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Abstract: Despite heterosis contributing to genetic improvements in crops, root growth heterosis 
in rapeseed plants is poorly understood at the molecular level. The current study was performed to 
discover key differentially expressed genes (DEGs) related to heterosis in two hybrids with 
contrasting root growth performance (FO; high hybrid and FV; low hybrid) based on analysis of the 
root heterosis effect. Based on comparative transcriptomic analysis, we believe that the 
overdominance at the gene expression level plays a critical role in hybrid roots’ early biomass 
heterosis. Our findings imply that a considerable increase in up-regulation of gene expression 
underpins heterosis. In the FO hybrid, high expression of DEGs overdominant in the starch/sucrose 
and galactose metabolic pathways revealed a link between hybrid vigor and root growth. DEGs 
linked to auxin, cytokinin, brassinosteroids, ethylene, and abscisic acid were also specified, showing 
that these hormones may enhance mechanisms of root growth and the development in the FO 
hybrid. Moreover, transcription factors such as MYB, ERF, bHLH, NAC, bZIP, and WRKY are thought 
to control downstream genes involved in root growth. Overall, this is the first study to provide a 
better understanding related to the regulation of the molecular mechanism of heterosis, which 
assists in rapeseed growth and yield improvement. 
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