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Extended abstract

Introduction

Chickpea (Cicer arietinum L.) is an ancient crop that has been cultivated for centuries in India, the
Middle East, and parts of Africa. Chickpea responds well to irrigation, and even under rainfed
conditions, supplementary irrigation, particularly during the flowering stage, positively affects crop
growth, grain protein, content, grain yield, and biological yield. Water scarcity in agriculture has
increased the focus'on practices that maximize yield per unit of water consumed and optimize the use
of available waterresources. Regulated deficit irrigation is one such practice in which crops are subjected
to a controlled level of water stress during part or all of the growing season to optimize water-use
efficiency.dnthis approach, any slight reduction in yield resulting from mild water stress should be offset
by the benefitsof redueced water use. Determining the optimal salicylic acid concentration and moisture
level is. important. for achieving appropriate chickpea yields and requires investigation under field
conditions. Accordingly, the present study aimed to investigate the effects of different salicylic acid
concentrations'and moisture levels on grain yield and related traits of chickpea.

Materials and methods

The experiment was conducted during the 2023—2024 growing season at the research farm of the
Agricultural and Natural Resources Campus, Razi University, Kermanshah, Iran, using a split-factorial
arrangement based on a randomized complete block design with three replications. The main-plot
treatments consisted of three irrigation levels, corresponding to 50%, 75%, and 100% (control) of the
plant water requirement. The subplot treatments comprised a factorial combination of two chickpea
genotypes (Bionige and Mansour) and three foliar salicylic acid concentrations (0, 200, and 400 mg
L1). The water requirement of chickpea was determined using CROPWAT software. Physiological
traits, yield, and yield components were measured, including the number of pods per plant, the number
of seeds per plant, biological yield, seed yield, seed weight, harvest index, water-use efficiency, protein
content, electrolyte leakage, proline content, and chlorophyll content. After normality was confirmed,
the data were analyzed using SAS version 9.4, and treatment means were compared using the protected
least significant difference (LSD) test at the 5% significance level.

*Corresponding author: Majid Jami Al-Ahmadi; E-Mail: mjamialahmadi@birjand.ac.ir

© 2027, The Author(s). Published by University of Birjand. This is an open-access article distributed under
av the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0).


mailto:mjamialahmadi@birjand.ac.ir
https://creativecommons.org/licenses/by/4.0
https://doi.org/10.22077/escs.2026.9816.2381
https://escs.birjand.ac.ir/
https://orcid.org/0000-0002-8985-1260
https://orcid.org/0009-0004-9990-5914
https://orcid.org/0000-0003-2527-1133

Environmental Stresses in Crop Sciences, 2

Results and discussion

The results showed that the Bionige cultivar under full irrigation (100% of the plant water requirement)
and foliar application of salicylic acid at 200 mg L."1 exhibited the highest values for the number of pods
per plant, the number of seeds per plant, the number of two-seeded pods per plant, biological yield,
grain yield, water-use efficiency, and 100-seed weight. Mean comparisons also showed that the Bionige
and Mansour cultivars had the highest and lowest total chlorophyll contents, respectively, under foliar
application of salicylic acid at 200 mg L™1. The lowest grain yield, water-use efficiency, and 100-seed
weight were also recorded for the Bionige cultivar under 50% of the plant water requirement and foliar
application of distilled water. The higher grain yield of chickpea under full irrigation (100% of the plant
water requirement) was attributed to increases in the number of pods per plant, the number of seeds
per plant, the number of two-seeded pods per plant, biological yield, water-use efficiency, 100-seed
weight, and harvest index. Grain yield depends on the allocation of plant dry matter to reproductive
organs, as reflected by the harvest index, as well as on the number of grains set andigrain weight. In this
study, these traits increased significantly when 100% of the plant water requirement was supplied,
particularly in the Bionige cultivar treated with salicylic acid at 200 mg L™1{.compated with the other
treatments. In addition, biological yield was higher under full irrigation.than.under irrigation at 75% or
50% of the crop's water requirement and responded positively to salieylic acid application.

Conclusion

Overall, the highest yield was obtained when 100% of the plant water-requirement was supplied. Under
deficit irrigation, however, supplying less than 75% of the plantwater requirement is not recommended.
Salicylic acid application also improved chickpea traits;:with responses increasing up to 200 mg L.
However, further evaluation of additional salicylic ‘acid concentrations is required to determine the
optimal concentration. Overall, the Mansourcultivar performed_.better than the Bionige cultivar under
deficit irrigation, whereas the Bionige cultivar performed better under full irrigation. In conclusion, the
combination of full irrigation supplying 100%of the crop's water requirement and foliar application of
salicylic acid at 200 mg L' inthe Bionige cultivar produced the best overall results and is recommended
for chickpea cultivation under similar climatic conditions.
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Table 3. Mean squares of measured traits related to yield and yield components of two chickpea cultivars, as affected

by irrigation levels and salicylic.acid foliar spray

Mean squares Ol o (1Sl
L dluxy OIE ol
30 ML olawi Sy BN olawi & ST glylo M g lyle 30 &ls olawy
& 0 g A g g Ay
D e = Number of Number of Number of Number of Number of
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IXCxS
Error (b) (@ks 30 61 4.6 51 4 47
CV (%) (1) Olpudi co e - 24.30 36.04 36 25.14 27.08
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M)‘)\jaJL&b‘G!a.c)o)b . 5)|.> . )?5%)34.3:**5*&5

ns, * and ** means non-significant and significant at the'0.05 and 0.01 probability levels, respectively.
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Table 5. Mean Comparison of the interaction effects of irrigation, cultivar, and salicylic acid on some

chickpea traits
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