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Genetic Relationship of Partial Peony Germplasm Resources with RAPD
Markers
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Abstract; Relationship among 5 wild species and 26 cultivars were analyzed using RAPD ( Random am-
plified polymorphic DNA) markers. One hundred and fifty three amplified fragments were detected by apply-
ing 17 10-mer primers, among them 149 fragments were polymorphic. Cluster analysis was then performed by
UPGMA method. In the dendrogram based on the genetic similarity coefficients, Paeonia anomala were sepa-
rated from other 30 samples at GSC ( Genetic Similarity Coefficient) of 0.32; And at GSC of 0.54,
P. veitchii, P. obovata and P. mairei were individually separated, while P. lactiflora was still linked together
with all of the cultivars. The result suggested high genetic homogeneity between the cultivars and P. lactiflora.
Comparatively, the other 4 wild species showed distant genetic relationship with the cultivars, and the order
based on the GSC from close to distant was arranged as P. mairei, P. obovata, P. veitchii and P. anomola. This
molecular study revealed the narrow genetic background of the cultivated peonies native to China, so there ex-
ists broad space of improving the cultivars with wild species.
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R ROUHE X R, REURERIRIT RS MR R AR S BB
L TFAZHBERIRMOBFRE AHLE, BN RHAER —, AAEE Hosoki % (1997b) 4R
T RO AATZ & B M RS SR, R T IR SIER K LB R R R,
GBI TR AN P EBH AR A, A R E WA AT R A EE IR
it ZREE (ALY %, 2002; BRAE %, 2003; TIEF %, 2006), AR R
(A B2 4525 (Paconia lactiflora) ~AFbo AHFFC LU= 5 NEFAEATZHI 26 4Heb dh
SIS, Bk RAPD RiZfES FART ERITHRE SR REEKR
1 MRSTE
1.1 #H
26 AR, T AR € SRR TR R 0 P S 25 R 52 46 7 5 AR B
RO TR , £k B EAT25F B R A BRI, JOY SR X B FAGH
B (R 1), TIRIFEREA—E, SHREER, 1A RRRRE, RIS AR, o
HH R,

F1 HABERANY
Table 1 The cultivated materials used in the study

R L HEEmIER %5 AP FEORIER
Code Name Flower color and flower form Code Name Flower color and flower form
1 HEA Fif, Bma 14 R 41t 26 R
Baiyupan White, single Fengyu Luojinchi Double color, anemone-like
2 *x% g LR 15 X BE. GEE
Meiju Red, anemone-like Qingwen Pink, proliferate
3 214 W, 2EE 16 HrEk & R, fE%
Chenxi Pink, crown-like Fenzhupan Pink, proliferate
4 R af, 2EE 17 ZILBR a1, BHE
Yingxiong Hua Red, crown-like Duohua Meigui Red, invariable form
5 EET B R 18 =) &3 B, 248
Liantaizi Double color, anemone-like Wulong Tanhai Black, crown-like
6 EIL R 2E,5H% 19 R B R
Xueshan Hongxing Double color, proliferate Liantai Double color, anemone-like
7 BRAT A N 20 wEQ BHE,, SRR
Tieganzi Purple, anemone-like Fenyunu Pink, single
8 i E B, 27E 21 KE 5 e HmE
Jindaiwei White, golden-ring-like Dafugui Red, rose-like
9 EERS ¥ IR 2 B KE #n, IER
Zilian Tuejin Purple, lotus-like Taochua Feixue Pink, chrysanthemem-like
10 HIC & SRS 3% 23 HER HE, 2R
Yangfei Chuyu White, rose-like Huangjinlun Yellow, crowu-like
1 ARAE R B, G 24 R B R
Yanzhi Dianyu White, proliferate Qiaoling White, anemone-like
12 EA B, &R 25 it 4 3 B, G
Xiren Pink, golden-ring-like Zhongshengfen Pink, proliferate
13 i RN il 26 k& HE, 2d®
Foguang Double color, anemone-like Bingging White, crown-like

BIERTA MBS MG DNFRA (Poeichii), WAL (P anomala) . %25
(P. lactiflora) . EWEATZG (P. mairei) FIEATZY (P.obovata) , ZrBIE B HRMEIL . FEFTHIX
MEEFI/RLIL, BEPE P BRI R 1L, HHRAE SRS T LR, B, HERETHERBRE
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B, RAKRSREEERER L2,
HEIREL DNA BIRP R i, 20518 3 ~5 REBR (BEDLBUE) REBRATR.

®2 HkEFEHH
Table 2 The wild materials used in the study
58 A4 wERE Y S
Code Name Root form Leaf difference
flower form

27 JFRAT BE, BRE R AR TRER, BB

P. veitchii Pink, single Column tap root Pinnately parted, lanceolate pinnule
28 RIRATZY ALY 27 ke 320 PREH, B R

P. anomala Red, single Spindle tuber Pinnately parted , line-lanceolate pinnule
29 EMATZY he, Ama LS FREER, NHRIE SR, it 2%

P. mairei Pink , single Column tap root Entire or lobate , narrow ovate or elliptic leaflet, entire leaf margin
30 SF2) EER, BEA RAEE AR AHEERH DA RIVE SRR, RE B R

P. lactiflora White or pink, single Column tap root Entire or lobate , narrow ovate or elliptic leaflet , serrulate leaf margin
31 HAEY HEN, SR B+ EAR AHBBH, NHEME &%

P. obovata White or pink , single Column tap root Entire or lobate, obovate leaflet, entire leaf margin
1.2 FH&k

CTAB B2 B 41 DNA (Doyle & Doyle, 1987) , RAPD - PCR R WA &N HiEf 25 ul, H
7 10 x buffer [ 200 mmol/L Tris-HCl, 100 mmol/L ( NH,),S0,, 100 mmol/L KCI, 1% Triton X-100,
20 mmol/L MgCl,, pH 8.8] 2.5 pL; dNTP (each 10 mmol/L) 0.5 pL; 5|4 (8 pmol/pL) 1 pL;
Taq BEHE (2 U/pL) 0.5 wL; DNA £tk (100 ng/pl) 0.4 pL; ddH,0 #20.1 uL, RNBERFRN:
94°C FiASME 3 min; 94°CASME 30 s, 37CiB k30 s, 72CHEH 80 s, 42 11EFF; 72CZ4+HF S min, PCR
SR FE PE9600 L it47, P 384T 0. 8% HUIEREEER b AT Ik 8.

SitAicR&H, L Dice ZEGTHE A SAHREBREMEUE, FHEARXN: S () = 20/
(2a+b+c), Hb, af0F 1M1 j HAEMNLLEE, bRRIH ) TWLRE, « RFK A i BHALAE.
BB RERVE N — N AIEE AL (OTU, Operational Taxonomic Unit), KA UPGMA & (JEANAED
X243k, Unweighted Pair-group Method Using Arithmetic Average) BEfTRASHT, FAKUIEMEREAR
WA, $IE4bHEERA NTSYS-PC2. 02 #1 EXCEL {4,

2SR50

2.1 RAPD ##f

B HERE 4 D RFBIRAR DNA XF 80 RBEALS | 4T T, Ko 17 RRBERKN . TEEN
PHIEY), WX ST | YrN £F 31 MALELEEATY HE, HENTHEY ST R . TR RKE
ZEEHPTE 300 ~ 1 500 bp Z[Al, SICHITIA 3000 bp (& 1 R34 B20 B9 EK) . 17 K519
HURA R Iy 153 KRR, HPEEH 149 &; 5 ANEARELY ML 106 FRMH, £
104 &, BEMHEN 8% ; SFEIIEY ML 114 KRNW, SEF 102 %, SEHHHRRN
89% , WL BFEEE —ENRTFF, BMAARENEZKR; MEFEMKT EEEL
BREENEEEENSEEAY, HARKNS M BEMZAFEERANBEER, REX

LAB14 B20 gy e (B 1), WLAES, A (0TU27) 7 700 bp 4. HRARATZ
(OTU28) 7E 800 bp &b, EAjZ§ (OTU31) 7E1500 bp, 3 000 bp Ab# BRI FW, XLERFU
FH i —HRAE S MNFEMZEBEERHE,
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M 1 23 456 7 8 910111213 M 14151617 18 19 20 21 22 23 24 M 25 26 27 28 29 30 31

bp
3 000
1 500—

600

1 5|4 B20 EFERMAP RAPD §1EH
M. Marker; 1 ~31 ARMHS ., HEILE 1 MK 2.
Fig. 1 RAPD - PCR profiles of all samples using primer B20
M. Marker; Samples codes 1 —31 see Table 1 and Table 2.

2.2 BUBRERSVTRMNATFEMNZ AHFEEXR
H 17 465 9I7E 31 RS S 153 Sk DNA 000K I NTSYS BTt , HREHER
WE 2, AHREIH, FERREKERPOEFRLEEL LI L2,

L1 L2

—_

LI

—OWRN NNFE AL NLEDNIDSWO

IR

45 Code

\71

0.17 V o 0.35 | 0.53 ' ‘ ‘ 77().7] 0.89
TR AEHH DL R %L Genetic similarity cofficient
B2 7R Dice REMEM 31 B RIKRER

Fig. 2 Dendrogram of 31 samples according to Dice coefficient

FEREEAL L (5=0.32) E31 DMrRBAMAFASE. JRATE (0TU28) AM—%, HE
HY 30 DRPRER O — R, ULHI S MR ARG, BRATH SRS R (R R Bk, S
E. ZERSHMBEMARHESERAR -, SR TESATREFER T XF/RE
WX (BT %, 1994; BRAMEREIE, 2000), EREHIAHES, SRESGEMNTIE
B (WK, AR, dLat, TA%) BAHEE, IF R e 53 51 fasmic s, B
MEJLFATRSRERBEGGREERME . TBSRFE L, SRR FRES, KRR
AT LSRN GEERASRAMAT F, XFMFIEAOPRIEFAZ , AR EE
B MR,

BEZL2 (S=0.54) K52 REH LR NIFKA (0TU27) . FATZE (OTU3L) FIFEMA
25 (O0TU29) 3 MEFAFA G X FISm A B i, MATE SR AR R L ESE, FESTFEMALY
(OTU30) ZEHERAGE—E. ZREEREKRE: (1) BT ERESFHABRETREN—3; (2)
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B SEAEMBREEMBOVHIE, NMHEEZXREED; (3) H43 MEFEMNSRERE
NHRBEEARERBR, REXRRARL, RERXETENSRELMESTHLEITE, SRE
FMERECR HIEELEIKKCON . RIATE . BEATA . IR, BERSHES¥EZRENYE: Nk
ARE BB SRR EFKEERBXE, BHWFER, SRIEHMH ST ER B,
BRI )1 AT B AR BRARAT 25 2 5 B e BRI R B B AR Fh o AT 2 . SREATESFIATEG 3 ANEF AR
BN REYAEEZH, BAMERIKATEESR, FFAEMATL SHIEAT R 5/ MR & 4 H
l, HRRMERHEREY, BEMZIREFRAEX AN RE (REANZEE,
2000) , HMRERFEATLHSEEMATHMRRRNE .

3 itig

3.1 RAPD fRIZENBH AR EFR DS EMNE

A F A RAPD FriciE Mg~ th B AT 25 SR IB M Z BRI A SE R, RERSEY
TEHBESFHIRZ FRBE LG REA B (FEBEMEEZ, 2005), W RAPD fRical A
BOFH AT R BT TR AR F LR REIR R, TR RAPD SOR B H FAIZG S £ R R
TIFMETEREIKT L 20 FHr{H (Hosoki et al. , 1997b)

RIRIEREER, RAPD ARCEATy d b KPR EEES M. AT mAR2E, HAl
7 P EEURR, BEENFENPLITE (BRBHZEEREE, 2000), FEFFREES &R R
LR, HEEHROARE, HERELS FIRCR AR MELS PRTHERANE, B
FIRRIARXE S, B2 P, RECRESBRFHE 3 REKEHL S =0.64 MEEREFL L3,
LM 2 3 K3 CHER (0TU20) MARN—K, ‘KFAEEM (0TU4) M
‘WM (OTUL6) RAFH—2%, HERME X MEKIBEEENFHRN "#HeR'
(0TU23, ZEFAMAREGHARPHEH - A ERGH R, FEER, FEERSEHEN
—EREE), FRNRITBBNRENGFHOREFR AT 2o EHR, MEKKEHES ‘BT
&’ (OTUL) . “#34E4° (0TU9) B %K, MR | RERER, TUBLRRERSHA,
B BRI KT, BT A S T8 M4 F AT RAPD 7047, HERRWRMIREMETRS
HAR, E%HA—B (Hosoki et al., 1997a; BRIENAI %5, 2001), TiX$ATZ i Fify ISSR Sp Ak
EHRMOREACBSHRECXKES (FEF %, 2006), EEIHIAN: BHTAE, 411
HREEEY), SRS R4S, FEHHER . RESFEMRI e £ 2 H A 30 UE
1k, SECEAE RAPD $dE 2 bR RS R T B A TG,

3.2 hENHRMHIEEROFR

IEANRTSCATIR, RAPD JISHMT 5o S T AT MFh IR S 5 MR EF A R BHRE S Tk BRY
BERASER, RERAHTRNGGHUEL TS EERSEREMBEAMB h EATL s
BIERRE,

REF 8 FEF AR, HAMEEEEER (F3XHE, 1958), HPZHAL (P.emodi) . H
FEATZ5 (P sterniana) ¥R FERHMX, THBATLY (P. sinjiangensis) FIRRATZM R o4 T
BHX, 4 MEFEMBERENM, HELSRESHNEEMA P ORARE; 1A, 25 A IEHE
AT E KA XS AR IE R, Bt EERZNEEERRESM T, AMEHRR
th, HTZBRAMSEZRE, RITKEDBAGIFHREDFENL ., SHNGMALAL, AR
A2 SR G 2 1) S TG B B R i R A —E R B3R T UL Rl

TN 4 B, BIATEE . JIIFRAT . EATZMEMAT M ARANTZ, HESHE ESE S
AT ED AR A EE K (BRATERETE, 2000), BRBRHGHOEER, EHRTREASH
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REMRRES . BEEERIEE, fEREEYAIRTAEXNRTHR, HEERE, RS
BRSFAEMALY (P laciflora) BF—8 (£2), ARRFHFEMGHSRIERHRELSEGH T
FRRERTUH TS XEIEERY, BTG EEMAE—MEZIR, REAIERED
WM. EFAERAEY (P lacifora) 772, BARBMIEMEZ S, BETIHHEE. EAXAE
REBWSIFG, MTHSERRNINE, DREARESKHTURSAESELR, FLEHE
R E TR R AR E - T RN R BEARREERT RIER, BhwE
TR B EER T I BREE SRS
3.3 ENHUERYRTIENHRAMENRE

REBATZGREME AT R AETRY, FRAEMESNE RS R T EA SR RA HOE
Fhasial, ABRR P EATALRIRENS, NIRRT BRARAGH, @ENIvER, SHRATZNART
HAFE AT LRI ERE S a8, FEYRRERIFITGGHIRZGER, Bk, 55
REEE TEEEFRATGERN TR, NS BRI EMRERE 2 FB T E £ MR
B, SRBEMAANE, FRELRROERTIA, X SRR AR REE BRLHNY
JE A,
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