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Abstract: The use of black soldier fly frass fertilizer (BSFFF) is being promoted globally. However,
information on nitrogen (N) fertilizer equivalence (NFE) value and synchrony of N mineralization for
crop production remains largely unknown. Comparative studies between BSFFF and commercial
organic fertilizer (SAFI) were undertaken under field conditions to determine synchrony of N release
for maize uptake. The BSFFF, SAFI, and urea fertilizers were applied at the rates of 0, 30, 60,
and 100 kg N ha−1. The yield data from urea treated plots were used to determine the NFE of both
organic inputs. Results showed that maize from BSFFF treated plots had higher N uptake than that
from SAFI treated plots. High N immobilization was observed throughout the active growth stages
of maize grown in soil amended with BSFFF, whereas soil treated with SAFI achieved net N release at
the silking stage. Up to three times higher negative N fluxes were observed in SAFI amended soils as
compared with BSFFF treated plots at the tasseling stage. The BSFFF applied at 30 and 60 kg N ha−1

achieved significantly higher NFE than all SAFI treatments. Our findings revealed that BSFFF is a
promising and sustainable alternative to SAFI or urea for enhanced maize production.
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1. Introduction

Organic fertilizer inputs are one of the promising pathways for sustainably improving soil and
crop productivity [1,2]. These organic fertilizers are a good source of nitrogen, which is one of the
most limiting soil nutrients for crop production in most parts of sub-Saharan Africa (SSA) [3,4].
Organic fertilizers are an ingredient of stable soil aggregates and are known for improving soil pH,
soil organic matter, levels of secondary and micronutrients [2,5–8], as well as nutrient availability,
uptake, and utilization [9,10].

Farming systems in countries of SSA rely mostly on inherent soil fertility with very little inputs of
mineral fertilizers because of their high costs and unavailability from a local source [11]. Likewise,
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