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Article type: Abstract
Research article Given that maize vyield declines under salinity, this study
investigated the impact of this stress on the single-cross 201 maize
cultivar and evaluated the role of chitosan nanoparticles as a
moderating agent. To achieve this, the seeds were grown in pots,
and at the four-leaf stage, different treatments were applied,
including salinity stress at three levels: 0, 0.05, and 0.1 M, and a
spray of 50 nm chitosan nanoparticles at concentrations of 0, 0.05,
and 0.1 g/liter. The results indicated that the treatments studied
significantly affected maize traits. Characteristics such as phenol,
flavonoid, anthocyanin, DPPH radical scavenging, nitrogen, and

Avrticle history zinc content were found to be considerably higher in maize leaves
Received:28.07.2024

S compared to their roots. In most traits, no significant statistical
Revised:07.11.2024 . . .
Accepted:16.11.2024 difference was observed between the studied treatments in the roots;
Published:22.06.2025 however, a significant difference was found in the leaf averages.

The levels of phenol, flavonoids, DPPH radical scavenging, and
anthocyanins in maize leaves increased with chitosan nanoparticle
spraying, but significantly decreased at higher salinity levels
compared to the control. With the increase in salinity of both root
and leaf tissues, the amount of chlorine increased while the content
of iron decreased. The application of chitosan nanoparticles

Keywords significantly improved this process. Given the optimal performance
E/lngf'zreonmema' Stress of chitosan nanoparticles and their minimal environmental risks, it
Antioxidant Activity is recommended to focus more on this issue in future studies and to
Phenol and Flavonoid conduct evaluations during the final stages of maize growth.

Chitosan Introduction: Maize (Zea mays L.) is a major global cereal crop

and a primary source of food, feed, and industrial raw materials.
Despite its importance, maize is relatively sensitive to salinity
stress, particularly at the seedling stage, which can severely reduce
growth and vyield. Recent research has focused on innovative
strategies to alleviate salinity-induced damage. Chitosan, a natural
polysaccharide derived from chitin, and especially its nanoparticle
form, has attracted attention due to its biostimulant and stress-
mitigating properties. This study evaluated the effects of salinity
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stress on maize cultivar single-cross 201 and investigated the
potential of chitosan nanoparticles to mitigate adverse effects.
Materials and Methods: Maize seeds were grown in pots
containing a sand-perlite mixture and irrigated with Hoagland
nutrient solution at different strengths according to growth stage.
Treatments included three salinity levels (0, 0.05, and 0.1 M NaCl)
and foliar application of chitosan nanoparticles (0, 0.05, and 0.1 g
L™, 50 nm). Biochemical traits and micronutrient contents were
measured in root and leaf tissues, including phenolics, flavonoids,
anthocyanins, antioxidant activity, ascorbic acid, and the elements
N, Cl, Zn, and Fe.

Results: The analysis of variance of showed that salinity,
nanoparticle application, and tissue type significantly affected all
measured traits. Most biochemical and nutritional traits were higher
in leaves than in roots. Chitosan nanoparticles, particularly at 0.1 g
L™, increased phenolic compounds, flavonoids, anthocyanins,
nitrogen, zinc, and iron contents, especially under non-saline or
moderate salinity conditions. Salinity stress increased chloride
accumulation and reduced nutrient uptake, whereas chitosan
nanoparticles alleviated these negative effects.

Conclusion: Salinity stress adversely affected biochemical
characteristics and nutrient balance in maize, while foliar
application of chitosan nanoparticles significantly enhanced
antioxidant capacity and micronutrient content and reduced chloride
accumulation. Given their effectiveness and environmental safety,
chitosan nanoparticles are recommended for maize cultivation
under saline conditions. Further studies on different maize cultivars
are suggested to broaden and refine these findings.
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