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Identification of soil inhabiting bacteria of vineyards in Zanjan province and investigation of their
antagonistic effect on Rhizobium vitis the causal agent of root and crown gall
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1- Plant Protection Dept., University of Zanjan, Zanjan, Iran; 2- Plant Protection Dept., University of Razi, Kermanshah, Iran

3- Iranian Research Institute of Plant Protection, P. O. Box 1454, Tehran 19395, Iran

Abstract

Crown and root gall caused by Rhizobium vitis, is one of the most important diseases of grapevine worldwide. In Iran, the disease has
been reported in different areas such as Zanjan province. Despite the importance of the disease in the orchards, there is no an effective
control measure for the disease. In this study the most important soil-inhabiting bacteria from vineyards in Zanjan province were isolated and
were identified. Antagonistic effects of some isolates were investigated against the pathogen. For this mean, samples were collected from
grapevine roots with surrounding soil in vineyards in different areas of the province. Based on morphological, physiological and biochemical
characteristics, 200 isolates were selected and their inhibitory effects were investigated on the pathogen in vitro for antibiotic production.
Fifty isolates with the most inhibitory-effect in the tests were identified to genus and species levels. Some isolates identified as Pseudomonas
spp. were further studied for the ~cnABC gene. Biochemical tests identified representatives as Pseudomonas fluorescens biovare I, 11l and V,
P. putida, Basillus subtilis, Pseudomonas sp.» and Bacillus sp. Identified Pseudomonads showed significant inhibitory effect on R. vitis on
King-B medium also via HCN production. In the PCR, hcnABC gene was amplified from five Pseudomonas strains. Indeed, seven strains
with the most inhibitory-effect in vitro were selected across identified Pseudomonas and Bacillus strains and their antagonistic effect on the
pathogen population was studied in the soil environment. Based on the results, all tested bacteria showed significant inhibitory effect on the
pathogen population. However, Pseudomonas fluorescens bv. V, Il and Bacillus subtilis were more effective.
Key words: crown gall, grapevine, biological control, Pseudomonas, Rhizobium, Bacillus.
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Fig. 1. The inhibition of Rhizobium vitis growth in PDA culture medium by bacteria isolated from vineyard soil in Zanjan province (data are the
mean of three replicates). 1: Pseudomonas sp. (Pks) 2: P. fluorescens bv. 111 (P ) 3: Bacillus sp. (B mo9) 4: B. subtilis (B a32s) 5: Pseudomonas sp. (P
6ss) 0: P. Putida (P x7) 7: Bacillus Sp. (Bka) 8: P. putida (P x1) 9: P. fluorescens bv 1 (P kss5) 10: P. fluorescens bv V (P ks4) 11: P. fluorescens bv 111

(P KSM) EI Bacillus Sp. (B klg) HI B. subtilis (B 355) ﬂi Control
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5 P. fluorescens bv. (P xsy) «P. fluorescens bv. V (P xss)
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Table 1. The most important soil-inhabiting bacteria isolated from vineyards in Zanjan province with inhibitory effect on

Rhizobium vitis and some of their in vitro antagonistic characteristics

Rh. &y 31 Sai,la5 dla i

. Sl - 0599 il 4 5 Sy s 2P b I 5
ol 8 75 A : . PDA S Lo o vitis
Strain code Bacterial strain Hydrogen cyanide Protease Siderophore
production production production The diameter of the inhibition
zone of Rh. vitis growth on PDA
B Bss Bacillus subtilis - + - 4.1%
B w99 Bacillus subtilis - + _ 41
B ka Bacillus subtilis - + _ 41
B x1s Bacillus sp. - + _ 3.4
P kso Pseudomonas fluorescens bv. 111 + - + 4.4
Pss bv. I Pseudomonas fluorescens + - + 43
B As2s Bacillus subtilis - + _ 4
Pxs Pseudomonas sp. - - _ 32
Pxi Pseudomonas putida. + - + 33
Pxs Pseudomonas putida. - - + 41
Pksm Pseudomonas fluorescens bv. 111 + - + 41
P Gss Pseudomonas sp. - - - 33
Pksq Pseudomonas fluorescens bv. V. + - + 45

*Data (cm) are the mean of three replicates

.L.\.T:va;c J‘;\J Aw J:KJL.’?A 9 JZAL;T;L.« [ ] Laesls *

S 5l edllde Pseudomonas fluorescens sla s sl 53 PM7-26R 5 PM2 5LAJ§)'L5T 5 estil b hendBC o5 obs, =Y K&

Ol s Olawl 53 5 Sl slag L

Fig. 2. Detection of the hcnABC gene using PM2 and PM7-26R primers in Pseudomonas fluorescens strains, isolated from

vineyard soil in Zanjan province. M: Marker¢« C: Pseudomonas fluorescens CHAO (the positive control), 2: P. fluorescens P xss.3: P.
putida Px,, 4: P. fluorescens Pxss, 5: P. fluorescens P xsw, 6: P. fluorescens P ks .1: negative control
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