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C o E RN B 2 BB S AE PRS00, dba 1000815 2 Ri AR K22 @ 2240, Mat 210095)

# E: FIHISSR 4 FARIEHEIAR, M 121 4 ISSR &I 51 ik 477 iE M . 281 19 4451
YIRE 89 ANHLFF S AN IRIE A Z AR VEEAT T 40T 4k PCR RIS 4600, L3k 188 ki, L 177 4%
W2, Z2EMAESEN 94.1%. I THEHRAE T, SO ST SR 35 8 SO H Rk
1.514, “J-3J Nei’s ZEH ZFEPEFEHCN 0.3085, 113 Shannon’s {5 BIEHCH 0.4713; & sh R im] AL R B
F0.3294 ~ 0.7744 Z 1], “V¥325 0.5722. FIH UPGMA VAAERE, R 89 A EFmI A 2 280, R4
bR AN [ AU P DX 43 K
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Assessment of Genetic Diversity and Relationship of 89 Tree Peony
Cultivars from Different Provenances

SHI Yan-tong', ZHOU Bo'*", ZHANG Xiu-xin""", JIANG Hai-dong”, XUE Jing-qi', and WANG Shun-li'

('Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China; College of
Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In this paper, ISSR-PCR was used to detect the genetic diversity of these peony cultivars.
Nineteen good ISSR primers selected from 122 primers were used to amplify the genomic DNA of some
introduced peony cultivars to study on their genetic diversity. The results showed that 188 bands were
detected, of which 177 were polymorphic with the polymorphism frequency of 94.1%. Analyzing these
results by POPGENE and NTSYS, it was found that the average value of effective allele number, Nei’s
gene diversity and Shannon’s information index of the detected peony cultivars were 1.514, 0.3085 and
0.4713, respectively, and the similarity coefficient were ranged from 0.3294 to 0.7744. The 89 tree peony
cultivars could be separated into 2 groups by UPGMA (unweighted pair group method with arithmetic
average) analysis. The results also provide references for the peony genetic breeding.

Key words: Paeonia suffruticosa Andr.; ISSR; cluster analysis; genetic relationship
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#: 7} (Paeonia suffruticosa Andr.) & T-Aj25J% (Paeonia L.) #1:F}4l (sect. Moutan DC.), &
FERrA YR CREETRETT K, 1999), S-S HUBIEE 4t ) (P suffruticosa) $4) B Hz2 8k R B2 (1) 5 1
e E ORI VK &, 2004; BAE 4, 2004: XIPE 45, 2006). Huith A& Ok T & By
PR RREE, WRRSEALFH S A HOARAE PSR ESE (2355, 1999).

HAMH T B R AR N T8 AR BE N T PGSR R ZFE, Fin ENHA, RRESE
E RGN R SR, PP ER TAESRAE TR HIAA E NP FR Z % R RmAT, B2
AP A, BT ST, AR TARRCRACT, SR HOEr A . RItk, PR sk
FRAT EL A A I PR BT — AN By ) (SCHf, 200900 BHARAAN [ PSR, U A E A
Phz AL 2R, TIIEREGOCR, Mo THPHE R TAER ST N2, IS FnT A4t
FHE AT R

ISSR (inter-simple sequence repeat) ) V2V T4k ZFEME T WFh % E . ik oy 28
AT CEREBE, 2002) o E4EFT 7 1, OV AT T RS 1E T R et 4 1514 (R & ST, 2006,
IR ZBA N AP JEARHEAT TP % CREE 58, 201D B, ISSR 73 FArid AE4t P17 1
(1R VA8 A B AT DU P B AR FUAS [F) Y5 R 4 P il s A% 22 Ak

AR R A R R 55, 2011) B EAMEFER S 1 A S AP TEASRHE EARR
ZEdt o ARIS LT AW TR ERE b, X 89 NSRRI B4 it AR FH ISSR 41 bR i i) 5 ik idE—
WOtttk Z R0, JE SRS Z RIS AT LG, DU 8 L3k b fe A b e B 1 e AL
AR AR -

QY VR SRS DARES

1.1 R

RI T 2000 4 3 714 2011 4F 8 J2EF R AL REEBEHE AL AT SOIT 58 1B 89 ATk
PREALPE SRR, LG 68 A ML FHAT 21 ANFEI Y A RR (3R 1), BaRE AR BAR VAR Be R S AL 0F
FUFT LSRRI IS0 - 2010 AR PERIRE IR KOIRA RAF . TFAEIE S IR ThRIT, JF 2011
ERTRIALLIM, LRV G IRAF T - 80 CUKAI %1

1.2 DNA ZERS#m

L4 DNA R ASZIG = M B 1 CTAB ¥ (ARMISE 28, 2001) , $2EUE3IK
DNA 7328 1%3 B b e Ik R AR 43 66 B 11 (Brim-IOA-0004 ) A8 HL 5 & R B2 5, KT
AR DNA WKJERBE S 10ng - pL', FHTRE0R5 .

1.3 35|4¥i%iE R PCR IRk

R SCHR IR I A N5 KU AFHE FHE LEIE K27 ISSR 5 I PEsid, AWT5T b4 ISSR 514 121
% (&AL, 20060, FIH 5 AFMZEFRKHIFIHAT S0, HRG 280 B A i min 5|
P19 4, SRIGRITIX 19 & 514375 22385 . PCR [ W T PTC-200 %! PCR 1 _L##4T (Bio-Rad),
EEREANTR 5140 53 Ve AH Y. PCR 45t e N AR R A 10 uL. PCR F AR 7 0. 94 C AL YE 5 min;
B HEATINR 3 AN (1) 481E: 94 °C 1min, (2) BK: 45~57 °C CH4E & ISSR 53R Kk
BE) 30s, (3) &Efif: 72 'C1.5 min, 3L 35 MEH; d5 )5 72 ‘CLEN 8 min, PCR 7”4 2.0%EE bk
B SY B5 )5 1) GoldView ™ ekl e (t,, Gel-2000 HBEI S 24 (BIO-RAD) WL, idsk. RAEE14.



123 ATBUEAE: 41T 89 AR A AL 2 REVERIR Gk R Mt 2501
®1 89 MHARMEKE
Table 1 The 89 tree peony cultivars and there exporting countries
e ETRS Y e s A et ELRSI YL
Origin No. Cultivar Origin No. Cultivar Origin No. Cultivar
H A Japan 1 1t Kaoh H K Japan 31 £ Muregarasu 4 [H France 61 Bkl Shintoen
HA Japan 2 75 4 Hohki H A Japan 32 K7 %k Chohjuraku V% [% France 62 4x 1% Souvenir de
Maxime Cornu
HA Japan 3 H It Hyuhga H A Japan 33 1£ K[ Hana Daijin %[ France 63 4:[H La Lorraine
HA Japan 4 Bt HA 34 By [ France 64 3
Shin Shichifukujin Japan Kokuryu Nishiki High Noon
H A Japan 5 FlURIT H A Japan 35 J\TACHE %[ America 65 it
Kagura Jishi Yachiyotsubaki Renown
H A Japan 6 K FH Taiyoh H A Japan 36 3 5 Nishiki Jima %[5 America 66 "h [ J& Chinese Dragon
HZ Japan 7 JBHE Asahi-minato H A Japan 37 L7 ¥ Hiunden %[ America 67 %% Banquet
H A Japan 8 RAC Ten 1 H A Japan 38 1£3% Hanakisoi % E America 68 MU Black Pirate
H A Japan 9 Byt H A Japan 39 TR+ }'[# China 69 FARAAL
Shima Nishiki Kanzakura Jishi Changyanghong
HA Japan 10 HAaYS HA Japan 40 )15 *H[E China 70 2T Itk 4 Hongshunii
Akashigata Togawakan
H A Japan 11 EE F & Japan 41 REE ' }1[E China 71 VKB
Higurashi Shichihohden Binglingzhao Hongshi
HA Japan 12 RTIK H A Japan 42 Bk i [# China 72 EIY; ¥
Butsuzen no Mizu Shin Fuso Yumian Taohua
HA Japan 13 H A H A Japan 43 1 2 *H[E China 73 T
Jitsugetsu Nishiki Mikuni no Hada Xuelian
H A Japan 14 =13 H A Japan 44 i R }'[# China 74 HAEIE
Shira Mine Rinpoh Molou Zhenghui
HA Japan 15 Y= HA Japan 45 KIEZ *H[E China 75 EHRA
Shiguregumo Taisyoh no Hikari Yubanbai
H A Japan 16 e H A Japan 46 il 1[5 China 76 BT
Kamata Nishiki Kasugayama Zi’erqiao
HA Japan 17 DN H A Japan 47 A2 2% 1 [# China 77 TR
Shimadaijin Yoyono Homare Zhuguang Morun
HA Japan 18 =20 H A Japan 48 HHA *H[E China 78 5y
Kohka Mon Shin Jitsugetu Wulong Pengsheng
HA Japan 19 U H A Japan 49 SR S A i [# China 79 =E
Renkaku Black Douglas Jingyu
FI A Japan 20 TR FI A Japan 50 B 1 [E China 80 g
Godaishu Kokkoh no Tsukasa Zhanli
H A Japan 21 1) Shirotae H A Japan 51 2478 Shikoh Den ' [H China 81 T %% Dingxiangzi
HA Japan 22 e H A Japan 52 prAmE2 s *H[E China 82 HE A RS
Hatsugarasu Garden Treasure Qingxiang Baiyucui
HZ Japan 23 i H 7 Japan 53 ‘HPHTT Senyoh Mon H'[# China 83 VKAZHR
Okina Jishi Binghu Xianyu
FI A Japan 24 [ Pde H A Japan 54 e *[E China 84 LIEAREINO
Koshi no Yuki Hakugan Yinhong Qiaodui
H A Japan 25 A Hakushin H A Japan 55 &7 Tamasudare ~ *[H China 85 Y2 Ziluolan
H A Japan 26 SEX/ES H A Japan 56 PN }'[# China 86 VKW
Hakuojishi Ohfuji Nishiki Bingzhao Lanyu
HA Japan 27 ¥R 4C Yohkihi  H A Japan 57 iz Dohun *H[E China 87 5 & HEFE Wujin Yaohui
FI A Japan 28 R H A Japan 58 KA 1 [# China 88 TR
Yatsukajishi Taihai Doulii
HA Japan 29 5 )T H A Japan 59 gl *H[E China 89 SRR AL
Shima no Fuji Yoshinogawa Cangzhihong
H A Japan 30 HrE 75 France 60 &5
Shkokushoku Chromatella
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14 HIBEFRITHH
F Uk S ) — 2 & L DNA A AT Sevh, Aaiidy “17, owradh “0”, JB
J% 0/1 H B B S NS, BEH] POPGENEL32 (Yehetal., 1997) 3AF1H 2 A47 55 40 % (PPB).
A REEALFEIEL (N« Nei’s (1973) FEKZAEEREEC (H)\ Shannon’s 15 EE %L (1D HI NTSYS 2.10
JBC A T ) DICE VA VH SR Sl 18] R ARBL R 2 28 )5 T SAHN Clustering BEAT ASIIALUSAT A 217
(Unweighted pair-group method arithmetie average, UPGMA) K 753#7,

2 R

21 HHEMISSR S FHRIEH B S

19 551435 B AT A 188 AN, Horp Z8MEAT 05 177 A, 284155 5 40 (PPB) 1A% T 94.1%.
LN E R EBARKI N G 854, HAH N 77.8%. By WIS EN 8 ~ 12 4, VB 9.9 4 (&
2. P BN KZ AT 300~ 1800bp 2 [0, K1 K514 836 X 89 AN S Fh 4 1 45 K

A # A4 POPGENE 32 THE &7 A RCEA LS (N Nei’s FER 2 28514540 (H) B
J Shannon’s 15 BF5% (1D, ZiREH, (4 HEAPIA AL (N O 1.5140, ¥
Nei’s R ZFEEFRECH 0.3085, P34 Shannon’s 15 BFGEA 0.4713. &7 flibifE Z AR BEAE AR
SRR, Nei’s B8 Z FEVEFEHUR KA 0.5012, F2/MEHR 0.104, “FX{H K 0.3085. Shannon’s 15
SIEHUR RN 0.6931, fie/MEK 0.2237, ) Shannon’s $5%04 0.4713.

£2 ISSROGWAMAIMFEIIREY EER

Table 2 The primers and analysis of ISSR amplified results

Elk7] Bk I EZoJ i i ZEMLRATE %
Primer Sequence of primer Number of bands Number of polymorphic The polymorphism frequency
807 (AG)8T 9 8 88.9
823 (TC)8C 11 10 90.9
824 (TC)8G 8 7 87.5
835 (AG)8YC 12 12 100.0
836 (AG)8YA 11 11 100.0
853 (TC)8RT 8 8 100.0
854 (TC)8RG 9 7 77.8
855 (AC)SYT 10 10 100.0
856 (AC)8YA 11 10 90.9
866 (CTC)6 10 9 90.0
868 (GAA)6 9 9 100.0
895 AGAGTTGGTAGCTCTTGATC 11 10 90.9
899 CATGGTGTTGGTCATTGTTCCA 11 11 100.0
S3 GGAGAA(GCA)4GC 11 10 90.9
S5 (AGTG)4 9 8 88.9
S8 (CT)8RG 9 9 100.0
S9 (CTC)4RC 10 10 100.0
S10 (GA)8T 10 9 90.0
S11 (GA)8C 9 9 100.0
V34 Average 9.9 9.3 94.1
4 Total 188 177

e YACKRFIIAE (C 8 T), RAEFIFMIE (A BH G,

Note: Y represents degenerate base (C or T), and R represents degenerate base (Aor G) .
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M 23 46

M 47 68

sLLLULLLURLLLLL LR

M 69 89

1 514 836 7 89 M AMB BRI HER
B AREA RIS A
Fig. 1 ISSR profiles amplified of 89 tree peony cultivars by primer 836

The numbers represent different tree peony cultivars.

22 EFHEURHMHRXHASM UPGMA BE SR

PAOEGRALPF it FfORT 188 AN i (R 0ty B A S AR A B, JEARAT 4 278 AN AN [] fy o ] f) 222 %
MRS AR s A P AR UR S R “WIFHAL” 5 RimbeE”, 4 0.7744, BiHIZP
AR TR GO R . MR B R NS SBAZL 5 AEm’, h 0.3294, B —H K%
KRB I MEHAIHILR AN T 0.3294 ~ 0.7744 2 [0], P35 0.5722. WERISE EalLIE H,
LA 0.53 Dy B AH AT DL AL P F S Rl 2 0 PSR (B 2D

91T RIE: 66 ANahFl, W 57 ANHAEFE Gl P HASER R 96.61%), 4 AN ShFl, 2 4>
VR SRR 3 AN E A AR BE 2D T SRR AR T RSO ANIESE B 1 RN 2 W),

551 RAT 9 AN, dE 4 ADSEREGM (R SE AL TSR B K 80%), 4 A HAELFHATN 1 4
AR 25 2 WRAT 57 Ndh A, RS 52 D HARF AU HA R 88.13%), 2 ANAIR i
Al Clr BRI E AR 50%), 2 AN rf AR 1 AN S A

FIURSEA 23 AhbFr, 45 18 ANEN A G BT E A SR 85.71%), 3 ANHAKFIAT 2
AEE SR BB R  TLRI 0 2 A (5 3 WA 4 W),
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Fig. 2 The UPGMA clustering map of 89 tree peony cultivars constructed by UPGMA
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3 WIAT 20 A, IR 16 ANEPN R G EINEFTE 76.19%), 2 ASHAMFRT 2
AEE R 24 WIAT 3 AR, AR 1A HARSRRA 2 ASE R, By A EIER.

ISSR 70 FARIC HATE K. S5 REVENEF . ARG RAHERIL A (Reddy et al., 2002),
DRI AR B 75 92 m] LG B A7 A IR AR AR A 2 RO IR B — M 78R ] (Nagaraju et
al., 2002) o AHIEFE A AT i PV 32 A R ZE R 12 Nei's 25K 22 AEMEFREL 14 Shannon’s
fH IR A (ZEM 45, 2007). JiEHE GROUKFIFKE M, 2008) WFFTA RAAML, X L8R,
JITIRALPE S BIAFAE T o (IR AR 7 o RN &5 S AN SRR STE AS e i T R 35, 20110, SR ISSR
Iy AR TR LU AFH X 73 89 AMAN[RIACUSAL P F it Fl o

JesE (2011 XL PHESFRCHITES SRR, Ko [ A dh R R Oy 3, (H A g
BRI, R AR BAR X 7 o ABFFTE R T, 96.61%M HA AR —K, R
CERY . B M BT L2 AE N RN S, XU A HAS SRR R
BOERIPRG R R o [N AT BT 256 B S AR B S RO SR A i SR AE —2 . [AIE, ISSR 73 145
LRI SARC I I MREF AN TE, 38 ] AN LSS S EA T b PR (8L S R 0 Hr, X5 2R
A Q01D AERALPI A E A E P IR A — 2L

AHFFEH LLISSR 70 FARIC A 3Eat, PEAERIT 68 Al HE AN CEIPN KRS IR A RRIR
gf HABEMERGE ) 5 21 AR E R (FERL AEt i) Z ISR GOCR . 45 R DL 2 K A i F
AR it o ) ) 3 A P 2 L PRl b 2 TR PR A B AR O K, 3R I3 28 5 [t £ 5 R 30
B FRAAT N ROy 0 [ b iRt G rR R 20 il Rl DA D 0 (0 R st s AR S - AT,
MRAEAWT IR G, A5 T S rp ] DU 38 A PR 2RO A0 1)t R HEA T 2848 BB b 5
SR AT T A BUACHEAR ] (AL b (AR 4 AN fD R AR 2] —kE, ~—P T BUE
BN ISSR 514 ALACIR I A AR AR IX LEH P} iy b 2 ] e A 22 R4
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