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Screening of biofilm forming rhizobacteria of field crops for biological control of
Pectobacterium carotovorum subsp. Carotovorum, the causal agent of potato soft rot
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ABSTRACT
In this research for obtaining rhizobacteria with high ability of biofilm formation and investigation of their

role in biocontrol of Pectobacterium carotovorum subsp. carotovorum, 100 soil samples from East and West
Azarbaijan provinces were collected and 214 bacterial isolates were isolated and purified by serial dilution
method. Obtained isolates were screened based on their inhibition against Pectobacterium and the ability of
biofilm formation under in vitro. Thirteen out of 214 isolates showed high antagonistic activity against
Pectobacterium under in vitro condition and 12 isolates showed high ability of biofilm formation. In potato
slices bioassay, isolates with high ability of biofilm formation such as G19-1 and G177 inhibited the
establishment of pathogen and they prevent soft rotting. However, in greenhouse studies, only isolate G177
could reduce the disease. It increased the stem growth as well. In general, the results of this study showed
that biofilm formation as a mechanism is not responsible for biocontrol of Pectobacterium and this factor is
affected by different environmental agents.
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Table 1. Screening of robust biofilm forming rhizobacteria by crystal violet staining assay.

Antagonistic isolates OD at 600 nm Antagonistic isolates OD at 600 nm
N168 3.06a N69 2.18defghijklmno
G12 2.85ab N50 2.12efghijklmnop
G15 2.88ab N29 2.09fghijklmnopg

G8 2.82abc N63 2.01ghijklmnopgr
N184 2.82abcd N86 2.01ghijklmnopqr
N64 2.79abcde N66 1.98ghijklmnopqr
G13 2.79abcde N140 1.98hijklmnopgr
G11 2.81bcdef N60 1.94ijklmnopqr
N30 2.77bcdef N48 1.86ijklmnopqr
N59 2.74bcdef N61 1.88ijklmnopqgr
N177 2.73bcdefg N15 1.87ijklmnopqr
G9 2.66bcdefgh N80 1.84ijklmnopqgr
N76 2.16bcdefghi N45 1.77jklmnopgr
N185 2.6bcdefghi N175 1.78jkImnopqr
G18 2.58bcdefghi N127 1.72jklmnopgr
G5 2.52bcdefghij N84 1.65kImnopgr
G19-1 2.53bcdefghijk N67 1.67Imnopqgr
N32 2.28bcdefghijk N135 1.5mnopqr
N181 2.41bcdefghijkl N92 1.47mnopqr
G7 2.43bcdefghijkl N90 1.46nopgr
N53 2.4bcdefghijkl N56 1.40pqr
N93 2.28hcdefghijkl N65 1.55pqr
N136 2.30bcdefghijkl N122 1.42qrs
N28 2.14cdefghijkl N70 1.38rs
N2 2.25cdefghijkl N72 1.21s
N68 2.18cdefghijkl

wilisee slo cnS lae jo S3b sl S a5l by (598 plidgn caind JS45 sla iSlgs, JUyE Y Sy
Table 2. Screening of robust biofilm forming rhizobacteria by pellicle formation assay using different media.

Pellicle formation on different media

MSNg" MSNgp™ LBMG
N M R N M R N M R
N181 G5 N64 G7 G5 G18 G19-1 G9
N64 N185 N30 G59 G9 G59 G177 N181
N30 N168 G18 G184 N168 G184 N185
G184 G177 G8 N64 G7
G18 G9 G13 N30 G5
G7 G8 G12 G8
G59 G13 Gl1 G11
G19-1 G12 G15 G12
G11 G19-1 G13
G15 G177 G15
N168
N181
N185

* MSN medium with glycerol and manganese, ** MSN medium with glycerol and pectin, ***LB medium
with glycerol, N: none biofilm forming, M: mediocre biofilm forming, R: Robust biofilm forming
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Figure 1. Biofilm formation of isolates N185 (robust biofilm forming) and G6 (weak biofilm forming) in
three different media as determined by pellicle formation bioassay.
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Table 3. comparison of rotting percent and growth factors means in greenhouse studies

Antagonistic isolates Percent of rotting Fresh root Foliage fresh Length of stem Length of root
weight (g) weight (g)
N179 67.16ab 3.67° 12.58a 23.667ab 15ab
G6 33.8ab 6.126a 16.95a 24.333ab 18ab
G10 67.66a 3777 6.63a 11.333b 18.333ab
G177 0b 5.184a 21.23a 36.833a 18.500ab
G19-1 67.66a 2.880a 7.51a 8.500b 13.833b
Mock treated control 0b 6.693a 22.47a 35.167a 20.500ab
Infected control 33.8ab 5.392a 13.69a 24ab 21.500a

(s ST laalaz oliondign 9 (Sjolp a8 Oloogas F Jgax
Table 4. Biochemical and physiologic characteristics of antagonistic isolates

Test N179 G6 G10 G177 G19-1
Gram reaction + + + + +
Motility + + + + +
Spore formation + + + + +
Swelling of bacterial body +
Aginine dihydrolase + + + + +
Pectolytic Activity -

Growth @ 45°C + + + + +
Growth in 7% NaCl + + + + +
Utilization of citrate - + + + +

Anaerobic growth in glucose broth +

Wl 5 (SPO0A-P) Lol sosS aelas i Jld
o ), (Smith et al. 1999) wgd oo oldom JoSis
23 JseelS 5 55500 (SO W a5 i o ol
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