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Summary:

This study aimed to test the effect of local plant growth-promoting rhizobacteria
(PGPR) in inhibiting wheat common root rot pathogens and improving the growth and
yield of infected plants. Sixty-six bacterial isolates, , were isolated from infected and
healthy wheat roots from several regions in Syria and in addition to three control
isolates. Their ability to inhibit the growth of two fungi causing wheat common root rot,
Cochliobolus sativus and Fusarium graminearum, was tested under laboratory and pot
conditions. The results showed that six bacterial isolates had a strong antagonistic effect
on the studied fungi by producing antagonistic substances, where the antagonism
distance ranged from 1.75-5.75 mm for F. graminearum and 4.12-8.6 mm for C. sativus.
Some other isolates also showed an antagonistic effect by producing hydrogen cyanide
gas (HCN). Pot experiments showed that using these isolates as agricultural treatments
resulted in an increase in seed germination, plant length, and resistance to root rot by
82.8% for F. graminearum and 89.1% for C. sativus compared to the control. The results
also showed that these isolates belong to the PGPR group, that 58 isolates possessed
growth-promoting traits such as nitrogen fixation, phosphate solubilization, potassium
and calcium carbonate dissolution, indole acetic acid production, siderophore
production, and ammonia production. Some isolates were characterized by combining
more than one trait with each other. Field experiments showed that using these isolates
as agricultural treatments resulted in an increase in plant length by 41.6% and wheat
yield by 114% compared to the control. Two effective isolates (10.2-16.2) in Wheat
root rot control and different characteristics of PGPR were classified by biochemical
and molecular methods, which showed that they belong to the Enterobacteriaceae
family through the phylogenetic tree and similarity matrices. It was found that isolate
10.2 is Serratia liquefaciens and isolate 16.2 is Enterobacter hormaechei. The study
concluded that there is stability in the characteristics of the studied isolates in their
antagonism to wheat root rot in the laboratory and in pots, and in the bacteria that
enhance the growth of wheat plants in the field for two consecutive seasons. These
bacteria can also be used to preserve plant and soil health and reduce greenhouse gas

emissions as a sustainable method in agriculture.
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