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Cryptocoryne balansae and genetic diversity for crop improvement

*
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Abstract

Genetic diversity in Cryptocoryne balansae was studied. Samples (n=10) were collected at 3
locations, Saraburi, Trat and Krabi province. DNA was extracted from samples and analysed by Amplified
Fragment Length Polymorphism (AFLP) technique. Ten primer combinations produced 261 DNA bands
and 61.14% were polymorphic bands. Result from (1) percent polymorphism (P) at 95% confidence level
was 27.20-39.46 (2) Shannon—-Weaver diversity index was 0.2333-0.3352 (3) Nei’s gene diversity values
including diversity among population (H,) (0.1793+0.0351) was significantly higher than diversity within
population (Hy) (0.1116+0.0160) and high level of population diffentiation value (G,) (0.3581) (4) Genetic
distance were 0.0790 (Trat—Krabi) to 0.1349 (Sarabuti-Trat) (5) Cluster analysis by principal component
analysis (PCO) indicated samples were grouped respected to their location. These results indicate
C. balansae in 3 locations were genetically different. These information which gathered from AFLP were

important and will have feasibility for conservation and genetic improvement in the further.
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(p = NUIULDVADUONUAAIANUAULYT n = NUIULDVADUDNITNA)
3.2 ANUHAINHAWNNHUEFNTIN IAAT Shannon-Weaver index (I) (Shannon, 1948) Tag
) o 1 [} 1
1971/511n31 POPGENE 32 1203%U 1.31 (Yeh and Yang, 1999) fuaaa1 I aeslumisianlvajuaay
HHAININGAT
I=-2p.log,p.
A a g A o A .
(p, = ANV VADUDNUITING B AWMU i)
3.3 ANUHAINHAENINUENITHIAIAIANUNAINHA1VDIBU (Nei’s gene diversity) 1Ay
) a, o
19 11/514n51 POPGENE 32 13935%4 1.31 (Yeh and Yang, 1999) 1335015904 Nei (1973) Tags1uoa
ANnuranraevesunelulszyIng (Hy) taganunaInialouesausmannnilizeng (H,) uay
AMIUTATIUANNRAINHAVBIBUILHINNGN (G,) 1INGAT
Gst = [(HT_HS)/HT]
[} v J o 1 1 1 a
3.4 ANUAURUTNINUENI TN TASAITZ IS NN NN UENITY (genetic distance) HAZUNUAT
[ v J 9 A Aav
ANUANNUTNINUFNI TUTIVTMUINT
o 1 @ P A
AUIUITZOZH NN NN UENTTUA8 1 5UN5H TFPGA 1103%U 1.3 (Miller, 1997) Taoisudu
NAMIMUIUMA¥HANUAR18AaS IHLAaLIYae (similarity index, s,,) nou Tagnfseumeudiodne
[~1 1 ax
Tumenlvaiiugs 911350139049 Nei (1978) 31ngas
S,, = 2n, )/(nx + ny)
o <] { a @ ' o <]
100 n_1az n, Aedautaudiduennaludiedis x uaz y iaz n Aed1uiuuaufdue
[ 9
Mmnansludiesns x uag y
tadvehmsmasmin laneluuaazurasa (average silmilarity index, S) tazifJouiioy
9
TENINGUHAL () HAIINUUAIIUAIZIZHNNINUTATINTENIUNER (D) Taela3Tn5ved
1T W 1 1 a3 1 1 1 1 [
Lynch (1990) suasmiaafinnundienase nalanasd uasgog i Nun1eiugnisusenianmag
9 INGA3
D,=1-5,
o 1 ] o A ) 9 a o v J o Y aq
11A15282 1IN NNUENTsuN Taua S 1aunugia U duWusnaiugnIsy #2073
Unweighted Pair Group Method with Arithmetic Means (UPGMA) ATWITNTUOY Sneath and Sokal

T o U o %} as . [ 1o g’a
(1973) uazudaImdadIun157191 1ne75 bootstrapping 91NN15IAG BTy THUTINIYL 1,000 AT

MBIV (felsenstein, 1985) Tag1H11/51n53 TFPGA 11955 1.3 (Miller, 1997)
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3.5 ANNFUWNUENWUENT5uTA8TD principal coordinate analysis (PCO) Tagii1doya
o a2 a o ' a Y ax = ) @

anurumlsvewn Aoy nd i 13z Ra1835 PCo Feaziiimssauanudumlionn
2 o ' o Yy o Y K[ A 9 = =
uauARweNNd NI WU IdTeyannurlsanas ud udendoyaignsrusmanuaud

< { J 3 4 { a o @ ' aa
wuntilesidudniga 2 voya Iadruumugimanszaedivesdiedianu 2 T Tagldllsunsy

ABUNIADS NTSYSpe 179591 2.2 (Rohlf, 2000)
=
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o w " oag 1 o A A o oA 1 J o
ninmshamedisaoue lumew g lUiunaiia AFLP iedaidong lnsmwessiuau
] [ 4 1 9 A g ~ @
64 9 Wug lwswes 10 g Tgduuuuavawwe luvinaiminzauuazuaasanuivnlsvesgluuy
1 % ] d' = Y o 1 J g’; 1 o Y o @ 1 1 g};
UDUTENINAIDYIN ATUAIT 1NN 1 ﬁ]\ihlﬂu1ﬂh1W5L3J'€]5‘V]\3 10 ﬂll’iJ'I/]11‘]5ﬂﬂ@3@f]"|\31ﬂ1/\|']ﬂlsll1ﬁlﬁiyﬂﬂ 3

gy ad v = o &
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A ° a g ° A o -4 A w
AT NN 1 MUIULDUALDULD mmuuauwuﬁmmmwuuﬂﬁ u,ag:LﬂaiwumLmummmmmwuuﬂi

' o A v A '
Youg InsweingnAa@en 10 g

. TuwoueuRdue % unufidue
U A . .
A Inswes* s NuaaInw Nuanannu
HOUAD DTN (bp)
FuLls Fuls
E-AAC/M-ACC 26 90-400 17 65.38
E-AAG/M-AAC 24 70-550 10 41.67
E-AAG/M-CAA 40 100-560 15 37.50
E-ACA/M-ACC 24 100-600 16 66.67
E-ACT/M-ACC 19 120-530 15 78.95
E-ATA/M-AAC 22 70-480 14 63.64
E-AGG/M-ATT 24 110-500 11 45.83
E-ACA/M-ATT 23 100-550 16 69.57
E-ATA/M-AGG 29 70-550 19 65.52
E-CAG/M-TAC 30 100-650 23 76.67
3 261 156
InA0=S.D. 26.10+5.84 15.60+3.72 61.14+14.44

o Jd
sgauwaves nswesoglunanuan
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v { o o I ' 1
A1 P NszaunMuuTY 95% vosauaduelumis 1vyain 3 uras uaaInIuaIy

a1319% 2 Taglumemnlyugain 2.a521)5 a31a uag 9.0521 UA1 39.46 27.20 Loy 32.18 MuaIAY

2. ANYHAINHAYNINWUTNTTY IA8A1 Shannon—Weaver index (I)

A L uaaenuas1en 2 Taslumsnvg 0435297 @319 uaze.nszl a1 0.3352 0.2333

Az 0.2890 A1NAIAL

{ s L P < . '
M3519% 2 odidud Inauesiay (P) vounuAdUBIAE Shannon-Weaver index (1) T 1y lvig)

~ =
.0721)3 319 1AL 9.05SU

P (95%) I
DI EEATE 39.46 0.3352
2. 9319 27.20 0.2333
2. N3¢l 32.18 0.2890

3. AUHAINHAIBNNNUFNTTY IABA1 Nei’s gene diversity

J { <] o '
A1 Nei’s gene diversity A0 H, H, 118z G, Iagmagnndoyaunuaoue 261 @uiianin

Iglz 1 H a Jd aa 1 1 1 1
Tuwignlngne 3 uras uaaInIuaII NN 3 9IIMIAATITHADANDI H, UAIWINNI1 Hy 08193

o [

Had 1A (p<0.01)

g

M13799 3 A1 Nei’s gene diversity 1nagvadlumialng .45213 as1a waz 9.0521

H H

T S

0.1739+0.0351" 0.111620.0160" 0.3581

ANHIMNVNUANANNY LAAIANIULANANNNEDA (p<0.01)

v o @ ' ] @ a % o
4, ﬂ’J']iJﬁlIWHﬁ“VﬂQWHﬁﬂiillIﬂﬂﬂ?igﬂgﬁ1\11ﬂ1ﬁwu‘ljﬂiiu (genetic distance) HAZUNUANANNTNNUD

NWWUFNTTWFIIAUING

] ] I~ LY [ $ ]
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Fd ]
Tvigj1n 3 39190 U52ozH1ININUENTTUAILA 0.0790 (2. A51A LAz v. NTzd)) D3 0.1349 (2.4521)5

da av Y

1A 9.9319) uagﬁﬁgwmmnﬁuﬁﬂitmmﬁ%’nuwugﬁmmﬁnﬁum%mmmmimﬁ% UPGMA

1Az MAUAT bootstrapping ANNTNA 3
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— 100"

1 a [ v Jda av U []
MWN 2 HHUYNANUFUNUTIFIIINUING TA8TT UPGMA 1azA bootstrapping Y03 Tumign 1ney
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5. ANUAVHUTNIIWUENI5UTABIT principal coordinate analysis (PCO)

2.85217 @319 1A .05 (*A1 bootstrapping)

ATEUT

o aa o o 1 a 4 an
fﬂ1ﬂmimeﬁ'ayjmmumaummmuim 261 G]Hl,ﬂux‘ihlﬂﬁlﬂ51$ﬂ@9{’38’3‘ﬁ PCO LLa%ﬁ%jN

HHUINTNTZD18VIA0819 TAn A INEN 3 TasunugiiudainuAuns5Iu 38.93% Fauenaauni

U (PC 1) 25.28% Lazunuad (PC 2) 13.65%NU mmmugﬁuamiﬁﬁﬁm'ﬂ,‘uwwmﬂ,mluimﬂ‘ﬁ'q 3

unaslimssmwnguauuras uaz lulidaedslasgdurisiudounuszniaumas
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Cryptocoryne balansae

032

017

00z

PC 2 (13.65%)

-011
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I
047 028 010 ong

PC1 (25.28%)
§ a [ v )
MWN 3 uRUINAAIANUAUNUENWUFNI5TA8TT principal coordinate analysis Y9118
w1 lne 9.43521j3 A319 1ag 9.032d

a J
'J‘i]]ﬁﬂ!ﬂﬁﬂ1iﬁﬂ‘]eﬂ

o 1y a
1. ‘ﬂ'ﬂllﬂﬁTﬂﬂﬁTﬂVﬂ\iWHﬁﬂiill‘U'ENGlUWTEJLSU'lGlﬁﬂJﬂ’J‘(’JLﬂﬂuﬂ AFLP

snmsunaiia AFLP lulumowlngdae 10 §lwswed IRuaudidueadu 261 uoy
Iﬂﬂl“ﬂullﬂUﬁllﬁﬂﬂﬂﬂ]'lﬂﬁullﬂiﬁ'luﬂu 156 oy W?ﬂﬁﬁﬂd?ullﬂﬂﬁllﬁﬂﬂﬂ?’lilIﬁ’ullﬂﬁiﬂﬂlﬂéﬂ
61.14=14.44 % Faila1ndiRearus1e91ue Coulibaly et al. (2002) Feviunaiin AFLP luits cowpea
(Vigna unguiculata) 31 8dadmuavuadueinaainnudunts 61.0% IA10I0031518911904
Palacios et al. (1999), Wang et al. (2005) 182 Dessalegn ef al. (2008) ‘ﬁﬁﬂuﬁ% sea lavender (Limonium
dufourii), Pawpaw (Asimina triloba) 18 Ethiopian Arabica coffee (Coffea arabica) “'léﬁﬁ?h 20.2,27.6
HAE 30.9% MNAIAY 1azliA1penI15189UYB4 Miyashita ef al. (1999), Cardoso et al. (2000), Huh and
Ohnishi (2002), Martinez et al. (2003), Ubi et al. (2003), Othman ef al. (2007) tia¢ Sharma et al. (2008)
ﬁﬁ11uﬁ%ﬂtjuﬂ1ﬁu (Euterpe edulis), Arabidopsis (drabidopsis thaliana), wild radish (Raphanus
sativus), Argentine grapevine (Vitis vinifera), Rhodes grass (Chloris gayana), hlfl}‘l%h Cryptocoryne
Xpurpurea Hazien (Colocasia esculenta) "?’Nﬁi"h 79.2, 92.07, 77.4, 73.0, 84.0, 86.0% aL 73.3%

ERIVShIGHT]
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aeua (5°-3°)

adaptors
EcoRI adaptorl

EcoRI adaptor2
Msel adaptorl

Msel adaptor2

preselective

primers
EcoRI-A

Msel-C

CTC GTA GAC TGC GTA CC
AAT TGG TAC GCA GTC TAC
GAC GAT GAGTCCTGA G

TAC TCA GGA CTC AT

GAC TGC GTA CCA ATT CA
GAT GAG TCC TGA GTA AC

selective primers

EcoRI selective primers

Msel selective primers

E-AAC/M-ACC
E-AAG/M-AAC
E-AAG/M-CAA
E-ACA/M-ACC
E-ACT/M-ACC
E-ATA/M-AAC
E-AGG/M-ATT
E-ACA/M-ATT
E-ATA/M-AGG

E-CAG/M-TAC

GACTGC GTA CCAATT CAAC
GACTGC GTA CCAATT CAAG
GAC TGC GTA CCAATT CAAG
GAC TGC GTA CCA ATT CAC A
GACTGC GTACCAATTCACT
GAC TGC GTA CCA ATT CAT A
GAC TGC GTA CCAATT CAGG
GAC TGC GTA CCA ATT CACA
GAC TGC GTA CCA ATT CAT A

GAC TGC GTA CCAATTCCAG

GAT GAG TCC TGA GTA AACC
GAT GAGTCC TGA GTA AAAC
GAT GAGTCC TGA GTA ACA A
GAT GAG TCC TGA GTA AACC
GAT GAG TCC TGA GTA AACC
GAT GAG TCC TGA GTA AAAC
GAT GAG TCC TGA GTA AATT
GAT GAG TCC TGA GTA AATT
GAT GAG TCC TGA GTA AAGG

GAT GAG TCC TGA GTA ATAC
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E-ACT/M-ACC

- -
b q.nTeu 2090 .83
P

E-AAC/M-ACC - E-ACA/M-ACC
anssll  amnm amengd § ansyll  amsm adenyd

OXHinf1
OXHinf1

bp
726

553
500

427

8 o & -

= a2 a P ' 4
MuEuING 1. tauadwenlsnguesg Inswes E-ACT/M-ACC E-AAC/M-ACC ag E-ACA/M-
Acc Tugednluwedadiainin v.n521 a31a 1az 9.4521J5 (bp = HHIBVUIAVEUDY

< <]
A1D110 (base pair) X Hinfl = HDVADUDVIANIATFIN)

E-ATA/M-AGG E-ATA/M-AAC E-AGG/M-CAA
AnsIm  AATNYE nexll amem amsgd

31

249

200

{ < { ' 4
MNELING 2. 1o UAD WO NUTINY V03] INT1es E-ATA/M-AGG E-ATA/M-AAC 118z E-AGG/M-
cAA lufedalumesaisnin 1.05¢1 a3a uag 2.85213 (bp = HUWBVUIAVBIDL

< <
AU (base pair) X Hinfl = HDUADUOVUIALIATFIN)
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- E-AGG/M-ATT c E-AAG/M-AAC =
- - - -

§ A.nTvu 2.0A9A N.450UT § [.n98uU AR [ATTUT §

bp & —3 — — 3 bp
ik I Pl ; G :
726 @ 2 3%
St B
553 ¥ jf;_‘ &
427 24 =
311 T
1~ . o)

249 :
200
151
140
118w
100 =

MwrWINg 3. novddueNlsngueag lnsmes E-AGG/M-ATT nay E-AAG/M-ACC ludedialy
v A { ] 3 .
W1edada191n 9.0521 A1 wag 945215 (bp = NUIVUIAVDIDVADIO (base pair)

<
(I)XHinﬂ = LLﬂU?\LBHL@ﬂJNWﬂNTﬂiﬁWU)

E-ACA/M-ATT c E-CAG/M-TAC

- - - -
Q.n9euU 2.0970 UATEUT § q.n9vu RATIA 2ATTUT §
~—3bp —5

{ <3 { ' 4 @ '
MUWUINT 4. tauA e N5 INgUeg INsies E-ACA/M-ATT uag E-CAG/M-TAC ludredaly
v a { ] <
Wwdadaan 1.0520 a51a 1az 2.45215 (bp = HUIBVUIAYDIDVADUID (base pair)

<
(I)XHinﬂ = uﬂu?}mummmﬂmmgm)





