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Abstract

Nymphaea, known as the queen of aquatic plants, has been currently cultivated as an
ornamental flower with a widespread breeding. Therefore, its morphological classification seems to be
difficult and confusing. This research investigated the relationships among 25 Nymphaea sp. and their
hybrids from Pangubol Suan Bua in Nonthaburi province using high annealing temperature-random
amplified polymorphic DNA (HAT-RAPD) technique. In a total of 72 primers used, 17 primers which
gave obvious amplified PCR products, were selected. Then, the selected primers were used for
polymerase chain reaction (PCR) and resulted in 226 DNA bands ranging from 200 to 3,000 bp. The
number of polymorphic bands was 223 (98.67 %). The dendrogram was constructed using UPGMA
by the NTSYS-pc ver. 2.01e program based on similarity coefficient, which ranging from 0.47 to 0.88,
and resulted in three major groups. This research could be useful in the conservation and the breeding

program.

Keywords: Nymphaea; high annealing temperature-random amplified polymorphic DNA (HAT-RAPD);
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No. | Group Caltivar/Line Subgenus Parental

1 N. ‘Supranee Pink’ Nymphaea Mother

2 N. ‘Nangkwang Fah’ | Brachyceras Father

3 1 N. ‘Queen sirikit’ Inter Subgeneric ISG N. ‘Supranee Pink’ x N. ‘Nangkwang Fah’
4 N. ‘Bua Rapee’ Nymphaea N. ‘Supranee Pink’ x _

5 N. ‘Sranlarp’ Nymphaea N. ‘Supranee Pink’ x _

6 N. ‘LuangPoonsub’ Brachyceras Mother

7 N. ‘Ninvaree’ Brachyceras Father

8 2 N. ‘Viboonlarb’ Brachyceras N. ‘LuangPoonsub’ x N. ‘Ninvaree’
9 N. ‘Cherdlarb’ Brachyceras N. ‘LuangPoonsub’ x N. ‘Ninvaree’
10 N. ‘Varoonlarb’ Brachyceras N. ‘LuangPoonsub’ x N. ‘Ninvaree’
11 N. ‘Ranu’ Nymphaea Mother

12 N. ‘Tangzanite’ Brachyceras Father

13 N. ‘CL5826-01 Inter Subgeneric ISG N. ‘Ranu’ x N. ‘Tangzanite’

14 3 N. ‘CL5826-02’ Inter Subgeneric ISG N. ‘Ranu’ x N. ‘Tangzanite’

15 N. ‘CL5826-03 Inter Subgeneric ISG N. ‘Ranu’ x N. ‘Tangzanite’

16 N. ‘CL5826-05’ Inter Subgeneric ISG N. ‘Ranu’ x N. ‘Tangzanite’

17 N. ‘Mae Ploy’ Lotos Mother

18 N. ‘Thongsook’ Brachyceras Father

19 4 N. ‘F1-1CL5759’ Inter Subgeneric ISG | N. ‘Mae Ploy’ x N. ‘Thongsook’
20 N. ‘F1-2CL5759’ Inter Subgeneric ISG | N. ‘Mae Ploy’ x N. ‘Thongsook’
21 N. ‘F1-3CL5759’ Inter Subgeneric ISG | N. ‘Mae Ploy’ x N. ‘Thongsook’
22 N. ‘Green Smoke’ | Brachyceras Mother

23 N. ‘Ampla’ Brachyceras Father

24 ° N. ‘CL5805-2’ Brachyceras N. ‘Green Smoke’ X N. ‘Ampla’
25 N. ‘CL5805-3’ Brachyceras N. ‘Green Smoke’ X N. ‘Ampla’
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@~ & Aa s v IS v
sowud ddsnguaudidualddndu 1 uazd
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laldFiaszddnaafiauiniion (similarity
coefficient) uaza it duununianusuwus
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(unweighted pair group method with arithmetic
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(Rohlf, 2002)
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Ui 7-avuin4-

suTnANUSu i Swavastaa ol 40 vila
Aarilu 5556 Wasidud (Hadaianlwiwesi
Tlavdidueagretaan wuind 17 viia laud
A22, A24, A27, A29, A30, B21, C28, C29, C31,
D23, D31, E22, E24, E32, F23, F25 w8z F31 “éd

WaaisanuAuWadwaadIaunNI 25 Wug/

Gl wuindTnguoudiiuwenivue 226
Loy LﬂmmuﬁLSuLaﬁ'ﬁmmwmﬂgﬂ 223 unu
Aadu 98.67 1WasiEud uazunudiduenlud
anunangy 3 uny Aaidu 1.33 wedidud las

flawna 200-3,000 ¢Lua (@194 2)

@1319% 2 Fnunudidwen ldnnmadulinudiawedisdjisognlswefwaiadis lnsuad

LLuuziwaaLLammﬁaﬁﬁ 18 a%a

o, Random Nucleotide Sequence Total | Polymorphic | Monomorphic %
primer (5'—>3") bands loci loci Polymorphic

1 A22 GCCTGCCTCACG 11 11 0 100.00
2 A24 CTCCTGCTGTTG 15 15 0 100.00
3 A27 ATCGCGGAATAT 14 14 0 100.00
4 A29 GGTTCGGGAATG 12 11 1 91.67
5 A30 GACCTGCGATCT 11 11 0 100.00
6 B21 AAGCCTATACCA 17 16 1 94.12
7 C28 GTCGACGCATCA 10 10 0 100.00
8 C29 GTCGCCTTACCA 11 11 0 100.00
9 C31 TCTGCTGACCGG 13 13 0 100.00
10 D23 ACCATCAAACGG 15 15 0 100.00
11 D31 GGAGGTCGACCA 13 13 0 100.00
12 E22 GGAATGGAACCG 14 13 1 92.86
13 E24 CCGGAGTGGATG 16 16 0 100.00
14 E32 CAGGAACAGCAA 13 13 0 100.00
15 F23 CCATCCGCACGA 14 14 0 100.00
16 F25 CCAGATCCGAAT 14 14 0 100.00
17 F31 ATCGTGACGCCG 13 13 0 100.00
Total 226 223 3 98.67

myaFeaunuwaLdawaals lnsines
283uTaa3LaWa 17 via wuinlwswes B21 1A
aiwmmmuﬁlﬁmamnﬁqﬂ fa 17 uay (gﬂﬁ' 1)
uaelwsiwas c28 Wﬁﬂmmmuﬁ@maﬁasﬁqﬂ
Ao 10 uou
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mi‘mmmé’uw”uﬁmaw”ugmswaa
a1 lagdiasziunudiduioninuadiy
1U3un3u NTSYS-pc 3% 2.01e uaziianitnis
ANFUULUY UPGMA wudndariianuiniiasw
agj3zni19 0.47 13 0.88 @Tagﬁﬁ' 2 uaziflass
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fib:
600 -
400-
300-
200-

100-
bp

;sfdﬁ 1 meRunaiiwefldnnuanaisiondlasldinsiuas B21 M da Gidwiaanasgiu (100 bp Plus
DNA Ladder, Vivantis Technology Sdn. Bhd., Malaysia), #1818 1-25 fia (1) tagusdidad
(2) thwunindh (3) Thadufifad (4) 1r9d (5) tagnyan (6) Tanlaswuning (7) 1a
#8713 (8) 1hIyada1n (9) 1iiaa1n (10) T1a3mkann (11)80713% (12) 172 Tanzanite (13) 12
CL5826-01 (14) U2 CL5826-02 (15) 17 CL5826-03 (16) 12 CL5826-05 (17) UaudWaa e
(18) 1anadgn (19) 171 F1-1 CL5759 (20) 119F1-2 CL5759 (21) 112 F1-3 CL5759 (22) 1an3w
alun (23) 1huaun (24) 117 CL5850-2 (25) 112 CL5850-3

PgUnifien 1.00

1uneniniia 0.58[1.00|

1A IuFEAOd 0.72(0.74/1.00

173z (0.85(0.56(0.70/1.00

ﬁ'lei'i'nymn 83(0.56/0.70|0.88/1.00)

TawRaanuning 0.56(0.71(0.64{0.52(0.531,00

U2%a13 [0.53(0.780.680.53(0.52/0.76(1.00,

1iyagan 0.53(0.76(0.66(0.510.50/0.78(0.80/1.00

11213aa1n (0.66(0.67|0.71{0.70(0.65/0.65(0.70(0.66/1.00|

L‘I”!‘l'i‘m‘sﬂﬂ 10.56/0.79|0.680.52/0.510.84/0.79/0.80/0.65/1.00

L‘I"Jl‘ir& 10.56/0.78(0.68(0.52(0.54(0.77/0.78/0.78/0.64/0.78/1.00|

1) Tanzanite 0.56(0.78/0.70/0.54(0.56/0.730.79(0.82(0.66/0.75/0.851.00)

1j7 GL5826-01 (0.70(0.63(0.69(0.70|0.71/0.59|0.59(0.63(0.76| 0.55‘0.670.701.00

172 CL5826-02 10.68(0.630.65/0.68|0.69(0.60/0.60(0.56(0.7: nﬁnlﬂn 0.70/0.87(1.00|

112 CL5826-03 0.760.58(0.65/0.760.75/0.55(0.55(0.58 I).G?D.SS‘D.GDD.M 0.77|0.84/1.00

1/ GL5826-05 [0.76(0.56(0.63(0.76(0.75(0.55(0.55(0.53|0.65(0.56/0.57/0.560.70/0.75(0.87|1.00

1A 0.55(0.56] ﬁnln R'l!n 511(1 51|0.51(0.530.53(0.52(0.52(0.53(0.55/0.48/0.48(0.52/1.00|

‘i.i"mﬂﬂ's!n 10.56/0.71(0.64(0.52 0.54‘0 69(0.69(0.71/0.58(0.69(0.73/0.77/0.630.66/0.58|0.53 0.54/1.00

7 F1-1 GL5759 (0.54|0.59(0.61/0.55]0. qq}n 56|0.56/0.56|0. 0.58/0.56(0.56(0.52|0.49(0.51/0.53/0.82/0.60/1.00|

1 F1-2 CL5759 [0.55(0.60(0.60|0.53(0.54(0.56(0.56(0.61|0.57|0.59/0.53/0.610.55/0.53(0.53(0.54/0.77/0.67(0.81[1.00

i F1-3 CL5759 0.53(0.56/0.59(0.51/0.50 “1“ 53/0.53/0.54/0.55/0.51 n,53|n.51‘n,47 0.48|0.50/0.88|0.58/0.85(0.80(1.00

wan3ualain (0.58)0.70/0.68/0.53(0.53(0 12‘0.12 0.67|0.61/0.70(0.74 o.71|o_s1‘o_m 0.58/0.54 o_ss|n_7a|o_s1 0.63/0.60/1.00

1 2uaann [0.56(0.68/0, 02‘0.52 0.52, 0.62‘0.62 10.64] D.59|D.63‘0.64‘0.68|D.56‘0 56(0.58/0.54| D.53|0.ETED.61ID.62 0.57|0.69/1.00|

117 CL5850-2 0.57/0.68] 0.65‘0.51|D.52‘0.70‘0.70 69/0. 59|D.70‘D.72‘0.74|0.59‘0.61 0.58(0.53/0. ’-3|D.ﬁ1|l).59l0.65 0.56(0.79/0.73(1.00

119 CL5850-3 (0.58(0.66 ﬁ‘1“‘1|‘}.52‘" ““1" 69| R““‘40.71‘070‘0.7“!“‘“1"ﬁ"“‘““" “5"!"73E0'53|0.520.5S!0.7“!"R" 86/1.00
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CL5826-01
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CL5826-03
CL5826-04
ATud3find

@nan

winini
fanf
iyadain
vty

Tanzanite
wisayuning
AN
nosgn
CL5850-2

CL5850-3
n3uslan

uaum1
winaay

F1-3 CL5759
F1-1 CL5759

— 3

F1-2 CL5759

0.72
Coefficient

.64

0.88

31N 3 LquQﬁmmé'uﬁ'uﬁmaaﬂ'm'm 25 w“'mj/a’mw”uf NaFINmaiaLaaaisianG
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daniianuiniandl 0.64 su1TauLIEe
\Ju 3 ndw fia nduuIndaundn 9 Wis/auwus
laun tagundied i dassgain 12
CL5826-01 117 CL5826-02 /2 CL5826-03 112
CL5826-04 1aaTuf3fad uazdasn ngu
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#h 17%a713 1hTyadann 1ausm 17 Tangzanite
u”amﬁaawﬂuw%’wﬁ U2THAN 1INedgn 17
CL5805-2 117 CL5805-3 ian3ualun wazin
wauw1 nguauiaundn 4 Wus/monwug leun
Uaulwaes U2 F1-1 CL5759 112 F1-2 CL5759
wazify F1-3 CL5759 Tagifasfidanusunus
IndGanndign fe asziduinangyma fei
ariainumiion 0.88 srutarufiininu
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F1-3CL5759 dfauianuiniion 0.47
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