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Effect of Biofertilizers on Improving Physiological Growth Indices, Yield
Components and Grain Yield of Two Common Bean (Phaseolus
vulgaris L.) Cultivars under Deficit Irrigation Conditions

A. Ghaseme Pirbaloti!, M. Rafieiolhossaini?*, F. Salehi® and M. Ghobadinia*

Abstract

Common bean, due to its high protein content, is one of the most important food crops. Considering the
climatic conditions of Iran, the adoption of management approaches such as the application of biofertilizers and
deficit irrigation is of particular importance. This experiment was conducted in 2024 at the research farm of
Shahrekord University to investigate the effect of deficit irrigation combined with biofertilizers on physiological
growth indices, yield components, grain and biological yield, and harvest index of common bean cultivars. The
experiment was arranged as a split- factorial design based on a randomized complete block design with three
replications. Irrigation levels, including 100%, 80%, and 60% of crop water requirement, were considered as the
main factor. The factorial sub-factors consisted of biofertilizers at four levels (‘arbuscular mycorrhiza, Rhizobium
bacteria, Azospirillum bacteria, and a control treatment) and cultivar at two levels (red bean and pinto bean).
Application of biofertilizers increased leaf area index (LAI) under normal irrigation and moderate water stress
(80% of water requirement). The use of mycorrhiza and Rhizobium under moderate stress conditions resulted in
a 5% increase in net assimilation rate (NAR) compared with the control. All three biofertilizers significantly
increased crop growth rate (CGR) under normal irrigation and moderate stress conditions. Irrigation at 60% of
water requirement caused a 55% reduction in relative growth rate (RGR) compared with normal irrigation. The
biofertilizers rhizobium and mycorrhiza increased the number of seeds per pod by12.5% and 13.2%, respectively,
and the the 100-seed weight by 13.2% and 13.5%, respectively, compared with the control. These microorganisms
also enhanced grain yield under normal irrigation and moderate water stress conditions. Overall, the use of
biofertilizers can alleviate the adverse effects of drought stress and improve growth traits and grain yield in
common beans. Therefore, it is recommended that future studies evaluate the combined use of deficit irrigation
and biofertilizers in other field crops.

Keywords: Biofertilizers, Crop Growth Rate (CGR), Leaf Area Index (LAI), Legum, Net Assimilation Rate
(NAR)
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