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Abstract 

Varietal identification and genetic diversily at molecular levels are i 

r~ce breeding. Up to date molecular markers are a valuable tool in identificat n and selecting r~ce for 

traits of 1nterest.The objective of th1s research was to study genellc d•vers1ty and genet1c relatedness 

using SSR markers of morna riec sampl<., growing in Ban Mae Tao Hai v1!1 ge, Nong Han. S<-lnsai, 

Chiang Mat In the present stlldy. 15 released vaneties of low land rice . 1 ric berry varietyand R051 

collected from farmer including 4 samples of aroma rice collected from Ban ae Tao Hai village were 

identified. Pa1r-w1se comparison of genotypes was calculated as per e procedure of Dice. 

Dendrogram was constrllcted llsing unweighted pair grollp method with arith"]et;c averages (UPGMA) 

us•ng the computer program NTSYS-pc. Vers1on 2.0. Among 21 SSR malkers screened. 6 were 

polymorphic and gave totally of 3 I alleles with average 3. 8 alleles per locus. as well as informative 

enough to identify these genotypes. The coefficient of genetiC similanty w1thi vaneties and 4 aroma 

rice samples were fmrn 023 to 1.00. The samples wns grouped inlo the su roup of aroma rice _ as 

same as Patt1orntani1 and KhaodawkMali 105 Tilts study could also clearly 1 nhfy released varieties 

and this information IS very userul for nee breeding of adapted at grcrNing reg1o 

Keywords: rice. identification. SSR. aroma nee 
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\1 ·~rafu1J1unT1 UL171J•Ih.t~Lil\.nil~Jnwf.'lh~i'Ji'~l ruJt"ti'lJ1i\l 10 ngilltlA. u,~ 'lh .: lntur nlJ~,itJ•il<u 

4idit<lulU'iU1.m1u1.JntJuou1i,blliOIJ1·<npuli 14. 12 u~:: 10 ng 

'lljjn1rJ1Yi 'llcni' 
rrnWfll'i 'Hl TI~J~tn 111'\ci ILYl"IJVft.\~ WnlJ'tHJ>J·{n~T ! U~fl~tlJY.lJ'IUlJH ·~~H\UlJHlrHHrftl d. 

~1\11\1 21 ~11~0Jli\IJ1tlYi'J ttllii~h 'T able 1 \11~1S\IW'!IOYU11)i'-IVIlJ~ 17 1~11{t<ltfl10ti1J'ii1 W.OIJ 
4 i1athJ lJ1lVil.ltJ~:nmSh5l4-ttv;!1 utl~r¥1tnVitiitni1,~U1u1~1"> 20 tJfifi. i'.Jir el~ii1 L~ (template) 10 ngt 

lJIHl. IOx PCR buffe r 1 iil1llLIJU dNTPs (InVItrogen) 5 \1J1mhJiiWI') Forword pnmer 5liJLmLlJNRT) 
. .................. , .................. -... . 

20 ,"""';!.; J'l \t l''i"l:"U 'J ::""~ IJ ~~ 1; :' 1 1'! !..h: <J ;iJ lf:. S"!; '\-.! (;t ·)~ •h , 25)6 t~ ~ !.Uh~1'J$ f"tl1)1 lo~ :-i:J ·1 ll :.. '• I· 1\t "l'li 1:,; lH' 1'il ·U ),itJ ;.itJh: 



Reverse pnmer l.l ~:: 5 umvunN Taq DNA polymerase (lmlllrogen} n~JJlJ~lJ 'H ~4hn{ii'1Ulfl~OJl~t!S;n{ 

(btornetra, T1 thermocycle) ~~ ihfw;1Q~fl~d pre-denaturation 1i~m~~~ij 94' '15 \!1\l 1 mfi denatura tion 

~ f1 BU'11Jii 94' '!1 U'l>l 30 ')\l' lfi annealing fltll'IU\J~ii 55' •r. '1'1\l 30 'itnfi erenston l jillUIIIJii 72" '11 

30 'Jw;fi tvflnJ'hnm 32 '>ilU ll•t : \h ~-JNtlam~•Ji il'i)· lJ . l ll. UilUliU Si di ll l DU\ll~ll il ~ll·lhllll'l'l:JL'JilJl\1 

3% ll.lhtiauo;h1Jl~ih~ulJ1m lJJ7i17llmfitJ1JtniJ tJmJ~t fJIHBIJ1mrm ( 100 t>ti DNA Ladder. Invitrogen) 

ll.il'ltiuiinmY~ 

~ ' ~~- ~ t 111nlfl'l1:'11¥1111JlUJ'I'illlil'l1~YI\Uil1~~~~ 

n11 l lf1 11:1i' Yl111J fflJ 1-ill J!m J~U n n1 1 lJ 'li 111i 111 l l'OUJ DHi llH1hlfl1 lJ It 'il n6i1~111J l'r \!'!! r11 lJ . . 
(polymorplliC) ll ~:'i;m ·t~l{'ll'il~il'il 'tnrnlth 'lll!J tll1 ~1lJ JJy: q;'ll o J tlllU(i dima ·YnfJ 17 viii~ ~ -Hnfll1i' 
hh tm1 1Jtnt'l ~ ~ !l NTSYS-pc vers•on 2 0 (Rohlf, 1998) 'it tl '!'l: IIV. l iiinh Hl1iill11JJ <>IllUf1R~m• 

Wll~r•) 1 J" (similanty coe fficient) ~-,, n~lJl~u1•o SAHN Clustering ~il:a) 1 J dcnd gram lvwH'i~ UPGMA 

ua n11fl nlt'1Vt'l1 ~lun nYI tn Ut11"""~n'l ".UJi1 'l t~ u nTi tti'L~·ia .. nu.nuTana ., ~ u 1JU\Drt Ulftn-rf 

rrn'hm ':•.i'tl nlJv.n·m~•nom ~i'i~l-l~ln 1 1J'lfl'J'~> t<Oli l'ituH·l!l~e~ll lr u L:JLII I)m•uuw lf Lil~D· I{ 

(SSR) ~TU1\l ?1 L>l)iJJ lUi 'ltJ ~ Nn11111190~VI\J ')l iJ;t1~il J 1UJ'I!J lma rla ai\JlilNlDIIil 'lH111 1 11 

a l fl~UJ\-\lJ i u tiua GI -lfl 1l lJl~~ n ~hJ) ~ V. 1-:.J l'r'-4~ n ")'llJ (polymorphisms) cHh.Ji'~Hvuf1 ll dh4 38% 

1liJJ1YntlJd {rf-n;m1 1~i-tt ri RM 11. RM277. RM1 . RM171 , RM 144 . RM552. M55 ua~ RM495 iiti'aiia 
fltl 4 4 , 4 , 3. 2 , 6 , J UR'!" 5 c)~ij« ifl 1 lJEh~)u l~n:\~£laii~t1 ~H.Jl'rJ\HJiil 3 1 ;ic:;;l fl11til~~~ll polymorphiC 

3.8 lit1Ufi01Vi1liW{ ~~UR<l~h Table 2 

n-r)tintt1iiTUw.rnn~tn rJt11~ l'r,~~nrd.J 1fnY~tllJ h1m¥Jia.nu.nul1Jttlr! ILUUL!HiUHt tJ Thirn~~-uJ 

,:;'1rf-J%11l~'ll11 t l\1111 21 lfl~BJIWlU lt ~ :: li~<W1111J i lG111Sh.;~~V.11.:1W\l~ n~~lJ (polymorphisms) ~1\11U 
s lfl1DJlllJIU ihnilu 38% ~Jihiill;!~ • Vi uJ Vi e~~:wnn •htmm;'ti~Tn11J'IiT" fi~rnn ~~-, lJ nui'ilmj u 

'li11111llJ ntJ •Ji'n Jl.J \1 ili.JBDO\llflri\Hlti WnTll~ ll il l \\ r 1J n1 ·, ;i 01:11flf<;io\1.1 fl 1 jj lfl'ia~lljJlU l u;a 1)0 

l ~tltJ LEl~iLVA'o1 1 ~u~J01l -lft1 l JJ ll l! n <jh.J') ~l\ -J')Jvf\.t~ n1 1lJ (polyrnorphisms) l~lJ fl~f! 'il\ 1~ Ufn1 lJU1h~tJ1 
1~>nTi~»n~lJ 

11111i'!il n~lJ A11lJim~·~>:fm~oW'uGm1lJil1 

;QaiTl ll~IJ~\I,~'Jll1\l1ftl ll l <;whJ ·,;<n ~ lJ NTYSYS-pc \lUU SAH Clus lenng llo : i.l-\lJ 

dendograrn hwH'lii UPGMA wtun tr~ ·ml-!n'!l·nhi 3 rnp! 'hi~<ri n~ ;; 1 ~-un n~ti~n~ :~ tiouhioiJfi 1a 

iio Lml\1 . ~l 'l'l~1il11lJ :~ 105 ll ~·t! YjllD lii 1; 2a O;J 1111 47. w,;r~lon 2. ~11 41 (IJIUJ'i i'uf-n~W1 1 nlt! i) 

n'l! 41 (~utf'i·J'u •Jh1~h;n:\nn) tlil ~ •! l'll ) P.l!~) 2: 3a liD r'l! 31 . ~1'1 1 Hilt(i 1 . 1 ''" ~ ~m1l:lllJ:; 3 n~ lJ 2 

l< ' liJ'l'Hm uJ mjmieu1·i·,,;·Jif 1b ii~ l 'l "tituo1~. w. 15 u n ~ 11 '11 33, 2b ii u 11'1; 21 .m! ll'U 25: 3b i\u 
n'lJ 5 1 n~11 3 ~il n,1 11 ~Ji'.:.ua otl-Jlu F1gurc 2 rYI1ililn~1Jt-1'lJ vfu ~nY'J\JRllJ 1 Hl lUJn*'J.Tl;{DAnwn~: 

1'1 111Jllo1Jnu'll·nh .il'luiJO!i1J"i\>l,,u 'tliuri n ~11 tia u 1a no .. n1111!11S~on :~ 105 ~~~ : th1 lJb 1ii 1 
-·--·-··-·-·······-··-· ·············--··-···-··--·· ············--···------····- ·······-···········-·· ··········--·-·······-··- ....................... -..... . 
1lt;.,J 1 ~; r,·1·a.h~~J6trw . ., ·.J-:: n il ;,:~')fl 'hi ] .,_. i •fl.; 2 5~t, f'J ~uu~ , n;;:nt• H. t~: ::l nutn l:\41-, lt:·,j. ow t) "Jlt/t~'i.m~·:~ 21 



l11u1i'Tl ~Iiin\tcu!".,.runnY)l..lf1111JlA nl.IL~iitnul1nfJii'l1!'ti'tnhi·l!tvrutf ti\'11)~ u) 1 lf~i'HUlJi 2 L'.A:: 
~ ' ~ ' ' ' \ 

~Yl7HII\!'i3 il'ln~IJil\IA:n~lJnudton~nn1~11i1J~ua~Jiii:wll~nmJVio\\'im li fiqi~Jrl\1 ~~Di1m~~i 
~rnuif.lJl';.I.U)t'l 1JYi'·\tlHl ')"tlJ~~;i~' ~1 UR~OtilJ l.LR::v:-nbi-n out gretJp y{\iLtJ~Utl fltJ\1 t~lu.d vruff· rill 1 1 

tl~lfl-Hil~rHl\lJ~VllJ I~l)NII!JlJIEiiLBI!v~f~;\·nnh~nl:l~f1f~\(~ln~n\intmn lJHIJW\ltfti'HW~~n-niJ 
1'1>ii'n~:~ m~m1 u\\mJ'!I~~~i-llt>m'D o~n~mi'leti··,~~l4lu1iimmlf~il'h~ 

n1';iinl:l1il11:.J aiJW\l~~11JWU~n~ ~ll'll11\l~ ~11LL .. u Htll~~~\\IJ1V 1lJL~~ U\JlJLiliHD~e1{~1\11\l 

21 Lil~ilJ\\IJ1U W\J-i1 Lfl~DJ\\:.J~Ufh\Km11JtL9ln;i~J~:Wi1Jvlll~n1~\J'lh1~1t11 ' 8 Lfl~il~\\IJ1rJ;jUHSIJ 
¥1111JLiim'~1~nn ~1 11111 31 !i'oilo '"~~ 3.8 rl'oiio~e\\itJ~1U1'.\IJ ~~ihiBIJoLl u J\~url•~ lhllThulln 
vh;~ n1, 1J'Ii~1tl fin1:111 11 ci1d fi1 iiJ th d~Yl;'fl111JI\I ii ullm~vT~t~ nnll'!l~ J'llt 1\\0IJ 4 li1 eti1JILR: 

~.jlllfiL~l\1iifi1Dtii~\\l 1 J 0.23 riJ 1.00 Y.il!~'(.)'·)1'1hl\\8U~t.J"nblio~fltJ'111~ :1m111 li1Uil\\ltaHI11 , . . 
il1<1)il<'i\om1u i~ll1-<ilL'iitJJ1llli ~~11J1flnti1Qnii'llhin~lun~lJtiow.!11\\0llliitnn · rii,'liYJvtll,.ti'I'J1l~1u 1 

aN~,J-nou·nmon1J:~ 105 1fi1uthJi"~l·~u 

'liO'liUlJf)m~oi\Biuvrlilm ~lvl;'I'J '"nlmnp~rm'l ~u 1111~11 u'~ilmlm . uu'l<S'viTlVl tH~ lnn 

i'lllrJ'i·;iui11UYIIJn<ti nuu'iiiJ'IlT1~'ilmf<tA:fliiU'iiiru11~Wl1111Ul rl~uuaumtil>~Wui.'li11bm1'iliv 
" .. ~ J" \ "' 4 " • t • t 

H)lll 

tnaiJ ~11m,~,10 ~mm h;i~l-1 T'lft\ll w\!itfiJuii:nmJti 'llmqnu. 2553. >111J'I'Ii~1nll<t1UmJ 
vru~n"'l)J1JfJ .J~tfn~tJtJlJl:~ 1J\4~"lt~lrnl~Yr~n:,.,~tfltHfl1n.JV!;..nuh..!l~l~tma:,· l'ltint:YnJa"'t~fl'U. 

~YIU1 . u. 242- 256 lutb~'!IJ,lnm~n~IJ~\!u11iu'll11mflmnJ mfl :imllln Lta:m fl 

li1:1~Gm t.I·•:,J·t\J 2553 . 22-23 rpm TI'iuli 25541\1 hJt'11J\11't1llt~t:nmvi· ·1 'iRili'r. tiYl~"lll 
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Figure 1 

M123456 8 9 10 11 12 13 14 1 16 17 18 19 20 21 

Amphf1ed product frorn genorn1c DNA of 17 nee cult1varsf usmg RM 177 pnmer 

The lanes represent M 100 bp adder, Tao har/1, Tao har , Tao har/3 Tao har/4 

PaU>umTilam 1 RO 31 , RD 47 RD 41 cPilrts,JnulokJ, Pl'rtsanul k 2, KhaoDawk Mail 105. 

SuphanBurr 1 SuphanBun 2. SuphanBun 3 RD 41 (Suphan un) Rrce berry , RD 11 

RO 15. RO 21. RD 25. RO 33 and RO 51 
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Table 1 Selected SSR markers used in lh1s study 

Chromo Min Max 
Marker Forward Primer Reverse Primer 

some Allele Alle le 

RM495 amccaagglgmgngalgg caacgatgacgaacacaacc 148 160 

RM1 gcgaaaacacaatgcaaaaa gcgtlggltggacctgac 67 119 

RM283 gtctar .. tgtacccrtgtlggg cggr.,tgagagtctgtgatg 130 176 

RM312 gtatgcatatttgataagag aagtcaccgagtt taccttc 86 106 

RM431 tcctg~-gaactgaagagltg agagcaaaaccctggtlcac 233 261 

RM489 3 acttgagacgatcggacacc tcacccatggatgttgtcag 223 289 

RM338 3 cacaggagcaggagaagagc ggcaaaccgatcactcaglc 118 184 

RM55 3 ccgtcgccglagtagagaag tcccggttattttaaggcg 216 247 

RM307 4 gtactaccgacctaccgttcac ctgctatgcatgaactgctc 116 191 

RM124 atcgtctgcgttgcggctgctg catggatcaccgagctcccccc 257 289 

RM413 5 mJCgattctlgl)atgaagan tccccacc:aatcttgtcttc 71 114 

RM454 6 ctcaagcttagctgctgctg gtgatcagtgcaccatagcg 249 292 

RM11 7 tctcctcttcccccgatc atagcgggcgaggcttag 118 151 

RM118 ccaatcggagccaccggagagc cacatcctccagcgacgccgag 149 165 

RM152 8 gaaaccaccacacctcaccg ccgtagaccttcttgaagtag 133 157 

RM284 8 atctctgatactccatccatcc cctgtacgttgatccgaagc 139 159 

RM171 10 aacgcgaggacacgtacttac acgagatacgtacgcctttg 307 347 

RM48d 10 tctccctccicaccattgtc tgctgccctctctclctctc 286 298 

RM552 11 cgcagttg lggalltcagtg lgctcaacglttgactgtcc 167 258 

RM144 11 tgccctggcgcoaat«gntcc gctagaggag<•tcagutggtagtgcnt 216 295 

RM277 12 cggtcaaatcatcacctgac caaggcttgcaagggaag 104 121 

r 
I 

---------------------



Table 2 Polymorphic markers , min1mum, max1mum ~llleie size (bp) and nu nber of aiiHios of 17 nee 

ClJi t1vars 1ncluding 4 s..-:mples of aroma nee 

Marker Chromosomo> M1n Allele Max Allele Number of alleles 
------·· 

RM11 7 

RM277 12 

RM1 

RM171 10 

RM144 11 

RM552 11 

RM55 3 

RM495 

Total 

Average 

Croup 1 

Jn 

lb 

r··· 

r-····-r·····-- y··-·····r·• ••v·1M~ ... ··r 
• .., ., tYo 

116 

104 

67 

307 

216 

167 

216 

148 

151 

121 

11 9 

347 

295 

258 

247 

160 

I 

I 

l_ ---·· 

4 

4 

3 
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6 

3 

5 

31 

3.8 
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Figure 2 Adendrogram of 21 rice cultivars crertted by using UPGMA computed rom data matrix with 

31 <nformative polymorpt",ic DNA bands generated by 8 SSR pnmers 

................................................ ·-···----·-·· 
-~ lu-! l-.. r; T1lh.::":1 u:i'l! w- ,~ -~~-~-~:~·u··~~-~t,· 1·• i..,_.Jlf}..: 2~'it. ro~. iJ"Uf:nt!n.t 1o. t~ : ::l nc;L1 );,_ l>ntni oJ~"i) I:J' tti:U tLliH 25 


