
 

Unlocking the potential of rapeseed: CRISPR
edits for hybrid efficiency
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Phenotypic characterization of flower buds, open flowers, and silique
development in WT and four mutants. Credit: Horticulture Research (2024).
DOI: 10.1093/hr/uhae139

Hybrid production in rapeseed faces several significant challenges,
primarily due to the complexities and limitations of current male sterility
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systems. Traditional methods often involve intricate management
processes and are highly sensitive to environmental conditions, resulting
in unstable and inefficient hybrid seed production.

Due to these issues, there is a pressing need for a more efficient, stable,
and environmentally resilient system to improve hybrid production in
rapeseed, ensuring higher yields and better adaptability to varying
agricultural conditions.

Researchers from Zhejiang University and Jiaxing Academy of
Agricultural Sciences developed a novel approach using CRISPR/Cas9
technology. This method targets the BnDAD1 gene, creating male-sterile
lines in rapeseed, thus simplifying hybrid seed production. The findings
are published in the journal Horticulture Research.

The study effectively disrupted the BnDAD1 gene, which plays a crucial
role in the jasmonic acid biosynthesis pathway, using CRISPR/Cas9
technology. This disruption resulted in male sterility due to defects in
anther dehiscence and pollen maturation in rapeseed.

By applying exogenous methyl jasmonate, the researchers were able to
restore fertility in the male-sterile lines, enabling the production of F1
hybrid seeds. This new two-line system offers a more straightforward
and efficient method for hybrid seed production compared to traditional
systems, which often face environmental stability issues.

The male sterility induced by the CRISPR/Cas9 method proved to be
stable and complete, independent of environmental conditions, making it
a robust solution for hybrid rapeseed production. This innovative
approach holds significant commercial potential, promising to enhance
the efficiency and sustainability of rapeseed cultivation.

Dr. Lixi Jiang, lead researcher from Zhejiang University, stated, "Our
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findings present a significant advancement in rapeseed hybrid
production. The use of CRISPR/Cas9 to induce male sterility simplifies
the breeding process and holds great promise for enhancing rapeseed
yield and sustainability."

This innovative approach can revolutionize hybrid seed production in
rapeseed, providing a more efficient and stable method. The application
of this technology can lead to increased yields and sustainability in 
rapeseed cultivation, addressing the growing global demand for
vegetable oil.

  More information: Mengxin Tu et al, A CRISPR/Cas9-induced male-
sterile line facilitating easy hybrid production in polyploid rapeseed
(Brassica napus), Horticulture Research (2024). DOI:
10.1093/hr/uhae139
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