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Integrated effects of conservation tillage and rainwater harvesting systems on soil loss in rainfed
lands of Ardabil Province
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Abstract
Rainfed lands in arid and semi-arid regions face challenges of water scarcity and soil erosion, which limit
crop growth. To compensate for rangeland degradation and meet forage demand, efficient use of rainfed
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areas is essential. Cultivating legume species in rotation with cereals can enhance forage production while
reducing runoff and soil erosion. In this study, four forage legumes (Medicago sativa L., Vicia villosa
Roth, Pisum sativum L., and Lathyrus sativus L.) along with a drought-tolerant wheat cultivar (Triticum
aestivum ‘Sadra’) were planted in a split-split plot design with three replications at the Kandarag
Agricultural Research Station in Ardabil Province. The main factors included: (1) rainwater harvesting
(with and without rainwater catchment system, RCS), (2) tillage method (conventional vs. minimum
tillage), and (3) crop type (five species). The integration of these three management strategies effectively
decreases erosion, strengthens soil sustainability, and enhances productivity in dryland farming systems.
This integrated approach is recommended as a sustainable strategy for watershed management in the
sensitive landscapes of northwestern Iran.

Keywords: Water use efficiency, Agricultural rotation, Soil fertility, Catchment management, Water
erosion and Legume crops.



