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Effect of Foliar Application of Zinc on yield, grain and straw protein of bean (Phaseolus vulgaris) under water deficit

stress in Ilam weather conditions
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In order to investigate the effect of foliar Zn application and water deficit on bean yield, protein yield, grain and straw pro-
tein percentage of bean cultivar Akhtar, a field experiment was carried out in the Research Field of Ilam University in 2010. The
experiment was arranged as split plot based on randomized complete blocks design with three replications. The experimental
factors were water stress including water withholding at flowering stage, water withholding at pod formation and control (full
irrigation) as main plots, and Zn application levels including; 0, 2000 and 4000 ppm as sub-plots. Results showed that Zn appli-
cation levels and water stress had significant effect on all treats. The means comparison shows that the highest amount of grain
yield (2366.03 kg/ha) and protein yield (583.33 kg/ha) was observed in the control treatment (full irrigation) While the highest
protein content of grain (14/25%) was obtained in the water withholding at flowering stage and the highest protein content of
Straw (15.12 %) was rated in the stress at the pod formation stage. The highest amount of grain yield (2310.24 kg/ha), protein
yield (583.05 kg/ha), grain protein (25.21%) and straw protein (14.09%) achieved by 4000 ppm concentration among different
levels of Zn application. The results also suggest that relationship between grain yield and grain and straw protein percentage
in two water deficit stress treatments and zinc foliar was quadratic. This relationship strongly influenced by water deficit stress
and zinc foliar. Zinc element effectively adjusted the effects of water deficit stress by amount of grain proteins, so that in the
water deficit treatment, the differences between amount of grain protein in Zinc application treatment was far less compared
with no use of Zinc application.

Keywords: Bean, grain yield, protein yield, water deficit stress, zinc
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