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Abstract

Sustainable agriculture relies on renewable resources and inputs to achieve high productivity with minimal
environmental risk. To evaluate the effect of organic fertilizers on the concentration and uptake of mineral
elements in white bean (Phaseolus vulgaris L.), a field experiment was conducted in the Hidaj region of Zanjan
Province, Iran, during the summer of 2024 using a randomized complete block design (RCBD) with three
replications. In this experiment, the treatments included 13 individual and combined levels of liquid fertilizers
Zargreen, molasses and Vinasse in the following ratios: (100-0-0 (Z1), 75-25-0 (Z2), 75-0-25 (Z3), 50-25-25
(Z4), 0-100-0 (M5), 25-75-0 (M6), 0-75-25 (M7), 25-50-25 (M8), 0-0-100 (V9), 25-0-75 (V10), 0-25-75 (V11),
25-25-50 (V12) and 0-0-0 (C13) all at a rate of 90 liters per hectare, except for the control treatment (without
fertilizer). The results showed that treatment (Z2), which included 75% of sorghum and 25% of molasses,
achieved the highest shoot weight with an average of 23.02 grams, while the lowest dry weight with 18.19
grams was assigned to treatment (\VV9). Regarding nutrient absorption, treatments (Z1), (Z2) and (M6) increased
calcium absorption by 72, 75 and 88% compared to the control, respectively. Also, treatments (Z1), (Z2) and
(M®6) significantly increased magnesium concentration by 86, 82 and 82%, respectively. This improvement is
due to the effective combination of amino acids, soluble sugars, and appropriate pH of organic fertilizers, which
stimulate soil microbial activity and increase the availability of nutrients. In general, the application of optimal
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combinations of liquid organic fertilizers can significantly improve the growth and nutrition of white bean
plants.
Keywords: Amino acid, sustainable agriculture, chelating agent, biostimulant



