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Abstract
Background and Objectives

Pomegranate (Punica granatum L.) is an economically important commercial fruit plant
species belonging to the family of Punicaceae. Saline irrigation water is currently one of the
most severe limiting factors in the cultivation area. In recent years, nearly 7% of the global
cultivated lands are affected by salinity, and soil salinization aggravating has been a more
significant threat to the healthy and sustainable development of agriculture worldwide.
Therefore, the study aimed to determine the effects of salt stress on physiological and
biochemical characteristics in pomegranate cuttings to better understand the salt resistance

of pomegranate and offer a reference for pomegranate cultivation on saline lands.

Materials and Methods

A pot experiment was conducted for nine months to evaluate and compare three Iranian
cultivar salinity tolerance of commercial pomegranate in 2017-2018. The experiment was
arranged in factorial based on a completely randomized design with two factors included
water salinity in 5 levels of 1, 3, 5, 7, and 9 dSm™" and three commercial pomegranate
genotypes (‘Shishehcap Ferdos,” ‘Malas Saveh’ and ‘Malas Yazdi’) in 4 replications and
generally with 60 pots. At the end of the experiment, the vegetative yield and fresh and dry
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weight of leaves, ion leakage, relative water content, chlorophyll a, b and total were also

measured. In addition, leaves were analyzed for Na+, K+, Cl-, and Na/K ratio elements.

Results

Results showed that cultivar and salinity levels were affected by morphological and
physiological characteristics, and concentration of nutritional elements. In all the three
studied cultivars, an increase in the salinity levels led to a significant decrease in the growth
characteristics, the relative water content of leaves, and chlorophyll. Moreover, the percentage
of leaf necrosis, fall, and ion leakage increased considerably. Also, with increasing salinity
levels, Na*, Cl' and Na*/CI significantly increased. In the highest level of salinity (9 dS.m™),
the maximum growth characteristics, fresh and dry weight of leaves, green leaves, the relative
water content of leaves, chlorophyll, and potassium, and the lowest percentage of leaf

necrosis, ion leakage, Na*, Cl and Na*/Cl were obtained in a cultivar of ‘Malas Yazdi.’

Discussion

Generally, among the investigated cultivars, ‘Malas Yazdi’ and ‘Malas Saveh’ were the highest
and the lowest tolerants, respectively. Our study showed that the adverse effects on
physiological and morphological indexes aggravated over stress time. We inferred that it was
one of the mechanisms for pomegranate alleviating the detrimental effects of salt stress. This
study would provide a theoretical basis for the cultivation and utilization of pomegranate

plants on saline soil.
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Table 1. Physical and Chemical properties of studied soil

K p Organic Organic
Texture P carbon carbon

Nitrogen Clay Silt Sand

Saturation Field Permanent
point  capacity wilting point

ppm

%

Loam 227 1449 7.77 1.05 1.01

18 35 47 38.05 26.30 13.50

Before transition plants to pots, three times washed with fresh water (0.6 dS.m*) and first soil EC decreased to lower than 1 dS.m

Table 2. Qualitative characteristics of the used water after diluting by urban water by 1:20 ratio

HCOs (mg/l) Mg (mg/l) Ca (mg/l) CI (mg/l)

Na (mg/l) pH

Electrical Conductivity (dS.m™)

2.77 29.52 22.05 22311

791 25.10
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Table 3. Mean comparison of interaction of salinity and genotype on some growth characteristics of
three cultivars of pomegranate
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Means in each column and for each trait, followed by similar letter(s) are not significantly different at p<0.01 using Duncan’s
Multiple Range Test.
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Table 4. Mean comparison of interaction of salinity and cultivar on some physiological properties
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and nutrient elements on three cultivars of pomegranate

- Total
?jé'g'?)’ Cultivar RWC (%) CZ'?HZ‘;F’;}’)” CL"&';%";}’)” ch(loropkglll Na(%) K (%) Cl(%) NaK

. . oot
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3 €3 8762  050° 020 070 0150  077%  0.67%  0.199
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7 2% 70000 040%  017¢ 0.57" 126° 061° 0779 207
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Means in each column and for each trait, followed by similar letter(s) are not significantly different at p<0.01 using Duncan’s

Multiple Range Test
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