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The morphological and biochemical effect of phosphate deficiency on
different cultivars of common bean (Phaseolus vulgaris)
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Abstract. Phosphorus is an essential nutrient for plant growth and productivity. Since agricultural soils in Iran are
predominantly calcareous with very low available Pi content, Pi deficiency has been considered to be a mgor
nutritional constraint for crop production, thus, the application of Pi-fertilizers is essential for satisfactory crop
production. The application of Pi-fertilizers contaminates soil and water resources. Therefore, the application of Pi-
fertilizers should be reduced through some efficient strategies. The identification of genotypes more tolerant to Pi
deficiency is an important low-cost strategy to promote sustainable agriculture in low fertility soils. In this study, the
morphological and biochemical responses of five cultivars of common bean (Talash, Mahali Khomein, Sadri, Kosha
and Line Ks21191) were evaluated under Pi sufficiency and Pi deficiency. Under Pi-deficient conditions, fresh and dry
weights and shoot length were lower while root length was higher in comparison with Pi-sufficient conditions. Under
Pi-deficient conditions, the highest and lowest levels of total P were observed in Mahali Khomein and Talash,
respectively. The activities of superoxide dismutase and peroxidase in root and catalase in leave showed remarkable
increase under Pi-deficient conditions. In conclusion, Mahali Khomein and Talash were the most and the least Pi-
deficient tolerant cultivars, respectively.
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Fig. 1. Measurement and determination of some morphological and physiological indices in five different cultivars of

common bean grown in a three-week period after sowing under phosphorus deficiency(-P) and sufficient
phosphorus(+P) conditions. A. Length of shoot in cm. B. Root length in cm. C. Fresh weight shoot in grams. D. Root
fresh weight in grams. E. Weight dry shoot in grams. F. Root dry weight in grams. G. Dry weight of whole plant. H.
root to shoot dry weight ratio and 1. Number of nodes. Statistical analysis was performed on the Duncan’s test at the

level of P<0.05 by SPSS 19. Drawings of charts were done using Excel software. (The same letters indicate no
significant difference, and non-identical letters indicate a significant difference between the mean values at the level of
p<0.05, X + SE).
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Fig. 2. Measurement of total N and total P in five different cultivars of Common bean grown in a three-week period
after sowing under phosphorus deficiency (-P) and sufficient phosphorus (+P) conditions. A. Percentage of total N. B.
Percentage of total P. Statistical analysis was performed on the Duncan’s test at the level of P<0.05 by SPSS 19.
Drawings of charts were done using Excel software. (The same letters indicate no significant difference, and non-
identical letters indicate a significant difference between the mean values at the level of P<0.05, X + SE).
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Fig. 3. Activity of superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT) in two parts of roots and leaves
of five different cultivars of Common bean grown in a three-week period after sowing under phosphorus deficiency(-P)
and sufficient phosphorus(+P) conditions. A. leaf catalase activity (CAT). B. root catalase activity (CAT). C.
peroxidase activity (POD) of leaf. D. peroxidase activity (POD) of root. E. activity of superoxide dismutase (SOD) of
leaf. F. Activity of superoxide dismutase (SOD) of root. Statistical analysis was performed on the Duncan’s test at the
level of P<0.05 by SPSS 19. Drawings of charts were done using Excel software. (The same letters indicate no

significant difference, and non-identical letters indicate a significant difference between the mean values at the level of
P<0.05, X + SE).
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