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Thesis Title Genetic Variation of Indigenous Rice in Southern Thailand by

Seed Morphology and Microsatellite Technique

Author Miss Orawan Somjai
Major Program Plant Science
Academic Year 2009
ABSTRACT

A study on genetic variation among fifty varieties indigenous rice (Oryza sativa
L.) collected from Nathawi basin in Songkhla province, Phatthalung Rice Research Center in
Phatthalung province and Pattani Rice Research Center in Pattani province was analyzed by seed
morphological traits and microsatellite markers. Seed morphological traits consisted of five
qualitative traits including hull color, brown rice shape, sterile lemma length, inner glumes
pubescence and brown rice color. Three quantitative traits such as 100—grain weight, grain length
and grain width. Variations of qualitative characters were assessed with the Shannon—weaver
index (H”). The highest variation within population was found in hull color with Shannon—weaver
index (H) = 1.0163, followed by brown rice shape (H* = 0.8258) and the lowest variation within
population was found in brown rice color (H* = 0.2652). Variations of quantitative characters
were determined with F-test and LSD (Least Significant Difference). For quantitative traits, the
data showed significantly difference in grain weight, grain length and grain width among the fifty
varieties. Genetic variability was investigated with 6 microsatellite markers: RM9 RM21 RM166
RM211 RM219 and RM280. A total of 23 alleles were found. All alleles were polymorphic with
an average of 3.83 alleles per locus. Dendrograms showing genetic similarities among fifty
indigenous rice were analyzed using UPGMA (Unweighted Pair-Group Method Using Arithmetic
Average). Cluster analysis was performed by the NTSYS version 2.1 program. Indigenous rice
could be separated into 6 groups with similarity coefficients ranging from 0.39-1.00. The
clustering was not correlated with geographical locations of collected samples. No specific
fragment common to any group of samples was obtained from the present study. The result

indicated that the level of genetic diversity of indigenous rice in Southern Thailand is high.
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TE buffer

Ethanol
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Agarose gel electrophoresis

LE agarose (FMC Bioproduct, USA)
Seakem agarose (FMC Bioproduct, USA)
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Tris-base

Ethidium bromide
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Sodium carbonate (Na,CO,)

Silver nitrate (AgNO,)
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- dNTP (dATP, dTTP, dCTP ttag dGTP) (Promega, USA)
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3) DNA sample buffer
Bromophenol blue 125.0 daansu
Xylene cyanol FF 125.0 Wadnsu
Glycerol 150 doaans

¥ Y
Usu1l5103 19718 50 Hadaas udnihldinawsenousimnle
4) Ethidium bromide 10 NaansunoNaaans

Y v
ANEINAY 100 Yaaanse Ethidium bromide 1 NN

;sndnFlumsm denaturing polyacrylamide gel electrophoresis

a

1) 30% Acrylamide Bis-Acrylamide solution Wnauudd lusasiaiu 29:1 ifuiiguvail 4 sam

U

=
IFUH YT

2) TBE tililosdudu 5

Tris Base 216.0 N5U

Boric acid 110.0 n5u

0.5M Na,EDTA (pH 8.0) 80.0  Naaang
UsnBnasdiniinduld1d 4 das devnnnududiundu 1w udnilieinde

noutiunly

3) 10% (w/v) Ammonium persulfate(APS) W3eu1/511a5 10 Uaaaas
Ammonium persulfate 1.0 n3u
Fuhnduauasusines 10 Gadaas ufiemngd 4 esrusaides

4) 6X gel loading buffer (1131 denaturing polyacrylamide gel) wIsnlsuas 1 Haaans

Formamide 950 lulnsans
5% Bromophenol blue 10 lulnsans
5% Xylene cyanol 10 lulnsans
| M EDTA 20 lulnsdes

Yy & A

asusansavateldvasadn uduiufigunagil 4 esmisaidoa
5) Bind silane dM3uUMnszanuALHdIAai g

Bind silane 1.0 lulasdes

Glacial acetic acid 2.5 1ulnsans

95% Ethanol 500  lulasans



71

v
A Y QA k4

maninl¥denalduon g Silver nitrate

1) Fixative 1la¢ Stop solution (10% Acetic acid) 381151105 1,000 iadans
Glacial acetic acid 100 Haaans
Fuhnduauasy 1,000 Haaans

2) 0.2% Silver nitrate 19383151195 1,000 Yadans

Silver nitrate 2.0 N5

a =~

a oy o a a aa < {
LG]?J‘L!'IﬂﬁHi]HﬂT]J‘]JilIW]ﬁ 1,000 ¥aaans m‘uﬁqmwﬂu 4 DAL T

U

3) Develop solution 381 U511A5 1,000 Haaans

Sodium carbonate 25.0 NS

a =

a g’ o a A Aaa <3 { a
wuihinauauasulsuasg 1,000 yaaans Lﬂ‘]J“ﬁQﬂ!‘Viﬂll 4 oA QLB T ﬂlﬂ!gi%ﬁlﬁjlﬁu

@

9y 9 a a o 1

40% Formaldehyde 500 luTns8as 1ag Sodium thiosulfate WY 50 HaanTuse lulnsans

15121 40 luTpsang



72

a ' sdq ¥ °o w @ Ay v
MINIMANUINN 1 @Iqulﬂaiﬂi%ﬂﬂﬁﬁ)ﬂ a'lﬂ‘]J!‘]Jﬁ"Uﬂﬂhl‘V‘liliJ@i Llﬁzwﬁﬂvlﬂiﬂﬂﬂ1ﬁ‘l/]ﬂﬁﬂﬂ

A

J A v ad 9 v JdA
ﬂﬂmuwma”la@-wmmi NUALUIBDUDIVTINUTWUHUBDN

Q

Primer Sequence (5' to 3") Pattern
RM9 (F) GGTGCCATTGTCGTCCTC polymorphism

(R) ACGGCCCTCATCACCTTC

RM21 (F) ACAGTATTCCGTAGGCACGG polymorphism
(R) GCTCCATGAGGGTGGTAGAG

RM44 (F) ACGGGCAATCCGAACAACC not clear
(R) TCGGGAAAACCTACCCTACC

RM166 (F) GGTCCTGGGTCAATAATTGG polymorphism
(R) GTTACCTTGCTGCATGATCCTAAACCGG

RM180 (F) CTACATCGGCTTAGGTGTAGCAACACG not clear
(R) ACTTGCTCTACTTGTGGTGAGGGACTG

RM211 (F) CCGATCTCATCAACCAACTG polymorphism
(R) CTTCACGAGGATCTCAAAGG

RM219 (F) CGTCGGATGATGTAAAGCCT polymorphism
(R) CATATCGGCATTCGCCTG

RM241 (F) GAGCCAAATAAGATCGCTGA not clear
(R) TGCAAGCAGCAGATTTAGTG

RM280 (F) ACACGATCCACTTTGCGC polymorphism

(R) TGTGTCTTGAGCAGCCAGG
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