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Abstract

This study was conducted to evaluate some characteristics of upland rice for the
selection of the varieties that will be the parent in crossing establishment. In addition, the
heterosis of F1 hybrids were evaluated in relation to the lodging resistance ability of
upland rice. The results showed that upland rice varieties include PLU-SU-001, PLU-SU-
002, PLU-SU-004, CM-001, NYP-SU-001, and CP-001, have dominant characteristics such as
high yield and high yield components. The path analysis showed high positive direction
effect by characteristics including seed number per panicle, panicle length, plant height,
and percent of grain filling. PLU-SU-003 and PLU-SU-005 varieties were classified in the
upright stem group and had better lodging resistance than other varieties due to their
high springiness percentage of the stem after bending. Through correlation analysis and
simple linear regression, the uprightness of the stem and the percentage of stem
springiness after bending were associated with high amount of cellulose and silicon. The
physical characteristics such as the internode diameter and the wall thickness of the 1%
and 2" internodes were found to have a positive correlation to the upright stems and
lodging resistance ability of the stems. The upright stems and lodging resistance ability of
the stems were negatively associated with plant height and 1% and 2" internode lengths.
The eight varieties of upland rice were bred by a modified diallel cross (half diallel cross);

their upright stems and stem lodging resistance were assessed by considering the values



and direction in relation to F1 hybrids such as heterosis (compared with mid-parent
value) and heterobeltiosis (compared with value of best parent). It was found that the
plant height, number of tillers per hill, number of panicles per hill, 2" internode length,
and internode diameter (both in 1% and 2" internodes) were plant characteristics that
might be expressed by the incomplete or partial dominant action of genes. Such alleles
controlling those depressing characteristics were dominant genes. The degrees of the
stem before bending (which shows the upright stem) and panicle length plant were the
plant characteristics that may have the potential to be controlled by the additive action
of genes. Plant characteristics that were controlled by additive action with multiplicative
interaction of multiple genes were: degrees of stem after bending, percentage of
springiness after bending the stem, 1% internode length, wall thickness of the 1° and 2™
internodes, number of filled grains per hill, number of grains per hill, filled grains
percentage, 100-grain weight, and grain weight per panicle. F1 hybrids from seven crosses
(NYP-SU-001xPLU-SU-005, PLU-SU-005xPLU-SU-002, PLU-SU-002xPLU-SU-004, PLU-SU-
001xPLU-SU-004, NYP-SU-001xPLU-SU-001, NYP-SU-001xPLU-SU-002, and NYP-SU-001xCP-
001) had an increase in upright stem characteristics and lodging resistance ability of stem
(evaluated from the springiness percentage) compared to the best parent (but less than
100 percent). These F1 hybrids with those crosses had a reduction in internode length,

while some internodes had an increase in wall thickness.

Key words:  Upland rice, Lodging resistance, Plant breeding, Morphological

characteristic, Chemical characteristic, Heterosis
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Heterosis for the hybrids in relative heterosis and heterobeltiosis for 57
plant height (measured from soil base to flag leaf) (Higher parent =
high plant height) (cm).
Heterosis for the hybrids in relative heterosis and heterobeltiosis for 58
culm height (measured from soil base to base of panicle) (Higher
parent = high culm height) (cm).
Heterosis for the hybrids in relative heterosis and heterobeltiosis for 61
angle of stem before bending (measured from whole plot).
Heterosis for the hybrids in relative heterosis and heterobeltiosis for 62
angle of stem before bending (measured from individual plant).
Heterosis for the hybrids in relative heterosis and heterobeltiosis for 63
angle of stem after bending (measured from individual plant).
Heterosis for the hybrids in relative heterosis and heterobeltiosis for 64
springiness percentage.
Heterosis for the hybrids in relative heterosis and heterobeltiosis for 65
panicle length (cm).
Heterosis for the hybrids in relative heterosis and heterobeltiosis for 70
1*" internode length (best parent indicated from shorter internode)
(cm).
Heterosis for the hybrids in relative heterosis and heterobeltiosis for 71
2" internode length (best parent indicated from shorter internode)

(cm).
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Heterosis for the hybrids in relative heterosis and heterobeltiosis for
1" internode diameter (best parent indicated from wider internode)
(cm).

Heterosis for the hybrids in relative heterosis and heterobeltiosis for
2" internode diameter (best parent indicated from wider internode)
(cm).

Heterosis for the hybrids in relative heterosis and heterobeltiosis for
1" internode wall thickness (best parent indicated from wider
thickness) (cm).

Heterosis for the hybrids in relative heterosis and heterobeltiosis for
2" internode wall thickness (best parent indicated from wider
thickness) (cm).

Heterosis for the hybrids in relative heterosis and heterobeltiosis for
number of tillers per hill.

Heterosis for the hybrids in relative heterosis and heterobeltiosis for
number of panicles per hill.

Heterosis for the hybrids in relative heterosis and heterobeltiosis for
filled grains per hill.

Heterosis for the hybrids in relative heterosis and heterobeltiosis for
number of grains per hill (total grains).

Heterosis for the hybrids in relative heterosis and heterobeltiosis for
filled grains percentage.

Heterosis for the hybrids in relative heterosis and heterobeltiosis for
100-grains weight (g).

Heterosis for the hybrids in relative heterosis and heterobeltiosis for
grains weight per panicle (g).

Heterosis for the hybrids in relative heterosis and heterobeltiosis for

all characteristics.
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