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ABSTRACT

In this chapter, the authors explore the differential patterns, challenges, and the nature of innovative
practicesin fertilizer management among farmers across regions. Employing an exhaustive and exhaustive
survey, they explore how farmers respond to tech innovations and develop in response to socioeconom-
ic and environmental demands. The study found that fertilizer use also varies widely by region due to
geography, economic considerations, and cultural beliefs. They consider the relevance of these findings
to agricultural policy and practice, with specific attention to the necessity of focused interventions that
can support normal fertilizer responses and that can regain a part of the large fraction of applied N that
is not recovered from the soil or crop. They believe the findings from our research illustrate the com-
plex nexus that exists between innovation, adaptation, and education, which are necessary to enhance
fertilizer management practices.

INTRODUCTION

Fertilizer management is a key accelerator for modern agriculture, a driving force for increasing
agricultural productivity and sustainability and reducing the emission of some greenhouse gases into
the environment, among others. In agriculture, fertilizers are another practice where industrial applica-
tions are implemented, and this paper examines different methodologies in multiple fertilizer practices
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farmers use to adopt and use advancements in fertilizer technologies. The study is designed to capture
the farmer perspectives across agroecological regions and to understand the key trends, challenges, and
opportunities (Yazdinejad et al., 2021). The study focuses on economic, cultural, and environmental
factors that affect fertilizer use trends to bring most of the dynamics, which, in their view, are at work
(Cravero and Septlveda, 2021). With this background in mind, we further consider the drivers of change
and the implications for future Agricultural Practices (Nwabuokei et al., 2023). Fertilizer management
is one of the most important parts of modern agricultural practices, which not only increases crop pro-
duction but also sustains soil health and, hence, environmental sustainability (Ramya et al., 2023). The
present research paper, hence, has been designed to provide a detailed overview of different methodol-
ogies & breakthroughs in fertilization by farmers exclusively in different regions (Trivelli et al., 2019).
Interdisciplinarity: Focusing on the experiences and knowledge of farmers, the study will reveal (a) best
practices and (b) constraints in the adoption of new technologies (Sendros et al., 2022).

The paper underscores the necessity for reviewing economic factors (cost and accessibility) alongside
cultural practices and environmental factors impacting farmer choices with respect to the management of
fertilizers (Thakur et al., 2023). The study also explores the ways in which improvements in the technol-
ogy of fertilizer application, including controlled-release fertilizers and precision application methods,
are revolutionizing the modus of traditional agriculture (Hundal et al., 2023). This study will provide
an in-depth understanding of current longitudinal trends, where fertilizer management is heading, and
the implications for the future of sustainable agriculture (Mittal et al., 2024). The paper also covers the
broad elements underlying changes in fertilizer use, so it will be interesting to develop these further
in terms of the possibilities for innovation in the search for ways to improve agricultural productivity
while minimizing environmental impact (Saxena et al., 2023). The introduction describes the reach and
goals of the study, emphasizing a holistic comprehension of the complexity of fertilizer management in
present-day agriculture (Shin et al., 2022).

REVIEW OF LITERATURE

The literature on fertilizer management provides a kaleidoscopic view of practices that can be de-
fined by reference to technological changes on one hand and environmental and socioeconomic changes
on the other and how these forces interact to shape agricultural practices (Xie et al., 2023). Fertilizer
technologies have also been shown to be unevenly adopted due to financial and knowledge hurdles to
widespread implementation (Li et al., 2020). Farmers across regions are financially constrained, which
has been a stumbling block in terms of adoption or investment in next-gen fertilizer solutions despite
their potential advantages (Arunachalam and Andreasson, 2021). Moreover, in the absence of education
and training on modern technologies, most farmers continue to depend on traditional farming methods
(Saiz-Rubio and Rovira-Mas, 2020). In addition, there is an increasing demand to decrease the ecological
footprint of agricultural practices, and therefore, environmental concerns play a very important part in
fertilizer management.

The environmental burden associated with fertilizers (soil, water, GHG emissions) has compelled
worldwide policy pressure on the one hand towards sustainable practices, which in turn is difficult to
bring forth (Kler et al., 2024). Regional cultural attitudes often influence new technology adoption rates
and the extent to which their introduction is successful (Eastwood et al., 2017). However, the extent to
which an area has traditional farming practices and a cynical nature to modern technology can slow the
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