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QTL Mapping for Seed Dormancy in Chaling Common Wild Rice
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Abstract: In southern China, rice ( Oryza sativa L. ) grains are prone to field pre-harvest sprouting ( PHS )
due to high temperature and humid weather conditions, which seriously affects the yield, quality and storage
of rice. Moderate seed dormancy prevents the adverse effects of the unfavorable environment and helps reduce

or avoid PHS. Therefore, genetic studies of seed dormancy and breeding PHS-resistant varieties, are extremely
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important for rice production and development of seed industry. In this study, we used the indica cultivar ‘93-11’

as the recipient and recurrent parent, and Chaling common wild rice ( CLCW ) of O. rufipogon Griff. as the donor

parent to develop an advanced backcross introgression population consisting of 812 lines. We assessed the seed

dormancy of the population, and found five individual plants displaying strong dormancy with the germination

rate ranging from 10.0% to 36.5%, while the control and recurrent parent ‘93-11’ had the germination rate of

89.5%. The germination rate of the selfed lines derived from the five strong-dormancy plants ranged from 3.1%

to 17.4%. The plants with extremely strong seed dormancy selected from each of 3 selfed lines were crossed with
‘93-11’ to develop the F, population. By combining the bulked segregant analysis ( BSA ) and 56K SNP chip
data, 8 QTLs were detected, distributed on chromosomes 3, 5, 6, and10. This study will facilitate further map-

based cloning of these QTLs and breeding PHS-resistant rice varieties.

Key words: Chaling common wild rice; seed dormancy; SNP chip; QTL
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Fig.2 Frequency distribution of germination rates
for CLCW-derived advanced backcross introgression
populations BC;F, and BC,F,
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Table 1 Average germination rates of seeds from lines SL.812,
SL851, SL853, SLL108, and SL.445 before and after
dry-heat treatment

7% 273 (% ) Germination rate of seeds

AR AR
Line  Generation AL, TR
Untreated Dry-heat treated

SL812  BC;F; 3.1+6.2 923+3.1
SL851 BC;F; 9.1+£52 88.7+4.3
SL853  BC;F; 12.0+5.9 78.7£2.6
SL108  BC,F, 15.1+15.1 85.0+2.9
SL445  BC,F, 17.4£13.7 77.0+3.3
93-11 88.0+5.3 100.0 0

Az RACFFPF; B THAE IR
A': Untreated seeds, B: Dry-heat treated seeds
B3 SL812,SL851.SL853. SL108 1 SL445 i &M F T HAMERI G A F R
Fig.3 Germination of seeds from lines SL812, SL.851, SL.853, SL108, and SL445 before and after dry-heat treatment
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Fig.4 Seed vigor analysis of ungerminated seeds from lines
SL812, SL.851, SL.853, SL108, and SL445
after dry-heat treatment

®2 FERITERMFRIRGE QTL &l

SEPRIR R

Plants with weak seed dormancy

SRR SR

Plants with strong seed dormancy

5 93-11/SL108 F, B{AAR 3 tRimaR B MR K 2F R I
Fig.5 Seed germination of some plants from 93-11/SL108
F, population with extreme phenotypes of
strong and weak seed dormancy
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Table 2 QTL detection of seed dormancy in Chaling common wild rice

& Yo A PP (bp ) Physical location I Ji] ( Mb ) ASNP 5%
Line QL Chromosome Hh Start 21| End Interval size ASNP-Index
SL851 qSD6-1 6 26,288, 858 28,901, 848 2.6 0.44
qSD6-2 6 30,452,693 30, 841, 616 0.4 0.50
qSD10-1 10 21,943,179 22,782,106 0.8 0.41
SL108 qSD3-1 3 1,650,615 4,362, 149 2.7 0.46
qSD6-3 6 20, 498, 199 21,615,517 1.1 0.45
qSD6-4 6 25,026, 863 26,958, 621 1.9 0.51
qSDI10-2 10 16,768, 740 17,740, 029 1.0 0.44
SL445 qSD5-1 5 6,942,322 8,414,816 1.5 0.46
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