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Regulation mechanism and breeding application of rice
floret-opening-time
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Abstract: Rice (Oryza sativa L.) is a strictly autogamous crop. Floret-opening-time (FOT) is an important
agronomic trait in rice, which is complicatedly regulated by internal factors (plant hormones, genetic factors,
etc.) and external environmental factors (temperature, light, humidity, CO, concentration, etc.). Floret opening at
an appropriate time is very critical for the success of rice reproduction. If the floret opens too early in the
morning, rice is vulnerable to pathogen infection caused by low temperature and heavy dew. In contrast, if the
floret opens too late, the seed setting of rice would be severely affected by high temperature in the afternoon.
Moreover, synchronized FOT between the male and female parents is a key requirement for successful
production of hybrid seeds. In this review, we summarize the research progresses on the regulation of FOT in
rice, mainly focusing on the aspects including the structural basis, physiological basis, genetic basis and
molecular mechanism of controlling rice floret opening. We also present some important topics for future in-
depth studies of FOT. Finally, we discuss the value of modulating FOT trait for improving rice production and

indica-japonica inter-subspecies hybrid rice breeding.
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a: Rice spikelet, bar = 0.5 cm; b: The structure of a rice floret, bar = 1.0
mm; c¢: Comparison of flowering between japonica ‘Zhonghua 11’ and
indica ‘Tianfeng B’ at 09:30, bar = 1.0 cm; d: Comparison of flowering
between japonica ‘Zhonghua 11° and indica ‘Tianfeng B’ at 11:00, bar =
1.0 cm
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Fig.1 The rice floret structure and the comparison of
floret-opening-time between indica and japonica
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a: Dynamic morphology change of the rice lodicules during anthesis, bar = 1 mm; b: Schematic diagrams of rice florets during anthesis; c: Schematic
diagrams of the cross-sections of florets as the red dash lines indicates in Fig. 2b, the red arrow indicates the direction of tension when the lodicule expanding
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Fig.2 The process of lodicule swelling and shrinking in rice before and after floret-opening
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Table 1 The details of floret-opening-time QTLs

B R X | S TR K TR/

QTL Parent Trait  Chromosome location source rate Reference
gFBT-12 Ll < f iEpiai) 12 PSM420—RM247 ot 10.33 [7]
qVFT-1 Ll x # BEAL 1 RM259—RM449 ot 12.43 [7]
qVFT-8 Bilrdi x #ot LT 8 RM477—PSM396 s 10.57 (71
qVFT-10 Bl x B BEAERT 10 RM269—RM222 il 26.95 [7]
gFET-2 Ll x #H LAY 2 RM240—RM525 ot 7.08 (7]
qFET-10 Ll < B AR 7 RM82—RM420 Ll 10.11 (7]
SOTh W630 x HAI icpiai) 5 RM249—RM440 W630 2721 [34]
SOTh W630 x HAIH URTERT 10 RM171—RM496 W630 28.55 [34]
SOTm W630 x H AN Ry 4 RM303—RM255 W630 14.66 [34]
SOTm W630 x HAR BT 5 RM249 W630 20.50 [34]
gFTla  WAB368-B-2-H2-HB x N T3¢ BEfei 1 RMS580—RM8004 WAB368-B-2-H2-HB 7.50 [35]
gFTIh  WAB368-B-2-H2-HB x AT  BE{ht 1 RM7318—RM5497 WAB368-B-2-H2-HB 5.80 [35]
qFTI10 WAB368-B-2-H2-HB x N T BAERS 10 RM184—RM3773 WAB368-B-2-H2-HB 6.20 [35]
gFTI2  WAB368-B-2-H2-HB x NT¥  Bfeit 12 RM511—RM519  WAB368-B-2-H2-HB 11.30 [35]
gEMF3 Oryza officinalis x Fi 3011 JEAERS 3 RM14407 0. officinalis 19.70 [36]
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