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Abstract:  Pre-harvest sprouting refers to the phenomenon that rice tends to induce seed germination on the spike if it encounters
continuous cloudy and rainy weather or high-temperature and humid environmental conditions before harvest. Pre-harvest sprouting leads
to decreased seed vigor and quality of rice, resulting in huge losses to rice production. In addition to expanding the screening of pre-harvest
sprouting mutants, excavating and cloning some new genes controlling pre-harvest sprouting and analyzing their spike germination regulatory
mechanisms are important tasks for breeding rice for pre-harvest sprouting resistance. During the process of pre-harvest sprouting, rice amylase
activity is enhanced, soluble sugar content is elevated, and the content and balance of phytohormones ABA and GA in rice seeds are the key
factors determining pre-harvest sprouting. Some key genes such as OsVP1 control rice seed dormancy through the ABA signaling pathway, while
GA regulates seed germination through the activation of GA-associated transcription factors. The article reviews the four areas, i.e., internal
physiological factors and environmental conditions of rice pre-harvest sprouting, genetic mechanisms of rice pre-harvest sprouting, molecular
mechanisms of rice pre-harvest sprouting, and trait improvement of rice pre-harvest sprouting, and thus aiming to provide theoretical references
for the selection of varieties that are resistant to pre-harvest sprouting in rice.
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Fig. 1 Working model for the hormone-mediated tran-
scriptional module in the regulation of rice seed dor-
mancy and germination.
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