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ABSTRACT

Heading date is an important trait in agriculture. In rice, each variety has
different heading date that allows planting adaptation in rice production areas with
varying seasons and heading date that affect rice yield. The objective of this
experiment was to identify molecular markers that are found nearby or linked to the
QTLs that control the trait of early heading date for the populations of BC4F;, BC4F;
and BC:F, consisting of photoperiodic sensitive gmtinous RD6 rice variety which was
used as recurrent parent together with photoperiodic non-sensitive non-glutinous
Taichung 65 rice variety as donor parent, and also to test the preliminary yield trial of
the photoperiodic non-sensitive glutinous rice RD6 lines with various genotypes of
QTLs that control the early heading date trait. In this study, analysis of the
relationship between molecular markers with early heading dates in the BGiF;
population planted in off-season 2011 by using the Single-Factor Analysis of Variance.
Results showed that molecular markers related to early heading date trait were
found in 6 positions. In addition, analysis of regression coefficient for various loci by
using multiple regression method in that population, showed molecular markers
which were highly linked with early heading date in 3 positions: erZ marker, er3
marker and hdl marker and having partial R-square values of 0.392, 0.1464 and
0.0316, respectively. Meanwhile, analysis of the relationship between molecular
markers with early heading date in the BC4F; population planted in the rainy season
2011 by using Single-Factor Analysis of Variance, showed molecular markers linked

with early heading date in 5 positions. Succeeding analysis of regression coefficient
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by using multiple regression method for that population, found molecular markers
correlated with that trait in 2 positions, hdZ marker and hdl marker with partial R-
square values of 0.1449 and 0.0707, respectively. Likewise, analysis of the
relationship between molecular markers linked to early heading trait of the
population BCsF, planted in off-season 2012 by using Single-Factor Analysis of
Variance, showed molecular markers in 11 positions which were related with early
heading trait. Results of the analysis of regression coefficient of the different lodi in a
multiple regression method of that population, showed that molecular markers
which were most highly related to early heading date trait in rice were in 3 positions,
namely: er3 marker, hdl marker and hd2 marker and partial R-square values
equivalent to 0.1410, 0.0891 and 0.0611, respectively. Therefore, the molecular
marker, hd1, was found consistently to have relationship with early heading date trait
in the sample rice population planted in 3 seasons. As for the molecular marker, er3
marker, it was found to be correlated to early heading date trait during the off-
seasons 2011 and 2012 while hdZ marker had the same relationship in rice planted
during the rainy season 2011 and off-season 2012. For er2 marker, the relationship
with the early heading trait occurred during the off-season 2011. Preliminary yield
trial of the photoperiodic non-sensitive glutinous RD6 rice with various genotypes of
QTLs that control the early heading date trait was conducted in off-season 2013.
Comparison among various heading date traits showed statistical difference by using
DMRT (Duncan’s new multiple range test) within the group of the photoperiodic non-
sensitive glutinous RD6 in 13 lines, showed that these plants with genotypes of
hdlhdl hd2hd2 erZer2 er3er3 se5se5 in 7 lines of entry 8, 9, 10, 11, 12, 13 and 14
having heading dates of 93, 92, 99, 92, 93, 93 and 91 days, respectively, were
considered to have extremely early heading dates. Entries 4 and 5 with genotypes of
hdlhdl er2er? together with entry 6 and 7 having genotype of hdlhdl er3er3 and
heading dates of 108, 108, 105 and 109 days, respectively, were considered rice
plants with early heading dates. With all the lines mentioned having highly significant
but varying heading dates from photoperiodic non-sensitive glutinous RD6, entries 2

and 3 with genotypes of hd1hd1, had similar heading date of 119 days, considered a
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moderate heading date. For yield per rai, the photoperiodic non-sensitive glutinous
RD6 line of entry 5 with genotype of hdlhdl erZer? cave the highest yield of 1,069
kg/rai but was not different from entry 4 with similar genotype and entry 6 with
genotype hdlhdl er3er3 whose yields were 1,005 and 857 kg/rai, respectively.
Besides, it was also found that yields of entry 2, 3, 7, 8, 9, 10, 11, 12, 13 and 14 were

non-significant, ranging from 531-794 kg/rai.
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