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Abstract: Horticulture uses genetic engineering to increase crop output, quality, and resilience to biotic 

and abiotic challenges. This extensive study covers the latest genetic engineering methods for horticultural 

crops, including novel plant genome manipulation methods. Genetic engineering in horticulture has 

progressed through many milestones and achievements, which are discussed in the study. It discusses how 

CRISPR-Cas9, RNA interference, and synthetic biology may change genes for desired phenotypes. The 

review emphasizes on disease resistance, insect resistance, abiotic stress tolerance, and post-harvest 

features. Genetic engineering success stories and future uses in fruits, vegetables, and ornamental plants 

are shown. Exploring the ethical and regulatory issues of genetic engineering in horticulture addresses 

environmental effect, biodiversity, and consumer acceptability. The evaluation stresses the significance of 

appropriate and sustainable genetic engineering approaches for long-term benefits without harm. The 

paper also discusses genome editing for precision breeding, omics technologies for targeted trait 

enhancements, and genetic engineering's integration with other breeding methods. It examines worldwide 

acceptance of GMO horticultural crops' difficulties and prospects. 
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