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ABSTRACT

A study on the genetic variability in genus Parkia was undertaken using an
RAPD technique to investigate relatedness among the following 4 species: sator (Parkia speciosa
Hassk.), riang (P. timoriana Merr.), khonkhong (P. leiophylla Kurz) and lukding (P. sumatrana
Migq.). Two other types of Parkia, tong and tien, were also included in the study. Leaf samples of
103 plants were collected from Trang Horticultural Research Centre in Trang province, private
plantations in Songkhla, Surat Thani, Patthalung and Loei provinces, and Sakaerat Environmental
Research Station, Nakhonratchasima province. Morphological characters of all specimens were
recorded. The recordings indicated that Parkia has 2 different forms of leaf apex: rounded and
acute — bent forward. The leaflet size of lukding was larger than khonkhong, riang and sator. The
inflorescence and seed arrangement of lukding were different from other Parkia while the pod
shapes of riang and tong were different. For RAPD analysis, DNA from the leaf samples was
isolated using CTAB buffer and 180 decamer oligonucleotide primers were first screened. Of a
total of 180 primers screened, only 8 primers (OPB-04, OPB-17, OPB-18, OPC-02, OPR-01,
OPB-R2, OPT-01 and OPAB-03) were chosen for genetic variation analysis of 103 individual
plants. A total of 125 amplified fragments were obtained from 8§ primers with an average of 15.63
fragments per primer, of which 101 fragments (80.80%) were polymorphisms. Some specific
fragments of DNA were found for khonkhong and lukding. For P. speciosa Hassk., 77
polymorphic fragments (68.75%) were obtained with an average of 14 fiagments per primer. A
dendrogram showing genetic similaritics among Parkia species was constructed based on

polymorphic bands using UPGMA, and a cluster analysis was performed using NTSYS program

(5)




(v2.1). The results from the dendrogram revealed 5 groups of Parkia with similarity coefficients
ranging from 0.437 — 1.000. The results indicated a wide genetic diversity of four species in
genus Parfia. Similarity coefficients among P. speciosa Hassk. varied from 0.533 to 0.946. The
clusterings among P. speciosa Hassk. were correlated to geographical location of collected
samples and no specific fragment common to sator khao and sator dan was detected. Based on the
dendrogram constructed from RAPD in this study, tien is in the same group as riang and tong is

closed to khonkhong.
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Primer Sequence Amplified Monomorphic Polymorphic
(5>3) fragments fragments fragments

OPB-04 GGACTGGAGT 17 | 1
OPB-17 AGGGAACGAG 16 4 12
OPB-18 CCACAGCAGT 13 5 8
OPC-02 GTGAGGCGTC 13 4 9
OPR-01 TGCGGGTCCT 17 2 15
OPR-02 CACAGCTGCC 11 3 8
OPT-01 GGGCCACTCA 21 4 17
OPAB-03 TGGCGCACAC 17 i 16
Total : 125 24 101
Polymorphic (%) - - 80.80
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Primer Amplified Monomorphic Polymorphie
fragments fragments fragments
OPB-04 15 4 11
OPB-17 16 5 11
OPB-18 i2 6 6
opPC-02 13 5 8
OPR-01 16 4 12
OPR-02 9 4 5
OPT-01 19 5 14
OPAB-03 12 2 10
Total 112 35 71
Polymorphic (%) - - 68.75
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M1 23 4 5 6 7 8 910 1112 1314 15 16 17 1819

1000 bp— bX
500 bp — b
n
M 1 23 45 6 7 8 91011 121314 15 16 17 18 19
1000 bp — (N8
500 bp —
!
M1 23 4 567 891011 121314 1516 1718 19
f

g 11 plvvvewenABuelufiedunsan (tane 1-5) WSos (lane 6-8) Aoufoq (lane 9-
11) g0A4 (lane 12-16) %14 (fane 17-18) uagiAvy (lane 19) nnmailnendiefia leld
51085 OPAB-03 (1) OPR-02 (Y1) 1tay OPR-01 () M 718 DNA Ladder Y110 100

fiue




36

M 1 2 3 4 6 7 8 9 10 i1 12 13 14 15 16 17 18 19 20

1600 bp—
500 bp —

f}
1000 bp —
500 bp —

U

M 45789101112]314151617181920

1000 bp — oy
500 bp—

fl

i 12 guuvesofduevesdiedisdsae (lane 1-5) 303 (lanc 6-9) foudag (lane
10-12) gnAd (lane 13-17) N3 (lane 18-19) #agifieu (lane 20) vinmailnensefiniie
195105 OPT-01 () OPC-02 (4) Liag OPB-17 (A) M fia DNA Ladder Y19 100 1
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M 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17

1000 bp —

S00bp—f. -

il 13 guvvewauAB B0 061N (lane 1-5) 11503 (lane 6-8) A91ABA (lane 9)
Qn@4 (lane 10-14) N3 (lane 15-16) UnstAsu (lane 17) mnmailaefefia ield

Ivstred OPB-18 (M) oz Insted OPB-04 (¥) M Ao DNA Ladder 41419 100 i
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1000 bp—

500 bp—

M1 234 56 78 9 101112131415 16 17 18 19 20 21 22 2324

d‘l = g ar [ 5F v o ar or
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qﬁyﬁmﬁ (lane 1-4; 13-16) 159 (lane 5-8; 17-20) uage99ai (lane 9-12; 21-24) 910
masine1siofa e 19 lnsmed OPB-17 (n) OPR-01 (%) uaz OPR-02 (A) M fo
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M 12345678 910111213141516171819202122232425262728293031

M1 2345678 910111213141516171819202122232425262728293031

M1 234567 89101112131415161718192021222324 25262728293031

ad §
sfi16 UimesenABuelunguazasd1a (ane 1-19) uazazaoa 1y (fane 20-31) #
o A Qs - 1 a =Y S A A 3 o
fadendnuasfuandatanuvediin sinmaiine1iieda Weldinswes opB-04

() OPB-17 (%) a2 OPB-18 (A) M fia DNA Ladder Y41@ 100 gue
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M1 234 56 78 910111213 1415 16 17 18 19 20 2122 2324 2526 272823031

M1 23456 7891011121314 15161718 1920212223 24252627 28 293031
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dadondnumeiuanddanuvesiln vamaidnefedia diel9nswod opc-02
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m3eh 7 nlediuduavdiBueiilianmuandislufivana Parkia s uaz@ou S 103

fee13 90015 1matineniena

Fragiment DNA fragment (%)
primer

size (bp) St Ri Kg Ld Tg Ti

OPrB-04 600 10.14 0 0 41.67 75.00 0
OPAB-03 1150 0 66.67 _ 0 0 50.00 100.00

950 0 0 0 33.33 0 0

900 0 25.00 100.00 0 0 0

600 5717 66.67 100.00 0 100.00 0
500 57.97 100.00 0 0 100.06 100.00

450 0 0 0 100.00 0 0

OPR-02 880 0 0 0 100.00 0 0
200 31.88 0 G 0 0 100.00

700 4.35 91.67 0 0 100.00 0
600 100.00 160.00 40.00 0 100.00 100.00

425 0 0 100 0 G o

400 39.13 0 0 0 75.00 0

OPT-01 880 28.99 0 0 100.00 0 0
400 8l.16 0 40,00 75.00 75.00 100.00

335 0 0 60.00 100.00 0 0

325 100.00 0 80.00 0 0 0
250 100.00 100.00 100.00 0 100.00 100.00

OPB-17 700 5.79 91.67 0 0 100.00 0
450 95.65 100.00 100.00 0 75.00 100.00
OPR-0I 850 100.00 0 0 0 100.00 100.00
800 3.79 91.67 100.00 100.00 50.00 100.00

OPC-02 400 49.28 0 0 8.33 0 0
350 8.69 100.00 0 0 0 100.00

OPB-18 300 0 100.00 40.00 8.33 0 0

250 0 91.67 0 0 25.00 0

winemMg  Stfie nguilseyinsazae Ri fio nquilszannsmios

Kg fin nguilsznnsdoudos

Tg fia Nulszyning

Ld fia aguilszmnnsgnds

LA W ' P~
Ti An Awmunguilizeannsdeu




43

o  es o
3. msAnmanud@niusuaznniladiamatugnssn

3.1 mafinnanudiniusuazanulaedSamaiugnssusznafivaga

Parkia 119 4 ¥l 7 tazfien

vinmsinnnulndBaneiugnssuvesfivana Parkia ¥ 4 wila Ao
azne 3o Aeufes inzgnas samia ne uazdey Tavlfuauidiued 190 nmsTnsed
Zrwmaiinorfiofid vamua 125 uow thlUTmseimanuduiufiazanulndans
ﬁu‘QﬂSSuﬁ’wﬂ’lﬁlﬂﬂzﬁ, UPGMA cluster analysis H11 Similarity coefficient Y84 Jaccard
(1908) fiu T1/3UN 51 NTSYS version 2.1 (Rohlf, 2002)

womsTianzimdsiianulndFamatugassuvosfivana Pakia na uas
g §191 103 du wud Taregludag 0.437 - 1,000 waznnmilasunsurunsaiandy
awamduiusiazanlnddaniafugnssy uonudazyiiavesfiaana Parkia sonunld
ot wFamy i s ngu (Ui 18) fail

Uil 170 ngudzae (sy Fufunguitiinaudiedranniiqa de 69
#9819 ﬁ"aﬂnﬂagiundnf{ Amitht 100% uenvIndiganumdos $119m 2 drvdiilsiuegdy
fuil 16.67% vessnaudetamiseiana

nquil 11 fe ngum3oa (Ri) $112u 10 Fa8819 Ameii 83.33% voasan

a 1 L) 3 t:?cv <4 1 1 dyil
AIDUNINUH TNV LS UONINUIIHLOLU ﬂg'luﬂquumﬂ

'
A ]

F4 ¥
ngui 1l Av nguma (Tg) :1949n 4 faed1e Renuaeg lunguil Al 100%

k-

&

9
1 rog 3 3 o ar [} 1 1 r.?a ﬂ
NGUN IV A0 NHUABUNEI (Kg) NIHUADINIY 5 mamaag‘luﬂquu ARlUY
100%
1 ‘:; = 1 C'h 3 ] a 1 L] 1 c?‘ =y
nquh v fe ngugnas (Ld) fanuadimuan 12 42619 eglunquil Aaiiiu
100%
1 e oA [N o Iy < o o 1}
ﬁl'lﬂﬂ'lﬂ‘h"uﬂTlij(lﬂﬁ"’ﬁﬁ'Y}‘I\'I“i'iufjﬂi'iﬂﬂ"liﬂ‘iﬂ‘JLﬂ‘S1$ﬁﬂ'J'liJfTﬂ“1‘lNﬁi$ﬁ’J'N
= 9/ . 1 =t ] ¥ ey ar P 1 1 A ST r=] cs' [ ~
il Taovudh Rouagngudoaiunios wraaniinaminddadumisaniga daune i
= o o 5 b4 ] . o A4 g 1 ’ -
ﬂ'J']iJiﬂg‘Hﬁ“ﬂN?I‘llﬁﬂ'iiﬁﬂ'ﬂﬂﬂﬂﬂ@ﬁﬂ'lﬂﬂ?l Parkia 1HUADU uanmnuﬂmmquﬁwan
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1w { Vv 1 & 1 e e 1w ' 1w {
tisdsiiindoriny 0.937 nqugnde SardyilmAusiiy 0.921 uagngune Tadeilnde
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0.65 0.74 0.33 0.91 1.00

Coefficients
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maedl 8 sdwiinolndSamatugnssuvesfisane Parkia luudazrila

gzma Wwiden Aaufias Qi ™ e
@Acpa 1.000
Widn 0.678 1.000
Aauriaq 0.720 0.726 1.000
aniv 0.645 0.685 0.704 1.000
e 0.693 0.690 0.775 0.630 1.000
e 0.748 0.751 0.749 0.633 0.738 1.000

3 1 ¥ L
dedinsananudlumanszawdivestiyana Parkia ¥ 4 vila 510%ana

o A

wazidou v masiinnulndBantefugnssudinlng aglutae 0,494 - 0.719 Aadiu

A oA

75.10% drutundonudniiiies 4.3% (Adxil 0.437 - 0.493) fianwvia lnameiugassuy
Aoudhann uasfidszmnadios 20.60% A indSamaiugnssudeuthann @il
0.719) (gﬂﬁ 19) LASAATUFIGANINL 1,000 wmzﬂ’iwaﬂdnﬁﬂuﬁaqﬁméwﬁ 85 1nY 86
nugnAt Fa061971 87 - 89 Tuvaisfirzaedaetai 28 uazgnasdedied o8 Widwiinan
IndSamaiugnssudiiiqa fie 0.437

1200 1092(19.6%)

H044(18.8%) 1066(19.29%)
971(17.5%)

g

642(11.5%)

2
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g

243(4.3%)

200
105(1.9%)

4100.7%) 33(0.4%)

0.437 - 0.494 - 0.551 « G.607 - 0663 - 0.720 - 0.776 - 0.832 - 0.889 - 0845 -
0493 0.550 0.606 0.662 0.719 0.775 0.831 0.888 0.944 1.000

Similarity ranges
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Coefficients
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408(16.0%)

265(10.4%)

No. of comparison
Fy
8

111{4.3%)

39(1.5%)
11(0.4%)
- W

13(0.5%)
-

0.533 - 0573 - 0612 - 0.651 - 0690 - 0.728 - 0.769 - 0.807 - 0.846 - 0.835 -
0.572 0611 0.650 0.689 0.728 0.768 0.806 0.845 0.884 0.9468

Similarity ranges
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NaCl, 8.12 niy
0.5M Na,EDTA (pH 8.0) 4.00 Uoaans
1.0M Tris-HCI (pH 8.0) 10.00 dadans
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mercaptoethanol (19441 2 % Aewiiun 1y

2. TE 1ililesUSinas 500 ladaas

1.0 M Tris-HCI (pH 7.5) 500 lulnséeg
0.25M Na,EDTA (pH 7.0) 200  lulasdas

a =y Oy Q‘J =Y =y L] A ] y
UsuilSasdaainauld 14 500 dadaes udnhliandge

3. TAE iivllesdiudu 5w

Tris Base 121.1 Ay
Acetic acid 28.5 danans
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5. DNA sample rlivlod
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5 — 3

OPA-01 CAGGCCCTTC polymorphism
OPA-02 TGCCGAGCTG polymorphism
OPA-03 AGTCAGCCAC polymorphism
OPA-04 AATCGGGCTG polymorphism
OPA-05 AGGGGTCTTG not clear
OPA-06 GGTCCCTGAC non-amphified
OPA-07 GAAACGGGTG polymorphism
OPA-08 GTGACGTAGG not clear
OPA-09 GGGTAACGCC polymorphism
OFA-10 GTGATCGCAG monomorphism
OPA-11 CAATCGCCGT monomorphism
OPA-12 TCGGCGATAG not clear
OPA-13 CAGCACCCAC polymorphism
OPA-14 TCTGTGCTGG polymorphism
OPA-15 TTCCGAACCC monomorphism
OPA-16 AGCCAGCGAA polymorphism
OPA-17 GACCGCTTIGT monomorphism
OPA-18 AGGTGACCGT not clear
OPA-19 CAAACGTCGG not clear
OPA-20 GTTGCGAFCC not clear
OPB-01 GTTTCGCTCC polymorphism
OPB-02 TGATCCCTGG not clear
OPB-03 CATCCCCCTG monomorphism
OPB-04 GGACTGGAGT polymorphism
QPB-05 TGCGCCCTTC not clear




< 1
MIIMAHHINT 1 (MB)

75

Twses E giluun
5 —» 3

OPB-06 TGCTCTGCCC polymorphism
OPB-07 GGTGACGCAG polymorphism
OPB-08 GTCCACACGG polymorphism
OPB-09 TGGGGGACFC polymorphism
OPB-10 CTGCTGGGAC polymorphism
OPB-11 GTAGACCCGT not clear
OPB-12 CCTTGACGCA polymorphism
OPB-13 TTCCCCCGCT not clear
OPB-i4 TCCGCTCTGG not clear
OPB-15 GGAGGGTGTT polymorphism
OPB-16 TTTGCCCGGA not clear
OPB-17 AGGGAACGAG polymorphism
OPB-18 CCACAGCAGT polymorphism
OPB-19 ACCCCCGAAG not clear
OPB-20 GGACCCTTAC polymorphism
OPC-01 TTCGAGCCAG monomorphism
OPC-02 GTGAGGCGTC polymorphism
OPC-03 GGGGGTCTTT not clear
OPC-04 CCGCATCTAC non-amphified
OPC-05 GATGACCGCC polymorphism
OPC-06 GAACGGACTC non-amphified
OPC-07 GTCCCGACGA polymorphism
OPC-08 TGGACCGGTG polymorphism
OPC-09 CTCACCGTCC monomorphism
OPC-10 TGTCTGGGTG polymorphism
OPC-11 AAAGCTGCGG not clear
OPC-12 TGTCATCCCC monomorphism
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OPC-13 AAGCCTCGTC not clear
OPC-14 TGCGTGCTTG polymorphism
OPC-15 GACGGATCAG monomorphism
OPC-16 CACACTCCAG monomorphism
oPC-17 TTCCCCCCAG not clear
OPC-18 TGAGTGGGTG not clear
OPC-19 GTTGCCAGCC monomorphisin
OPC-20 ACTTCGCCAC polymorphism
OoPD-01 ACCGCGAAGG polymorphism
OPD-02 GGACCCAACC not clear
OFD-03 GTCGCCGTCA polymorphism
OPD-04 TCTGGTGAGG monomorphism
OPD-05 TGAGCGGACA polymorphism
OPD-06 ACCTGAACGG non-amphified
OPD-07 TTGGCACGGG polymorphism
OPD-08 GTGTGCCCCA polymorphism
OPD-09 CTCTGGAGAC monomorphism
OPD-10 GGTCTACACC non-amphified
OoPD-11 AGCGCCATTG polymorphism
OPD-12 CACCGTATCC polymorphism
OPD-13 GGGGTGACGA polymorphism
OPD-14 CTTCCCCAAG not clear
OPD-15 CATCCGTGCT polymorphism
OPD-16 AGGGCGTAAG not clear
OPD-17 TTTCCCACGG monomorphism
OPD-18 GAGAGCCAAC polymorphism
OPD-19 CTGGGGACTT not clear
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OPD-20 ACCCGGTCAC non-amphified
OPR-01 TGCGGGTCCT polymorphism
OPR-02 CACAGCTGCC polymorphism
OPR-03 ACACAGAGGG not clear
OPR-04 CCCGTAGCAC not clear
OPR-05 GACCTAGTGG non-amphified
OPR-06 GTCTACGGCA not clear
OPR-07 ACTGGCCTGA not clear
OPR-08 CCCGTTGCCT polymorphism
QOPR-09 TGAGCACGAG polymorphism
OPR-10 CCATTCCCCA not clear
OPR-11 GTAGCCGTCT monomorphism
OPR-12 ACAGGTGCGT polymorphism
OPR-13 GGACGACAAG monomorphism
OPR-14 CAGGATTCCC not clear
OPR-15 GGACAACGAG not clear
OPR-16 CTCTGCGCGT not clear
OPR-17 CCGTACGTAG not clear
OPR-18 GGCTTTGCCA non-amphified
OPR-19 CCTCCTCATC not clear
OPR-20 ACGGCAAGGA not clear
OPT-01 GGGCCACTCA polymorphism
OPT-02 GGAGAGACTC polymorphism
OPT-03 TCCACTCCTG not clear
OPT-01 GGGCCACTCA polymorphism
OPT-02 GGAGAGACTC polymorphism
OPT-03 TCCACTCCTG not clear
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OPT-04 CACAGAGGGA not clear

OPT-05 GGGTTTGGCA polymorphism
OPT-06 CAAGGGCAGA polymorphism
OPT-07 GGCAGGCTGT polymorphism
OPT-08 AACGGCGACA polymorphism
OPT-09 CACCCCTGAG not clear

OPT-10 CCTTCGGAAG non-amphified
OPT-11 TTCCCCGCGA not clear

OPT-12 GGGTGTGTAG polymorphism
OPT-13 AGGACTGCCA polymorphism
OPT-14 AATGCCGCAG polymorphism
OPT-15 GGATGCCACT polymorphism
OPT-16 GGTGAACGCT polymorphistn
OPT-17 CCAACGTCGT polymorphism
OPT-18 GATGCCAGAC monomorphism
OPT-19 GTCCGTATGG not clear

OPT-20 GACCAATGCC not clear

OPZ-01 TCTGTGCCAC polymorphism
OPZ-02 CCTACGGGGA non-amphified
OPZ-03 CAGCACCGCA polymorphism
OPZ-04 AGGCTGTGCT monomorphism
OPZ-05 TCCCATGCTG polymorphism
QOPZ-06 GTGCCGTTCA polymorphism
OPZ-07 CCAGGAGGAC polymorphism
OPZ-08 GGGTGGGTAA polymorphism
OPZ-09 CACCCCAGTC monomorphism
OPZ-10 CCGACAAACC polymorphism
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OpPzZ-11 CTCAGTCGCA polymorphism
OPZ-12 TCAACGGGAC monomorphism
OPZ-13 GACTAAGCCC polymorphism
OPZ-14 TCGGAGGTTC polymorphism
OPZ-15 CAGGGCTTTC polymorphism
OPZ-16 TCCCCATCAC polymorphism
OPZ-17 CCTTCCCACT monoemorphism
OPZ-18 AGGGTCTGTG polymorphism
0OPZ-19 GTGCGAGCAA monomorphism
OPZ-20 ACTTTGGCGG polymorphism
OPAA-CI AGACGGCTCC polymorphism
OPAA-02 GAGACCAGAC not clear

OPAA-03 TTAGCGCCCC polymorphism
OPAA-04 AGGACTGCTC not clear

OPAA-05 GGCTTTAGCC non-amphified
OPAA-06 GTGGGTGCCA polymorphism
OPAA-07 CTACGCTCAC non-amphified
OPAA-08 TCCGCAGTAG not clear

OPAA-09 AGATGGGCAG monomorphism
OPAA-10 TGGTCGGGTG polymorphism
OPAA-11 ACCCGACCTG polymorphism
OPAA-12 GGACCTCTTG polymorphism
OPAA-13 GAGCGTCGCT Polymorphism
OPAA-14 AACGGGCCAA Monomorphism
OPAA-15 ACGGAAGCCC Polymorphism
OPAA-16 GGAACCCACA Polymorphism
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OPAA-17 GAGCCCGACT Polymorphism
OPAA-18 TGGTCCAGCC Polymorphism
OPAA-19 TGAGGCGTGT non-amphified
OPAA-20 TTGCCTTCGG not clear

OPAB-01 CCGTCGGTAG polymorphism
OPAB-02 GGAAACCCCT polymorphism
OPAB-03 TGGCGCACAC polymorphism
OPAB-04 GGCACGCGTT polymorphism
OPAB-05 CCCGAAGCGA not clear

OPAB-06 GTGGCTTGGA polymorphism
OPAB-07 GTAAACCGCC polymorphism
OPAB-08 GTTACGGACC non-amphified
OPAB-09 GGGCGACTAC polymorphism
OPAB-10 TTCCCTCCCA not clear

OPAB-11 GTGCGCAATG polymorphism
OPAB-12 CCTGTACCGA not clear

OPAB-13 CCTACCGTGG non-amphified
OPAB-14 AAGTGCGACC polymorphism
OPAB-15 CCTCCTTICTC polymorphism
OPAB-16 CCCGGATGGT polymorphism
OPAB-17 TCGCATCCAG polymorphism
OPAB-18 CTGGCGTGTC monomorphism
OPAB-19 ACACCGATGG non-amphified
OPAB-20 CTTCTCGGAC not clear
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