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Evaluation of the response of pinto bean genotypes to Zn-deficiency using

stress tolerance indices
Sajjad Bayat®, Ezatollah Esfandiari'”, and Ali Akbar Asadi’
Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Maragheh, Maragheh
(Email: esfand1977@yahoo.com)
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Abstract

Zinc (Zn) uptake is limited in calcareous soils, and its deficiency reduces crop yield. Identifying Zn-
deficiency tolerant genotypes is one of the methods for overcoming this challenge. In this study, stress
tolerance indices such as Mean Productivity (MP) and Membership Function Value (MFV) were used
to evaluate zinc deficiency tolerance among pinto bean genotypes. To this end, an augmented
experiment was conducted at the University of Zanjan. Two levels of Zn (control and foliar
application) were considered to investigate the differences among 29 genotypes. Data on grain yield in
response to Zn-deficiency and foliar application were used to calculate the intended parameters,
especially the MFV index. The non-significant effect of the blocks indicated the uniformity of the
experimental field. The T-test showed that Zn-deficiency and foliar application had a significant effect
on grain yield. With Zn application, the average grain yield increased by 29.84x=,3 across all
genotypes. Based on the criteria, the genotypes were classified into five groups: highly Zn-efficient
genotype (ZE=64.99), Zn-efficient genotypes (90.38<ZE<64.99), relatively Zn-efficient genotypes
(71.08<ZE<90.38), low Zn-efficient genotypes (64.51<ZE<71.08), and Zn-inefficient genotype
(ZE=56.59). The highest MP belonged to genotype KS-21567 (367 g/m?), with a ZE of 85.59xa .
The lowest MP (230 g/m?) was obtained in genotype KBC-22138, with a ZE of 77.32x= 2, Finally, by
identifying Zn-efficient genotypes with high yield potential, the development of desirable cultivars in
breeding programs is feasible. It can be concluded that the MFV and MP indices are useful for
separating and classifying genotypes.

Key words: Calcareous soil, Mean Productivity, Membership Function Value, Stress Tolerance
index



