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1.1 INTRODUCTION

The agricultural sector, comprising crops, forestry, livestock, and aquaculture, plays
a crocial role in global sustenance [, facing escalating pressures due to rapid
population growth. It is predicted that there will be 10 billion people on the planet

by 2050 (2), driving a 70% surge in food demand, as predicted by the Food and
Agriculture Organisation of the United Nations (FAD) [3] This places immense
pressure on food production systems, exacertating existing chalienges like soil
testing weed management, and limited irrigation access 14. 11. Conventional
farming methods contribute to environmental degradation and food insecurity due
to issues like pesticide-resistant pests and health hazards from chemical use
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