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Assessment of Streptomyces isolates of tomato rhizosphere for biocontrol of Fusarium
oxysporum f. sp. radicis-lycopersici

Mohammad Javad Zahed' and Keyvan Behboodi®*
1. M. Sc. Student and Associate Professor, Department of Plant Pathology, University College of Agricultur & Natrual Resources,
University of Tehran, Karaj, Iran
(Received: Apr. 30, 2017 - Accepted: Aug. 21, 2017)

ABSTRACT

Fusarium oxysporum f.sp. radicis-lycopersici (FORL) is a causal agent of tomato crown and root rot, a soil-borne disease
of worldwide importance in commercial tomatoes. Actinobacteria, in general, and Streptomyces, in particular, are
recognized as plant disease controllers and plant growth promoters due to their wide production of the secondary
metabolite. In this study, 740 Actinobacteria isolates were gathered from different tomato farms throughout Fars and
Alborz provinces. Enzymes production test, such as protein activity, production of siderophore, demonstrated a positive
result for all isolates. The results also showed that the UTS49 cell-free culture in 3 x 10 ® concentration was able to
prevent the fungal spore germination with the rate 94%. The results indicated that best biofilm was mostly formed by
UTS385, UTS10 and UTS49 isolates. In greenhouse conditions, the results showed that UTS49 caused the reduction of
the disease up to 25%, which was the most reduction rate of disease symptoms among the studied isolates. S. carpaticus
UTS49 demonstrated a strong and stable impact on colonization of cucumber and tomato rhizosphere. According to the
biochemical and 16S rDNA, S. carpaticus UTS49 was identified and introduced as the best one against to the pathogen.
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Figure 1. Inhibition of Fusarium oxysporum f. sp. radices lycopersici by Actinobacter strains. The data represent mean
values of three independent measurments. Number within each column followed by the same letter are not significantly
different at P<0.01 according to tokey's test. Data are means and standard deviation of three replicates. Error bars
reperesent the standard deviation.
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Figure 2. ODyg, reading from microtiter plate assay of bioilm formation by Actinobacters strains. The data represent mean

values of three independent measurments. Bars with the same letter are not significantly different at P<0.01 according to tokey's
test. Data are means and standard deviation of three replicates. Error bars reperesent the standard deviation.
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Figure 3. The inhibition of spore germination activity of Cell Free Culture of Actinobacteria strains on agar media aginst
FORL. The data represent mean values of three independent measurments. Bars with the same letter are not significantly
different at P<0.01 according to tokey's test. Data are means and standard deviation of three replicates. Error bars
reperesent the standard deviation.
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Figure 4. The ODgq reading from inhibition of spore germination activity of Cell Free Culture of
Actinobacteria strains microtiter plate assy in different period time
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Table 1. Effect of Actinobacteria strains on disease severity of tomato crown and root rot and growth
parameters of tomato seedling. means was calculated from five independent observations

Actinobacteria Percentage of aerial organs Wet Shoot Root Root dry Whole dry
isolate severity weight length length weight weight
UTS49 25a 20.13a 34.53a 29.13a 09a 3.05a

uUTS307 30b 17.23b 32.63b 25.23b 0.66 b 2.60 b
UTS385 40d 15.9d 253f 19.9f 05e 2.29f
uTS401 30b 16.2d 281c 21.2d 0.62 ¢ 2.44d
UTS10 35¢c 16.8b 293¢ 238¢c 0.65b 254c¢
UTS210 55 f 146 f 22i 17.7h 0.33¢g 197 h
uTS632 35¢ 165¢ 236h 185¢g 0.46 f 23le
UTS13 45¢ 15.2¢ 235h 20.2e 06¢c 23le
UTS19 40d 16.57 ¢ 246 f 19.3f 051e 237e
UTS634 45¢e 16.2d 27.4d 196 f 0.55d 237e
UTS632 40d 13.82¢g 20.22 ¢ 1541 0.26 h 1.81i
UTS529 35¢ 13.3h 23.7h 20.3e 0.61c 2109
UTS45 55 f 12.21i 19.1k 14.3] 0.13i 1.50]j
UTS503 759 13.3h 18.4k 13.7k 0.09j 1.58 k
Control 0h 15.6 ¢ 26.7d 20.2 e 0.63 ¢ 0.63 |
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Those sharing the same letter are not significantly different base on tokey at P<0.05.
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Figure 5. Dynamic of population of UTS49 in tomato and cucumber rhizosphere.
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Figure 6. phylogenetic tree drived from maximum parsimony analysis of the 16s rDNA genes from UTS49 isolate.
Branch points supported bootstrap value over 50%. Micrococcus luteus used as the out group.
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Figure 7. A) Dual culture assy for in vitro inhibition of mycelia growth of F. oxysporum f. sp. radices lycopersici by S.
carpaticus UTS49. FORL were cultured on potato dextrose agar paltes. B) Bioilm formation by Actinobacteria strains: 1)
UTS634, 2) UTS385, 3) UTS49. C) Siderophore production in chrome azural S agar paltes after thee days. D) Light
microscopy observation on effect of various cell filtrate culture from S. carpaticus UTS49 on hyphal morphology of
FORL (swollen hyphal tip).
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