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ABSTRACT

Local purple rice has a unique characteristic of purple pericarp where it stores anthocyanin,
a health beneficial substance with antioxidant property. Anthocyanin content in the pericarp is
highly dependent on the environment of cultivation. Thus, to be able to grow this local purple rice
with high anthocyanin content in cultivating area with differed environment, it is essential that we
understand the genetic control of anthocyanin and genotype by environment interaction effect on
grain anthocyanin content. The objectives of this study were to evaluate gene action of grain
anthocyanin content in F, and F, populations and evaluate genotype by environment interaction on
grain anthocyanin content. The research was conducted at the experimental plot of the Division of
Agronomy, Faculty of Agriculture, Chiang Mai University and Thung Luang Village, Mae win Sub-

district, Mae Wang District, Chiang Mai during May 2014 — 2016.

In the first experiment, morphological traits of F, hybrids, 7 local purple rice varieties from
highland with high anthocyanin and improved white rice variety ( Pathumthani 1) were evaluated

and compared with the parents. Incomplete dominant of purple color was found in pericarp, while



endosperm type was complete dominant to non-glutinous type. For days of flowering, F, hybrids
were earlier than the parents. Plant height and the number tillers per plant of the F, were in the range
of their parents. The grain yield of the male and female parents were 18.7 and 4.9-12.0 g/plant,
respectively. The highest grain yield among the hybrids was from Bieisu and Pathumthani 1 with
the weight of 5.303 g/ plant. This hybrid also exhibited darker purple color than the others.

Therefore, the cross was used selected and used in next experiment.

In the second experiment, the genotype by environment interaction on grain anthocyanin
content in rice seeds of the F, population between Bieisu and Pathumthani 1 was studied during wet
season. Parents and 265 F, plants were grown in the plastic pots and then each plant was separated
into two plants at seedling stage, forming two sets of F, plants. The first set was kept at the Faculty
of Agriculture, Chiang Mai University as low land condition. The other was transferred to the
highland at Thung Luang Village, Mae win Sub-District, Mae Wang District, Chiang Mai. At
maturity, seeds from each plant were harvested. The data were recorded for grain yield, pericarp
color seed size endosperm type were and grain anthocyanin content. The pericarp colors of the F,
population were segregated at the ratio of 9 purple: 3 brown: 4 white which was fitted into 2
complementary genes controlling model. Grain anthocyanin content from 100 of purple pericarp

plants were compared between the two locations.

Difference response to location in pericarp color and anthocyanin content was found in this
study. The modern variety Patumthani 1 had white pericarp without anthocyanin. Anthocyanin
contents in the grain of local rice variety Bieisu parent were 147.10 and 312.31 mg/ 100 g when
grown in lowland and highland, respectively. The F, population showed continuous distribution of
anthocyanin content within the range of the parents. The F, plants grown on highland had darker
pericarp and higher anthocyanin content than those of the lowland, with the average of 24. 87
mg/100g for lowland and 58.89 mg/100g for highland. Most of F, skewed toward the Patumthani 1

parent in both locations. Four plants had anthocyanin content close to the Bieisu parent. There was



positive correlation between grain anthocyanin content in F2 population at lowland and highland (r
= 0.788**). For endosperm type, three types were found, including all non-glutinous, all glutinous
and glutinous mixed with non-glutinous in the same plant with the ratio of 58% :13% :29% ,

respectively.

When compared between locations, on the plants with dark purple pericarp segregated into
several lighter purple shades when grown on lowland with lower anthocyanin contents. There was

no relationship of grain yield between locations and between grain yield and anthocyanin content.

Inconclusion, this study evaluates the morphological characters of the hybrids and
compared them to the parents, showing modes of inheritance of color and endosperm type as
complete dominance, incomplete dominance and epistasis. It indicates the genotype by environment
effect on anthocyanin content. This finding could be used in making plans for breeding and the
selection of the variety with high anthocyanin content. As small number of F, plants with the same
level as high anthocyanin parent found, increasing in population size will provide more opportunity
for selection of plants with desirable traits and high grain anthocyanin content. The selection should

also be done in the targeted environment to ensure the success of the selection.



