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ABSTRACT

Purple rice landraces have a unique purple pigmentation on many plant characters such
as leaf blade, sheath apiculus and stigma. This study was to evaluate morphological,
physiological characteristics and also to classify the diversity in molecular level of the rice.
Twenty populations were examined under 2 experiments.

Experiment 1 was to determine genetic diversity of the purple rice populations with
KDML 105, SPR 1, CNT 1 and RD 6 as checked varieties. The 30 plant plot with 2 replicates
was evaluated for 20 characters. Results show the variation within and between populations in
characters: leaf blade color, leaf sheath color, collar color, node color, internode color, stigma
color, apiculus color, outer glume color and aulicle color. The larger within population variations
were found for pericarp color with Shannon-Weave index (H = 0 — 0.67), inner glum color (H=0
— 0.66), stigma color (H = 0 — 0.54). Angle of leaf has the least variation with H = 0 — 0.46.
Purple rice no. 19104 showed the highest diversity (H'=1.1), particularly in leaf blade (H'=0.39),
hull color (H'=0.66) and pericarp color (H'=0.67). In additions, 4 populations of the purple rice
had a similar genetic diversity as to the white rice checked (H'=0). Diversity of the purple rice
could be classified into two groups: 1) a green or light green plant and 2) a full purple plant. A
slender grain and a medium grain types was found on seed size and shap. The results indicated

that purple rice had genetic diversity on qualitative and quantitative trait in leaf blade, hull color



and pericarp color. While plant color can simply categorized purple rice varieties, genetic
variation within varieties can not identified as these qualitative and quantitative traits had
significantly influenced by environments.

Therefore, in the second experiment, 22 varieties of purple rice and KDML 105, SPR 1,
CNT 1 and RD 6 as checked varieties were analyzed for genetic diversity in molecular level using
12 microsatellite primers. It was found that genetic differentiation between populations was high
(Fst = 0.86) and genetic differentiation within populations was 14%. There was not variation
within populations. Eight varieties showed a zero heterozygosity (h = 0). Kum 87046 and Kum
89038 showed the highest genetic heterozygosity (h) = 0.133. With genetic distance at 0.15, it
could be classified the purple rice varieties into 2 groups. But genetic distance less than 0.10, it
could be classified the purple rice varieties into 4 groups: 1) Kum 87046 2) Kum 19959, Kum
11875, Niaw Dumkumna, Kum Vengsa, Kum Nan, Kum 5153, Kum Doi Musur, Kum 89038
Kum Phayao, Kum 19104, Kum Doisaket and Kum Vietnam 3) Kum 89057, Kum 99151, Kum
88083, Kum 7677, Kum 88069, Kum 87061 and Kum Omkoi 4) Var. Kum87090 was the only
purple rice found to classify with closely to the checks KDML105 and RD6 in group 4.

In conclusion, the genetic diversity found in between and within population in
morphological, physiological characters and also the DNA levels, indicated that landraces purple
glutinous rice should be conserved and maintained as a genetic germplasm for rice breeding in

the future.



