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Effect of biofilm by plant probiotic rhizobacteria on root colonization and growth of
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ABSTRACT

A total of 11 probiotic strains of Bacillus subtilis were used to evaluate the potential of biofilm formation and wheat root
colonization. Experiments carried out in a completely randomized design with four replications. According to results of
this study, biofilm formation and biosurfactants production showed a high diversity in studied rhizobacteria, B3, B1 and
B4 strains produced the maximum amount of mentioned metabolites. Evaluation of root colonization was performed
using rifampicin and nalidixic acid resistant mutants. B4 and B3 with 4.41x107 cfu/g and 4.35x10" cfu/g had the highest
root colonization compared to other strains. Correlation of 0.74 and 0.80 was obtained between biofilm formation and
biosurfactants production with wheat root colonization, respectively. In another part of this study, the effects of studied
strains were evaluated on wheat plant growth factors. All probiotic rhizobacteria strains increased the length of roots and
aerial part of wheat and most of them increased dry weight of roots and aerial part. Based on the findings of this research,
strains with high potential in biofilm formation and biosurfactants production were colonized wheat root very well and
most of studied strains showed the effect of increasing on wheat growth factors.
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Figure 1. Biofilm formation, biosurfactants production and wheat root colonization by studied probiotic rhizobacteria. Different

letters indicate statistically significant difference at 5% level (Biofilm formation) or 1% level (biosurfactants production and root
colonization) between treatments according to Duncan’s multiple range test (numbers are average of four replications)
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Table 1. Effect of studied probiotic rhizobacteria on wheat growth factors

Strains Root length Aerial length Fresh root weight Fresh aerial weight Dry root weight Dry aerial weight
(mm)* (mm)* (mg) * (mg)** (mg)* (mg) "™
B1 342 15.00 555% 88° 100%® 561
B2 35.332 22.33%® 340%¢ 93¢ 153® g3
B3 27.33%4 23.33%® 293 % 160° 143® 126®
B4 33.662 12.00¢ 5762 114°¢ 105® 59¢
B5 32.66° 26.66° 353%¢ 493%® 173® 120%°¢
B6 35.66° 26.33% 5932 5732 1932 14632
B7 27.66 26.332 326°%°¢ 73¢ 113® 60¢
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B10 27.23M 21.00® 303" 273%¢ 126%® 73
B11 26.23" 20.00% 276°¢ 260™ 170® 60¢
Control 24.66¢ 10.66¢ 475%¢ 337%¢ 93" 63¢
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ns, * and ** indicate no statistically significant difference and statistically significant difference at 1% and 5% levels according to Duncan’s multiple range

test, respectively (numbers are average of four replications).
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