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Genetic Diversity of Curcuma sp. in Surat Thani Province Using SSR Markers
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Abstract

The genus Curcuma classified within the ginger family (Zingiberaceae), possesses a wide range of beneficial
properties. As demand for turmeric rises in the market, there is a pressing need to expand cultivation areas.
However, the knowledge regarding high-yielding and quality cultivars is still limited. Therefore, this study
investigates the genetic diversity of turmeric in Surat Thani Province by using SSR (Simple Sequence Repeat)
molecular marker techniques. Results reveal the efficacy of all 8 SSR primers in amplifying DNA, total 17 bands
ranging from 100 to 400 bp. Additionally, 11 polymorphic bands, constituting 39.58% of the total, were observed.
SSR1 and SSR8 exhibited the highest diversity, with bands ranging from 100-400 bp and 100% polymorphism. SSR1

produced four polymorphic bands, observed in Khamin Duang, Khamin Chan, and Khamin Aoi, while SSR8 generated
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four bands observed in Khamin Chan and Khamin Khaw, with three and two bands respectively. These findings
contribute valuable insights into the genetic diversity of turmeric, facilitating the development of molecular markers
for future turmeric breeding programs.

Keywords: Turmeric species, Genetic diversity, SSR molecular marker
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2.1 afndiduelneUszandisn1sueas Doyle and Doyle (1987) th3ugnludeuvesuiusedisas 3 91 Usunal
0.2 NS LAY extraction buffer (NaCl A3 udy 1.4 Tuans, EDTA autudu 20 daaluans pH 8.0, Tris-HCL Asiaudu
100 fadluans pH 8.0, CTAB anuLdudu 2 1Wesidud uay B-mercaptoethanol Aautdudu 2 wWesidus) Usuia 700
lulasans udrhluvuiigamgll 65 ssmwaidoa e 60 il ndunasann 15 il (i aaslswesy : loluiefia
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Table 1 Primer sequences used in the study of genetic diversity with SSR molecular markers

SSR markers Sequence References
SSR1 F: CTGCGGTCCAAGTACAAGATC R: CTAGCTGGTGGCGGTGGT
SSR2 F: CTTTTGGCTGATAAATGGAAGG R: AAGAAAGAACTGACATCCTCCG
SSR3 F: CTGTGAGAAGACGAAGGTGA R: AAGAAAGAACTGACATCCTCCG
SSR4 F: TTCATTCGACGCAAACAGC R: CGACGCAATAGTCGAAGGC
Siju et al. (2010)
SSR5 F: TGTACAAGCTCCAAATAAGTCAAG R: CAGGAGTGTTCTAATGTTGCCC
SSR6 F: CACCTCTCCTTCCCCAACC R: GCCGTCCTCGCTTCTTCTTA
SSR7 F: AGGTCAACACGCTCATCTTC R: CGTCTCCAAGTTGTTGGCTA
SSR8 F: AGGTCAACACGCTCATCTTC R: CGTCTCCAAGTTGTTGGCTA
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gnnsaiamoweviuandiegisludwmingsiugisnd S1uau 51 fregs Ine3Bn1suszyndves Doyle and

Doyle (1987) arinlngldlulnsiaumaisiusine Adwenlddadiviunauazaunimdiisswe (Aiumsumang and Phimphan,
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2019) annsailuldluduneunsvinfitonsld vdmnduiadenesisenaueidmiumadaoaeans S1umu 8 glns
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Figure 1 The location maps of the sample collection in Surat Thani Province area consisting of Tha Chana

Districts, Ban Ta Khun Districts, Khiri Rat Nikhom Districts and Phanom Districts
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$119u 3 uaz 2 wou mudsu TeadunauiBuefiianuuandisiuioee 100 Weddud viludes wunauRLEuLed
U'ﬁﬂﬂgﬁu’wm $1u 3 uav Tnefusauiiduefifauuananaiu $1uay 1 wau drueiiugae uavuiiunes wuLauEuLe
ﬁﬂsmgﬂy’wm §runu 1 wau warlinuwauiidueifauunnaneiu

Twswwed SSR2 uanuauALueTMLA $1U 3 oy Taviudne WULLaUﬁLSuLaViUimgﬁy’wm 71U 3 UavU
Tnafunauiiduediinnnuuansiiafu 909y 2 wou druviudy, viuen, viunes wasviusesy wmmuﬁ@maﬁﬂsmg
W $1u7y 1 wou waglinuouiSuediinuunndneiu

Twsie$ SSR5 wansaUALEUIeRmLA $1u9u 2 wav Tnoviudy wazviunes wmmuﬁﬁmaﬁﬂﬁmgﬁy’wm
$1uru 2 uau Teodulo Ui uefiianuuAnAafy $9uaU 1 uav druviudng, Eurn waseiiuges nuLUALEwed
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Primer SSR1

Primer SSR2

Primer SSR3

Primer SSR4

Primer SSR5

Primer SSR6

Primer SSR7

M D1 D2 D3 D& D5 D6 D7 DS D9 DIO DIl DIz DI3 DI DI5 DI6 DI7 DI D9 D20 D21 D22 DZ3 024 C25 C26 C27  C26 29 C30 C31 C32 C33 T34 T35 T36 T37 T30 T35 KAD KA1 K32 Ki3 K44 Ki5 Ads A4T AdB A% AS0 ASL

Figure 2 DNA band obtained by applying SSR primers to each turmeric species

M = 100 bp DNA Ladder (Thermo Scientific, Lithuania), D1-D24 = Khamin Duang, C25-C33 = Khamin Chan,
T34-T39 = Khamin Thong, K40-K45 = Khamin Khaw and A46-A51 = Khamin Aoi

Table 2 Size of PCR products, amplified fragment, number of polymorphic bands, number of monomorphic bands

and polymorphic percentage

Primer name amplified fragment =~ Monomorphic Polymorphic  DNA size Polymorphic (%)

fragment fragment (bp)
SSR1 4 0 a4 150-350 100
SSR2 3 1 2 200-300 66.66
SSR3 1 1 0 200 0
SSR4 1 1 0 350 0
SSR5 2 1 1 300-350 50
SSR6 1 1 0 200 0
SSR7 1 1 0 250 0
SSR8 4 0 a4 100-400 100
Total 17 6 11 - -
Average 2.12 0.75 1.37 100-400 39.58

INHANIANEINUIT Insiwed SSR1 anunsasuunvdaviugls, vEuty wazviiuses 165 @2y SSR8 @1unn
Suunaiiutu uazaiiuenn 1§ wiwouiBuefivsngluynlnswesfinaaoudsliannsassymiuuanseninadavos
siuldededaay oratiiesandrsuivavesinsiwe sildAnwfisndudedinusimizisarainsathunlduonainy
wanaald (Sawwa et al., 2014) uarswILvedlnswoITiuINisNeREN1STIULNAMLLANANS WULREIRUTIBUNSTY
wmaaaleao1SIUNSANYIVRY Kheysuk Lazamg (2013) wm’wLwﬂﬁﬂLaaLaaaﬁﬁ%’ﬁulajmmiﬂwqixﬁummmmia

TunisnuAurestild feerainansuiueslnswesdmsumaiawaeasisnidoratssiull waranuanisnanasstds

79 2. NYAIanTaavaIpsuns 11(2): 74-81
Songklanakarin J. PL. Sci., 11(2): 74-81



Wasdang et al. (2024)

WummumnmwmgﬂLLUUﬁLﬁuLamfumﬁmﬁmﬁ'u mm‘ﬂaamﬂLﬂwmﬂiﬁmiﬁ’]ﬁuﬁuﬁ:uw’mLméﬁu?jdﬁﬂ’lsﬂizmaﬁwm
aous 1wulus189ue9 Kaewsrisom (2014) wuih nguvesiaegaBsuiivhmsdnwiuiivisiiegiedifivinanunds
LﬁEJUﬁ’ULLGil;Jﬁﬂaﬂuﬁuﬁuﬁ‘ﬁULm&iﬁimmad&ha&J’ml,ﬁmﬁ]’ml,ﬂwmﬂiﬁ’lLuﬁmﬁuﬁﬁmmmmﬁﬁu

YonantanuansAnwImUinsuanNavewandaeiigonslngldinedinddninslnidameass nilsaaunse
LENANLLANANSVBIALD LD AT IUIUTIRY FpAARDINUTIE9NUDY Ngorian LagAmg (2022) WUI1 NANTTATIVEBUIUIAR
BulevesiudUzndsmaineynlsawadidnlnslus daduddiamnsousnanuuanssssninaauiiduefidaun
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