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Abstract
This study was conducted to investigate the effect of
chemical and biological nitrogen fertilizer application and
plant density on agronomic characteristics and protein
content of red bean. The experiment was conducted as a
split-split plot in a randomized complete block design with
four replications. In the main plots, plant density treatment
(30, 40 and 50 plants.m?), in both subplots, nitrogen
fertilizer (120 and 144 kg.ha') and biological fertilizer
(control, rhizobium, nitroxin and a mixture of these two
fertilizers) were placed, respectively. The results showed
that the components of grain yield were affected by
different experimental treatments, so that the highest grain
yield in the treatment of simultaneous application of two
biofertilizers, Nitroxen and Rhizobium, along with
nitrogen chemical fertilizer and at a density of 40 plants.m"
2, At a density of 50 plants.m2and application of nitrogen
chemical fertilizer, the highest biological yield, was
obtained. The amount of grain protein was also affected
by the experimental treatments and the highest amount of
protein was at a density of 50 plants.m? with the
application of nitrogen chemical fertilizer and the
simultaneous application of Nitroxen and Rhizobium.
Based on the results of this study, it was determined that
in order to achieve the highest bean grain yield in the two
regions of Dorud and Borujerd, the treatment of
simultaneous application of two biofertilizers, Nitroxen
and Rhizobium, along with nitrogen chemical fertilizer
and at a density of 40 plants can be recommended.
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Table 1- Analysis of variance for effect of location, plant density, and application of chemical and
biological nitrogen fertilizers on yield components and seed protein of red bean
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and biological nitrogen fertilizers on yield components and seed protein of red bean
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Fig 1- Interaction effect of plant density*nitrogen chemical fertilizer*nitrogen biofertilizer on the
number of seeds in bean pods (Columns with at least one similar letter do not have a statistically
significant difference at the 5% probability level based on Duncan's test)
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Fig 2- Interaction effect of plant density*nitrogen chemical fertilizer*nitrogen biofertilizer
on bean pod weight (Columns with at least one similar letter do not have a statistically significant
difference at the 5% probability level based on Duncan's test)
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Fig 3 - Interaction effect of location*plant density on 100 bean seed weight (Columns with at
least one similar letter do not have a statistically significant difference at the 5% probability level based
on Duncan's test)
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Fig 4- Interaction effect of plant density*nitrogen fertilizer on bean biological yield weight
(Columns with at least one similar letter do not have a statistically significant difference at the 5%
probability level based on Duncan’s test)
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Fig 5 - Interaction effect of chemical nitrogen fertilizer*bionitrogen fertilizer on biological
(Columns with at least one similar letter do not have a statistically significant performance of beans
difference at the 5% probability level based on Duncan’s test)
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