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Abstract: Pre—harvest sprouting is a serious problem in global agricultural production. After a long period of
domestication, the dormancy level of cultivated crops is generally lower than that of wild ancestors. Although the shortening
of dormancy period may increase the reproductive generation and agricultural production value of crops, premature
dormancy release will cause crop sprouting before harvest, resulting in huge economic losses. In this paper, the physiological
mechanism, QTL and genes, prevention and control of pre—harvest sprouting are systematically reviewed. It is believed that
high water content is the precondition of rice seed germination and pre—harvest sprouting, during this process, the increases
of amylase activity and soluble sugar content provide energy for pre—harvest sprouting; the contents of plant hormones ABA
and GA in rice grains and the sensitivity of seeds to them are the key factors to determine the pre—harvest germination.
In recent years, the excavation of QTL and its functional genes related to pre—harvest sprouting will provide an important
basis for clarifying the mechanism of pre—harvest sprouting in rice and breeding resistant varieties. In the long run, through
extensive evaluation of rice germplasm resources, especially searching for the lost dormancy genes in wild rice and local

varieties, and gathering such genes through molecular breeding, breeding lines (varieties) resistant to sprouting, it is of great
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significance to solve the problem of sprouting, improve rice yield and quality, and ensure national food security.

Key words: pre—harvest sprouting; dormancy; QTL; gene; germplasm resource; inhibition of pre—harvest sprouting
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Fig.1 Phenomenon of rice sprouting
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Table 1 QTL for pre-harvest sprouting—related traits in rice

AR SE N RFA QTL %it R CURIN 225 3CHk
Parents Mapping population Number of QTL Chromosome Reference
IR24 x Asominori (Japonica) 71 F, RILs qPHS-1-1, qPHS-1-2, gPHS-4, gPHS-5, gPHS-7, qPHS-8  1(2),4.5.7.8 [33]
Zhong 156 x Gumei 2 RILs qPSI12-1, qPSI9-1, qPSI1I-1, gPDSI-1, ¢gPDS3-1, 1(2),2,3,6,9(3),10,11(2) [34]
qPDS6-1, gPSRp1-1, gPSRp9-1, qPSRp10-1, gPSRg9-1,
qPSRgll1-1
K81 x G46B 1641, qPSR-2, gPSR-5, qPSR-8 2,58 [35]
Nipponbare x Koshihikari (Japonica) 79 N-BlLs RM4108-RM5849,RM3455-RM6905 3,12 [36]
Nipponbare/Koshihikari 48 BC3F1 N-CSSLs, 7 2,3(2),5.8,11(2) [36]

41 BC4F1 K-CSSLs

Japonica (14) Indica (7) 21 Sdr6, qSD-1, qSD1, ¢qDEGI, ¢Sdn-1, Sdrl, gDT-SGC3.1, 1(4),2,3(4),4(2),5(3),6(4),7 [37]
qSD-3, qSdn-5, gMT-SGCS5.1, Sdr9, gDORG6-2, qSDG6,
SDR4, gMT-SGC7.2, ¢SD-7-2, gPHS-7, gSD12, gLTG3-1
Owarihatamochi x Koshihikari CSSL qSDRY.1, gSDR9.2 9(2) [38]
Jinsang(Indica) x Gopum (Japonica) 88 I, RILs qPHSIFC, gPHSIGC 1(2) 39 ]
Odae(Indica) x Unbongd0 (Japonica) ¥, 160 RILs qPHS-3FD, qPHS-11FD, gPHS-3GH, gPHS-4GH, gPHS- 3(2),4,11(2) [40]
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