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In a bid to increase food security in sub-Saharan Africa, conservation agriculture (CA) is being promoted as one of the strategies to meet the goal, although empirical evidence on its efficacy is scarce. On-farm trials were established in Eastern Zimbabwe to assess the effects of tillage systems on maize grain yields under erratic rainfall patterns. The study compared the effects of (a) conventional tillage (CT), (b) basins-based conservation agriculture (B-CA), and (c) furrow-based conservation agriculture (F-CA) on soils with contrasting soil organic carbon (SOC) and texture. Farms had SOC ranging from 0.22% to 0.88%, and clay content from 5 to 22%. A nutrient omission trial using nitrogen (N), phosphorus (P), potassium (K), cattle manure and their combinations was set up on twenty farms each with two fields selected by the host farmer as either poor or rich in soil fertility. Poor fields had SOC < 0.4%. Maize grain yields were significantly higher under B-CA than for both F-CA and CT (P = 0.02). With B-CA, significant treatment effects of NPKS + manure were observed (P = 0.01). Grain yields increased from 0.3 Mg ha-1 (control) to 4.1 Mg ha-1 (NPKS + manure). The greatest nutrient responses were observed with N (2.2 Mg ha-1) compared to P = 1.37 Mg ha-1, and K = 0.45 Mg ha-1. No significant yield differences were observed under the residual and additive plots for the control (P = 0.01), and NPKS + manure (P = 0.01) treatments. Lab-based results confirmed the accuracy of farmers’ rating of soil fertility. There is no economic gain in applying P and K in the second year. Smallholder farmers should adopt B-CA and invest in NPKS + manure for increased grain yields. Nitrogen and P are the most limiting nutrients to maize crop productivity as indicated by the nutrient responses.
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