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Abstract 

Soil erosion is rampant in Zimbabwe, especially in small-holder areas, which are characterized by 

highly erodible soils and low and erratic rainfall. Over utilization of land and poor ground cover, due 

to removal of crop residues after harvest, have perpetuated the problem and resulted in extensive 

land degradation. Conservation tillage systems have been developed to try and curb this problem; 

however, their effect on soil productivity has not been extensively studied. This study sought to 

quantify rainfall input in the soil, run-off, drainage and soil losses under different tillage systems. 

Research work was carried out in the semi-arid region of Zimbabwe under infertile granitic sandy 

soils. Soil erosion, run-off and drainage were quantified under three tillage systems, i.e. conventional 

tillage (CT), mulch ripping (MR) and tied ridging (TR), over three years. Growth-effective rainfall was 

computed from rainfall, run-off and drainage. Maize grain yields were also assessed across all 

treatments. Run-off and soil losses were significantly higher (p < 0.001) under CT (104 mm y−1 and 

34 t ha−1 y−1, respectively) compared to MR and TR (40 and 34 mm y−1 and 2 t ha−1 y−1, 

respectively). Significantly more drainage (by ∼12 mm) and growth-effective rainfall (by 52–58 mm) 

were recorded under MR and TR compared to CT (p < 0.001), also implying a recharge of the ground-

water under MR and TR. Overall yields did not differ significantly among the different treatments 

and only varied significantly during years with low and poorly distributed rainfall, in favour of the 

conservation tillage systems. Low yield variations across seasons were recorded under MR (2.2–3.9 t 

ha−1) and under TR (1.1–3.7 t ha−1), while CT had highly variable yields, from 0.9 to 4.6 t ha−1, 

depending on rainfall amount and pattern. Soil erosion can be effectively reduced, growth-effective 

rainfall increased and yields sustained if sustainable management systems are implemented. The 

productivity of the soils is thus maintained as high erosion rates are coupled with high nutrient 

losses and general degradation of the soil. 

 


