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Abstract:

Soil salinity poses a serious constraint to maize productivity in semi-arid regions such as Al-
Raqga Governorate in Syria. This study aimed to assess the integrated impact of gypsum
amendment at three application levels (5, 7.5, and 10 tons/ha) and genetic potential on the
performance of yellow maize inbred lines under salinity stress. Seven parental inbred lines and
their resulting F1 hybrids were evaluated under control conditions (1.0 dS/m), salinity stress
(6-0 dS/m), and gypsum-amended salinity conditions using a split-plot design with three
replications during the 2023 season. Comprehensive assessments included soil chemical
properties, physiological parameters, yield components, and genetic analysis.

The results demonstrated that gypsum application reduced the Exchangeable Sodium
Percentage (ESP) from 24.7% to 14.2% and the Soil Sodium Adsorption Ratio (SAR) from
21.8 to 10.3. The hybrid P1xP3 exhibited exceptional performance under the experimental
conditions, showing a heterosis value of 47.3% for grain yield in yellow maize hybrids. This
was associated with an improvement in the potassium/sodium ion balance (a 2.8-fold
increase) and the maintenance of photosynthetic efficiency (Fv/Fm = 0.78). Grain vyield
increased under the 10 tons/ha treatment to 178.6 g/plant compared to 98.7 g/plant under
unamended salinity stress. Furthermore, grain protein content improved from 8.2% to 9.8%.
Genetic analysis revealed that gypsum amendment enhanced additive genetic variance, as the
ratio of 6?°GCA/o*SCA for photosynthetic traits increased from (.38 to (.84. This confirms that
gypsum acts both as a soil amendment mediator and a modulator of genetic variance. The
highest productivity response was observed at the 10 tons/ha level, providing a sustainable

approach for maize production in salinity—affected regions.

Keywords: Soil salinity, Gypsum, Yield, Genetic analysis cultivars of Zea maize.
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