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The Effect of Irrigation Water Salinity on the Spatial Distribution of Leucine Aminopeptidase Activity in
the Wheat Rhizosphere: A Comparison of Salt-Sensitive and Salt-Tolerant Genotypes Using In-Situ
Zymography
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1- Department of Soil Science, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran.
*Corresponding Author Email: tahereeh.hozhabry@gmail.com

Abstract

The rhizosphere, as a critical enzymatic hotspot in soil, plays a key role in nutrient cycling. The spatial distribution
of enzymes within this zone can be influenced by environmental stresses such as salinity. This study investigated
the effect of salinity stress on the spatial distribution of leucine aminopeptidase activity in the rhizosphere of two
wheat genotypes (Narin and Talaei) using zymography. Indices such as the percentage of enzymatic hotspots and
rhizosphere extent were evaluated. Results demonstrated that salinity stress significantly reduced the percentage
of enzymatic hotspots and contracted the rhizosphere extent in both genotypes. Contrary to expectations, the
tolerant genotype (Narin) exhibited a smaller rhizosphere extent under stress but maintained enzymatic efficiency
through concentrated activity within restricted zones. In contrast, the sensitive genotype (Talaei) responded with
a more extensive yet low enzymatic activity. These differences indicate the deployment of distinct mechanisms
in the two genotypes. Therefore, differences in root exudation patterns and the distribution of enzymatic activities
may play a decisive role in the mechanisms of salinity tolerance among different wheat genotypes.

Keywords: Salinity stress, Enzyme spatial distribution, Enzyme activities, Rhizosphere extent, Hotspot
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