Polf WG R 4 2014, 22(6): 617 ~ 623
Journal of Tropical and Subtropical Botany

ETISSREARMARIEWMMRZIENEZRKXE

= a 2 b*
= H° A
PURIML R, o MRS ; b, FRESRRE 5 TR, B 650224)

BE: WP R ERI(Morinda citrifolia) BTSTIR ARSI R , R ISSR FRX I A BTHTIR 158 4 C RIEAT /T . 252K
1, 10 4% ISSR G190k 13 Gy it A5 IR 38 1 183 J%fF, Horh 8 AR AT 159 2%, 18 86.9%. 13 (Vi i o ) S A AHH
ARECH 0.464~0.784. RIIMHTHE 13 Gyt ST G UR R M, L rb i /DN R Bt SR A — 26, L5 LA 12 403 v b ol i 5 U
ARG RBOE . BIRE MINRIE S RHE A RERE A Vi i Rl 552 4 X 23, (ELEAT R TRV RRAIE 1) 22 20 T0d 2 SR A [l — R sl 2
SiE

KRR : W5 ISSR; JEASHHIE s St ZRetkE

doi: 10.11926/j.issn.1005-3395.2014.06.010

Genetic Relationship of Morinda citrifolia Germplasms by ISSR
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Abstract: In order to understand the genetic relationship of Morinda citrifolia (noni), the DNA fingerprints
of 13 noni germplasm resources of were studied by ISSR markers. The results showed that ten ISSR primers
could amplify 183 bands, of which 159 bands were polymorphic, accounting for 86.9%. The genetic similarity
coefficients of 13 noni germplasm resources ranged from 0.464 to 0.784. Cluster analysis showed that 13 noni
germplasm resources could be divided into two clads, in which Small fruit as a single group had distant relation
with other germplasm resources. Although all noni germplasm resources could not completely separated according
external morphological characteristics, the most with the same characteristics could be clustered into the same
group or sub-group.
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sativa)” " 5K (Cucumis melo)™ . # B (Rehmannia
glutinosa)'™ . ¥ WR(Corchorus capsularis)™ . #t B
21 111 Z5(Camellia changii)'? . ¥ #: FF(Melastoma
candidum)"" ALY B Tl G JR S 8 RISE S 56 R0y
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1.1 &8

PV I (Morinda citrifolia Linn, )R 5t #4 4 3t
13 (3R 1), #& FECRAE Hb slok P b 19 8 7 B K5 5
FH TR ERE AT 4 . INA-1 0 J50 77 i o BB 2 7
W, US-1, US-A, US-B. US-C. US-D 5= i
hEEE R, O 25 PRI E = B A VE SR
PR TEIFF TN . YI R A = BA oIt BBk,
ATRERY R MO R A . AR 6 I RN BER B
TR AN, b Small fruit 7576 5 24 A FR ik
/N AN, IR S 5 B A . B AR YR
SEITAL T B BB &8, B B kb = w4 e
vty , Mo AR L FIHZE LA | JB Jb B i 2 WS, ]
TCHE N, & TC ™€, 5AFN W 2500 B, AR B4Rl

21°C, AP 1700 mm DA b A8 M AL T 4300 KB
7 XS A P 2%, T VHT B 2 U0, G 2
K TCF=IE, PHYGTE L , W B 7090, W AR AR N
23.5°C; BB T B R ML X, F AR K, -7
KR 20°C~21°C, 434 F T 700~1200 mm, 43
ST 2010 4F 3 F R AE 13 43 Fh AL R G 8r f5 fin-
R AR & A [l 5286 %, F 80 °C kAR N ARTE %
i

1.2 FERF

B-Fi Kk L1 AR Y . CTAB. 75% &
B S0 T R IR E A A RA . Tag DNA R4
fifi . Buffer (& MgCl,). dNTP Z:lF | TaKaRa
YR, ISSR 519 EigAEY) TRARA
iREyn'

1.3 EEHDNARRE SN

I A L 2 DNA R BCE ik B9 CTAB
U BEHUS B DNA FH 1.0% 350 B e I v vk i
W, I B 236G AR, 5 OD /0D,y
OD,/OD,s, S .

1.4 ISSR3| 1 H i1 & PCRY &

M B F A K225 111 100 4~ ISSR 38
51 REFLIE H 22 5 190(F5 2). PCR B IR R |
PCR W ¥ . PCR =Y By HL UK 43 25 Sl fg 1 2

1 iR R
Table 1 Materials of Morinda citrifolia tested
#1 ¥} Material RAEH Location KR Origin HRARAS Growth state IFJE Leaf shape 5K/ Fruit size
HN-R R4 Hainan A1 Unkown J% Lush JUJE Ovate #F4% Medium
HN-M 1§ F4 Hainan A1 Unkown il Sparse YN Ovate HF4% Medium
HN-H i F§ Hainan K1 Unkown J% Lush W[EJE Oblong rh%5 Medium
HN-ZZ 1§ F4 Hainan A0 Unkown JE% Lush BIJE Ovate HF4% Medium
HN-1 1R Hainan Al fiE & RS Probably in Hainan i Sparse WA JE Oblong /I Small
Small fruit ¥ Hainan A] e &I RS Probably in Hainan i Sparse H[EJE Oblong /7]N Small
YJ 2P Yunnan T HESEVF S Probably in Hainan Tl Sparse Pe5HIE Lanceolate 4% Medium
INA-1 2B Yunnan E[ i JE PG V. Indonesia 7% Lush Pe5HIE Lanceolate K Large
US-1 7B Yunnan JHE US 7% Lush BIJE Ovate K Large
US-A 2 Yunnan 3 US 7% Lush BIJE Ovate K Large
US-B 2 Yunnan [ US 7% Lush YIIE Ovate K Large
Us-C 2 Yunnan [ US 7% Lush JIIE Ovate K Large
Us-D 2 Yunnan [ US 7% Lush YUJE Ovate K Large
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Table 2 Primer sequence

5|9 Primer J¥%1 Sequence (5'~3") 5|4 Primer J¥%1 Sequence (5'~3")
814 CTCTCTCTCTCTCTCTA 846 CACACACACACACACART
815 CTCTCTCTCTCTCTCTG 847 CACACACACACACACARC
825 ACACACACACACACACT 848 CACACACACACACACARG
827 ACACACACACACACACG 850 GTGTGTGTGTGTGTGTYC
834 AGAGAGAGAGAGAGAGYT 854 TCTCTCTCTCTCTCTCRG
835 AGAGAGAGAGAGAGAGYC 855 ACACACACACACACACYT
836 AGAGAGAGAGAGAGAGYA 856 ACACACACACACACACYA
840 GAGAGAGAGAGAGAGAYT 857 ACACACACACACACACYG
841 GAGAGAGAGAGAGAGAYC 858 TGTGTGTGTGTGTGTGRT
844 CTCTCTCTCTCTCTCTRC 895 AGAGTTGGTAGCTCTTGATC
845 CTC TCTCTCTCTCTCTRG 900 ACTTCCCCACAGGTTAACACA

S ATk

1.5 iR G 54

HR A HL VK 45 1A o ge T HEE , ZE AR R
NEL,BAIC A 1, BHFIE o 0o T i AR s
LM Z (%) = (BT B S B
H %X 100%.

1.6 BES I

K NTsys 2.1e FAFXT1# 0i Fh BT EA 7 E AL
217 (Unweighted Pair Group Method Analysis,
UPGMA)ZRZ T, R AL A58, AR

2 ZESR T

2.1 A E EZHDNA AR EX

R HCA T TN R T I R 5 D 41 DNA 28 L kG
DU, AT U DNA F23H7 75 M7 B 5, 457 8 5%, Jofin 91
%o SRR OGEETHRN, RN ZH DNA 1)
OD,/OD,g 4 1.71~1.89, OD,,,/OD;, 4 1.96~2.14,
¢ B 42 B S DNA 4fi B 4, a] DLW 2 S 22
ISSR-PCR 15K .

2.2 ISSR35| ¥ By T

DLV N HN-M JE K 20 DNA R4, X} 22 4%
ISSR 5 | WA 7k , 45 AL 0 1 111 102“Hh?fiﬂj/é§
WIH MW EE W 2S5, 0 818,
825,827,846, 847,848,855, 856,857,858 (I 1),

2.3 BT RAVISSRZ 7SS HT

T EE 9 10 4514, 5 B0 13 45 v n A
J5i %) DNA #F47 ISSR-PCR #"3, E 2, 3 7] I,
P1G Y SR YT M, B TR, S Y SR R
35 TE 250~2000 bp, 2474 1 183 4% DNA 4%
W, Horp 2P 159 &% P 2B/ E RN
86.9% (% 3).

2.4 ET AR B AR R R R B S

X 13 453 v R R 5T T 7 A 1Y) 159 Sk 2 A M4
WHEATGEIT AT, ARAS T AT 04 35 A5 AH AL 2R B30
(F 4)o KRR LA IR BN 0.464~0.784,
SR 0.648. R FIEERG Y 6 103 b i AR A i A5 A
RIRECH 0.562~0.752, BR/NEFP AN HARFR BT[] 1
PIRT 0.60 HIETSEE M 5 03 n F o (14 35 15 AH
PIFRECH 0.575~0.784, AL A7 BBl 4R A 163 e (1) Fib
JRE K . B US-C 5 US-B WIiB A& R ER /N,
LA ol 5 [B] ()38 AE AR L R B KT 0.6, B AT 6 Ff
XFIRT 0.7, st B /INR I R4 ¢ R

2.5 EMA R B EE S

K UPGMA BEAGEE T 13 4555 I Ff 5 A4 4%
KRREE(E 4), 25T F£, 13 03Fp 507 b
BRI | A 12 O R, AR
55 1WA 10 Dyitr i Fp R, 43 B4, 41 1 @?ﬁ
K F1 ¥ A 9 HN-R T HN-M, A AT 64 - 325 4 B |
SR/ RIR Z AMYAE T HN-R (AR K
%, HN-M AERMw; 4 143 8 i fp i,



620 B S B R~ 4 2%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

1 #51H HN-M JE[K 4] DNA A9 PCR #7388, 1~22 43 5I{CE5 4 900, 827, 846, 840, 836, 834, 858, 856, 855, 825, 814, 850, 848,

847, 845, 844, 841, 835, 857. 854, 895, 815,
Fig. 1 PCR amplification of Morinda citrifolia ‘HN-M’. 1-22 are primers 900, 827, 846, 840, 836, 834, 858, 856, 855, 825, 814, 850, 848, 847, 845,

844, 841, 835, 857, 854, 895 and 815, respectively.

bp

2000

1000
750

500
& 2 5149 847 X I AL A 41 DNA (91, M: brifiior i 1~13 43 5I4CFH N US-D, US-C. US-B. US-A. INA-1. US-1, HN-1, Small

fruit, HN-ZZ. YJ. HN-H. HN-M, HN-R,
Fig. 2 Amplification of Morinda citrifolia by primer 847. M: Standard marker DL 2000; 1-13 are Morinda citrifolia US-D, US-C, US-B, US-A, INA-

1, US-1, HN-1, Small fruit, HN-ZZ, YJ, HN-H, HN-M and HN-R, respectively.

2000

1000

750

500

[l 3 519 848 X I AL 2H DNA (445, M: FRiflsr T8t 1~13 03RRI US-D, US-C, US-B, US-A, INA-1, US-1, HN-1, Small
fruit, HN-ZZ. YJ. HN-H, HN-M. HN-R,
Fig. 3 Amplification of Morinda citrifolia by primer 848. M: Standard marker DL 2000; 1-13 are Morinda citrifolia US-D, US-C, US-B, US-A, INA-

1, US-1, HN-1, Small fruit, HN-ZZ, YJ, HN-H, HN-M and HN-R, respectively.
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Table 3 Polymorphic analysis of Morinda citrifolia by ISSR

5|4 Primer P18 21 0 Number of amplified bands L 25ME 257 80 Number of polymorphic bands %
818 15 12 80.0
825 15 12 80.0
827 20 15 75.0
846 11 9 81.8
847 26 22 84.6
848 28 27 96.4
855 21 19 90.5
856 15 13 86.7
857 20 18 90.0
858 12 12 100.0
A1t Total 183 159 86.9

& 4 13 DA BB (AR () R KR

Table 4 Genetic similarity matrix of 13 germplasms of Morinda citrifolia

HN-R  HN-M  HN-H YJ HN-ZZ  Small fruit ~ HN-I1 US-1 INA-1 US-A  US-B US-C US-D

HN-R 1.000
HN-M 0.752 1.000
HN-H 0.634 0.634 1.000

YJ 0.588 0.627 0.562 1.000
HN-Zz 0.627 0.654 0.680  0.582 1.000
Small fruit ~ 0.562 0.588 0.575 0.464 0.621 1.000

HN-1 0.686 0.699 0.686  0.706 0.680 0.575 1.000
US-1 0.627 0.654 0.732 0.582 0.673 0.490 0.719  1.000

INA-1 0.654 0.641 0.653 0.582 0.556 0.503 0.732  0.712 1.000

US-A 0.686 0.686 0.699  0.641 0.706 0.575 0.765  0.784 0.719 1.000

US-B 0.582 0.621 0.647  0.549 0.680 0.549 0.660  0.719 0.549 0.712 1.000

uUs-C 0.654 0.667 0.654  0.725 0.621 0.516 0.732  0.647 0.660 0.745  0.575  1.000

US-D 0.634 0.686 0.660  0.614 0.758 0.614 0.686  0.732 0.654 0.739  0.686  0.641 1.000

Small fruit
]

1 2 1 1 1 1 2 1 1 1 1 1 1 "
0.55 0.61 0.67 0.73 0.78
i E AL 2B Genetic coefficient

4 VETIN RN TR g A% 0GR AR

Fig. 4 Dendrogram of genetic relationships of Morinda citrifolia
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