Thesis Title Genetic Diversity of Local Rice Varieties in Luang

Prabang, Lao PDR

Author Mr. Khamla Phanthaboun
Degree Master of Science (Agriculture) Agronomy
Thesis Advisory Committee  Assoc. Prof. Dr. Sansanee Jamjod Chairperson
Prof. Dr. Benjavan Rerkasem Member
ABSTRACT

Local rice varieties are maintained by farmers for specific need and condition
of individual farming systems. They make up an important genetic resource for
useful traits such as resistance to pests, diseases and abiotic stresses, so providing
farmers with alternatives in the areas where modern varieties are not adapted. The
objectives of this study are to examine local rice germplasm grown in selected area in
Luang Prabang and to evaluate genetic diversity of the local rice varieties, and to
examine how farmers manage and use them. The study was carried out in two parts,
the field survey and the evaluation of genetic diversity.

The field survey was conducted in March 2007 during the off-season of rice
production.  Assessment of rice diversity was undertaken in four villages, Ban
Ladthahae (LTH) and Ban Houyleung (HL) in Pakou (PO) district and Ban Houyman
(HM) and Ban Thapho (TP) in Phonxay (PX) district of Luang Prabang province,
northern Laos. The survey was conducted in 112 households and open meeting with

the farmers to identify local varieties grown in each village.
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High level of varietal diversity at village and household levels were found. A
total of 63 samples representing 47 cultivar names were collected during the survey.
Number of varieties grown ranged from 13 to 17 varieties per village. Most of the
varieties were glutinous type and upland varieties. Average number of varieties
grown per households was 2 to 3 varieties every season, with 36, 35 and 29% of the
area planted to early, medium and late varieties, respectively. Different patterns of
variety used were found between districts. In PO district, the most popular variety
was Phae Pee (PP), it was grown by 71% of farmers in the village of LTH and 48% in
HL. For PX district, most farmers of HM village preferred Mak Khuea Yai (MKY)
(59%), Do Deng (DD) (52%) and Mai Hok (MH) (48%) whereas TP village preferred
Kao Chuk (KCH) (52%) and Luem Phouw (LP) (48%). Although, rice seed is kept
from season to season, most farmers undertook seed selection every year from their
fields while some farmers selected seed every two or three years. There was a large
level of varietal seed exchange within village covered 69% and between villages at
31% in four villages.

Morphological characteristics of sixty-three samples representing 47 different
cultivar names were evaluated. For each sample, 100 seed per sample were
determined for seed size, shape, husk color, pericarp color and endosperm type.
Progeny testing was conducted by sowing 63 individual samples in pots, 20 plants per
sample at the Agronomy Division, Department of Plant Science and Natural Resource
Faculty of Agriculture, Chiang Mai University on 29 June 2007. Plants were
measured for 20 morphological and physiological characters at tillering, flowering
and maturity stage. Morphological variation within sample was assessed using

Shannon-Weaver index (H').
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The rice varieties grown in the study villages had some common characteristics.
Most seed samples were of large grain type, with only three samples having the
slender grain type. The husk color ranged from straw, brown to reddish brown with
or without darker color stripes. Variation in husk color was found within some seed
samples as well as between samples (H” = 0-1.02). Most of the samples had
endosperm with white pericarp, one fifth of which contained some red rice grains.
However, every village had one or two varieties with pigment pericarp, in red or
purple. Most samples were of glutinous rice type which one or two varieties of non-
glutinous grain type in each village. Some 30% of the glutinous rice samples
contained non-glutinous grain, ranging from 1% to 16%. One sample from HL in PO
district was 70% non-glutinous and 30% glutinous.

Progeny testing found individual plants within each sample to be visually
uniform. No variation within samples was found in the color of leaf blade, basal leaf
sheath, auricle, ligule, collar, ligule shape, stigma color, leaf blade pubescence,
awning, and husk pubescence in most samples. However, there were variation in
color of apiculus, husk, pericarp and days to flowering within and between samples
within village. Average days to flowering for samples varied from 74 to 105 days.
Variation within samples in flowering time was also found, ranging from 5-6 days to
more than 3 weeks.

For DNA analysis, five varieties with multiple samples from different villages
(2-4 samples per variety, total 12 samples) were examined for genetic diversity using
6 microsatellite markers. All five rice varieties were genetically variable at all six
microsatellite loci. A total of 19 alleles were detected. The highest number of alleles

per locus, 4 alleles, was detected in RM164, RM259 and RM316. All 12 samples
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were genetically diverse with the highest diverse (h) was found in KD-TP (0.337) and
the lowest in PD-HL (0.03). Level of genetic diversity between samples with the
same names were varied. Genetic diversity (h) within each variety name ranged from
0.09 in PD to 0.446 in PP. Genetic differentiation among samples with the same
names was between 0.111 to 0.734, indicating they were differed genetically. The
overall genetic differentiation among samples (Fst) were 0.665 suggested that
approximately 66% of the total variation were the differentiation between samples
and the remaining 34% was the difference within sample.

This study has found that large number of local rice varieties were grown in
the study area. The differentiation between and within samples of local rice varieties
were demonstrated in morphological, physiological characteristics and DNA analysis
indicated that local rice varieties maintain high genetic variation. These large pool of
genetic variation found in local rice germplasm appear to be the good sources of

genes for plant breeding and adaptation to the local conditions.
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