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Evaluation of Genetic Diversity in Landrace Rice Germplasm using

Morphological Traits and SSR Markers
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Abstract

Genetic diversity is a source of variability that important for plant breeding program. The aim of
this study was to evaluate the genetic diversity of 95 landrace rice varieties which planted in Sakon Nakhon
province using morphological traits and DNA marker. The morphological traits were collected and DNA
fingerprint of each variety was done by 24 SSR primers. All data were used for construction a dendrogram
by UPGMA method. The results found that morphological traits could identity the genetic variation in
landrace rice germplasm. Seed coat color traits have the highest variation than other traits. Moreover, the
similarity matrix ranged from 0.66 to 0.92. The genetic of PSRR 27 variety (Ephon 2) was highly closed with
PSRR29 variety (Wan2) which the similarity matrix was 0.92.Cluster analysis was shown that the 95
landrace rice varieties could be grouped in to seven clusters and cophenetic correlation was 0.75, which

is the reliability of rice germplasm grouping was moderate.

Keyword: landrace rice varieties, lowland rice, molecular marker, morphological trait, genetic diversity
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Table 1 Code, variety and source of 95 landrace rice varieties.
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UPILTINANINEAINTIUNUTAS vestlszme InenAusausn 1 993seuil

code variety sourec code variety sourec

PSRR 1 NERATAD NUIAANAUAT PSRR33  @1] NUINANAUAT
PSRR 2 TG Smdngaung PSRR34  munaen Famdnnuestingng
PSRR 3 witlenua NUINANAUAT PSRR35 n3vany NUINANAUAT
PSRR 4 ABUAY WHIAANAUAT PSRR 36  wamidln WHIARNAUAT
PSRR 5 laquda FmiAnINAUG PSRR37  MONUWINUIA fminanauns
PSRR 6 e SwminnAaug PSRR38  WAWWNUIA WAL
PSRR 7 NENUNUIA  AandpanauAs PSRR39  A8117 WHIAANAUAT
PSRR 8 NAALEN Jmdpanauns PSRR40 419812 FNTpanauAs
PSRR 9 s WHIAANAUAT PSRR41  m8112 WHIAANAUAT
PSRR 10 N6 1Waf1  AaudanIWAug PSRR42  %auAY AINTAUATINTAN
PSRR 11 ALVGH WNIAANAUAT PSRR 43 mﬁmﬁmg RNIAANAUAT
PSRR 12 vk RNIAANAUAT PSRR44  miled RNTANINAUS
PSRR13  @#"9 JwmdanWAug  PSRR45  alwu AnTANIWEUG
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PSRR 15 fanin FmdanINaug PSRR47  L4UAY Jwmdnanauns
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PSRR 19 \WADINGY WHIAANAUAT PSRR51  uguaue SmdaniEug
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PSRR 21 WMl Jwmdnanauns PSRR53  wzdila FandAnNAug
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PSRR 31 S GRNEN NNIANNQ PSRR63  w9UIA FmIANINAUG
PSRR 32 ERIEN FNTANINAUG PSRR64  walusiunng  Saudngsuns
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Table 1 Code, variety and source of 95 landrace rice varieties.

code variety sourec code variety sourec
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FadAenmananansauisenntd 8 Adaadu 1Eun 1o Wha Wranszinmna Waains Wasdntnnng waes
e uazen Tnsdneasdiinniigaie 34.7% uenannildedianeniArecdaudu fawnmoudeenaan
meﬁmﬂmqL%@Wuqmiu%qﬁmﬁm%’ Fetlsznaudae Ausisly Iﬂm:wu%ﬁmmﬂﬁqm (63.2%) TBIAIHN
ABRLTaqLN (22.2%) ﬁmu‘lkuﬁ%ﬁmmﬂ%m (73.7%) 70989N1ARATELE UM (12.6%) Fauluazny
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mm’ﬁlzgm (48.4%) 39989NARALTLIEDY (31.6%) ANATNANLATNUARIAAD AU 93.7% WATAN9AN
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feaznuFnnuniigalaewtanni 85.3% sasunAedn 10.5%
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Table 2 Frequency of blade color, basal leaf sheath color, ligule color, auricle color, collar color, internode
color, stigma color, apiculus color, steriles lemmas color, seed coat color and grain color of 95

landrace rice varieties.

Characters

Frequency % Characters Frequency %
Blade color Stigma color
Green 62 63.2 White 89 93.7
Dark green 21 22.2 Dark purple 6 6.3
Purple margins 12 12.6 Apiculus color
Basal leaf sheath color White 53 55.7
Green 70 73.7 Purple 9 9.5
Purple lines 12 12.6 Straw 7 7.4
Light purple 5 5.3 Black 26 27.4
Purple 8 8.4 Steriles lemmas color
Ligule color Dark purple 27 28.4
White 73 76.8 Steaw 63 66.3
Purple lines 17 17.9 Red 5 5.3
Purple 4 4.2 Seed coat color
Black 1 1.1 Purple 2 2.1
Auricle color Straw 33 34.7
Pale green 68 71.6 Brown furrows straw 16 16.8
Purple lines 16 16.8 Black furrows straw 3 3.2
Purple 10 10.5 Brown spots on straw 10 10.5
Black 1 1.1 Gold 14 14.7
Collar color Brown 15 15.8
Pale green 77 81.1 Black 2 2.1
Green 4 4.2 Grain color
Purple lines 4 4.2 White 81 85.3
Purple 10 10.5 Red 4 4.2
Internode color Black 10 10.5
Light green 30 31.6
Green 46 48.4
Purple lines 14 14.7
Black 5 5.3

UANANUEINLAN BTN WA UML) NiaunsauenAHLANNs e e Rugnssnd1Iiiuiies

Tun gueanvesuinly gUs19auly Anuudisaasansiu Anwueluss ANEEme LaTNIAALALENAATIILAS
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dnuinengmsiiuuuusdidunud bifauuansneiulunguideiugnssudniudieddaenunisiauy
welnlulunnanaswug (Table 3) A miuaneuzyuaensasueulunud dadoulnnjasiansuzyuaenaeg
W T LLLINeY (47.4%) LAZAIRD (33.7%) ﬁgﬂéwéu‘l‘umu 2 48A (92.6%) AIUANHEUEAINNLINAIFIU
%wuimﬁﬁﬁﬁﬁwﬁqmnﬁ@m (48.4%) anmurlussdaulugTanraicusunaziuiu Inawy 36.8% 189419
Favmn dneauraaniduwuusuiuuiy Taewy 83.2% LL@z%’wm'auiuaﬂué@ﬁuqmwﬁﬂu%a%LLm
04 93.7% HAUNARBIARNEAUNNTANHITEY TR WUNAUNS wazdans) ansisasde (2554) FaAnm
L%@Wuﬁnﬁm’hfaﬁuﬁmﬁﬂ@n@ﬂuﬁmmdmﬁw ALV LEATTIN LL@‘”?JLﬁﬁ"]‘”ﬁﬂ%ﬁ&lﬁ@ﬂﬂﬁ@ﬁﬂﬂ/ﬂ\i
Wuﬁnﬁmmmqwuﬁwumm‘lﬁmﬂmﬂwmvmmmmmmmwmw @nwmkummumnumwwwuﬁnﬁu
mmmmﬂ Anlaanudn seaasnnAaaNgnadnandes &dnandesuargiediondes muansy yanannil
iwsnnua yallam uazanz (2557) MHAnsRugindmau 87 Wug tnaldasn1sdanguniednigiuing

waznudnamnsndaangud1ald 14 nqulugy

Table 3 Frequency of hair on leaf, leaf angle, shape of ligule, culm strength, flag leaf angle, panicle

exsertion and photoperiodism of 95 landrace rice varieties.

Characters Frequency % Characters Frequency %
Hair on leaf Flag leaf angle
Present 95 100 Erect 10 10.
Leaf angle Intermediate 4 4.2
Erect 32 33.7 Horizontal 35 36.8
Intermediate 2 21 Fold down 11 11.6
Horizontal 45 47.4 Descending 35 36.8
Descending 16 16.8  Panicle exsertion
Shape of ligule Well exserted 79 83.2
2-cleft 88 92.6 Moderately well exserted 8 8.4
Truncate 7 7.4 Just exserted 4 4.2
Culm strength Partly exserted 4 4.2
Strong 46 48.4  Photoperiodism
Moderately strong 22 23.2 Photoperiod sensitive 89 93.7
Intermediate 16 16.8 Photoperiod insensitive 6 6.3
Weak 10 10.5
Very weak 1 1.1

msé’mmﬁmmL%’y'aﬁ’uqnssu*’ﬁ’mﬁuLﬁm‘imﬂﬁ’nﬂmzﬁ’mgmﬁwﬂ'lé'mﬁuLﬂ'%“'awmﬂiumqa
Lﬁ@ﬁﬁ@g@mﬁ@wnﬁﬂwmzmqﬁmgmﬁwmLmﬁmﬂ@mmﬁuﬁﬁ 110 A AN ENLsYRVE AN
Wieun1iugnssulaea Jaccard coefficient index W41 HAn similarity matrix agflutaasyudna 0.66-0.92
Sednaliving PSRR 27 @l 2) HlavailndTamaiugnesuiudnaliiug PSRR 29 (1 2) mvmm (0.92)
Tﬂﬁmmmn@um\mum cophenetic correlation 11 0.75 Eﬁqmmwmﬂmn@mmm@wuﬁm?mmwumm
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fannndmenentlusvauiliunang (Sirithunya et al., 2001) ann1annguANNINATANISRUENITH
(cluster analysis) #9835 UPGMA W31 #1d1sndnnguiugnassudnanuidesléianun 7 nguluey (Figure 1)

Tnangui 1 Jvianun 7 aeiug danwuzsouiuniglunguas dinasdadsdanauazdnsuzaasaulud
2 2ep NguN 2 WWungununngn Hegvianun 65 araiug lddansuzsaniungungs ngui 3 Ivanun
' A

o Ao ! o | ¥ a o AE’ = ! ¥ ' e
11 @neiug danouzsaniunelungu Ae Wudierdaluas dnwucdauludl 2 van douyluuasdeseluid
\@iendau inasFniadnnn 9998uAuuLL AR999En uazAadaTainng

PSRR7
PSRRYS

I T T
066 on (%] 085 092
Coeflcient

Figure 1 Dendrogram of 95 landrace rice varieties by UPGMA clustering method based on 24 SSR

primers and 17 morphological traits.
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