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Effect of Slow-Release Fertilizers, Sugarcane Bagasse, and Its Biochar on
Nitrogen Leaching and Water Productivity of Spring Maize

A. Azizi'*, A. soltani mohammadi?, A.A. Naseri* and A. Hassanoghli*

Abstract

This study was conducted to investigate the effects of slow-release fertilizer, sugarcane bagasse and
its biochar on nitrogen leaching, yield, and water productivity of spring corn during the 2019-2020
growing seasons at the Agricultural and Natural Resources Research and Education Center of
Khuzestan.The experiment was arranged asa factorial inrandomized complete block design (RCBD)
with three replications. Two types of nitrogen fertilizers were used: N1(conventional urea) and
N2(Nitrogel urea, referred to as Konderha manure) along with six levels of soil amendments composed
of different ratios of bagasse and biochar: B1(0% bagasse and 0% biochar), B2(100% bagasse and 0%
biochar), B3(75% bagasse and 25% biochar), B4 (50% bagasse and 50% biochar), B5(25% bagasse and
75% biochar), B6( 0% bagasse and 100% biochar). The results indicated that the application of slow-
release fertilizer increased grain yield by 20.2%, biomass yield by 29.3%, water productivity by 20.2%,
nitrogen recovery efficiency by 72.6%, and agronomic efficiency by 19.9% compared to the control in
spring corn cultivation. Moreover, the use of soil amendments led to a 21.4% increase in grain yield, a
34.2% increase in biomass yield, a 39.6% reduction in drainage , a 21.4% increase in water use
efficiency, a 60.6% reduction in nitrogen leaching, an 83.3% increase in nitrogen recovery efficiency,
and a 21.0% increase in agronomic efficiency compared to the control. The findings of this study
confirm the positive impact of slow-release fertilizer, bagasse and its biochar in reducing nitrogen
leaching and enhancing water use efficiency of spring corn under the climatic conditions of Ahvaz and
considering issues such as low crop yield, high water table, soil contamination, and environmental
hazards in the study area, applying the findings of this research can enhance regional agriculture and
promote sustainable production.
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