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Abstract

Artificial intelligence (Al) has been increasingly applied in agriculture and plant breeding
with the aim of enhancing productivity and promoting agricultural sustainability. This study
employs a descriptive—analytical research approach based on a comprehensive review of
documents and library resources. Data were collected and analyzed from scientific articles,
websites, and other credible sources. The primary objective of this research is to examine
the impacts of Al applications on agronomic sciences and plant breeding, as well as the
associated challenges in achieving sustainable agricultural development. The study
addresses key questions regarding the necessity of Al adoption in agriculture, types of Al
algorithms, and the benefits and challenges of their application. Machine learning
algorithms, computer vision, and natural language processing are identified as key tools in
this domain. In agriculture, Al contributes to yield improvement by optimizing the use of
water, fertilizers, and pesticides, reducing post-harvest losses, and enhancing
environmental sustainability. In plant breeding, Al facilitates the analysis of genetic and
phenotypic data, enabling the selection of crops with desirable traits such as drought
tolerance and disease resistance. Despite its extensive benefits, the application of Al faces
challenges including high implementation costs, the need for appropriate infrastructure, and
concerns over job displacement in the agricultural sector. In rural and remote areas, limited
access to advanced technologies and internet connectivity has led to unequal distribution of
Al-driven solutions. Nevertheless, artificial intelligence holds significant potential for
advancing sustainable agriculture and plays a crucial role in ensuring global food security.
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1. Artificial Neural Networks

2. Fuzzy logic

3. Least-Squares Support Vector Machine
4. Self-adpative Evolutionary

5. Crop Selection Method
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2. Remote Sensing

3. SkySqurrel Technologies
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