular Temperature (°C) pH
Fermentation enzymes
Color Glucose  Lactose sucrose Gelatinase  Protease  Amylase  Cellulase Catalase 4 20 25 30 37 55 5 7 9
mycelium
AC Cream + - + - - + + + o+ 4+ o+ - - -
S60
AC Brown + - + - + - + + e
S69 black
AC  White gray + - + - + - + + -+ o+ o+ -+ -

S70
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Figure 1. The effect of two seeding cultures (A/B) and three fermentation media (Hicky Tresner,
Glycerol Soy meal and Glycerol) on inhibition zone in selected strains.
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Table 3. The effect of different variables on production of inhibition zone for AC60 strain in presence of
X. campestris.

Variables Inhibition zone Variables Inhibition zone
(mm) (mm)
Carbon Glycerol 19+0.1 % Soybean 0.2 12+0.07
source Starch 11+0.01 0.4 12+0.08
Glucose 0 0.6 14+0.02
Dextrose 8+0.07 0.8 17+£0.1
1 19+0.07
1.2 17+0.03
%Glycerol 0.5 9+0.07 pH 6 11+0.02
1 11+0.01 7 19+0.07
15 18+0.01 8 9+0.07
2 8+0.1 9 0
2.5 19+0.07
Nitrogen Peptone 10+0.01 Temperature 15 14+0.1
source Soy extract 15+0.07 20 17+0.1
Malt extract 7+0.07 25 21+0.02
NH4NO4 8+0.06 30 19+0.08
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Figure 2. Maximum L.ikelihood tree showing the position of obtained isolates among members of genus
Streptomyces. Alignment of sequences carried out by Muscle software. Numbers on branch nodes are
bootstrap values shown as percentages of 1000 replications. Bootstrap values greater than 50% are indicated.
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Abstract

In recent years, the use of microorganisms as a pathogenic antagonist and also a
substitute for chemical pesticides has drawa the attention of researcliers. Actinomycetes
are one of the most important bacterial groups with the ability to produce a variety of
secondary metabolites and could be applied as biological agents against pathogens. This
study included isolation, identification and evaluation of antimicrobial activity of
Actinomycetes isolated from soil samples against three plant pathogens as Fusarium
oxysporum, Xanthomonas campestris and Erwinia amylovora. Actinomycetes strains
were isolated on the Starch Casein Agar and Glycerol Casein Agar. The screening of the
antimicrobial activity against pathogens was primary evaluated with the cross culture
method and followed different seeding and fermentation cultures. Fifteen Actinomycete
isolates were selected to measure their antimicrobial activity against pathogens based on
their phenotypic characteristics. The primary screening showed that 8 strains have
antibacterial effects against at least one pathogen which was evaluated by plant pathogen
inhibition zone. The results showed that the inhibition zone increases with the use of
glycerol medium in some strains. Three strains were identified as Streptomyces sp. based
on 16S rRNA gene. The culture compound and conditions optimization of ASC60 strain
showed that fermentation media containing glycerol and soy meal at 25°C and neutral pH
has the highest inhibitory zone against X.campestris. Future studies can focus on
purification of antimicrobial compounds and improvement of production conditions in
order to effectively use these strains in pest control.
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