——
Y-V PS o 1P Y bl [ ¥ 5ledd T als

AREEL

Evaluation of Biofilm Formation Ability by Biofilm Growth Promoting Bacteria at the root
Surface of wheat (Triticum aestivum L.) and their effects on Grain Yield

Esmaeil Karimi'*, Nasser Aliasgharzad?, Ezzatallah Esfandyari®

Received: 16 February 2022 Accepted: 09 August 2022

1-Assist. Prof., Dept. of Soil Science and Engineering, Faculty of Agriculture, University of Maragheh, Iran.

2- Prof., Dept. of Soil Science and Engineering, Faculty of Agriculture, University of Tabriz, Iran.

3-Prof., Dept. of Production Engineering and Plant Genetics, Faculty of Agriculture, University of
Maragheh, Iran.

*Corresponding Author Email: sm_ka80@yahoo.com

Abstract
Background & Objective: Rhizospheric growth promoting bacteria isolated from wild plants are introduced
as biofilm forming PGPR. Due to their mode of action they behave as winner in plant root colonization
process in the soil. Because of such advantage they are good candidates for the efficient inoculum production
industries.

Materials & Methods: This experiment was performed under controlled conditions by inoculation of wheat
seeds with nine biofilm forming growth promoting bacteria in a completely randomized design with three
replications, and the growth characteristics of wheat were investigated under non-stress conditions.

Results: The bacterial biofilm forming on wheat root was verified under confocal microscopic imaging.
From the structural point of view, the diverse biofilms were detected among the bacteria. Total dry weight,
stem dry weight, root dry weight, total shoot fresh weight, stem fresh weight and spike fresh weight, second
leaf chlorophyll content, and wheat height were affected by the bacterial inoculation. Bacillus toyonensis 18-
2 and Bacillus zhangzhouensis 23-3 were able to increase the total dry weight by 15% and 12%, respectively;
compared to control treatment.

Conclusion: The biofilm formation by PGPR isolated from non-crops on the surface of wheat root showed
that these bacteria have the ability to utilize wheat root secretions and settle in its rhizosphere. Due to the
positive effect of the bacteria on wheat growth, the rhizosphere of non-crop plants can be considered as a
suitable source for the isolation of new PGPR. The above mentioned two bacteria can be used as a potential
candidate for the future experiments.
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