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decision-making. Remote sensing technologies, including satellite
imagery and drone-based data collection, provide continuous updates
on crop health and nutrient uptake. Combined with predictive Al
models, these systems can adapt to changing environmental conditions,
0 ering timely guidance to farmers. Moreover, user-friendly interfaces
and visualization tools make these systems accessible to farmers,
enhancing their decision-making capabilities and fostering adoption
[8,9].

Despite their potential, challenges such as data availability,
system cost, and scalability must be addressed to achieve widespread
implementation. Ensuring access to high-quality data, particularly
in resource-limited regions, is essential for the success of these
systems. Collaboration among stakeholders, including policymakers,
researchers, and private technology providers, will play a crucial role
in overcoming these barriers. Training programs and nancial support,
such as subsidies, can further empower smallholder farmers to adopt
these technologies.

In conclusion, Al-based DSS represent a powerful tool for
transforming maize farming practices. By enabling precision nitrogen
management, these systems contribute to sustainable agriculture,
enhance productivity, reduce environmental impact, and improve
farmer livelihoods.  eir widespread adoption has the potential
to address global challenges in food security and environmental
sustainability, making them a cornerstone of future farming systems
[10].

Discussion

e integration of Al-based decision support systems (DSS) into
maize farming represents asigni cant leap toward achieving sustainable
and e cient nitrogen management.  is study demonstrated that
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In addition, scaling these systems to larger and more diverse
agricultural landscapes necessitates further research and development.
Customization of models to account for regional di erences in soil,
climate, and farming practices is essential for achieving widespread
impact. Collaborative approaches involving farmers, researchers, and
agricultural extension services will be key to ensuring the systems’
long-term success.

In conclusion, Al-based DSS hold immense potential to transform
maize farming by providing a sustainable and e cient approach to
nitrogen management.  eir ability to optimize resource use, enhance
productivity, and mitigate environmental harm positions them as a
cornerstone of future agricultural practices. With continued innovation
and supportive frameworks, these systems can signi cantly contribute
to global food security, climate resilience, and the broader goals of
sustainable development.
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