
Jurne 27-29, 2018

-- - 
-i;:l;r,

' ti,'

r &"-
r{,

sii:;Ll j '" . '1,*-+-,1 L
l:, .r ., ,,. ,rlh 'i,,

rscEAs
lnternational Scientific Conference on

Engineering and APPlied Sciences



Proceedings
fune 27-29' 2O1B

Okinawa, faPan

ISCEAS
International Scientific Conference on

Engineering and APPlied Sciences

Conference



Fundamental and Applied Sciences (2)

Friday, June 29,2018 08:45 -10:15 B5

Session Chair: Prof. Chi'Yang Tsai

rscEAs-0r39
InventolyControlPoliciesforaTwo.EchelonPerishabtelnventorySystem.A
Simulation StudY

Chi-Yang Tsai I Yuan k UniversitY

Tung-Wei Hsu I Yuan Zz UniversitY

ISCEAS.OO93

cloud polnt Extraction and Ultrasonic Acid Digestion for Determination of

Lead in Human Hair by Atomic Absorption Spectrophotometry

Jittrapun Soongsong I Chiang Mai University

Sukjit Kungwankunakom I Chiang Mai University

ISCEAS-0106

The Genetic variation of the Indigenous Rice Landraces in western Thailand

Based on the Partial CatA Gerc

Prin Phunngam I Muban Chombueng Rajabhat University

ISCEAS-0T45

Effect of DegumminS Factors: Type and Concentration of Alkali Solutions, Time,

and Temperature on Silk Fibers

Nichakorn Pathumrangsan I Muban Chombueng Rajabhat Universiry

ISCEAS-01I9

A, Ftzzy Sets for the Heatth in the Etderly Within a 3D Virtual Art Gallery

Cheng-Li Liu I Vanung UniversitY

Ruoi-Lung Lai I Vanung UniversitY

Shiaw-Tsyr Uang I Minghsin Llniversity of Science & Techtnlogy

48



Prin Phunngam

Department of General Science, Faculty of Science and Technology, Muban

Chombueng Rajabhat University, Thailand

E-mail address: prin.phunngam@hotmail.com

Abstract

The information of genetic diversity and population structure of rice landraces

widespread in westem Thaitand was revealed in order to understand the level of

variability of rice landraces for planning further cultivated rice improvement and

conservation of genetic resources. ln this research, the partial CalA fragment was

utilized to study the nucleotide variation based on single nucleotide polymorphisms

(SNPs). The result showed the low level of genetic diversity in each population, i.e.

Ratchaburi (z = 0.01348), Kanchanaburi (r = 0.00859), and Petchaburi (z: 0'01111).

The previous study showed the significant positive D value in Ratchaburi whereas the

neutrality test in this study suggested that rice landraces in Kanchanaburi and

Petchaburi are under the equilibrium of mutation-random genetic drift. Moreover, the

result presented that these rice landraces were closely related to Oryza sativa ssp.

indica, Oryza rufipogon and Oryzl nivara.

Keywords: rice landraces, genetic variation, westem Thailand
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ISCEAS.Ol06
The Genetic Variation of the Indigenous Rice Landraces in Western

Thailand Based on the Partial CatA Gene

l. Background/ Objectives and Goals

From past to present, there are numerous researches studying the genetic variability of

rice, including the morphological diversity (seed and phenotypic characters)

@rathepha 2009; Adebisi et al. 2013; Rabara et al. 2014; Semwal et al. 2014;

Tuhina-Khatun er a\.2015) and molecular procedures, for example, RAPD (random

amplified polymorphic DNA) (Qian et al. 2001; Zhou et al.2003), AFLP (amplified

fragment length polymorphism) (Ukoskit 2004), ISSR (inter simple sequence repeat)

(Joshi et a\.2000; Qian et al. 2001), SSR (simple sequence repeat) and SNP (single

nucleotide polymorphism) (Zhou et al.2003; Das et al. 2013; Singh et al.2013).

However, the evaluation of the genetic diversity of rice landraces which are the

valuable genetic resources (Brondani et al. 2006; Kobayashi et al. 2006; Ram et al.

2007; Parzies et al. 2004; Pusadee et al. 2014) for utilizing in the improving rice

breeding approach, especially in westem Thailand, is still needed for widening the



fundamental information in further improvement of rice yield potential and

conservation of rice genetic resources (Brondani et al. 2006; Ram et al. 2007; pusadee

et a1.2009; Roy et al. 2015). Thus, objective of this study is to assess the genetic

variation and population structure of rice landraces in westem Thailand covering
Ratchaburi, Kanchanaburi and Petchaburi province by using.DNA sequences based on

the CatA fragrnent.

2, Methods
2,1 Seed Sampling and DNA Preparation
The total seed samples 42 rice landraces were randomly collected from three
provinces in western Thailand; i.e. Ratchaburi (Suan Phueng and Ban Kha district),
Kanchanaburi (Nong Prue, Thong Pha Phum, Si Sawat, Sangkhla Buri district) and

Phetchaburi province (Nong Ya Plong and Kaeng Krachan district). Rice seeds were

planted and total young leaves of lO-day seedlings were harvested and then extracted

genomic DNA by using the modified Genomic DNA Mini Kit (plant) (Geneaid,

Taiwan).

22 PCR Amplification, DNA Sequencing and Data Analysis
The amplification of the partial 5' upstream sequence of CatA (Catalase A gene) (Zhu

et al. 2007) was achieved with PCR reaction in a total volume of 25pl containing I pl
genomic DNA, 2.5p1 of 10X buffer, lpl of 50mM MgCb, 0.25p1 of 10mM dNTps,
0.5p1 of each primer (lOnmol), 0.3p1 of Taq DNA polymerase (Biotechrabbit,

Germany) and 18.95p1 distilled water. PCR amplification was carried out in a

thermocycler using following program; Initial denaturation at 94oC for 5 min
followed by 30 cycles of94oC for I min, annealing temperature (Ta) at 59oC for 30s,

72oC for 45s and final extension at 72'C for l0 min. Purification of pCR products

was performed using Gel/PCR Purification Kit (Favogen, Taiwan) and then directly
sequenced in both directions of specific primers by Macrogen Inc. (Korea). Both
forward and reverse sequences were verified by comparing to the GenBank
(www.ncbi.nlm.nih. gov).

BioEdit version 7.i.9 (Hall 1999) was use to examine between base-calling and

chromatograms, and to correct the aligned sequences. Moreover, available rice

sequences from the GenBank were also retrieved for data analysis. The species and

accession numbers are followed; Oryza sativa (indica cultivar-group) (EF069505.1 -

EF069520.1) (Zhu et al. 2007), Oryza sativa (japonica cultivar-group) (EF069521.1 -

EF069534.1) (Zhu et al. 2007), Oryaa barthii (8F069572.1, FJS10920.1 - FJ8l 0939.1)
(Zht et al.2007;Li et al.20ll), Oryza glaberrima (FJS10940.1 -FJ810959.1)(Li et
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al. 2011), Oryza nivara (FJ810960.1, EF069535.1 - EF069546.1) (Zhu et al. 2007)

and Oryu rufipogon (EF069547.1 - EF069571.1) (Zhu et al. 2007). Only numbers of

segregating sites were included for analysis. DnaSP version 5.10'1 (Librado and

Rozas, 2009) was used to calculate the numbor of segregating sites (S), number of

haplotypes (h), haplotype diversity (Hd) and two parameters, z (Nei 1987) and dw

(Watterson 1975), for estimating the nucleotide diversity' Tajima's test (D) (Taj ima

1989) was used to test for deviations from the standard neutial expectation. Moreoveq

the number of fixed differences and shared mutations were also evaluated the

divergence between species.

3. Results

Total 541 nucleotides from CatA fragments of 42 rice landraces (164 sequences)

widespread in westem Thailand were estimated the nucleotide diversity The

observation of the polymorphic sites included l6 singleton sites and 25

insertion/deletion (indel) sites analyzed. The nucleotide variations and neutrality tests

were presented in the Table l. The result showed low genetic diversity in overall and

divided populations of rice landraces. The highest nucleotide variation was found in

Ratchaburi population (z = 0.013a8) while Kanohanaburi population exhibited the

lowest polymorphism (zr = 0.00859). The overall nucleotide polymorphism (a =

0.01051) was higher thafl Oryza sariva ssp. indica Qt = 0.0084), Oryza sativa ssp.

japonica (z = 0.0000), Oryz.a barthii (,r = 0.0082) and Oryza glaberrima (r = 0.0011),

and was lower than Oryza rufipoSon (t = 0.0175) and Oryza nivara (zt = 0.0164) (Zhu

et al.2007; Li et al. 20ll). For neutrality tests, only rice landraoe population of

Ratchaburi showed statically significant positive D value @ < 0'01) (result from

previous publication) (Phunngam et al.20l?), while populations ofKanchanaburi and

Petchaburi were under a standard neutral equilibrium.

Table 1: The information ofnucleotide variation and neutrality test

n = number ofsequences, S = number of segregation sites, lr = number of haplotypes,

Hd = haplotype diversity, z = the average number of difference between all pairs of

sequences sampled, dw : the number of segregation sites among the investigated

sequences, D = Tajima's D test; *, P< 0.05; *+, P < 0.01

2,45289*0.493 0.00544164 l6 4Total ricc laadmces

0.00144 2.71398rr28 TJ 0.635 0.01348Ratchaburi

0.39 0.00859 0.00601 t.2063196 4Kaochamburi

2.0133340 l5 0.0ll1l 0.00681Petchaburi
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To estimate the divergence between rice landraces and the other Oryza species, the

result showed that only 3 fix differences were observed between rice landraces and

Oryza glabenima (African rice) while no shared mutation was detected between this

comparison, indicating a high divergence between them (Hilton et al. 1994; Zhu et al.

2007), supporting by around 600,000 years ofthe estimated divergenoe time between

Oryza sativa and Oryza glaberrima (Ammiraju et al. 2008). Additionally, no fix

difference was found in other comparisons whereas large numbers of shared

mutations were observed among rice landraces, Oryza sativa ssp, indica (15), Oryza

rufipogon (15) and Oryza nivara (12), indicating a low divergence among these

groups of rice (Hilton et al. 1994; Zhu et al. 2007), supporting by about 10,000 years

of the domestication history of rice (Normile 1997; Zhu et al. 2007). However, the

comparison between rice landraces and Oryza barthii (African wild rice) showed no

fixed difference and 3 shared mutations. No fixed difference and shared mutation

were observed between rice landraces and Oryza sativa ssp. japonica.
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