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The effect of fenton-modified compost on the growth characteristics of rosemary at different soil salinity
levels
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Abstract

Soil salinity severely restricts growth of valuable medicinal plants like rosemary (Rosmarinus officinalis L.) by
disrupting water uptake, inducing oxidative stress, and causing ion toxicity. This study evaluated Fenton-modified
compost — an advanced oxidation innovation using Fe?*/H20: catalyst to enhance humic acid content — on
rosemary growth through a factorial experiment in a completely randomized design with three replications under
greenhouse conditions. Treatments comprised three salinity levels [0 (non-saline), 4 (moderate), 8 dS m™ (high)]
and four fertilizer treatments [control (no compost), conventional compost, sawdust-mixed compost, Fenton
compost], applied at 4% w/w to clay loam soil. Under high salinity (8 dS m™), Fenton compost significantly
(p<0.01) increased leaf dry weight by 215% (12.9 g vs. 4.1 g in control), total biomass by 214% (49.7 g vs. 15.8
g), lateral branch number by 250% (14 vs. 4 branches), and plant height by 116% (54 cm vs. 25 cm) compared to
control. Similar improvement patterns occurred at other salinity levels. These enhancements are attributed to
optimized humic acid structure enhancing selective K* and Ca?* uptake, and stimulation of root development
genes (e.g., LBD16) increasing root depth by 40% and subsoil water accessibility. Findings demonstrate high
potential of this technology for sustainable rosemary cultivation in saline soils.

Keywords: Branch number, Salinity stress, Modified compost, Rosemary.
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