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Table 1 Codes and major characteristics of 65 cultivars
5 EZ3 S b RE B AR FPRLMER
Code Name Origin Flower color Peel color Flavor Seed characteristics
1 BT K ¢ Ziligingpitian” L AR B 35R aik HE il T
2 “UBE 3% £ )7 ¢ Yichengduoci’ LI AR U3 aik HE [id T
3 “XR4L K BR” Dahongpisuan’ L AR B 35R ik ;4 [id T
4 “#41” ¢ Chaohong’ L AR B 3R FAwiA aR it K
5 “HF” Chaoging” LLIZR U IR FAwiA HE it K
6 “= 4" Sanbaitian’ LR U8 F7E 5):3 i d g
7 “F1 B T 2F i  Baipimayatian” LLIZR U IR HiE HEE it K
8 “A 07 B AE R ¢ Bankougingpixiehuatian” L AR B 3R e HE it Tk
9 “/NF B R Xiaogingpisuan” L AR B 3R e HE [id Tk
10 “INAT Bz B ¢ Xiaohongpisuan’ LI AR U3 a4k aR [ T
11 “41 ¢ Th 21 i ¢ Hongpimayatian” L AR B 35R aik N2 il T
12 “HRER T B Ef” ¢ Chaodagingpitian” L AR B 35R aik HE il T
13 “41 B¢ KK ¢ Hongpidazi” LLIZR U IR FAwiA N2 it K
14 “UE4T 1 57 Yihong No. 17 LLIZR U IR FAwiA aR it K
15 “6 41 B¢ iR ” ¢ Bankouhongpisuan” LLIZR U IR FAwiA aR R K
16 “BHHRLL” ¢ Yanzhihong’ L AR B 35R aik N2 il T
17 “XR41 Bt Dahongpitian” L AR B 35R ik ;4 il T
18 “BEMRTEH]” ¢ XuechengWuci” L AR BESR aik N2 il T
19 “Arit#” ¢ Zhuyeqing’ L AR B 3R FAwiA HE it K
20 “T B B P #H” ¢ Qingpimayatian” LLIZR U IR FAwiA HE it K
21 “41J8& Kz ¢ Honghoupi” LLIZR U IR FAwiA N2 it K
22 “FORLE B X #8” ¢ Daligingpigangliu’ LLIZR U IR FAwiA HE it K
23 HIRLLTE 22 B R ¢ Chongbanhonghuazipisuan’ L AR IR AW >33 [ Tk
24 “H BRBETH” ¢ Qingpixiehuatian” L AR B 3R e HE it Tk
25 “X# B BR” Daqingpisuan’ L AR B 35R aik HE [id T
26 “PKER” ¢ Bingtangdong’ L AR B 35R ik HE i TN
27 “FkHs” Qiuyan’ L AR B 35R aik HE il T
28 “6 41 B¢ iR ” ¢ Bankouhongpisuan” LLIZR U IR e N2 i) K
29 “Z& 11417 ¢ Taishanhong ? IIARFE att aR it K
30 “RBCA TR  Dawenkouwuci” IIARFE FAwiA aR it K
31 “RPHZL(1)” ¢ Mengyanghong(1)’ AR SER ik ;4 il T
32 “GRPHZL(2)” ¢ Mengyanghong(2)’ AR SER ik N2 il T
33 “Heds /N B2 ¢ Weifangxiaohongpi” ITp:R 377 ik ;4 i TN
34 “/INL B2 Xiaohongpi’ WAL A2 tAN; 2 i) BFF
35 “H ZA %R “Riben soft-seed” EE:S aik N2 i B
36 “HRBHEOR” ¢ Yilang soft-seed” pezdeli] AW 4117 Tt LY@ a
37 “RBIIPORF” ¢ Tunisi soft-seed” R Je i FAwiA HE it ok
38 “LAEF R Yiselie soft-seed” L3 atk aR it N
39 “41 B OFF” ¢ Hongpi soft-seed” bii=(q aik N2 il HEHF
40 “H 11417 ¢ Tashanhong ? bii=(q aik N2 il HEHF
41 “rhi 417 ¢ Zhongnonghong’ TR ERMN ik ;4 il ok
42 “HXKF 5 57 Soft-seed No. 57 b4 FAwiA HE it BHOF
43 “HKF 3 57 Soft-seed No. 37 b4 FAwiA AN 2 it BHOF
44 “HXKF 2 57 Soft-seed No. 27 b4 FAwiA HE it BHOF
45 “H E A Baiyushizi® BRI HiE [E):2 il HEHF
46 “HHFF”  Manaozi” HedL aik HE il T
47 “—4”Erbai’ #edb F7E 5):3 i d g
48 “= H#” ¢ Sanbaitian’ bii=(q HiE [E):2 il T
49 “HHFF”  Manaozi” BRI aik HE il T
50 “F B 157 Qingpitian No. 17 HedL aik HE il T
51 “F B¢t 2 57 Qingpitian No. 27 b4 FAwia HE it K
52 “F B¢t 3 57 Qingpitian No. 3” b4 FAwia HE it K
53 “F B¢t 4 57 Qingpitian No. 4” b4 FAwia HE it K
54 “41 ¢ ##t” ¢ Hongpitian” bii=(q aik N2 il T
55 “INAT Bz ” ¢ Xiaohongpi” et a4k Fay; 2 i) TR
56 “F AR ¢ Yushizi’ TR atk HE i Tk
57 “MA T 4T B iR ¢ Bankouhongpisuan® bii=|a aqe Ea0; 2 R T
58 “KH K" Dagingpisuan’ e aik HE [ N
59 “—H4” Yichuanling” b4 FAwia HE it Tk
60 “XH B #it”¢ Dagingpitian” TR e HE it Tk
61 “41 B¢ R” ‘ Hongpisuan’ i e N4 [id Tk
62 “334” ¢ Manao® HedL HAELLH HE il T
63 “INE Bz BR” ¢ Xiaogingpisuan’ bii=la a4k HE [ T
64 “INAT Bz ” ¢ Xiaohongpi” et a4k Fay; 2 BRFH TR
65 “ 95 J R ” ¢ Bankougingpisuan’ 3 GRS aqk HE R T
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Table 2 ISSR primers used for ISSR-PCR amplification and their amplification results
GlL/E=4 K31 (5" to 3" B KRLE I I A LMW ZEMN SR
Primer name Sequence (5’ to 3") Tm/°C Number of bands Number of polymorphic bands PPB/ %
UBC834 (AG)s YT 52 18 15 83.3
UBC811 (GA)sC 50 20 18 90. 0
UBC825 (AO)sT 52 22 19 86.3
UBC 816 (CAsT 50 17 15 88.2
UBC835 (AGsYC 52 20 17 85.0
UBC827 (AC)sG 50 20 17 85.0
UBC 861 (ACO¢ 50 18 15 83.3
UBC 880 (GGAGA)3 50 16 14 87.5
UBC 840 (GASYT 50 20 18 90. 0
UBC 835 (AG)sYA 52 15 13 86.6
it Total 186 161 —
S Average 18. 60 16. 10 86. 56
H.Y=CH T,

1.2.3 ISSR-PCR Wik & K4/t PCR RWIAZR K
25 uL. 414 12.5 uL i) 2X Tag PCR Master Mix.
0.4 pmol « pL7'5|#).2 ng « nL 7! DNA #5431 ;2 it
A%k 95 °C FASE 5 min; 94 CARE 45 s,50~52 ‘CiB
1 min,72 ‘CEEA# 1 min,35 KIEIF,72 ‘CEEH 10 min,
4 CHRAF. U791 5% 978 PAGE ik , AgNO;
ek, F) A Protein Simple (Alphamager HP) #E i %
BRGNS,
1.3 BdEsHr

PCR § KW EL 2 W BRI GE T 1S
Wi EE NI AW, EMHEFATEBRAMERKFICH
“17, BAHIE 07, T05R 10 24551 8 7 A A H Tk %
W LAEE0, 17 RIRAE M. Guit 65 A SRR PR A g
B, 2D IR I MEZBEE LR EPB) . FIA

o
2000 bp— =

1 000 bp—= s 5

100 bp—— il

POPGENE 1. 32 #4437 5|35 Shannon 15 B Z #4418
$(D Nei's #1& SR B (He) % 3 P 5 (Na) Al
AREMIEEE (Ne), FIH NTSYS 2. 10 #HFitH
65 ™ Fh AP B AL R B (GS) , 7 UPGMA 444 T2
il 65 A~ BHE X R,
2 BRESW
2.1 ISSR-PCR 5|¥1#y L 210t

10 2% ISSR 5|9 HE 45 R D3k 2, 47 34 v Uk 1l DL I
1, 10 5|99 8 A BeAr F 200~1 500 bp, ¥ M 3k
WHAEEE 15~22 N, B ELBI W HE
18. 6 ki AN 16. 1 DB AMRE ;5B L
% PPB AF 1§ 7 83. 3% ~90. 0% ,F3 PPB 3} 86.56%,
ULHA TR 5 1% 65 AR 3 i 2 MR LT

#:M. DL 2 000 DNA Marker; 845 5% 1 .
Note: M. DL 2 000 DNA Marker;the number is the same as Table 1.
E 1 514 UBC8S0 XF &R 4> M LR

Fig. 1 Amplification results of some pomegranate cultivars using UBC880 primer
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1.311 9,Nei's FyZE N Z A (He) Jhy 0.209 2, F R B
FEH (D Ry 0.338 9, KB 65 /™ 5 F 1 38t 15 2 HE R B
F=.
2.3 FHASFRBREREGE R

FIF NTSYS 2. 10 ¥ 65 4~ b Fh e e R K
El. fE 2 "THL7E GS 0. 78 4k, 65 AN &Rk o0 Bl =K
2, A 35 A mAh, HA 29 N2 L AR IEIR X 5
P, RSP REBOEIR TR AR EH%EL
i, UK A R JBRTH (BR 45 I BR , KPR AE A, BRI SR 2K
SR 5 R B R AR TC A S 1T -5 K7 A B | b 2 7

itk

0.56 0.67 0.78 0.89 0.99
F%% Coefficient

. 1~65 R AR S5 1 AFE.

Note; Cultivar names of 1—65 are the same as Table 1.

B2 651 MmMH UPGMA EL&XRZEBELST
Fig. 2 UPGMA clustering analysis of

65 pomegranate cultivars
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R, LB AR R
3 Wit54it

AR AT, I 2 b3 8] 55 5 | ag e,
B R IR N R I, 5 F AW 2B BRI 3
%G . FEEMRBIRA 5 FEYFEARZ AT
B IR AR BN , 2R FARIC B R T A S
ZREPERIBTZES 70, NARZARY 0 G440 |
SR B gE Y B2 B, ISSR ARic 2 A A 48 b TR
BofcZHENARER GINHEZSERKRN
87.01% e h 95. 690, IE L A AP R R B HFEFE
KB AE ZREME . %5 ISSR B X 3R A A A 1Ak
HAT M, HEZ 1R 86.56%, Ne 2 1.311 9, He 2Ky
0.209 2,1 0. 338 9,GS 4~F 0.478~0. 995, 75, 4313 B
65 AR SR RBAEFEE MR EES RS
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[F) Hs 3ok (] 5 b 3 ¥ T BUR F @ Pl 2B 5 B B Rl AF
FEFE AT T I PR L 2o A 1) SR P S P U

B AARYE A A SR 5200 o B PR A 3 0 A 1 43
IR IFEAZY = R0 R R R R
HRAE 5 B B €5 L 76 €0 L KUK BR800 . A
TR IRTE , LA H) SR MR RE R R
OB . %GR 65 NP R TR H SR 2SR,
UPGMA RRZER XA h 3 AN, R R Fh
TR B A R ) R O R BRI » ORF B FOKF L i B
MR R —, UL BA R 18 B R PP S R R — N EE
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KR FIAMERN L L — .. B—WRPREFEL T
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HAEREMIRES, AR A K ERAE N 2= FERFEFR
A, R 454 ISSR FRic SBIER AT & Fl MG R R L R
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PRI B I8 4% 50 AR o #) i A AR Ry SR A BEAT 1B AR
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B AP REIE] AR AL S AR O R ISR A R R AL T L3R
PEE Z AL R RA B E SR
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Analysis of Genetic Diversity of Fruit Pomegranate(Punica granatum L. )
Cultivars by ISSR Markers

MA Li' ,HAO Zhaoxiang® ,ZHOU Yuliang' , HOU Lefeng® ,LUO Hua® , YIN Yizhi'
(1. Department of Life Science, Zaozhuang College, Zaozhuang, Shandong 277160; 2. Pomegranate Research Center, Zaozhuang, Shandong
277300)

Abstract ;: Fruits of the pomegranate have rich nutrition and can be eaten fresh and processed. The genetic relationships and
genetic diversity of 65 fruit cultivars of the pomegranate were analyzed by ISSR markers. A total of 186 bands were
amplified from 10 ISSR primers,of which 161 were polymorphic loci. The main indexes were PPB 86. 56% ,Na 1. 865 6,
Ne 1. 311 9,He 0. 209 2,1 0.338 9. The genetic similarities coefficient between cultivars ranged from 0. 478 to 0. 995.
65 pomegranate cultivars had abundant genetic diversity. 65 pomegranate cultivars were divided into 3 groups at GS 0. 78
based on UPGMA method. The results of UPGMA cluster were relevant to geographical origin and seed hardness. The
cluster results were not relevant to the peel color and flavor.

Keywords : pomegranates ; inter-simple sequence repeat(ISSR) ; genetic diversity;genetic relationship
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