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Abstract

Background and Objective: According to the importance of rice in ensuring food security at the national and
international levels, it is essential to find ways to increase the production of this strategic crop. For this purpose,
the use of growth-promoting microorganisms (alone or in combination with reduced amounts of chemical
fertilizers) in rice cultivation systems is considered as a potential way to improve fertilizer efficiency and
reduce environmental problems. Therefore, this study was conducted to evaluate the effect of growth-
promoting bacteria on the yield and yield components of rice cv. Amir under reduced amounts of chemical
fertilizers.

Materials and Methods: This experiment was conducted in a split-plot, based on randomized complete block
design with three replications. The experimental treatments included two fertilizer levels (100 and 75 percent
of fertilizer application based on soil test results as the optimal and reduced fertilizer levels, respectively) and
four bacterial inoculation treatments (separate inoculation of each of the bacteria Rahnella aquatilis,
Burkholderia cepacia, combination (R. aquatilis + B. cepacia) and control (no bacterial inoculation)) as the
main and subplots, respectively. SAS version 9.4 statistical software was used to analyze the data. Comparison
of means was also performed using the least significant difference (LSD) method at a probability level of 5%.

Results: According to the results, there was no significant difference between the optimal and reduced
fertilizer levels in terms of the studied traits. While, the use of plant growth promoting bacteria improved the
studied traits of rice compared to the control treatment (no inoculation). In other words, combined inoculation
of R. aquatilis and B. cepacia, increases the heiaht of the plant (11.3 percent), panicle length (11.6 percent),
the number of total tillers per plant (29.1 percent), the total number of filled seeds in panicle (27 percent),
thousand seed weight (7.9 percent), grain yield (25.2 percent), biological vield (20.6 percent), the amount of
potassium in grain and above-ground biomass (46.6 and 45.6 percent, respectively) and the amount of zinc in
grain and above-ground biomass (106.25 and 70.58 percent, respectively) compared to the control treatment
(no inoculation).

Conclusion: In general, by using less chemical fertilizers and replacing them with biofertilizers, without any
significant difference in rice yield and yield components, can achieve sustainable agriculture goals. The use of
growth-promoting bacteria in combination (as the best treatment) led to a further increase in the studied traits.
So that these traits had a statistically significant difference compared to the treatment of without the use of
growth-promoting bacteria, which indicates the achievement of desired yield along with improved
environmental health.
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