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Introduction. Legume production systems increasingly require sustainable soil amendments to balance
productivity and ecological resilience. While vermicompost enhances soil fertility and rice residues
improve organic matter, their synergistic effects on bean remain underexplored in arid agroecosystems.
This study quantifies how graded vermicompost (0-10 tha*) and rice residue incorporation (0-30%)
optimize yield architecture in bean cultivation under Khuzestan's semi-arid conditions.

Materials and Methods. This experiment was conducted as a split plot experiment in a randomized
complete block design (RCBD) with three replications in the crop year 2022-2023. The main factor was
vermicompost consumption at three levels including zero (without vermicompost fertilizer), five and 10
tons per hectare and the secondary factor was rice residue at four levels including zero (no residue), 10%,
20%, and 30%. The rice field was located in DashteAzadegan area. Najafi rice was cultivated in this
field in the summer of 2022. Plant height, seed number per square meter, number of pods per square
meter, plant weight without pods per square meter, pod shell weight per square meter, seeds number per
square meter, 100 seed weight, seed yield per hectare and biological yield per hectare were measured.
Results and Discussion. Results showed that the effect of vermicompost on plant height, plant weight,
number of pods per square meter, 100 seed weight, seed weight, seed yield per hectare and biological
yield per hectare was significant at the one percentage probability level. Also, effect of rice residue on
plant height and seed yield per hectare at the five percentage probability level and on biological yield
per hectare, was significant at the one percentage probability level. The intraction effect of vermicompost
and rice residue on number of pods per square meter, plant weight, 100 seed weight, seed weight,
biological yield per hectare was significant at the one percentage probability level but on seed yield per
hectare was significant at the five percentage probability level. The results of mean comparison showed
that the highest of bean plant height under the conditions of application of 20% of rice residues was
observed with an amount of 85 cm and the lowest amount was observed under the conditions of
application of 30% of rice residues with an amount of 72 cm. Also, the results of this study showed that
the highest seed number per square meter was obtained by five tons per hectare of vermicompost and
using 20% of rice residues (768 seeds) and the lowest seed number per square meter was belonged to
the treatment of not using vermicompost and not using rice residues by 378 seeds. Based on the results
of average comparing of traits, the highest amount of seed yield belonged to the treatment of using five
tons per hectare of vermicompost and 20% of rice residues (8660 kgha™). The lowest amount of seed
yield was observed in the treatment of not using vermicompost and rice residues (2307 kgha™). Also, the
highest and the lowest amount of biological yield was observed in the treatment of five t ha of
vermicompost and 20% of rice residues (19480 kgha) and the treatment of not using vermicompost and
rice residues (7597 kgha'®), respectively.

The highest of pod number of per square meter, pod weight per square meter, plant weight without pods
per square meter, pod shell weight per square meter, seeds number per square meter, 100 seed weight,
seed yield per hectare and biological yield per hectare were observed by five t ha™* of vermicompost and
the use of 20% of rice residues.

Conclusion. According to the results of the present experiment and the importance of achieving a high
seed yield in the bean plant, it seems that the treatment of using five tons per hectare of vermicompost
and the use of 20% of rice residues is a suitable treatment to achieve the high yield of this plant was used
in the same weather conditions as the experimental site (Shadgan city) in Khuzestan province and other
regions of the country is recommended.
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