Vol 28, No. 2, Summer 2026

University of Tehran Press

Journal of Crops Improvement
Online ISSN: 2345-6957

Homepage: https://jci.ut.ac.ir/

Improvement of morphological traits and yield of lentil genotypes
under the influence of amino acids in different irrigation regimes

Heidar Sharifi*

| Seyed Ali Mohammad Modarres-Sanavy?®

| Ali Heidarzadeh®

1. Department of Agrotechnology, Faculty of Agriculture, University of Tarbiat Modares, Tehran, Iran. E-mail:

h_sharifi@modares.ac.ir

2. Corresponding Author, Department of Agrotechnology, Faculty of Agriculture, University of Tarbiat Modares,
Tehran, Iran. E-mail: modaresa@modares.ac.ir

3. Department of Agrotechnology, Faculty of Agriculture, University of Tarbiat Modares, Tehran, Iran. E-mail:
ali.heidarzadeh@modares.ac.ir

Article Info

ABSTRACT

Avrticle type:
Research Article

Article history:

Received 26 July 2025
Received in revised form

26 December 2026

Accepted 11 May 2026
Published online 22 June 2026

Keywords:
Proline

Seed yield

Valine

Water deficit stress

Objective: Drought stress severely limits lentil productivity in arid and semi-arid
regions. This study evaluated the effects of foliar application of proline and valine on
morphological traits and yield of lentil genotypes under full irrigation and water deficit
conditions.

Methods: A field experiment was conducted over the 2022 and 2023 growing seasons
in Kohin, Qazvin Province, Iran, using a factorial split-plot design with three
replications. Treatments comprised two irrigation regimes (full irrigation and water
deficit), four lentil genotypes (Sabzpardis, Bilehsavar, Sepehr, and FLIP 590), and three
foliar treatments (proline, valine, and distilled water at 1 g L") applied at flowering and
pod formation. The irrigation levels and lentil genotypes were arranged factorially in
the main plots, while the foliar application treatments were assigned to the subplots.
The experimental site was characterized by a semi-arid climate with low rainfall and
relatively high temperatures during the growing season.

Results: Water deficit reduced total biomass and plant dry weight by 35% and 34%,
respectively. Sabzpardis exhibited the highest grain yield under both irrigation regimes,
attributed to superior total biomass (15%), plant dry weight (11%), pod dry weight
(16%), and seed dry weight (11%). Both amino acids alleviated drought effects, but
proline was more effective, increasing total biomass by 33%, seed dry weight by 47%,
and grain yield by 30%. Maximum grain yield (1341 kg ha™) was recorded for
Sabzpardis under full irrigation with amino acid application, while FLIP 590 yielded
only 564 kg ha™' under the same conditions. Foliar amino acids enhanced grain yield by
17-45% depending on genotype and stress severity.

Conclusions: Cultivation of the Sabzpardis genotype combined with proline foliar
application is recommended as a sustainable strategy to enhance drought tolerance and
lentil productivity in arid and semi-arid regions.
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