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The role of farmyard manure in ameliorating calcareous soil properties and enhancing wheat growth in a
greenhouse study
Yaser Azimzadeh, Arash Mohammadzadeh, Mehdi Kooselou
Dryland Agricultural Research Institute, Agricultural Research, Education and Extension Organization
(AREEO), Maragheh, Iran

Abstract

This study investigated the effects of cattle manure on calcareous soils with different lime contents through a
factorial experiment conducted in a completely randomized design with three replications under greenhouse
conditions. The treatments consisted of four calcareous soils (containing 39%, 34%, 14%, and 8% lime) and two
levels of decomposed cattle manure (0 and 4 tons ha™). Sixty days after planting 10 wheat plants (cv. Sadra) in
pots containing 3 kg of soil, plant growth parameters and soil chemical properties were measured. Results
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showed that manure application significantly increased organic matter, available phosphorus, and potassium,
particularly in the high-lime soil (39% lime). The most pronounced effects on wheat growth were observed in
the most constrained soil (39% lime), showing an 830% increase in shoot dry weight and a 60% decrease in
root-to-shoot ratio, indicating a shift in photosynthetic allocation toward shoot in response to improved nutrient
availability. Generally, manure effectiveness was inversely related to the initial soil constraints, demonstrating
its greatest benefits in soils with the most severe nutritional limitations.

Keywords: Calcareous soil, cattle manure, rainfed wheat, organic matter



