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Abstract

Nutrients released into soils from uncoated fertilizer granules are lost continu-

ously due to volatilization, leaching, denitrification, and surface run off. These

issues have caused economic loss due to low nutrient absorption efficiency and

environmental pollution due to hazardous emissions and water eutrophication.

Controlled-release fertilizers (CRFs) can change the release kinetics of the fertil-

izer nutrients through an abatement strategy to offset these issues by providing

the fertilizer content in synchrony with the metabolic needs of the plants. Para-

metric analysis of release characteristics of CRFs is of paramount importance

for the design and development of new CRFs. However, the experimental ap-

proaches are not only time consuming, but they are cumbersome and expensive.

Scientists have introduced mathematical modeling techniques to predict the re-

lease of nutrients from the CRFs to elucidate fundamental understanding of the

dynamics of the release processes and to design new CRFs in a shorter time and

with relatively lower cost. This paper reviews and critically analyzes the lat-

est developments in the mathematical modeling and simulation techniques that

have been reported for the characteristics and mechanisms of nutrient release

from CRFs. The scope of this review includes the modeling and simulations
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