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Abstract Low temperature is one of the major challenges restricting the development of global viticulture
during the overwintering period. With the continuous improvement of overwintering protection measures,
more and more exogenous substances are used to enhance the cold resistance of grapevines during the

overwintering period. Understanding the mechanism of different exogenous substances to enhance the
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winter resistance of grapevines can effectively help us implement overwintering protection measures. In this

paper, the mechanism and application progress of exogenous substances to improve grapevine cold

resistance were reviewed by collating domestic and foreign literature. The results showed as follows:

1) The cold resistance of grapevine was influenced by both its genetic characteristics and external factors;

2) Exogenous substances enhance the cold resistance of grapevine by affecting the expression of cold-

resistance-related genes, and the transport and distribution of expression products; 3) Application of

appropriate concentration of exogenous substances can effectively enhance the cold resistance of

grapevine. In conclusion, the mechanism of enhancing grapevine cold resistance by different exogenous

substances is not the same. The application of exogenous substances with appropriate concentration can

effectively improve grapevine cold resistance. This study provides some strategies and insights on how to

enhance the cold resistance of grapevines.

Keywords exogenous substance; growth regulator; inorganic salt ions; Vitis L. ; cold resistance
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Fig. 1 Molecular regulatory network of plant response to low temperature under different exogenous additives
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Fig. 3 Effects of different exogenous additives on cold resistance of grapevines
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