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ABSTRACT

Salinity is one of the major cause affecting crop growth and productivity. This study was conducted to explore wheat
(Triticum aestivum L.) varieties for salinity tolerance and yield on the basis of physiological mechanism in the
Department of Crop Physiology, Faculty of Crop Production, Sindh Agriculture University, Tandojam. The experiment
was arranged in randomized complete design factorial with three replications. Five wheat varieties viz; Sarsabz, Kiran-
95, T.D-1, T.J-83 and Moomal were selected for experimentation to evaluate salinity tolerance of different wheat
varieties against four salinity (NaCl) levels of 0, 4, 8 and 12 dS m™ using 1/4th strength Hoagland nutrient solution.
Plants were grown up to maturity and various physiological parameters were analyzed. The leaves of Sarsabz, Moomal
and Kiran-95 varieties showed superior K/Na ratio on 12 dS m™ which is an indication that these varieties are salinity
resistant compared to other varieties. T.J-83 and Kiran-95 varieties produced better yield at the highest salinity 12 dS
m™ level. The interactive results showed that the maximum index 1000 grain weight (52.20 g) was recorded at
interaction of Moomal x control (non-treated). Varieties like Sarsabz, Moomal and T.J-83 showed tolerance by
improved cell membrane stability and more accumulation of K+ over Na+ in the cytoplasm.
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INTRODUCTION

Increasing population and growing food demand is creating a serious challenge to a modern agriculture. By the
year 2025, the Global food requirements would increase at least by 38% and up to 50% by the year 2050 to combat
the dietary requirements of the world due to overwhelming population. It is rarely possible or desirable that food
production in extensive areas can be done with the cultivation of mostly suitable lands of the world. Therefore, more
human resources are needed to increase the production per unit area. Likewise, decline in nutrition produce shortage
of high salt contents in soil and rising tropical intervals temperature has been perceived in recent years. Knowledge
on plant responses to abiotic stresses is lacking which is necessary to formulate efficient strategies for improvement
in agricultural production (El-Bassiouny and Bekheta 2001). Excessive potassium and sodium levels are favorable
for various species than balancing small ratio of sodium which gives logic that sodium toxicity exist for competing
binding sites for potassium (Cuin et al., 2003) and (Kaleri et al., 2024 a). The higher K/Na ratio indicates less Na+
toxicity. Some authors reported that K+/Na+ ratio decreases under salt stress (El-Bassiouny and Bekheta 2001).
High salinity of 15 dS m™ reduces the yield components like grain weight plant-1, increase in Na+ and decrease in
K+ concentration and K+: Na+ ratio in wheat grain (Abbas et al., 2013) and (Ahmed et al., 2023). Wheat grain yield
is positively correlated with K+ and total soluble salts (TSS) and it is negative correlated with Na+ contents under
salinity for physiological traits. lon accumulation, growth and average grain yield decreases under high salinity of
120mM NaCl (Khan et al., 2013; Rehmani et al., 2025 and Kaleri et al., 2024 b). The various reports were also
presented by Akram et al. (2002). Salinity reduced 1000 grain yield plant™ (Asgari et al., 2012). The aim of the
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present study was to investigate best varieties on the basis of cell membrane stability and K+/Na+ obtained different
wheat verities for grain yield from a pot experiment.

MATERIALS AND METHODS

The commercially grown five high yielding wheat varieties were grown under the wire house condition as well
as with four salinity levels 0, 4, 8 & 12 dS m™ by using sodium chloride (NaCl) salt. The experimental design was
Completely Randomized Design (CRD) arranged in three replications. Five varieties viz., TD-1, TJ-83, Moomal,
Sarsabz and Kiran-95 were examined. The measurement of cell membrane stability was recorded by using
polyethylene glycol (Premachandra and Shimada, 1987). Soluble cations including Na+ and K+ were determined
from soil samples. Sodium and potassium were determined by Flame Photometer (PFP-7, Jenway, England). 1000
grains were taken and weighed in grams (g) using electronic balance. The data was statistically analyzed using
analysis of variance (ANOVA) as factorial design was done by using Statistix Version 8.1.

RESULTS AND DISCUSSION

Figure 1 demonstrates the improved condition of cell walls. Variety Kiran-95 was closely behind T.J-83 in
terms of superiority over the others. The modifications revealed that the worst cell wall balance was only at
sarsabz*4 dS/m™ and the best one was 3.0 with TJ-83 x 12 dS m™. additionally, this study showed that the
percentage of damage to the cell membrane in various kinds was: T.J-83 (35, 11) and T.D-1 (83, 19, and 23%). The
kinds Sarsabz, T.J-83, and Moomal can adapt to these alterations quite well, but Kiran may be overly susceptible to
many units that cause the salt measurements to fluctuate in comparison to regular ones. The strongest (14.2%)
relationship was found at 25 dS m™, which may be due to a combination of factors including excessive Na+
damaging cells that absorbed more potassium and sodium. The quantity of grains produced as a result is altered
(Shafgat and Azam, 2006; Nageebullah et al., 2024). As stated by Ashraf and Foolad (2005). The amount of salt in
the membrane matters. Overabundance of these minuscule, charged "ions™ in cells might lead to an imbalance. This
then causes something negative to happen when they are under extreme pressure. The integrity of wheat's cell
membrane has been utilised as a gauge for the grain's capacity to withstand salt (Sairam et al., 2005) and (Kubar et
al.,, 2025 a). The T.J-83 type functions better than Mehran-89, Abadgar-93, SKD-1 Imdad -2005, or An while
preserving these cell layers.
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Fig. 1.Salinity's impact on wheat's cell membrane stability.
Salinity, Varieties, Salinity X Varieties: SE =~0.62~0.70 ~1.40 LSD 5% =1.27~1.42 ~2.84

The response values in Figure 2 were large. The Moomal and Sarsabz kinds of wheat straw had the highest K+
to Na+ ratios (97.91 & 30; +, respectively); the Kiran-95 variety had the lowest value over two decimals at./.
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Additionally, was said that TD's first plant Wheat straw tested with a low reading of just 39 in the control
(untreated) group, but it had the highest K+/Na+ rate of 127.67 at Moomal and level one, according to the data.
These numerical values correspond to these characteristics as tested on various cultivars. The plants were given low-
quality water, with an EC of 12.00 dS m™. They also ingested roughly the same amount of N, P, and K+ (106.4 mg
for every 100 grammes of plant matter, respectively), along with some Na+. While T.J-83, Kiran-95, and T.D-1
performed poorly at 12 dS m”-" in comparison to the control group, Moomal and Sarsabz performed exceptionally
well. Over time, the potassium content of several wheat varieties declined as salt levels increased (Khan et al.,
2010).Reasonable K+/Na+ noted in little millet (Panicum colonum L.) on 120 mM of CaCl2 (Umrani et al., 2023)
and (Shar et al., 2025).
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Fig. 2.Effect of salinity on K+/Na+ ratio (mg 100 g-1) in wheat straw.
Salinity, Varieties, Salinity X Varieties LSD 5% = 1.21~1.42~2.85 SE = 0.68~0.76~1.52
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Fig. 3. Salinity's impact on the seed index and the 1000 grain weight (g) of wheat.
Salinity, Varieties, Salinity X Varieties = 0.38 0.42 0.85 LSD 5% = 0.77~0.86~1.73
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Figure 3 demonstrates that Sarsabz, with a score of 39, weighs more seeds (1000 grains), followed by TJ-83 and
Moomal at. Kiran-95, which received a score of only out of a potential point for this measurement, had the fewest
seeds. The outcomes additionally demonstrated the robust reactivity of type TD-1. This team completed a test. When
Moomal and control were combined, the highest result (1000 grains weighed) was 52.2, while the lowest result
(again for 1 kg of grain) occurred with the Kiran-95 variety at level of dS m™, primarily in last place. Moreover,
1000 grain size decreased as root area salinity increased. However, the effects varied depending on the kind of
wheat crop. It might result from the negative consequences of Na+ in bodily components that are active. It could
also occur as a result of ineffective Na+ storage by the cells inside a vacuole (Yeo and Flowers, 1986). On the
concentration of12 dSm™salinity stress, the T.J.-83 and Kiran-95 cultivars demonstrated satisfactory yield (Umrani
et al., 2024; Gadahi et al., 2024 and Kubar et al., 2025).

CONCLUSIONS

We can conclude that salinity is a major issue impeding agricultural productivity in Pakistan's arid and semi-
arid areas. At 12 dS m™ in salinity levels, vegetables of the Sarsabz, Moomal, and T.J-83 types exhibited more
stable cell membranes and greater potassium storage under salt stress compared to Kiran-95 or T.D-1 crops.
Moreover, physical characteristics and chemical makeup are found to choose strong and weak types.
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