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DNA Amplification Fingerprinting (DAF)

Identification of Selected F1 hybrid durians as promising lines by
DNA Ampilification Fingerprinting (DAF)

e a

niana auAs " A9l @oudAIne” e Ndu? f90  edTm?

9

Songpol Somsri” Suchirat Sakuanrungsirikul” Wanida Ngam-Ngem?  Therawut Wongvarat”

ABSTRACT

The polymerase chain reaction (PCR) - based DNA Amplification Fingerprinting (DAF)
approach was used to investigate genetic relationships among F1 hybrid durians and their
parents including promising lines. Pairwise similarity matrix were developed using band-
sharing data generated by the selected 12 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 Centre and Horticulture Research Institute
between October 1999 - September 2005. In the first experiment with 5 F1 hybrids from the
CN x MT cross, there are 31 polymorphisms from a total of 118 produced bands or 26.27 %.
Second experiment with 120 F1 hybrids from 24 crosses, 166 polymorphisms were identified
from a total of 276 produced bands or 60.14 %. The third experiment, 156 polymorphic loci
from 298 loci or 52.35 % were evaluated for 29 promising F1 hybrids identification.
Dendrograms were constructed using the unweighted pair group method with arithmetic
averages (UPGMA), could separate the genotypes of F1 hybrids, promising F1 hybrids and

their parents into 4, 2 and 3 groups for these experiments, respectively.

Key words : D. zibethinus, F1 hybrids, promising lines, identification, DNA Fingerprinting, DAF
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Table 1.

List of 5 F1 hybrid Durians from one cross at Chanthaburi Horticultural Research

Center were used for firsl experiment by DAF analysis.

Crossing

F1 hybrids

Chani x Monthong

5-432-8, 5-233-10, 5-441-3, 5-451-5, 5-531-3

§7U primer OPB-16 WULQUALDULD
UM 182 bp mmm‘lﬁuannﬁnugnwaufa
i 1 ldun 5-432-8 sananndeugeil s
vNBUMBY UAYISBugnaNEafl 1 snewugdug
16 (Figure 3) primer SO1 WuLLQUABUBTIUIA
500 bp 81MNIOUENYITEURUS NuBuUNeY UaL
YWIHUGNHAN 5-451-5, 5-441-3, 5-531-3 Uaz
5-441-3 uazLinuluniouiufeciuacgnuan
5-233-10 (Figure 4) \aIATIEiLATAIUIN
Ardipiiaumilan WuInBUgNHENIIN
ANANTET X MNBUNDILBTWOLN fiannindda
neugNIIn oy ludaesnin 84 - 91 %

(Table 5) LLa:LﬁBLLNWGTugiJ?lEJG dendrogram

(Figure 1a) fedulszAndviniy 090 Wi
gnsodwunldidu 4 nga Teun
nguil 1 oeil, 5-432-8 5-233-10
Was 5-441-3

nguil 2 5-451-5
ngu#l 3 5-531-3
naiui?'i 4  vupundy (Figure 1a)
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Table 2. List of 120 F1 hybrid Durians from 24 crosses at Chanthaburi Horticultural

Research Center were used for SE‘,*-{}F-.L\experiment by DAF analysis.

Crossing F1 hybrids

IK1 1-1-1

K2 2-2-2, IVK2 1-2-2, IK2 3-1, llIK2 5-3-2, IVK2
5-5-1, IVK2 1-2, IVK2 1-2-1

IK3 1-2-1

IK4 1-1

IK5 4-1-1, IK5 4-1-2, IK5 4-4-4

IIK6 5-3-3, IVK6 3-1-3, IVK6 5-2-2, lIK6 4-2, IVK6 2-2-1,

IIK6 3-1-1, IVK6 5-1-4, IIK6é 3-1-2, IVK6 5-1-1, IVK6

KradumThong x KradumThong
KradumThong x Chani

KradumThong x Monthong
KradumThong x Kanyao
KradumThong x Kop Phikun
KradumThong x Chomphu Sri

5-2-1
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Table 2. (continue)

Crossing F1 hybrids

Chani x Kop Phikun ICN2 3-1-5

Monthong x Kanyao [IM4 3-1-1, [IM4 3-1-3, 1IM4 3-2-2
Monthong x Chomphu Sri IM6 5-1

Kanyao x Chani

Kanyao x Monthong

Kanyao x OP

Chani x Nokyib

Chani x Phuag Mani

Chani x Chomphu Sri

Chani x Kob Suwan

Chani x Chani
Chani x Monthong

Chani x Kanyao

Chani x KobPhikun

Chani x Kathoei Nueadaeng
Chani x OP

Chani x KobTakhum

Chani x KradumThong

10-251-11, 10-333-7, 10-251-8-1, 10-251-8-2, 10-312-7,
10-221-5, 10-323-1, 10-331-9, 10-311-9, 10-322-7
11-212-4, 11-243-6, 11-341-1, 11-343-2, 11-423-8,
11-413-6, 11-353-1, 11-241-9, 11-341-2, 11-413-9
12-12-9-1, 12-49-2, 12-21-9, 12-48-2, 12-23-8, 12-33-4,
12-33-8, 12-21-1, 12-49-14, 12-44-16, 12-44-9, 12-44-7
ICNG 1-3, IICN6 1-5, IICN6 1-12, IICN6 1-2-5, IICNG
1-2, ICN6 1-4-7, IICN6 1-2-10, IICNG-4, IICNG 3-1-5,
ICN6 2-1-13

ICN7 5-2-2, ICN7 4-5, IICN7 4-4, iCN7 3-3-5, ICN7
3-3-4

IICN5 4-3-6, HICN5 4-2-11, NICN5 4-3-1, ICN 5 4-3-
18, ICN 5-1-5

ICN3 4-1-1, ICN3 1-1-4, ICN3 4-2-5, ICN3 2-2-3, ICN3
2-3-1

4-42-4, 4-43-2, 4-44-3

5-222-12, 5-422-3, 5-442-8-2, 5-441-13, 5-531-3, 5-442-
8-1, 5-451-5, ICNXM2 4-1-7, ICNxM5-1-1, IICNxM10-7
6-152-5, 6-422-4, 6-221-8, 6-242-8, 6-413-7
7-121-12

8-13-3, 8-151-4, 8-221-4, 8-221-1, 8-651-7

9-69-5

ICN4 2-1-3, IICN4 1-3, lICN4 1-4, IIICN4 3-10, ICN4
3-9

ICN1 2-12, lICN1 3-1-1, ICN1 2-2-3, IIICN 3-1-9, ICN1
3-1-13

Thai Agricultural Research Journal Vol. 23 No. 3 September - December 2005 319



1.2 mvaasei 2 [ lwses 12 ae
Tun31a312% DAF-PCR 189i3nugnaand’
fi 1 90 120 gnwas 31N 24 NWEN WA
Wudwousl 12 Wuf§ (Tables 2, 4) wuindl
polymorphism 166 sy NTILIURINR
276 muviidAnidu 60.14 % (Table 4) 37N
M3l primer OPB-16 wunaulvaiuaufiduie

maovgL%‘ngnwauﬁé’nvm:ﬂﬁwﬂﬁoﬁ’uw'aLtﬂﬁ’uﬁ:

16 TanldunanfeRuswauacwufual oy
ANaNiUE x vupuney e x ped
(Figure 5a, 5b) LHBALATIEHUATAIUIUAT
ftiaumiiau WUTWISBUGNNEY 120 gNNEx
fuvoua 12 WugfinaindBanieiugnssun
=139 80 §iv 99 % u,aw‘jalmm'[ugﬂmm
dendrogram (Figure 1b) firduyseandviniy

0.85 wud1 @nsndwunldu 2 ngu léun

Table 3. List of 29 promising F1 hybrids from 9 crosses at Chanthaburi Horticultural

Research Centre were used for 'Th‘\fdexperiment by DAF analysis

Crossing

Promising F1 hybrids

Chani x Chomphu Sri

Chani x Nokyib

Chani x Phuag Mani

Chani x Monthong

Chani x Kanyao
Chani x Kob Phikun
Chani x OP

Kanyao x Chani

Kanyao x Monthong

IICN5 4-3-6, IICN5 4-3-18

ICNG 1-4-7, IICN6 1-2-10, IICNG 3-1-5, IICNG 2-1-13,
ICN6-4

ICN7 5-2-2

5-222-12, 5-422-3, 5-442-8-2, 5-441-13, 5-531-3, 5-442-
8-1, 5-451-5, ICNxM5-1-1, ICNXM2 4-1-7, IICNXM10-7
6-152-5, 6-422-4, 6-221-8, 6-242-8, 6-413-7
7-121-12

9-69-5

10-251-8-1, 10-251-8-2

11-341-1, 11-241-9

nguil 1 11-241-9, 11-341-1, 6-221-
8, 6-242-8, 6-152-5, Muw7, 6-422-4, 10-
251-8-1, 10-251-8-2, 1K1 1-1-1, IK4 1-1, 5-
222-12, 5-531-3, 5-422-3, 5-441-13, 5-442-

320

8-2, ANDUNDY WIINTL 5-442-8-1, 5-451-5, O-
69-5, ICNXM2 4-1-7 WAL ICNXM 5-1-1
nguil 2 Usznoudiy 7 neueen ldun

nautiowil 1 pxil IICNG 1-4-7, 8-13-3, 8-151-
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naugasi 2

4, 8-221-4, 8-221-1, 8-651-7, 4-
42-4, 4-43-2, 4-44-3, 6-413-7, 7-
121-12, lICN5 4-3-6, ICN5 1-5,
IIICN5 4-2-11, IICN5 4-3-1,
HICN6 1-2-10, nufina, ICN7
5-2-2, lICN7 4-5, IICN7 4-4,
IICN7 3-3-5, IICN7 3-3-4, ICN5
4-3-18, IIICNXM 10-7, ICN6 1-3,
IICNG 1-5, NICNG 1-2, HICNG
1-12 uaz IICN6 1-2-5
INOA3, IM6 5-1, 1IIM4 3-1-1,
M4 3-1-3, M4 3-2-2, IlICN
6-4, IIICN 63-1-5, 8KT, ICN3
4-1-1, nUIIIEY, ICN3 1-1-4,
ICN3 4-2-5, ICN3 2-2-3, ICN3
2-3-1, ICN4 2-1-3, ICN4 1-3,
lICN4 1-4, IICN4 3-10 uaz
ICN4 3-9

ngueaed 3 IICNG 2-1-13, IK5 4-1-1, IK5
4-1-2 uaz IK5 4-4-4

ngueaeil 4 unndy, 10-251-11,10-322-7, 10-
333-7, 10-312-7, 10-221-5, 10-
323-1, 10-331-9 Uar numd

nguEpEfl 5 11-212-4, 11-243-6, 11-343-2,
11-423-8, 11-341-2, 11-413-6,
11-413-9, 11-353-1

ngueaef 6 12-12-9-1, 12-49-2, 12-21-9, 12-
48-2, 12-44-9, 12-21-1, 12-49-
14,12-23-8, 12-33-4, 12-33-8, 12-
44-7, 12-44-16, NITOUNEN, 1K3
1-2-1, ICN 12-12, ICN1 3-1-1,
ICN1 2-2-3, ICN1 3-1-13, IICN1
3-1-9, IVK6 2-2-1, lIK6 5-3-3,
IVK6 3-1-3, lIK6 4-2, IVK6 5-2-2,
K6 3-1-1, IIK6 3-1-2, IVK6 5-1-
4, IVK6 5-1-1 uaz IVK6 5-2-1

Table 5. Similarity matrix of genetic distances among the 2 parental cultivars and 5 F1
hybrids obtained using the DNA amplification fingerprinting (DAF) data in first
expefiment.

Lines Chani Monthong 5-531-3 5-432-8 5-441-3 5-233-10 5-451-5
Chani 1.000
Monthong 0.875 1.000
5-531-3 0.841 0.850 1.000
5-432-8 0.875 0.866 0.900 1.000
5-441-3 0.916 0.875 0.891 0.925 1.000
5-233-10 0.908 0.883 0.900 0.950 0.941 1.000
5-451-5 0.866 0.858 0.875 0.908 0.883 0.908 1.000
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¢ : Dendrogram of 29 Promising F_ hybrids

1

from 9 crosses and 6 parental cultivars

as determined from 27k DAF fragment.

1

Dendrogram of durian F_ hybrids, the pair-wise coefficients of correlation were
clustered using UPGMA and assembled into the dendrogram as described in the

method.
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crosses as determined from 298 DAF

b : Dendrogram of 120 F_ hybrids from 24
fragment.

Figure 1.
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5-233-10
5-451-5
Monthong

Figure 2. Polyacrylamide gel of DAF-modified durian DNA. DNA from each of the 5 F1
hybrids and their parents was amplified using primer OPA-04 and separated on a
10% polyacrylamide gel as described in the methods.
Lane M : DNA size markers, 334 is polymorphisms

Monthong

182

Figure 3. Polyacrylamide gel of DAF-modified durian DNA. DNA from each of the 5 E,
hybrids and their parents was amplified using primer OPB-16 and separated on a
10% polyacrylamide gel as described in the methods.
Lane M : DNA size markers, 182 is polymorphism
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Figure 4.

Monthong

5-531-3
5-432-8
5-441-3
5-233-10
5-451-5

g
=
O

500

Polyacrylamide gel of DAF-modified durian DNA. DNA from each of the 5 F1
hybrids and their parents was amplified using primer OPS-01 and separated on a
10% polyacrylamide gel as described in the methods

Lane M : DNA size markers, 500 is polymorphism

=
5

:

a: 1 = DNA size markers, 2 = Chani, 3 = b : 1 = DNA size markers, 2, 3 = Kanyao, 4
Kanyao, 4 = 11-413-9, 5 = 11-341-2, 6 = = 10-333-7, 5 =10-251-11, 6 = 10-312-
11-241-9, 7 = 11-341-1, 8 = 11-243-6, 7, 7 = 10-251-8-1, 8 = 10-251-8-2, 9 =
9 = 11-343-2, 10 = 11-423-8, 11 = 11- 10-322-7, 10 = 10-331-9, 11 = 10-311-9,
212-4, 12 = 11-353-1, 13 = 11-413-6, 14, 12 = 10-221-5, 13 = 10-323-1, 14, 15 =
15 = Monthong Chani
Figure 5. Polyacrylamide gel of DAF-modified durian DNA. DNA from some of the 120 F1
hybrids and 12 parental cultivars was amplified using primer OPB-16 and
separated on a 10% polyacrylamide gel as described in the methods. The cultivar
names were shown in Table 2.
Lane M : DNA size markers, Pis polymorphism
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Figure 6.

a: 1=_Chani, 2, 3 =6-152-

5 4,5 =26-221-8, 6, 7
=6-242-8, 8 = Kanyao,
9 = Kanyao, 10, 11 = 11-
241-9, 12, 13 = 11-341-
1, 14 = Monthong

1, 2 = Chani, 3, 4 = 5-
422-3, 5, 6 = 5-442-8-2,
7, 8 = 5-441-13, 9, 10 =
5-531-3, 11,12 = 5-222-
12, 13, 14 = Monthong

b:1=Chani, 2 =HCN6 1-

4-7, 3 =1IICN6 1-2-10, 4
= Nokyib, 5= Chani, 6 =
IHCN5 4-3-6, 7 = Chompu
Sri, 8 = Chani, 9 =ICN7
5-2-2, 10 = Phuang Mani,
11 = Kanyao, 12 = 10-251-
8-1, 13 = 10-251-8-2, 14
= Chani

: 1 =Chani, 2, 3 = ICNxM5-
1-1, 4, 5 = ICNxM2 4-1-7,
6,7 =5-442-8-1,8,9 = 5-
451-5, 10, 11 = Monthong,
12 = chani (op), 13, 14 =
9-69-5

¢ : 1=Chani, 2, 3 =6-413-7,

4,5 =6-152-5,6, 7 = 6-
422-4, 8, 9 = Kanyao, 10
= Chani, 11, 12 = 7-121-
12, 13, 14 = Monthong

. 1=Chani, 2, 3 =IICN6-

4, 4,5 =1IICN6 3-1-5, 6,
7 = IlICN6 2-1-13, 8 =
Nokyib, 9 = Chani, 10, 11
= llICNxM10-7, 12, 13 =
IICN5 4-3-18, 14 =
Monthong

Polyacrylamide gel of DAF-modified durian DNA. DNA from each of the 29

promising F1 hybrids and 6 parental was amplified using primer OPB-16 and
separated on a 10% polyacrylamide gel as described in the methods. The cultivar

names were shown in Table 3.

Lane M : DNA size markers. P is polymorphism. Number above each lane

corresponded to the following cultivars :

Thai Agricultural Research Journal Vol. 23 No. 3 September - December 2005

327



nguepef 7 ICN2 3-1-5, llIK2 2-2-2, 1K2 3-1,
IVK2 1-2, IVK2 1-2-1, IVK2 1-2-
2, lIK2 5-3-2 uar IVK2 5-5-1
(Figure 1b)

13 manaaseil 3 T lnswes 12 aw
Tun193mIneyi DAF-PCR mamt‘%‘ﬂugnwﬂufﬁ
1 MAUTINIU 29 QNWENIIN 9 GHEN LAY
Wufweusi (Tables 3, 4) & polymorphism 156
AUV NI AUTIMHA 298 uvusAnidu
5235 % (Table 4) 3NN"3\E primer OPB-16
wuin swlvauovfiduiezeaiSougnaaud

o 4

dnuouzaioafeiuwaisiusld Tnaldinnania

a &

wuﬁwaua:ﬁ’uﬁuﬂ LU @;wau gril x Mus

r

fiaus x vnaunay veil x unvby el x
A3 peil x waendl e x el Beil x
VINDUNDY WAL YL INTNAINSIINDRA (Figure 6)
Wnthandlmnsiuamuuadstianuinioy
wudmSsugnasadagnl 1 Ay 29 gnwan

[ 1

n‘uwaLLﬂﬁ’uﬁﬁmqu’lné’%mmoﬁ’uqnﬁuagj
«yi9 85 9 94 % (Table 6) uasiflouany

‘lugﬂ dendrogram (Figure 1c) fenduyszans
Wiy 0.90 wudn @wnsaduuniéidu 3 ngu
1éun

ngwfl 1 11-241-9, 11-341-1, 6-152-
5, finue, 6-422-4, 10-251-8-1, 10-251-8-2,
6-221-8, 6-242-8 WATWING

ngufl 2 5-222-12, 5-422-3, 5-442-
8-2, 5-441-13, 5-531-3, NudUNDY, 5-442-
8-1, 5-451-5, 9-69-5, ICNXM2 4-1-7 R
ICNXM 5-1-1

ngufl 3 wzdl, IICNG 1-4-7, IICN5

328

4-3-6, IIICN6 1-2-10, 6-413-7, 7-121-12,
NICN5 4-3-18, HICNXM 10-7, llICN 6-4, 1IICN6
3-1-5, BuWA3, ICN7 5-2-2, unwifly, IIICNG 2-
1-13 (Figure 1c)
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