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Abstract

Soil salinity, as a limiting factor in sustainable agriculture, impairs the growth of medicinal plants like rosemary
through osmotic stress (disrupting water uptake and ion balance) and oxidative stress (generating reactive oxygen
species). This study investigated the effect of Fenton-processed compost (an advanced oxidation method to
enhance organic matter bioavailability) on rosemary's defense mechanisms. A factorial experiment was conducted
in a randomized complete block design with three salinity levels [0 (control), 4 (moderate), and 8 (high) dS/m]
and four compost treatments [no compost (CO), conventional compost (C1), sawdust-amended compost (C2), and
Fenton-modified compost (C3)] in three replications. Under high salinity, the Fenton compost treatment
demonstrated superior performance, significantly (p<0.01) increasing antioxidant enzyme activities compared to
the no-compost control: catalase by 3.7-fold, ascorbate peroxidase by 2.8-fold, guaiacol peroxidase by 3.8-fold,
and peroxidase by 4.11-fold. Additionally, it enhanced proline accumulation by 44.5%, increased leaf relative
water content by 16.4%, while reducing hydrogen peroxide concentration by 31%, electrolyte leakage by 36%,
and leaf malondialdehyde content by 35%. These coordinated responses confirm the activation of antioxidant
defense systems and improved osmotic tolerance under Fenton compost application, representing an effective
approach for sustainable rosemary cultivation in saline soils.

Keywords: Antioxidant enzymes, Salinity stress, Proline, Modified compost, Rosemary



