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Abstract

Increasing costs of commercial fertilizer and pesticides have become a major concern among vegetable farmers, calling for sustainable and affordable alternatives. Although waste streams from black soldier fly mass rearing have a potential to improve crop growth and yield, the optimum amendment rate of frass fertilizer and pupae exuviae, and the actual effect on onion yield are yet to be established. This study determined the effect of amending soil with different rates of black soldier fly frass fertilizer and chitin-rich pupae exuviae on onion crop growth and yield. Black soldier fly frass fertilizer was applied at a constant rate of 4.12 t ha-1, while pupae exuviae rates were 0 t ha-1, 0.41 t ha-1, 0.81 t ha-1, 1.65 t ha-1, 2.43 t ha-1 and 3.24 t ha-1, based on chitin content. Control plots were treated with 200 Kg ha-1 DAP at planting and 300 Kg ha-1 CAN after six weeks. Plots amended with 8% chitin had the highest number of leaves, similar to plots with 6% chitin but significantly higher than commercial fertilizers. Similarly, plots with 8% chitin had the tallest plants of 62 cm at physiological maturity, which was similar across all plots with ≥1% chitin but significantly higher than those amended with commercial fertilizers. Amending the soil with 8% chitin increased onion bulb weight and diameter by 44.5% and 23.5%, respectively, which was significantly higher than the commercial fertilizers. Additionally, applying 8% chitin increased the total biomass, total yield, marketable yield and shoots biomass by 46.9%, 50.5%, 49.6% and 35.8%, respectively, but this was statistically similar across all treatment with chitin. Therefore, the study recommends black soldiers fly frass fertilizer and pupae exuviae amendments as a suitable substitute to commercial fertilizers with additional benefits such as enhanced biodiversity, environmental friendliness and promotion of crop health. 
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Effect of BSF frass fertlizer and chifin-rich pupac exuviac on onion bulb weight
Means followed by the same letter(s) are not significantly diferent at p<0.05;
BSFFF ~ Black soldier fly frass fertlizer, C— chitin




