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Identification of Molecular Markers Linked to QTLs Related to Early Heading
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Abstract
Heading date is an important trait of each rice varieties which adapts it self to grow in different
areas and seasons. Beside, change in heading date has a much effect on rice yields. Thus heading
date is a major objective in rice breeding programs. Therefore, 11 molecular markers, found in
photoperiod-insensitive glutinous rice RD6 line BCSF5-1752(6), were analyzed for their relationships with

QTLs that control early heading date trait in BC5F2 population of photoperiod-insensitive glutinous rice
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RD6 (248 plants). Based on the investigation of the relationship between genotype and heading date
(phenotype) using Single-Factor Analysis of Varience method, it is found that 11 positions of molecular
markers has high significant relationship (P<0.01) with the early heading date trait. After that, data were
analyzed with multiple regression method for the molecular markers having a relationship with the early
heading date trait. It is found that 3 positions of the molecular markers (er3) had a relationship with the
early heading date trait most (P<0.0001) which the partial R-square value is 0.1410 followed by hd1
marker and hd2 marker (P<0.0001) which the partial R-square value are 0.0891 and 0.0611, respectively.
Therefore er3, hd1 and hd2 markers can be used for the selection in photoperiod-insensitive RD 6 in order

to have an appropriate heading date.

Keywords : rice, heading date, molecular marker, photoperiod sensitivity, SSR marker
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Figure 1 Shows the phenotype of photoperiod sensitivity in off-season 2012 (a) non-photoperiod sensitive
rice variety Taichung 65 (b) photoperiod sensitive rice variety RD6 (c) non-photoperiod
sensitive rice line RD6 BC3F5—1 752(6) and (d) RD6 BCSF2 populations have segregation in terms

of days to heading date.
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Figure 2 Frequency distributions of days to heading shows non-normal distribution in BC5F2 population
and the parental lines, Taichung 65, RD6 BCSF5-1752(6) and RD6 in off-season 2012. Arrows

are indicated mean value. (nh = no heading date after 170 days)
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THnnnsAneuaes QTLs 2 AMumisAa gDTH-7-1 uay qDTH7-2 Afnuvilsatuudoutlanaaasuausiugng
TasTuladt 7 lulszanns F uazBCF, FlFannnsugnszing daldlasiadaauwasiug Hoshinoyume fiudng
Taslagaquasiig N|pponbare Imwmq qDTH7-2 wmm@mummm@wmﬂiuLzmm RM1306 Huannliidng
ummuﬂfaﬂmﬂmum laesiuBC F, A ﬂTu”LmﬂLmu hd2hd2 1a3daaadnaiug Hoshinoyume Hangfuaanaan
Paenindunsaulniluuy Hd2hd2 AL 12.2 U wazAUMUaes gDTH7-2 WumuiaRea g
ha2 aflu QTL ‘wwﬂumqqu@@nmfaﬂmmmfmum (Yano et al., 1997)

‘lummxﬁt,m%wmmim@q@ er3 marker memmﬁuﬁuﬁﬁuﬁﬂwmxmfﬁumﬂm@n%umnﬁzgmim
AN partial R- square mnﬁmwﬁﬁu 0.1410 Lﬁ'ﬂ%Lm%ﬁmrﬁhmmmimmmmwmwﬁ%mmﬁqsﬁ%
multiple regression uuummmu\i@ﬁuuim‘lﬁu‘ﬂmm 5 Geannismsnatenanstieliireisee iy QTls
Aendeafunisaeuauedsatiaas uax mmu@faﬂmﬂmmmmummeaauuimiu‘iﬁnm 5 11nau
(Yano et al., 2001) mumuﬂuvl,ﬂvlmﬂmmemnmqmLLammwﬁmwuﬁﬂuLm@wmsﬂmm@ er3 marker
du QT sLmJﬁ'mu@uﬁnwmzmﬂﬁfuﬂﬂnm@n&h‘*ﬁmﬁiﬁmnﬁmﬁuﬁ Taichung 65
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Table 1 Shows single-factor analysis of variance, which analyze of each SSR marker with it's linkage
gene related to early heading date in BC5F2 population of photoperiod-sensitive RD6 and

photoperiod- insensitive Taichung 65 varieties in off-season 2012.

Chromosome No. SSR marker R-square P-value
5 er3 marker 0.1429 <.0001**
5 RM507 0.0661 <.0001**
6 hd1 marker 0.1150 <.0001**
6 RM5963 0.1097 <.0001**
6 seb marker 0.0645 <.0001**
6 RM136 0.1094 <.0001**
7 RM505 0.0379 0.0021**
7 RM234 0.0442 0.0009**
7 RM18 0.0409 0.0014**
7 er2 marker 0.0513 0.0003**
7 hd2 marker 0.0730 <.0001**

** Highly significant

Table 2 Multiple regression analysis of each SSR marker with it's linkage gene related to early heading
date in BC5F2 population of photoperiod-sensitive RD6 and photoperiod-insensitive Taichung 65

varieties in off-season 2012.

Chromosome No. SSR marker R-square P-value
5 er3 marker 0.1410 <.0001**
6 hd1 marker 0.0891 <.0001**
7 hd2 marker 0.0611 <.0001**

** Highly significant
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Figure 3 Profiles of hd? marker that linked to gene hd7 on 3% agarose gel in BCSF2 population. M

represents 100 bp ladder, P1 = RD6, P2 = Taichung 65, BIL= photoperiod-insensitive rice line
RD6 BC3F5—1752(6), lane 1-22 are BC5F2 population of photoperiod-sensitive RD6 and
photoperiod-insensitive Taichung 65 varieties.
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Figure 4 Profiles of er3 marker that linked to QTL er3 on 4% agarose gelin BC5F2 population. M represents

10--00000-000000000000000000000000.indd. 97

100 bp ladder, P1 = RD6, P2 = Taichung 65, BIL= photoperiod-insensitive rice line RD6 BC3
F5-1752(6), lane 1-22 are BC5F2 population of photoperiod-sensitive RD6 and photoperiod-
insensitive Taichung 65 varieties.
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Figure 5 Profiles of hd2 marker that linked to gene hd2 on 4% agarose gel in BC5F2 population.
M represents 100 bp ladder, P1 = RD6, P2 = Taichung 65, BIL= photoperiod-insensitive rice
line RD6 BCSF5-1752(6), lane 1-22 are BC5F2 population of photoperiod-sensitive RD6 and

photoperiod-insensitive Taichung 65 varieties.
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