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Introduction
Rice is a vital staple crop that sustains over half of the world’s 

population. However, as global demand for rice continues to increase, 
challenges such as pest infestations, diseases, water scarcity, and 
fluctuating climatic conditions are hindering production. Traditional 
breeding techniques, while successful in some instances, have 
limitations in their ability to address these complex issues in a timely 
manner. Genetic engineering has emerged as a promising solution to 
enhance rice yield and resilience. Through the insertion of specific 
genes, scientists have been able to create rice varieties that possess 
enhanced resistance to pests, improved tolerance to environmental 
stressors like drought, and higher nutritional content. The application 
of genetic engineering to rice has gained considerable attention 
due to its potential for achieving significant improvements in crop 
productivity. For example, genetically modified (GM) rice varieties 
that are resistant to insect pests like the rice stem borer or have greater 
water use efficiency are increasingly being explored. Additionally, the 
development of genetically modified rice with improved nutritional 
profiles—such as Golden Rice, which is enriched with provitamin A—
has the potential to address micronutrient deficiencies in regions where 
rice constitutes a major portion of the diet. This research investigates 
the role of genetic engineering in improving rice yield through the 
introduction of specific genetic traits that enhance resilience to pests, 
diseases, and environmental stresses, while also boosting nutritional 
content. The findings of such research can lead to more sustainable 
and higher-yielding rice varieties, contributing to food security in 
a rapidly changing world. With proper regulations and continued 
research, genetically engineered rice could play a key role in meeting in
and aquaporins have been successfully integrated into rice plants, 
resulting in enhanced water use efficiency and better survival under 
dry conditions. Another critical area of research is the biofortification 
of rice. Rice is a poor source of essential micronutrients, such as iron 
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