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o ABSTRACT o

Microorganisms surrounding plant roots play an important role in improving soil
properties, stimulating plant growth and increasing yield, which encourage their use
as biofertilizers by adding effective bacterial species that fix atmospheric nitrogen and
increase nutrients availability to plants.

The research aimed to determine the effectiveness of different inoculations
using some types of Plant Growth Promoting Rhizobacteria (PGPR) and their mixtures
on the growth of chickpea plants and the formation of root nodules. The experiment
was designed using a completely randomized block method (seven treatments with
three replicates and four plants in each replicate). Seeds of chickpea plants were treated
with four bacterial species, either individually or in a mixture. Growth parameters
including plant height, fresh and dry weight of shoot and root shoots, number of
effective and ineffective root nodules were measured. The soil texture, pH, organic
matter content, total nitrogen, available phosphorus and potassium were also
estimated. The research was carried out in the 2021/2022 season in the nursery of the
Faculty of Agriculture Engineering at Tishreen University.

The results revealed that the inoculation with single bacterial species or their
mixtures significantly improved plant and soil parameters in the all treatments as
compared to the control. Among the treatments,M4 mixture was superior to all other
treatments, and significantly increased plant height (74.9%), root length (81.9%), fresh
and dry weight of the shoot (218.6%, 204.7% respectively), fresh and dry weight of
the root system (229% and 190.3% respectively), and the number of root nodules
(100%) as compared to control. In addition, M4 treatment increased soil content of
total nitrogen by 45.9%, available phosphorus by 100.2%, and available potassium by
47.8% as compared to the control. These results indicate the importance of used
bacterial species in improving soil fertility, stimulating plant growth and nodules
formation which ultimately increased plant yield.

Keywords: Rhizobacteria, PGPR, Biofertelizer, chickpea, root nodes, soil.
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