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Amplification Fingerprinting (DAF)

Identification of Durian (Durio spp.) Cultivars, Clones by DNA Amplification

Fingerprinting (DAF)
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ABSTRACT

The polymerase chain reaction (PCR) - based DNA amplification fingerprinting (DAF)
approach was used to investigate genetic relationships among 9 species of genus Durio, 56
cultivars of common durian (D. zibethinus Murr.). Pairwise similarity matrix were developed
using band-sharing data generated by the selected 12 primers out of 180 primers such as
Operon A-04, A-06, A-09, A-19, A-20, B-01, B-03, B-16, C-06, G-20, S-01 and S-02. These
experiments were conducted at Chanthaburi Horticultural Research Center and Horticulture
Research Institute between October 1999 - September 2005. In the first experiment with 8
species and 18 cultivars, there are 187 polymorphic loci from 217 loci or 86.17 % for species
and cultivars identification. Second experiment with 9 species and 56 cultivars, 278
polymorphisms were identified from a total of %2§mproduced bands or 93.29 %. The third

e

experiment, 48 polymorphic loci from 192 loci or 257040 % were identified for selected clories of
4 commercial cultivars. Dendrograms were constructed using the unweighted pair group
method with arithmetic averages (UPGMA), could separate the genotypes of species and
cultivars into 4 and 3 groups, and the genotypes of selected clones into 4 groups for these

experiments, respectively.

Key words : Durio spp., D. zibethinus, identification, DNA fingerprinting, DAF
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Wuﬁ:[ui:ﬁuﬁ’uﬁqnﬁwmm‘%ﬂu 9 zila
(species) 56 Wugdumatin DNA Amplification
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N3vuduldnaiisnansadgnléaluion
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#{l0 (Subhadrabandhu and Ketsa, 2001) low
nSowduluana Durio Fefley 27 vila
(species) fiiurn LﬁﬂagTuLmﬁﬂmi’uaanLﬁﬂ\ﬂﬁ
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wauiduguigastulumomisuacliivszanm
13-14 pern Geflomiadoudu oun Yszwea
Tuwouiaide fe suade dulaiiife wain Sude
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893N BlInINa nyinzdufaasiuan
LLa:vi;,J;Lm:'[uumagwmﬂﬁﬂn Taguws
nszawagluniiuuinmzuefifivr 19 ia
U 14 38a 919170 16 #ila w1LaLde
16 7iln LLa:Tuquwmiw 7 1@ (Subhadrabandhu
and Ketsa, 2001) Tuuszwndlne  fin (2523)
T iiiieu 6 oiia ldun D. malaccensis
Planch. ex Mast., D. pinangianus Ridl.,
D. griffithii. Bakh., D. lowianus Scort.
ex King, D. mansoni Bakh. Way D. zibethinus
Murr. FENIWMTNWA (2546) 389U 9 BTin
16un Mi3uuneu (D. malaccensis) Y3uuun
(D. lowianus) m‘%'ﬂu%’lﬁm (D. graveolens Becc.)
N3BUIIN (D. kutejensis Becc.) NiGHUBIILU
(D. mansoni) W3BUPUL? (D. oxleyanus) Y]
\Seuun (D. griffithi) Y\3uutiu (D. zibethinus)
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Aduiiwensy leey3uusne (D. kutejensis)
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SRNPIRA BIU LtaznﬁumaotﬁalﬁququLLso

vilnauwauiisnuilnanieu widailuinnin
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Wiowhly dundsurieduq Aldusloans
sauazfqunmiidufivessy Toud NiGeuu
812 (D. oxleyanus Griffith) Ni3oudfde
(D. graveolens Becc.) D. dulcis Becc. )\3tu
LA (D. testudinarium Becc.) Way D.
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WAURANTUNSTIMUNAINVRINVRIBYDINUS
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seiugougnnandnit 1 fugnaausalin
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1.1 p1snaseedl 1 nsAnEsiuun
i3y 8 il war 18 Wuiwerwufwainlilums
WaaWugIEnIwi w.e. 2529-2535 (Table 1)
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L4

N3uu 9 pilauay 56 Wuj (Table 2)

q

Table 1. List of 8 Durio species and 18 cultivars at Chanthaburi Horticultural Research Centre

were used for DAF analysis in first experiment.

Scientific name

Cultivar name

Durio zibethinus

Monthong (MT), Chomphusri (CS), Kradum Thong (KT), Kathoei,

Phuang Mani (PM), Kob Phikun (KP), Kob Nasan (KBS),
Kob Suwan (KBW), Kob Takhum (KBK), Kob Maethao (KBM),
Nokyip (NY-1), E-lip (EL), E-nak (EN), Foithong (FH),
Thongyoichat (TC), Kanyao (KY), Yammawat (YUM), Chani (CN)

D. malaccensis Don (DON)
D. graveolens Kuatid (KD)
D. kutejensi®@ Rakkha (RK)
D. mansoni Charian (CR)
D. sp. Rainam (RN)
D. griffithii Nok-1 (N1)
D. lowianus Nok-2 (N2)

192
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Table 2. List of 9 Durio species and 56 cultivars at Chanthaburi Horticultural Research Centre

. getand
were used for DAF analysis in & - -experiment.
Scientific name Cultivar name
Durio zibethinus Taphapnam (TAP), Daeng Saonoe (DSN), Longlab-lae (LSL),

)
Chai Mangkhut (CMK), Kob Langvihan (KBH), Kob Nasan (KBS),
Kob Suwan (KBW), Kob Takhum (KBK), Kob Ratsami (KBR),
Kob Maethao (KBM), Kob Si-nak (KBN), Kob Chaokhum (KBJ),
Kob Thongkam (KBT), Kob Mangkon (KBG), Kob Watklual (KBV),
Kob Tathuam (KBA), Nokyip (NY-1), E-tui (ET), Eaimen (OM),
Eaimai (ON), E-lip (EL), E-nak (EN), Tonyai (TY), Saoyai (SY),
Nuealueng (NLG), Chat Sithong (CHT), Thongmuan (TM),
Foithong (FH), Fakthong (PH), Khunthong (KH), Luangthong
(LH), Sithong (SH), Pinthong (IN), Thongpheng (TP), Thongdaeng
(TD), Thongyoichat (TC), Tongnoppakun (TK), Tongyoidoem (TI),
Krapuk Thong (KRH), Kathoei Nueakhao (KNK), Kathoei
Nueadaeng (KND), Kanyao Si-nak (KBN), Taptim (TUP), Kanyao
Watsak (KYS), Kanyao (KY), Chok-loi (JL), Yammawat (YUM),
Tosamsao (TOS), Thoraniwai (TNV), Chai Mafai (CMF),
Daokrachai (DAW), Yindi (YIN), Ruang Thong (RH), Kampan
Dam (KUD), Mangkon (MK), Chani (CN)

D. malaccensis Don (DON)

D. graveolens Kuatid (KD)

D. kutejensig Rakkha (RK)

D. mansoni Charian (CR)

D. sp. Rainam (RN)

D. oxleyanus Khonyao (OXL)
D. griffithii Nok-1 (N1)

D. lowianus Nok-2 (N2)
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1.3 N1SNAABIN 3 NITANEITILUN
SefAuNSIUNAN 4 ﬁuﬁjﬁ‘ﬁu:miﬂi:mﬂ

BeiBn139ewIND w.A. 2530-2532 (Table 3)

2. M3ann DNA
g13eadAldlun1sain DNA Ap
cetyltrimethyl ammonium bromide (CTAB)

AN3BN15299 Graham WaTANY (1994) LAY

daszyndldlas Somsri uazamy (1998)

" liaz Somesri (1999) TeadenluspaniFeusmuiu

10 Tu dhwdnyszanm 02 n¥u wnhliude
yudt TasAuliTululasieuman iluySeud
1u1 vaselnsaudldlunasanaan 1A
CTAB buffer (2% (W/V) CTAB 1.4 M NaCl
100 mM Tris, 20 mM EDTA pH5.5) 10 ua.

udrnnluinfeugungfl 55 '3 w20 Wil

Table 3. List of selected clones of 4 commercial cultivars at Chanthaburi Horticultural

Research Centre were used for .

experiment by DAF analysis.

Scientific name

Cultivar name

Durio zibethinus

Chani (CN 01, CN 03, CN 05, CN 08 az CN 09)

Monthong (MT 01, MT 03, MT 04, MT 06 uaz MT 08)
Kanyao (KY 01, KY 02, KY 04, KY 05 uas KY 06)
KradumThong (KT 01, KT 02, KT 04, KT 05 wac KT 06)

nfuihdegeluidnaisanissiiniga
12,000 rpm e 10 W wenshudidudls
TdTunasnlnilasidn 1/2 volumn 289
Chloroform:iso-amyl alcohol (24:1) u&ily
ie3aainIpefinnnida 12,000 rpm uian
5 il e laluldTunasa Falcon 50
ml tuber WAILAN 1/10 volumn 289 3 M
sodium acetate (pH 5.2) L8 2 volumns 283
cold absolute ethanol 1diAIasinInai
ANLE7 3,000 rpm 1HUIa1 10 W §19 DNA
#lédghs  70% cold ethanol 3 a%e Tanlu
uiazatain DNA fldeIoanisenunso
3,000 rpm Wuan 10 wid Walviuwladn

Taifinnsgaiis DNA 1fiu DNA THutisdan
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gungivieaduia 1 Au vdoamivin 400
W TE buffer (pH8.0) #951 10 - U/mI RNasa
A (Sigma) udnlUfud + o uwdenaztn
Wldvhnsasaseuieasiguninuacay
\Iaduey Genomic DNA lasl#iades UV
spectrophotometer nduhly T4 Tuns

[ ~ L% '

ANENILUNTUANUT  HIDNNBULOIENDAN

9

v
[ ‘.

Wugnssws g mudunousaly

3. m3dadanlwsies
Wnrsdaiaaninsimesaninsiued

f15930289038M  Operon UG
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ﬁwﬁaamoﬁtﬁumwaoﬁﬂn’[uﬂqa Durio #inay
1 fegraiinnysaudmiunisnasay
Insining 8 40 Wwafil§enn15vn PCR an
wangunsvndininslwidansumnaila DAF
wardaionlnawesifanuanisolunsiin
Fusdupesdidulouaziia  polymorphism

'B'o'[ﬁmm u,mnﬁhogﬂ wUUZDILLOL DNA

4. MIWANL3H DNA

DAF protocol L&¥un1swmunles
Bentley ez Bassam (1996) Uardin13un
Uszundliloy Somsri uazAmz (1998) uaz

Somsri (1999) leeinn1sémudan primer 10 mer

Innitial denaturation —p» 94°% 5 U

Denaturation

— » 94’y 30 Aui —

(Operon technologies) THunu primer 8 mer
LLEQ::I‘B”N’Q‘SQQJ‘I&Q?:I (temperture cycles) UL
“touch down” ﬁszﬁuqmwgﬁgoniw Template
DNA (25 ng) gn amplified (u 20 LI
reaction @9UsznaUMIE 25 mM random
10 mer primers, 10 mM Tris-HCI (pH 8.3)
10 mM KCI 5 mM MgClz, 200 1AM dNTPs
IWae 3 units Ampli Tag Stoffel fragment
(Perkin Elmer) 89UNSN reaction QNUIIIUALY
wsevUfA3enlu 200 WU Thin-walled PCR
tubes {ui@389 Perkin Elmer 9600 thermal

cycler

Thermocycling protocol Ussnayusiit

Annealing LAY extension — - 579 564 55% 541 53’1 |—p 35 38U (cycles)

gaumvpliar 1 Ui —

Final extension 72°% 5 Wi

5. nMsusnuay DNA

DNA amplification products (2 LLI)
i 1 W loading buffer 40% (w/v) urea 3%
Ficoll 400, 10 mM Tris (pH 7.5), 3 mM EDTA,
0.02% (w/v) xylene cyanol, 0.02% (w/v)
bromophenol blue)) gnueN@E  polyacrylamide
gel electrophoresis (PAGE) lanl#ia3ns
Mini-Protean Il apparatus (Bio-Rad) Lac
wou DNA szUsnglasld silver staining
(Bassam et al, 1991 ; Bentley et al, 1996 ;
Somsri et al, 1998 ; Somsri, 1999)

6. N1LATEN Gel

Polyacrylamide gels U3znausig 10%
(w/v) polyacrylamine, 10% (w/v) urea, 5%
(v/v) glycerol sy TBE buffer iivaUsznSnm
289715 staining 14 gel 0.5 mm VU Gel Bond
PAGE backing film gels #ign run Tu TBE #
300 V (Juiaan 40 uii gels gn fixed ¢
75% (v/v) acetic acid Huna S uift ui
fwdeh 3 afs afvar 2 Wi anfuden
#18 0.01% (w/v) silver nitrate, 0.15%

formaldehyde Hulian 15 wfi uddedae
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difluina 20 Aurdt wdeentiu developed
#a8 3% disodium carbonate, 0.3% (v/v)
formaldehyde, 0.02% (w/v) sodium
thiosulphate tHuiiaidszui 2-4 w9
wimge developing #b 7.5% (v/v) cold
acetic acid fuaa 5 uift udrd196enirdn
5 U

Gels Qﬂﬁ’ﬂﬁuﬁﬁﬂﬂﬂdﬂﬂlﬁﬁ’mﬁu f

u

W
s

o W -3 9 1 ]
qmwnuwaoLLa:Lnulﬂatmmﬁ ToaldaTu
Aan &2U size marker 14 10 ng 289 pGEM

DNA markers (Promega) (Somsri, 1999)

7. msmnzniaya

AMNUANATNDDY DAF band 289LARY
ANBULAUINIIN fflanuuansrslasduoy
band Tufiniu (1) dlufiuoy band Yudin
du (0) WawAnd DNA datwnaiia DAF a0
Aseilanlysunsnaaniaimesaniagy
NTSYS pc.ju 2.00 (Rohlf, 1997) uazvangx
N3pufIwdd unweighted pair grouping
method using arithmetic average (UPGMA)
(Sneath and Sakal, 1973) UNAIHAIUJLPBY

phylogenetic tree

HANINARDINATIRNT

Anprduuniizananiieu 9 oila
INUUAMARBIDBIAUTITNYEIUTUNYS Lay
S0NINARDILNINR 2.5unYy3 ABviBunDu
(D. malaccgsis) m%'ﬂu‘f?’;ﬁﬂ (D. graveolens)
niieusIne1 (D. kutejensis) BIIBU
(D. mansoni) ﬂL%Uulﬂﬁwuﬁu (Durio sp.),

nIsurus1l (D. oxleyanus) NLIBUUN

(D. lowianus) Wazn3auiinu (D. zibethinus)

& k%

MUY 56 WUT §BA
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u {clome) NSBuRUS
N1981 4 Wusflumaila DAF BINWANT
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NARDIAIL

1. NMIUUNTBUA u.a:ﬁ'uﬁ:vqu%ﬂu
11 msneaasd 1+ T lwsiees
10 &e Tun1s 31A31eyi DAF-PCR 289v138U

&

8 7ila (species) waz 18 Wuj (Table 1, 4)
WuINd wau DNA ALEAIAINNULANATS (poly-
morphism) 187 AUV NG IUIUTIVING 217
mundy Aoy 86.17% ANLANGINTDY
FUALAL DNA ﬁtﬁutduﬁﬂagizwdw 179-2645
bp a8 primer OPB 16 Waz primer OPS 01
T uuuoufiBuesnniigade 28 uou uay
primer OPA 04 T¥mnuwoufiBuiaosige
15 oy (Table 4) N15iF primer OPA 04 Wy
woufiButeruin 485 bp awsaldusn
yWisuun (D. grifithii) UATNIZBUTSHU
(D. mansoni) ANAIMNBUAURLWULY) Fouduq 16
Tﬂﬂwuimfiﬂuﬁq 2 yfigeclinunoufiBuiei
2R 485 bp muauuIa 261 bp laiwulu
nisoulafivuin (Durio sp) uarnisuunsu
(D. malaccensis) ¥ lFiuanyesio 2 silasen
mn‘ﬁﬁﬁuazﬁ’uﬁjﬁu (Figure 1a) LOUPUIR 396
bp Isiwu’luﬁ’ufjunwﬁu WANULOLTUIR 179 bp
$ammfmLwnaanlﬁmnﬁuﬁﬁuq LaUTUIA 460
bp ‘laiwn’luﬁ’uﬁfmourﬁm’iwmmu YU 222 bp
’@'omm‘smwnaanmnﬁuﬁ:ﬁ'uq URZLOUALBULD
2u1n 334 bp laiwuTuySeuiuised 88y

NILE NUVTAR UASYISEU NN (D. kutejensis)

Q.

Wiuenyiieuie 5 Wuf esananyiiauiug

9
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Table 4. Synthetic deoxyribonucleotides used as primer for amplification of durian DNA in

first, second and third experiment

Second experiment

Primers Nucleotide sequence Band (no.) Polymorphisms %
(5’ to 3’) (no.) Polymorphism
OPA0D4 AAT CGG GCT G 18 17 94.44
OPAO6 GGT CCC TGA C 24 21 87.50
OPA09 GGG TAA CGC C 26 24 92.30
OPA19 CAA ACG TCG G 29 28 96.55
OPA20 GTT GCG ATC C 22 18 81.82
OPBO1 GTT TCG CTC C 25 23 92.00
OPBO03 CAT CCC CCT G 27 26 96.26
OPB16 TTT GCC CGG A 17 16 94.12
OPCO06 GAA CGG ACT C 26 25 96.15
OPC20 TCT CCC TCA G 28 26 92.86
OPSO01 CTACTGCGC T 28 28 100.00
OPS02 CCT CTG ACT G 28 26 92.86
Total 298 278 93.2G
Third experiment
Primers Nucleotide sequence Band (no.) Polymorphisms %
(5’ to 3’) (no.) Polymorphism
OPB11 GTA GAC CCG T 21 6 28.57
OPB12 CCT TGA CGC A 28 13 46.43
OPB16 TTT GCC CGG A 13 2 15.38
OoPB18 CCACAG CAG T 17 2 11.76
OPC11 AAA GCT GCG G 20 3 15.00
OPC14 TGC GTG CTT G 22 5 22.73
OPC16 CAC ACT CCA G 22 5 22.73
OPC18 TGA GTG GGT G AT 4 23.58
OPDO3 GTC GCC GTC A 18 3 16.67
OPDO11 AGC GCC ATT G 14 5 35.71
Total 192 48 25.00
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Table 4 Synthetic deoxyribonucleotides used as primer for amplification of durian DNA in first, second
and third experiment

First experiment

Nucleotide sequence

Primers (5 to 3) Band Polymorphisms %

' (no.) (no.) Polymorphism
OPA-04 AAT CGG GCT G 15 13 86.66
OPA-06 GGT CCCTGAC 20 18 90.00
OPA-09 GGG TAACGCC 23 19 82.61

OPA-19 CAA ACGTCGG - - -
OPA-20 GTT GCG ATCC - - -
OPB-01 GTTTCGCTICC 24 23 95.83

OPB-03 CAT CCCCCT G 23 18 78.26
OPB-16 TTT GCC CGG A 28 27 96.42
OPC-06 GAA CGG ACTC 17 14 82.35
OPG-20 TCTCCCTCAG 23 19 82.61
OPS-01 CTACIGCGCT 28 25 89.29
OPS-02 CCTCTGACTG 16 11 68.75

Total 217 187 86.17
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Figure 2. Polyacrylamide gel of DAF-modified durian DNA. DNA from each of the eight
species, eighteen cultivars was amplified using primer OPB 16 and separated on

a 10% polyacrylamide gel as described in the methods (a, b).
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wazpiladuq 1§ (Figure 1a. 1b)

M54 primer CPB16 Wuinuoufiéu
1@ 2U1R 622 bp uar 1198 bp &WITALLN
WisuRueeg (D, zibethinus) 1un Wuf
vasdiondns twevna Bwiin A8u Wepwes
#eil vaounay iy umiy nazme nIzew
WIN BNAT nuAT nUANQ NUFITIU N
wiLAl waznuwieig eannyIFeunie
auq 16 TasuoufBuarus 622 bp Uaz
1198 bp wuldlawie D. zibethinus Winiu
LOUDUIA 676 bp §NTAUENNITHUADY (D,
malaccensisy WRELIBUBNIBU (D. manson))
ﬂﬂﬂmf]?‘lﬁﬂwﬁﬁﬂguﬂ 1% (Figure 2a)

INRWANAALDULERATIA DAF
FuaviiBuefiianyn 217 wou dimien
Aaseidellsunsn NTSYS pe. fu 2.00
uazdananeieds UPGMA Idnsuiianumilou
(similarity matrix) TapwudmSeuniiedieg
8 #da Aarwlnddaniedugnssnszning
55-98% wmriimFouiussng 18 Wuj
fianwIndfantofugnisnsening 70-98%
(Table 5) waziilaussslugiues dendrogram
(Figure 3a) wuifiRdNYsvang (similarity
coeffcient) ViU 0.70 FANTALUNNFNDDY
setawug il 4 nguldun

nﬁju"fi 1 nieumniou (D. mansoni)
NIBURBY (D. malaccensis)

nawfl 2 22l nazme sawAd wasndl
NUANA NUATT NIEAN  NULNAIN numinaIs
11817 MuDUNDY UNVEY NUFITIN UAL

NIBUIIAR (D. graveolens)

naw?l 3 Bau Bvin nesdeedes e

200

Wasnas MIouun (D. Jowianus) y3oulaid
U (Durio sp.) UWREWIBUUN (D. griffithil)
nq’m‘?i 4 NWSBUI N (D. kutejensis)
umﬁﬁtﬁuimt‘%uuﬁ%ﬁﬂ(o graveolens)
Niuuun (D, griffithi) MiGeulaifivuw (Durio
sp) uar M3uuun (D. lowianus) Wumoud
fierwmIndSaiu ySeuthu (D. zibethinus) 3
nim3sueeu (D. malaccensis) Ni3uur ISy
(D. manson) URZYLIEUTING (D. kutejensis)
FarenARBIRLITUNAREIZEY Kanzaki LaZAMY
(1998) Lm'ﬁm’mumnsiw‘fumﬁmn@:ﬂuaﬁ Alag
Boonyakome (1955) uaznisdangylaald
Anvouenedugwingt wu dneauzly nsowa

I

wazrunalauisyuszan, (2541) Tuuiowud
Wy Wudoed warsuwadagauaznguiy
tuzvme wadeflanwindBanioiugnisngs
75-77% .
AT NaERBIN 2

12%walt wswes 12 a1 Tuns
AA3eN DAF-PCR 2o9yiiou 9 zila uay
56 Wug (Table 2, 4) wuinil polymorphism
278 FIUMINIMIIUIUTOVNG 298 Fune
Aalflu 93.29% ANMNLANAINTBITUALOL
fBuoidiuidudegszning 179-2645 bp
Tagr primer OPA19 TS UMM BN Tige
29 WOU War primer OPA16 (M9 Uiy
Mduetioudigada 17 uny (Table 4) 31NN13
1% primer OPBO16 WuTWOUIU® 1198 bp
uaz 676 bp ansauunWuidvuoanainwug
8u o 1§ (Figure 4a) wouauie 517 bp
anuInueniusnuaianeenaINWuidug
(Figure 4a) uouaul® 1198 bp, 676 bp uax

ar v i o gd
460 bp mm‘ml,mnwuﬁ'laLuuaanﬁnnwuﬁqﬂuq
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(Figure 4b) woau2uU1a 1605 bp Wae 517 bp
mmmuﬂnﬁuﬁ:m%ﬂuﬂau (D. malaccensis)
aana’mvllﬁﬂu"ﬁ"ﬁﬂ (D. graveolens) (Figure 4c)
WAUIUIA 1605 bp WAy 517 bp &N1TOMEN
WuniSeuni3eu (D. manson)) eBNIINYLTEY
3702 (D. kutejensis) \3BUUN (D. lowianus)
LLa:v;L%fﬂthﬁﬂu’m (Figure 4d) LRLOUTUIA

[

676 bp mminLwnﬂ’uﬁ:ﬂansaanmnﬁuﬁ

9

°

arvpnaziniiu (Figure 4d)

NAWANNALDULEAIBIALiA DAF
FWULOUABUD Tovua 298 way tierian
FATIHRLAZATUIUAIADTEANNIATDY WU
SouRugag g e lndfameiugnisuy
FLNIN 70-98% LUNU LLa:LﬁaLLam’[ugﬂmm
Dendrogram (Figure 3b) fiaduyszand
Wirfiu 0.80 wudn awnsasuwunldifu 3 &N
1dun

nguit 1 medena nuniiAa nUNAY
AT AEWILUY WAEITIDY WRSHRIRLUR

[

U 6 WU

neart 2 2l swellvn nuihan nudua
nuuLain nuSAN nuATE NUEITIU NUATIIN
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q0nN80Y Tuned nudens nuiande unwndy
enzl AInTzae Duf Woemay veasdu
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Figure 3. Dendrogram of durian species, cultivars, clones, the pair-wise coefficents of

correlation were clustered using UPGMA and assembled into the dendrogram

as described in the methods.
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350

222 «s
179

a: 1, 2 = Chani, 3, 4 = Kob Thongkam, b: 1, 2 = Chani, 3, 4 = Eaimen, 5, 6 =
5, 6 = Kob Mangkon, 7, 8 = Kob Eaimai, 7, 8 = E-lip, 9, 10 = E-nak,
watklual, 9, 10 = Kob tathuam, 11, 12 = Tonyai, 13, 14 = Saoyai

11, 12 = Nokyib, 13, 14 = E-tui

c: 1, 2 = Chani, 3, 4 = Thoraniwai, d: 1,2 = Rakkha, 3, 4 = Charian, 5, 6 =
5, 6 = Chai Mafai, 7, 8 = Daokrachai, Rainam, 7, 8 = D. oxleyanus, 9 =
9, 10 = Yindi, 11, 12 = Don, 13, 14 = D. griff,ﬁim(Nok 1), 10 = D. lowianus
Kuatid (Nok 2), 11 = Luangthong, 12 =

Kampan Dam, 13 = Mangkon

Figure 4. Polyacrylamide gel of DAF-modified durian DNA. DNA from each of the 9 species
and 56 cultivars was amplified using primer OPB 16 and separated on a 10%
polyacrylamide get as described in the methods. The cultivar names were shown
in Table 2.

Lane M : DNA size markers. P is polymorphism. Number above each lane
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a : 1 = DNA size markers, 2, 3 = MT 01, b : 1 = DNA size markers, 2, 3 = MT 01,
4,5=MT03,6,7=MT04,8 9= 4, 5=KY 01,6, 7=KY 02 8 9=
MT 06, 10 = MT 08, 11 = CN 01, KY 04, 10 11, 12 = KY 05, 13, 14,
12 =CN 03, 13 = CN 05, 14 = CN 08, 15 = KY 08
15 =CN 09

MY KT KT KT KT KT
o0 O o 04 o9

c: 1 =DNA size markers, 2, 3
MT 01, 4, 5 = KT 01, 6, 7
KT 02, 8, 9 = KT 04, 10, 11, 12
KT 05, 13, 14, 15 = KT 06

Figure 5. Polyacrylamide gel of DAF-modified durian DNA. DNA from each of the selected
clones from 4 commercial cultivars was amplified using primer OPB 16 and
separated on a 10 % polyacrylamide gel as described in the methods.

Lane M : DNA size markers. Number above each lane corresponded to the following

cultivars:
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Tum'ﬁLﬂﬁzﬁuuumﬁmmonéju
(Figure 3a, 3b) WUITUNIWUSRINNTOLENAIN
wilaurnuuanaslasldansusniodugiy
Anen %oﬁmﬁﬂLujonajuﬂﬁwﬁ’umnmﬂ"ﬁ
watla DAF ususwudlildgniaudsnguade
fiu Yotiaafipsanandnuucneduguinen
YANBNUY WHTUNANIENUNNEANLIARDN
vﬁaﬁu'ﬁmuQumoé’numzhjﬁmsﬂ;uni:mﬂ
Auneugnsse yhluaudiBuielidsing
Banloeuanmwuenduguingt (lan,
0547) aglsfiann Hlwswesidenlvaau
IWANA1NYAY polymorphic profile gy &390
THdAee 2-3 Iwsweslunisduuniugniou
fifalndBaiuls |

N3 NRSIND

1.3%u7a L% lwsiwas 10 a@wlunis
A1A31:h DAF-PCR 2898186iU (clone) yi3au
4 ﬁ’uﬁ:ﬁ"nu:miﬂszmmLﬁo’immi (Table 3,
4) § polymorphic 48 ¢ WALV
192 fuvusAadu 2500% (Table 4) 31NNNS
1% primer OPB 16 wuirdulvaguoudidue
rasipugnaauiianyusad uafiuWaus
ﬁuﬁflﬁ inthandmssiuasmuuafadl
anuwniiou wuhwdsusudiu 4 Wug daw
TndBaneiugnssnpgsznitng 91-100%
Towsesiuzsed 5 duilanlnddaiu 100%
VNOUNBITENTIN 99-100% NHUBIITEININ
91-100% NITANNBITENIN 91-100%
(Table 6) uaziflouanslugy dendrogram
(Figure 3c) RAdNUszANBWAL 090 Wud
snansautsTmundu 4 nga i

ngufl 1 CN 01, CN 03, CN 05, CN 08

iwae CN 09

ﬂ@:Nﬁ 2 MT 01, MT 03, MT 04, MT 06
U MT 08

nguil 3 KY 01, KY 02, KY 04, KY 05
was KY 06

nguil 4 KT 01, KT 02, KT 04, KT 05
wae KY 06

uiuldin maﬂ"um%auﬁﬁu:ms
Useniadeiznnisne 5 mﬂﬁuﬁiaﬁ’uﬁﬂaj'jw

& o

zifluiugrsi nusunas fuwed wie
nszaavey anwninddatunnausiadialdi
wnnlsiflensudsysumeluiugieniu e
WARIEBAUNY  (Figure 5) voiliiasann
nspenewugyisuiidunisdlusfinauds
aquiu sniiumsdeiBuvladinafenismeu
Ana1 Maufe uazidousan Felaitrfinng
nmﬂﬁ'uﬁtwiﬁﬁmwLmncvmﬁ’uﬁ'wmaLﬁﬂ'«nn

FNWLIARDNNINNTN

#7URaNTNARDY

wmaila DNA Amplification Fingerprinting
(DAF) a1unsasuuniis ananideufisziud
fulszansenumilouwiniu 070 Wb 4 nax
uazwui YiFeudafa (D. graveolens), Mi3eu
un (D. lowianus) Y\3uulsifivun (Durio sp.)
uaz iFuuun (D. griffithi) \JunZeuifiana
Tné@afduy3outing (D. zibethinus) ¥AN
Ni3uu3eu (D. mansoni), M3BUsIN (D,
kutejensis) Way\3BUABY (D. malaccensis)

waila DAF awsaldlunisdangs

vevfnluans Durio Meniln Wuj fediuld

Thai Agricultural Research Journal Vol. 23 No. 2 May - August 2005 207



1ONE1581989

NIINR ANAT. 2546, IAMAALRZNITUNT
ni:mmaatéaﬁ’uﬁ:m%'ﬂu. win 174
Tu : gudpyaniseu. sonuiduioau
NINIBINTINBAT.

NIIWA NNAS. 2546, N1ITIVTINUATDUINY
\Bovugnisou. wih 176. Tu : gudoya
niSpu. soudTefinEu naiBIng
WNHAT.

Wia aidTuN. 2523, Fawssaulliuvivrszinalne
(Fawgnuwaraas - Foiuidav). Huil
Wuad N3ONWL 379 wil.

f5unn. 2547, UTNULATYRAINTTRIRUA
AT, 2545-2546 NINAANINT HUAU
7N : http//www.oae.th/stabsta/export/
QVEXxp.

38m35 Yolu. 2519, Tedaliwaidavlne. maim
ABFIU ARVINBIRBLINHATAINAS.
31 vt

A1 NS, 2547, MIAnEIANNENRUINIG
WUGNITNDDINIEUU WATYLSHUGNNEN
lauinafim DNA Amplification
Fingerprinting (DAF). Ans1fiwus
Ysaeyiln medfisaiu aniinenay
NBATANEAT NJIMWY. 90 Wi,

WAN DAS. 2527, iSpu. ANUABINBATNITN

a s [ %

FINTARSY. 245 HTIN.

a s

Wiy Afguscang

=

wlser] wavszdnd

[ =

897U Juniy U3 gidisn. 2531

U

LY

¢ A a

N35SI RUINISBURs UL,

9 9 9

71.178-180 T4 : FI89IUNANITAD

v v A

uad3ve I 253 nINATINISINBEAT

208

ﬂitﬂi'l\'imidﬂil,l,ﬂtﬂﬂﬂ’iﬁﬁ NPNINA.

o a e

o ASdsshvng uargeiand Sunsdssdin

=

=)

\w3uga adnies 2541, waluladng

w@ayispy, @ninRanumine s

INHAIAINHS NgaNW. 190 ni.
Anon. 2004. Quantity and value of
agricultural exports, 2002-2003.
[Online]. Department of Customs.
Available source : http://www.

oae.go.th/statistic/export/QVExp

Bassam, B.J., Caetono-Anolles, G. and
P.M. Gresshoff. 1991. Fast and
sensitive silver staining of DNA in
polyacrylamide gels. Anal. Biochem.
196 : 80-83.

Bentley, S. and B.J. Bassam. 1996. A robust
DNA amplification fingerprinting
system applied to analysis of genetic
variation within Fusariumoxysporum
f.sp. cubense. Phytopathol. 144 : 207-
213.

Boonyakom C. 1955. Knowledge of Durian.
Kasetsart University Publication,
Bangkok, Thailand. 100 p.

Caetano-Anolles, G. 1994. MAAP: A
versatile and universal tool for

genome analysis. Plant Mol. Biol.

25 :1011-1026.

MsEFmmsinees I 23 atudl 2 wqunnax - Reven 2548



Connolly, A.G., Godwin, I.D., Cooper, M. and

IlH. Delacy. 1994. Interpretation of
randomly amplified polymorphic DNA
marker data for fingerprinting sweet
potato (/pomoea batatas L.) genotypes.

Theor.Appl.Genet. 88 : 332-336.

Graham, G.C., Mayers, P. and P.M. Gresshoff.

He, G.,

Jarret,

1994. A simple and rapid method
for the preparation of fungal genomic
DNA for PCR and RAPD analysis.
BioTechnique. 16 : 48-50.

Prakash, C.S. and R.L. Jarret. 1995.
Analysis of genetic diversity in a
sweetpotato (/pomoea batatas)
germplasm collection using DNA
amplification fingerprinting. Genome.
38 : 938-945.

RL. and D.F. Austin. 1994. Genetic
diversity and systematic relationship
in sweetpotato (l[pomoea batatas (L.)
Lam.) and related species as revealed
by RAPD analysis. Genet.Res.Crop
Evol. 41 : 165-173.

Kanzaki, S., Yonemori, K., Sugiura, A. and

S. Subhadrabandhu.1998. Phylogenetic
relationships of the common durian
(Durio zibethinus) to other edible fruited
Durio spp.by RFLP analysis of an
amplified region of cpDNA. Hort.Sci.
73(3) : 317-321.

Nanthachai, S. 1994. Durian : fruit development,

postharvest physiology, handling and

Rohlf,

marketing in ASEAN. ASAEAN Food
Handling Bureau, Malaysia. 156 p.

F.J. 1997. NTSY Spec; Numerical
Taxonomy and Multivariate Analysis
System Version 2.00. Exeter. software,

New York.

Scott, M.C., Caetano-Anolles, G. and R.N.

Trigiano. 1996. DNA Amplication
Fingerprinting ldentifies Closely
Related Chrysanthemum Cultivars.

Amer. Soc. Hort. Sci. 121(6) : 1043 -1048.

Sneath, P.H.A. and R.R.Sokal. 1973.

Numerical Taxonomy. Freeman,

Sanfrancisco. 573 p.

Soegeng-Reksodihardjo, W. 1962. The

species of Durio with edible fruits.

Economic Botany. 16 : 270-82.

Somsri, S., Fletcher, R.J., Jobin, M., Drew,

R. Lawson, W. and M\W. Graham. 1998.
Developing molecular markers for sex
prediction in papaya (Carica papaya

L.). Acta Hort 461 : 141-148.

Somsri, S. 1999. Improvement of Papaya

Thai Agricultural Research Journal Vol. 23 No. 2 May - August 2005

(Carica papaya L.) for South-east
Queensland : investigation of sex-type
and fruit quality. Ph.D. thesis. University
of Queensland, Gatton College,

Queensland, Australia. 260 p.

209



Somsri, S and Khaegkad, P. 2002.

Comparisons of Durian Fruit Quality
between F1 Hybrid Plants and Their
Parents. In . Proceedings of the
International Symposium on Tropical
and Subtropical Fruits. Acta
Hort 575 : 313-322.

Sondur, S.N., Manshardt, R.M. and J.I. Stiles.

1996. A genetic linkage map of
papaya based on randomly amplified
polymorphic DNA markers. Theoretical

and Applied Genetics 93: 547-553.

Stilesd.l., Lemme C., Sodur S., Morshidi M.B.,

210

R. Manshardt 1993. Using randomly
amplified polymorphic DNA for
evaluating genetic relationships among
papaya cultivars. Theoretical and

Applied Genetics 85: 697-701

Subhadrabandhu, S. and S. Ketsa. 2001.

Durian: King of Tropical Fruit. CABI.
Pub. 178 p.

Vangnai V. 1996. Status Report on Genetic

Resources of Durian in Thailand
(IPGRI Project No. B06). Collaboration
with IPGRI Regional Office for Asia,
the Pacific and Oceania. Singapore.

16 p.

Williams, J.G.K,A.R. Kubelik, K.J. Livak, J.A.

Rafalski and V.S. Tingey. 1990. DNA
polymorphism amplified by arbitrary
primers are useful as genetic markers.
Nucleic Acids Research 18: 6531-
6535.

Wilson, T.B. 1954. The marketing of durian

fruit from Parit District, Perak,

Malaysian Agric. J. 37(4): 211-17.

MIasirnmainens D7 23 atudl 2 wosnnaw - Ran 2548



