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[Abstract] To solve the core problem of synergistic improvement of high—quality traits and disease resistance in
the southern citrus industry, this paper systematically reviews the research progress and practical application of
conventional breeding and molecular breeding technologies in citrus high—quality and disease—resistant
breeding. By analyzing the breeding needs of main cultivars such as Shatangju, Wogan, and Navel orange, it
focuses on key technological breakthroughs including juvenile period shortening in hybrid breeding,
disease—resistant locus modification mediated by gene editing, and molecular regulation of seedless traits.
Integrating practical cases from teams of Southwest University and Huazhong Agricultural University,
including the breeding of Chuanjin series hybrid varieties, the creation of CRISPR/Cas9—mediated
canker—resistant materials, and the screening of Huanglongbing—resistant peptides. The results show that the
integrated application of conventional and molecular breeding technologies can simultaneously improve citrus
quality traits (sugar—acid ratio =15, pulp melting rate =90%) and disease resistance (canker disease index
=8, Huanglongbing control efficiency =80%), with the yield of bred varieties reaching over 3000 kg per
mu. This study reveals key mechanisms such as the MYC2—PUB21 disease—resistant regulatory hub and
CrMER3 seedless gene, and proposes an industrial transformation path of integration of breeding,
propagation and promotion, providing technical support for the high—quality development of southern citrus
seed industry.
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