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Advances on Identification of Rice Cold Tolerance

TANG Xuan, LYU Shu-wei, FAN Zhi-lan, CHEN Wen-feng, PAN Da-jian, LI Chen
(Rice Research Institute, Guangdong Academy of Agricultural Sciences/Guangdong Key Laboratory of New Technology in Rice

Breeding/Guangdong Rice Engineering Laboratory, Guangzhou 510640)

Abstract: Rice (Oryza sativa L.) is one of the most important food crops in the world, low temperature
destabilizes the growth and development of rice, and causes lower yield or harvestless in worse cases, has
becoming one of the major environmental stresses that decrease rice yield and quality. The use of agricultural
protection technologies to reduce cold damage were not only time-consuming and laborious, but also ineffective.
Therefore, the cultivation of rice varieties showing cold tolerance in practice is the optimal way to solve this
problem. In breeding of cold-tolerant varieties, precise identification and evaluation of cold tolerance rice in
conjugation with the exploitation and utilization of important cold-tolerant genes become of significance. In
recent years, several cold tolerant QTLs or genes had been identified by map-based cloning, GWAS and QTL
analysis, and their functional mechanisms have been investigated. This article reviews the cold resistance of rice,
from the aspects of identification methods and periods, evaluation systems and the molecular research basis, and
suggested that different evaluation systems should be used to evaluate the cold tolerance of rice at different
growth stages. At the same time, it is proposed to pyramid important cold tolerance genes/QTLs in excellent rice
germplasm resources for further innovative utilization, which could provide reference for exploring the mechanism
of cold tolerance and breeding new varieties of cold tolerance in rice.
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Fig.1 The phenotype of rice seedings after chilling
treatment (10 °C, 7 d)
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Fig.2 The cold tolerance QTLs by map-based cloning and GWAS
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