University of Tehran Press

Journal of Crops Improvement
Online ISSN: 2345-6957

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

The Effect of Water Stress on Some Physiological and Biochemical
Indices of Pomegranate cv. ‘Wonderful’

Farzaneh Paimard’
Alireza Shahsavar®

| Abdolrahman Mohammadkhani’® "' | Ali Niazi’® |
| Mohammad Reza Nouri Imamzadei’

1. Department of Horticulture, Faculty of Agriculture, Shahrekord University, Shahrekord, Iran. E-mail:

fpimard@yahoo.com

2. Corresponding Author, Department of Horticulture, Faculty of Agriculture, Shahrekord University, Shahrekord,
Iran. E-mail: mohammadkhani@sku.ac.ir

3. Institute of Biotechnology, Faculty of Agriculture, Shiraz University, Shiraz, Iran. E-mail: niazi@shirazu.ac.ir

4. Department of Horticulture, Faculty of Agriculture, Shiraz University, Shiraz, Iran. E-mail: shahsavar@shirazu.ac.ir

5. Department of Soil Science, Faculty of Agriculture, Shahrekord University, Shahrekord, Iran. E-mail:

nouril351@sku.ac.ir

Article Info

ABSTRACT

Article type:
Research Article

Article history:

Received: November 01, 2021
Received in revised form:

July 18, 2022

Accepted: September 12, 2022
Published online: April 16, 2023

Keywords:
Antioxidant,
drought stress,
membrane stability,
photosynthesis,
proline.

Drought stress is one of the limiting factors of agriculture in many parts of the
world, especially Iran. Understanding the mechanism behind drought stress’
effect on physiological and biochemical processes of genotypes is very useful
for selecting and breeding genotypes compatible with Iranian conditions. For
this purpose, the present study has been conducted in 2018-2019 in the
Biotechnology Research Institute of Shiraz University to investigate the effect of
drought stress on physiological and biochemical characteristics of both years’
old pomegranate seedlings of Wonderful cultivar in greenhouse conditions.
Irrigation has been carried out at four levels of 100% (control), 75%, 55%, and
35% of field capacity for 50 days. The experiment is based on a completely
randomized design with three replications. The results show that drought stress
has significantly increased carotenoids, flavonoids, malondialdehyde, and
proline. The relative leaf water content, cell membrane stability and
anthocyanins has decreased, though there has been no significant difference in
chlorophyll and glycine betaine levels between drought treatments. Also, the
hydrogen peroxide (81%) and activity of superoxide dismutase (480%), catalase
(96%), and ascorbate peroxidase (96%) in 35% of field capacity significantly
has increased. According to the results of this study, especially the increase in
proline and antioxidant enzymes under drought stress, tolerance mechanisms in
pomegranate cultivar Wonderful can be associated with active osmotic
regulation and active enzymatic antioxidant system.
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