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Abstract

Traditional breeding typically involves selecting phenotypes from the hybrid offspring of natural
mutants. Compared to traditional breeding, marker-assisted selection uses the genotype of hybrid crops
for selection, improving the accuracy of screening. Genetic transformation breeding can precisely
introduce target traits but cannot control the insertion site of foreign genes on chromosomes. In
contrast, CRISPR gene editing can insert foreign genes at specific locations to achieve precise genetic
transformation. It can also produce plants that do not contain foreign genes and create mutations
indistinguishable from natural variations at specific chromosomal sites, classified as SDN1-type
plants. Gene editing technology can edit multiple genes simultaneously, overcoming species barriers
and serving as a powerful tool for breeding polyploid crops. It has been applied to increase crop
yields, enhance environmental tolerance, extend shelf life, improve nutritional content, and increase
food safety. In the future, this technology is expected to facilitate design breeding and contribute to
sustainable agriculture. Due to the low cost and immense potential of gene editing technology, along
with the exemption of SDN1-type products from genetic modification regulations in most countries,
gene editing has become a key development focus for many nations. Global warming poses a significant
threat to human environments and survival. Effective use of various breeding methods will help address

environmental issues and improve the quality of life.

Key Words: Precision Breeding, Genome Editing, CRISPR
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