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Abstract

Background & Objectives: Rice (Oryza sativa L.) is an important crop that is grown worldwide to supply the
world’s expanding food demand. In sustainable agriculture, the use of biological fertilizers has a special role
in increasing crop production and maintaining stable soil fertility, which their effect on weed competition
should be investigated. This study aimed to investigate the effect of nitrogen fertilizer management and
growth-promoting rhizobacteria on rice yield in competition with weeds.

Materials & Methods: In order to investigate the effect of plant growth promoting rhizobacteria (PGPR) and
nitrogen fertilizer on the yield and yield components of rice (Tarom Hashemi) in the presence of weeds, a field
experiment was carried out on factorial arrangement based on randomized complete blocks design with three
replications in 2022 in babol. Experimental treatments include 1) control (without nitrogen fertilizer and
PGPR); 2) 100% nitrogen fertilizer; 3) inoculation with Enterobacter sp. bacteria; 4) inoculation with Ensifer
sp. bacteria; 5) inoculation with Burkhoderia capacia bacteria; 6) combined application of Enterobacter
bacteria + 50% nitrogen fertilizer; 7) combined application of Ensifer bacteria + 50% nitrogen fertilizer and 8)
combined application of Burkhoderia + 50% nitrogen fertilizer as the first factor and two levels of absence
and presence of weed as the second factor. In the final harvesting stage, density and dry weight of weeds,
morphological traits and yield and yield components of rice were investigated.

Results: According to the results, purple nutsedge (Cyperus rotondus L.), barnyard grass (Echinocloa cruss-
galli) and water plantin (Alisma plantago-aquatica L.) weeds were present in the field, and the density and dry
weight of these weeds increased due to the application of chemical fertilizer treatment. Among the investigated
fertilizer treatments, the highest number of tiller (21.03 per plant), number of panicle (17.80 per plant), number
of filled grain (156) and number of total grain (159) were obtained in the combined treatment of Enterobacter
+ 50% nitrogen and weed-free conditions. While the highest height (134.83 c¢cm) and thousand grain weight
(25.18 gr) was obtained in the treatment of nitrogen fertilizer application (100%). Moreover, the maximum
leaf area index (6.08) were observed in the treatment of nitrogen fertilizer application (100%) and weed-free
conditions. According to the results, the highest grain yield (4248 kg.ha® ") and biological yield (9314 kg.ha')
were observed in Enterobacter + 50% nitrogen treatment in weed-free conditions, which are 97.10 and 49 41%
more than the control treatment in the presence of weeds, respectively.

Conclusion: The present study’s results suggested using the combined application of Enterobacter + 50%
nitrogen for improving the rice yield and for sustaining the soil health. In general, the use of growth-promoting
bacteria can reduce the consumption of chemical fertilizers and herbicides with a positive effect on the yield
of crops especially in weed competiton, which is an important strategy in moving towards is sustainable
agriculture.
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