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ABSTRACT

Anthocyanin is known as one of the major an antioxidant compounds, which commonly
observes in the local purple rice (black glutinous rice) that can be grown only once a year because
they are photoperiod sensitivity varieties. To increase productivity, the purple rice varieties with
high anthocyanin content and photoperiod insensitivity are required. Understanding in the
inheritance of anthocyanin contents will help to facilitate breeding program. Therefore, the
objective of this study was to identify in the inheritance of anthocyanin content in purple rice using
F, to F, generations. The experiments were conducted at the Division of Agronomy, Department of
Plant Science and Natural Resource, Faculty of Agriculture, Chiang Mai University during June

2011 to June 2013.

In the first experiment, morphology characters (leaf blade color, leaf sheath color, auricle
color, ligule color, node color, internode color, apiculus color, stigma color, tiller shape, hull color,
awn and pericarp color), endosperm type and anthocyanin content in F, hybrids from Kum Doi
Saket (KDK) and 4 white rice varieties and reciprocal crosses were compared with those of the

parents. Dominant gene actions were found in the morphological characters with varied from



partially dominance to complete dominance. No difference was found between reciprocal crosses in
all trails. The anthocyanin content in all F, hybrids were to be very low and closed to the white rice

parents.

In the second experiment, cross between KDK x PTT1 was selected. The F, plants were
grown in dry season of 2012. There were two sets of this experiment. The first set, 300 F, plants
were grown in the plastic pots, 1 plant per hill with 10 plants per pot. Morphological characters
(leaf blade color, leaf sheath color, auricle color, ligule color, internode color, stigma color and
awn) were recorded in this set. The second set, 600 plants were grown in the field experiment.
Then 298 of 600 F, plants were selected as photoperiod insensitivity. Seeds of each plant were
separated into two parts. In the first part, 10 seeds per plant were recorded for pericarp color and
endosperm type by using iodine test. In the second part, 2.5 g of seeds were used for anthocyanin
analysis. Morphological characters were controlled by 2-3 genes with complete dominant or
epistasis gene actions. Leaf blade color, leaf sheath color, auricle color, ligule color, internode
color, stigma color and awn were controlled by 2 genes and pericarp color was controlled by 3
genes. The distribution of anthocyanin content was skewed continuously toward that of the PTT1
parent, which anthocyanin content was expected to be a quantitative trait and controlled by many
genes. High anthocyanin content was found in the purple pericarp more than half of the grain.
However the highest level of purple pericarp intensity was found to have no anthocyanin to high
anthocyanin. Endosperm type were found incomplete dominant gene action, which were segregated
to non-glutinous, glutinous and both non-glutinous and glutinous within plant. Each endosperm
type of the purple pericarp intensity was found to have high anthocyanin content. So, this can be
utilized in the selection of the plants which are both non-glutinous or glutinous with high anthocyanin

content.

In the third experiment, the F, plants with purple and brown pericarp were selected to
grow for progeny test in F; generation. Altogether 137 families were grown. Gene action of Leaf
blade color, leaf sheath color and pericarp color were confirmed as found in F, generation.
Anthocyanin content of F;s were similar with F,s, which was skewed continuously toward that of
the PTT1 parent. There were four families in F; that had anthocyanin content higher than 5 mg /

100 g. The three families were from the purple pericarp intensity in F, and all of purple pericarp



within family. One family was from brown pericarp in F, and segregated to be purple and white

pericarp within family.

For DNA analysis, 32 SSR markers were used to evaluate the association between SSR
markers and the anthocyanin trait. There were eight SSR markers that showed polymorphic
between parent. However, they did not show polymorphic in bulk segregant analysis in F,

populations.

This study illustrated that dominant and epistasis gene action control in morphological
characters were dominant gene, varied from partially dominance to complete dominance and
controlled by 2-3 genes while anthocyanin content was controlled by recessive genes and
quantitatively inherited. These findings will be useful in breeding and selection both non-glutinous
and glutinous endosperm types with high anthocyanin content and photoperiod insensitivity traits.

Increasing the population size will provide more opportunity to find plants with desirable traits.



