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Effect of chemical and bio fertilizers on growth index and yield of pinto bean under delayed sowing
conditions in cold regions.

Akbar Hemmati
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Abstract

This factorial experiment, arranged in a randomized complete block design with three replications,
evaluated the effects of Rhizobia, Azotobacter, arbuscular mycorrhizal fungi, and varying zinc and
phosphorus fertilizer levels on cold tolerance in pinto bean. The three factors tested were: Phosphorus
levels: recommended soil test rate (P1), 30% above (P2), and 30% below (Ps). Zinc levels: recommended
rate (Zni), 30% above (Zn,), and 30% below (Zn3). Bio-fertilizer inoculation: inoculated seeds with
Rhizobia, Azotobacter, and mycorrhizal fungi (B1) and uninoculated control (Bo). Measured traits included
seed yield, root colonization, growing degree days (GDD), crop growth rate (CGR), 100-seed weight, seed
nutrient content (N, P, K, Zn), and protein percentage. ANOVA revealed significant (P < 0.01) effects of
phosphorus, zinc, and bio-fertilizers on yield, CGR, biomass (dry and fresh weight), pod and seed counts
per plant. The highest yield (2092 kg ha™) was recorded in the P,Zn3;B, treatment (30% more P, 30% less
Zn, no inoculation). GDD averaged 1056 and 1088 in the first and second years. The maximum CGR (5.5
g m~2 day™1) occurred in inoculated seeds under P,ZnsB; treatment. Highest pod (14.3) and seed counts per
plant (48) were observed in PsZnsBo, while seeds per pod peaked at 1.4 in P3Zn;Bo. Maximum root weight
(4.7 g plant™) and plant height (94 cm) were in P»Zn:B; and P»Zn3B; treatments, respectively. Seed
phosphorus was elevated by bio-fertilizer inoculation and root colonization peaked at 72.7% in P1Zn3Bo.
These findings indicate that phosphorus application at 30% above soil test recommendations combined with
bio-fertilizer seed inoculation enhances cold tolerance in pinto bean without reducing yield.

Key words: Bean, Bio fertilizers, Cooling, Phosphorus, Zinc.
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