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Abstract ; In order to improve the utilization of germplasm resources, and to accelerate the process of rose breeding, peroxi-
dase (POD) isozyme patterns of 27 rose germplasm resources and 8 progenies of 3 hybrid combinations were studied with
vertical polyacrylamide plate electrophoresis. The results showed that it had certain feasibility to do these researches with
POD isozyme in Rosa. Three general enzyme bands and four specific enzyme bands at seven isozyme loci (Rf from 0.264 to
0.858) were obtained according to zymogram analysis,which indicated the genetic diversity were abundant,but there were

some homology among these materials. The 27 materials could be divided into three groups based on the UPGMA cluster a-
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nalysis at the similar coefficient 0.57. According to the clustering results, materials from sections Synstylae and Indicae were

clustered within one same group, the morphological similarity between these two sections was confirmed again based on our

POD isozyme analyses. Whereas Rosa laevigata ,and R. bracteata were separated in two different groups ,which indicated that

these two accessions were distantly related to each other. The samples of old garden roses used in this study were divided in-

to two different groups,and in parallel with the group made of wild species,it indicated that large differences existed on the

origin of these samples, which could be used for wide crosses in order to get hybrid offsprings with abundant genetic diversi-

ties. Furthermore, according to whether there were specific enzyme bands of male parent in the progenies, five of six hybrids

among two hybrid combinations were initially identified as true ones, and the rest one was self-cross variety. These findings

could offer basic data for further studies on genetic breeding of rose.
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HZRJR SRS HUR (Rosa L) ZB YA IE
200 # B A= % I ( Rehder, 1940; Ku & Robertson,
2003) F1 30 000 4z~ 2 i i ( Cairns, 2007 ) ,{HZ
SO 2 A 0 B AR BE AL 7 A (Wylie,
1954) , 7 %k A 2246 (R. chinensis ) , E. 16 3% 1%
(R. gigantea) , Z 46 3% 1% ( R. multiflora) , 57 W 3% 1
(R. foetida ), 1% [H %% #% (R. gallica) , B} % # 14
(R. moschata) , 6™ 35 #% ( R. wichuraiana) . 734},
TEIACH ZER A R T 5 AR AR 2 2=
( Chinese old garden roses) L 7 BE 15 2| 78 43 i H
(Wang,2007 ; 5k SRR F5 2 ,2006) R, 5 5F
A BRIEA B A R s Z A T, AR
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— M E A B AL PR ICEE, POD $ 2 H TFSE
TR 1Y S 250G 2R (2577 IR 55, 2010) , R BT BE
TR 51 Z e (2R AR, 2012 £ R AE, 2013
WRAZ 3R 2014 ), W0 BE S T AP A K K (Bl
I E 45, 20115 5K I 5, 2004 ) B 44 F s 14 FL 9 M
SE (FIEFRAE,2006) o T H5 RAPD SSR,SRAP
AFLP SNP 257> TARICH AR ML, [/ TAEpRiCH AR

HA AN o TARAE R AL, T8 SR> A5
Jr i, B0 SRR (2005 ) B8 A L ALYy 1] T AT 18
ANBUACH ZEbel A AT E SR I Y 8 AR
T R AUR T 5 RIE, AR
1T, R FH X H 25 0 o 2 25 O R I 2 b L 51
PESEE RIS R WARGE . ABETEE %t 41 43 A
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A A AR AT R M€ | O 3 0l 1 &R
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SEERE Y 41 (M RHMEFE 12 B AERD (15 4>
e H BN 14 IR H A R ER A R
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ASFFAE AN SCHR BT R 2 AR HE B M (Ku & Ro-
bertson 2003 ; Cairns , 2007 ; iKAE AR T, 2006)
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0.5 ¢ TR, N A A5G, IR A 0.05 mol -
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10 000 r + min™'4 °C 50> 20 min, B IS, 4026 7E 1
mL [ Eppendorf 4 H1, T =20 °C vK48 ¥ HR IR A7
(SARE AT B, 1985) o
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Table 1  Materials used in this study
%5 No. S Taxa ZA Type 45 No. Z4FK Taxa ZH Type
1 AT T LA 22 o) = REAES
Rosa bracteata Wild species ‘ Qinglian Xueshi’ 0ld garden rose
2 [EUN 7 WA b 23 e H A 4E HEAZE
R. majalis Wild species ‘*Yingri Hehua’ 0ld garden rose
3 i E By AR 24 NS HEAE
R. odorata Wild species ‘ Dafugui’ 0ld garden rose
4 L EARY S By AR 25 —hiRAK EEGES
R. odorata var. erubescens Wild species *Yipin Zhuyi’ Old garden rose
5 oy P i 7 By AR 26 AR HEAZE
R. mudtiflora var. cathayen- Wild species ‘ Yueyuehong’ Old garden rose
6 S Ak Yy AR 27 VEDER i LEFES
R. multiflora inermis Wild species ‘ Yueyuefen’ Old garden rose
7 TR Yy AR Cl /3 Fan A H %
R. rubus Wild species * Crimson Glory” (Cl) Climber rose
8 B WA A c2 HARXR A H 2
R. gigantea Wild species ‘May Day’ Climber rose
9 (ELIN-321 WA Fh C12-1 TR FeA it il
R. multiflora f. watsoniana ~ Wild species ‘ Fragrant Buterfly’ Cultivar by crossbreeding
10 T3 SIF A c122 AL n
R. wichuraiana Wild species ‘ Fenfengling’ Cultivar by crossbreeding
11 el iHgesr il c3 HE FFh A %=
R. rugosa Wild species ‘ Mount Shasta’ HT
12 ST LSl c4 e TR H 5
R. laevigata Wild species ‘ Kosai’ HT
13 AL LEVEES C34-1  C3xCARRR 1 Zefh F AR
‘ Ruanxianghong’ 0ld garden rose C3xC4 Strain 1 F, of hybridization
14 PO 2 LECE- €342 C3xCAHRR2 Z&Fh F1 AR
‘ Simianjing’ Old garden rose C3xC4 Strain 2 F1 of hybridization
15 AR HEAE €343 C3xCAHRR3 ZeFh F1 AR
¢ Zihongxiang’ 0ld garden rose C3%xC4 Strain 3 F1 of hybridization
16 anit e ES cs YR FRhAEH %=
‘Lii e’ Old garden rose ‘ Charles De Gaull’ HT
17 IR RESEES C6 FANE S AR H
* Yunzheng Xiawei’ Old garden rose ‘ Hongxia’ HT
18 T LSV ES C56-1  C5xCO6MRFR 1 JRh F1 AR
‘ Yulinglong’ Old garden rose C5xC6 Strain 1 F1 of hybridization
19 A e €562 C5xCOHRR 2 Zefh F1 A%
‘ Huzhongyue’ Old garden rose C5xC6 Strain 2 F1 of hybridization
20 B =313 eSS C56-3  CSxC6HRAR 3 Zefh F1 AL
¢ Chunshui Liibo’ Old garden rose C5xC6 Strain 3 F1 of hybridization
21 B LEES
‘ Sichun’ Old garden rose
KR, 1999) . FRE S Z E] (%) Nei DA RLTE 52 4 (genetic similarity

SR FHBL IR I -39 2 e 32 e £, (5 A 45 A
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Lo
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S 7 TGP S R i AR =

W h LA A SO RN 1R 0 1758
LB 0,1 JHFE, R NTSYSpe 2.1 43 #4411

coefficient, GS) , F FHAEIIACE34 1 (unweighted pair-
group method with arithmetic means, UPGMA ) #4755
ROHIFHHE R G (225 AE, 20125 T R R 4%,
2013) .
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Fig. 1 POD photograph of 27 rose germplasm Material names are listed in table 1,the same below.
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Fig. 2 Ideogram of 27 rose germplasm
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— 8 SRR B A IERIE S a beeeee P T 4 Table 2 Rf value of the studied materials
DIRGIET(No. 12), EAHRIRREE POD B e e
@E%; E-i g E(J %ﬂﬁﬂiu % % ( No. 6) ﬂE[] ¢ ‘{ﬁﬁ I:l:l H ’ Zymogram region band Rf Material No.
(No. 19) 4 5 &% ; HA MR BT EUE 1~4 2 J8] A (Rf = 0.264~0.650) a 0264 3~10
AR A5 Tty R AF T 3 238 S L A A e A B S 70 b 0358 1,3~10
%24\@‘@%&(% 2’)’%%“% A B:(sz 0.264 ~ c 0.425 §7,41,962~110,15~
0.650) ,B X (Rf=0.858) , A X fu#f a~f /N 5577, B d 0514 6,18,19,21,22,
R g — 4, Holta b WEPEFPEEA o f L ese b s a0
TEAFRA, o d.g AITAMEHIILA T, d B 24,25
T A HAAT A AR RS TR, 7 A IX boooer St
() a A, B 00 B 35 A, R R B AR B T B (Rf = 0.858) s 0% 2,3,6-~8 11,
(No. 1,2,11,12) , by BRAR R 550 BOR | 41+
(No. 2,11,12)  HARB AR AR, Frad% K3, 3 NRZAEF, AKX (C2) 5 &

HAZHEA ¢ W, BAEL % (No. 13~15,18~20,

24.,25)8 PP H e £,

22 IR ASF R EASRRVEHTIFIE
BAT A 5 AR 1ot S A ) Tl i R L

£07 (C1) HHTCHRIE M, — 3 2050 Jm AU Aby i
(C12-1) FY R 1 15 W% 22 57 T A, T 4 A 2% Ak ) Tl
TPEARAR R , A T 0 — ALk B KUER” (Cl2-
2) FRORAEIN 2] 5 BCE AN R AT . R (C4) 5
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CHELIL (C3) A HA —AFHERH , e sg 51t
C34-1,C34-2 ,C34-3 WHL ELA AR M BFAEH, 4T
7 (C6) 5 HEAR (C5) M LA P AR A s,
FaZJE At €56-1 B — & AR B4 7, €56-2
FUA — ZR AR 7 04 [R) R 0 AAG I 3 A BEAR g
ZAAET, C56-3 REA AR KRS , HL A 55
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Fig. 3 POD photograph of hybrid combinations and their

progenies  Arrows refer to specific enzyme bands of male parents.
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¥ 27 4y A ZER0 SR RN POD [] T il il 3% AR AiE
AL T B , 0 NTSYSpe 2.1 H AR5
ERRAEAHRIEREL(GS) , M 0~1(F3), £3FE
IGRIE 2R E R RILE AT, Hp &
KHAEEBE S BT, mad kA E50
WS AT A, R R SR AR S BOR L R H e AR
“HRZ A AK ZE0 GS e K, GEL X R,
DGR Pk o Sl A ey B
CRET M — R Y GS f/N, RE R RE
it HALRRHY GS 7E 0.143~0.857 Z[H],

K UPGMA 355 27 (M RL AT RS M, 14
FIRIBLRE (E 4) . DAHRLREL 0.57 9 A, it
R 27 YRR R 3 SR, 5 — AL G Rt
Rl EOBE M RN BT B A R 2H PN DR A
FH0M 0.86 HFE, FKH T MaOFKHAZE B
T B TR, I S S AT S i 4 ) SR AE —
2, FIRMR S To Il AR 0.81 AR —A413L
WA 7 A e A R SRR BOL S A
T e R BN 0.83 4b, 12 75 HoAb Ak 50 5
Tk, HApRd B H BMEERNS =4, Hrp &

20 DU R FROKSRIE C BRI ORE B M
C— A RAC S BIER LR O 1 AR A

3 W54

Xt (EST ) A S84 UM ( CAT) HE AT 1 4
5% AR IX ARG PR SS , AN S HOWEE i A k)
U2 D0 Y TS ) 1 =G RTINS 2= 3/ e =Y (VG
DUFE SRR A R b A i3 (£ 2R 55,2013 5270
PRI IS, 1981) , {H 75 25 28 55 v B4 A R R A
(FRIEAREE ,2006) o JIT LAEEAR 48 BT I R R B G
& BT o0 A, AT 2 W AN A ) R T 4R
eI TR T 3 Bt o8 B — & Il A7
iy A= Kt 28 A ZE R EHG S55R R AN R R RHE
Tt B A% 2 Rl I v 2 S ] . R b iA R
AF 1L Z A1, X 5 HT A JE 2 (Rehder,
1940; Ku & Robertson, 2003 ; 5K 1A X Fl & 75 2,
2006) fEPE(FEBEEAE, 2010, 5K 545, 2010) 2 SSR
(JEIF2£4,2008) 554> F /K7 L WF5E 45 i 4518 —
2, RErh B AL K H Z= KO8 T
PR TT S L E K A 25 DG i S A7 3
RN — 3, 2 a5 X5 ToR S R e —i, X —
SR T kBN H FAH 5 G HEH %
(Matsumoto et al,1998;Jan et al,1999) , JEZ& [, H
AU N B B ORE AR S 4T I A 1 AE, B AR Ab i
(Rehder,1940; Ku & Robertson,2003) , X H{1E T
AR E AR, X7 DR 44025
THRH AL (Wylie, 1954) , R BIHACH F=it
1575 5 8% (Matsumoto et al, 1998) . {H13 1 & 1Y
&, ALY T3 A4 AT 3 4R R 2 1Y A
PRTE T —ik, eAb 1) b3 AT 3% % 7E 2 BT B 58 15
HIE T RN 2465 4 = A5 R M RE (X R R 4
2008 ) , A 3 A 5 A ) 2 Ao 5 4 5 v E A SR A
(Lewis & Basye,1961) , JES P44 B RAE—AL , Ry
FAS AT PSR A TAKEE . BARRA S A S VR TR
B ERER A B A BBVE T T A — K
"1 (Rehder, 1940) | fHASC A 38 T3 S A0 Py [R) T fifg
ST ARG AN AS [F] B R 2 v, SEBR | bl A
PRy TE R A R AT, B R R B
( pubescent or woolly ) 25 P IR #RAR 25 5 X il F 4 P
F. RAPD 43#7(Jan et al,1999) HLik k= # 2 ] 3%
GORRBIL . FrLL e B BivE X — PR P2
BRE & ZEREE P (convergence ) , T
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Table 3 POD genetic similarity coefficient of 27 rose germplasms resources

1 2 3 4 5 6 7 8 9 10 11 12

14 15 16 17 18 19 20 21 2 23 24 25 260 27

1.000

0.714 1.000

0.571 0.571 1.000

0.714 0429 0.857 1.000

0.857 0.571 0.714 0.857 1.000

0429 0429 0.857 0.714 0.571 1.000

0.571 0.571 1.000 0.857 0.714 0.857 1.000

0.571 0.571 1.000 0.857 0.714 0.857 1.000 1.000

Nl - NV B N VR )

0.714 0429 0.857 1.000 0.857 0.714 0.857 0.857 1.000

S

0.714 0429 0.857 1.000 0.857 0.714 0.857 0.857 1.000 1.000

—_
jas

0.714 1.000 0.571 0429 0.571 0429 0.571 0.571 0429 0.429 1.000

—_
)

0.857 0.857 0.429 0.571 0.714 0.286 0.429 0.429 0.571 0.571 0.857 1.000

13 0429 0.714 0.286 0.143 0.286 0.143 0.286 0.286 0.143 0.143 0.714 0.571 1.000

14 0429 0.714 0.286 0.143 0.286 0.143 0.286 0.286 0.143 0.143 0.714 0.571 1.000 1.000

15 0286 0.571 0.429 0.286 0.143 0.286 0.429 0.429 0.286 0.286 0.571 0.429 0.857 0.857 1.000

16 0571 0.857 0.714 0.571 0.429 0.571 0.714 0.714 0.571 0.571 0.857 0.714 0.571 0.571 0.714 1.000

17 0.571 0.857 0.714 0.571 0429 0.571 0.714 0.714 0.571 0.571 0.857 0.714 0.571 0.571 0.714 1.000 1.000

18 0.286 0.571 0.143 0.000 0.143 0.286 0.143 0.143 0.000 0.000 0.571 0.429 0.857 0.857 0.714 0.429 0.429 1.000

19 0.143 0429 0.286 0.143 0.000 0.429 0.286 0.286 0.143 0.143 0429 0.286 0.714 0.714 0.857 0.571 0.571 0.857 1.000

20 0429 0.714 0.286 0.143 0.286 0.143 0.286 0.286 0.143 0.143 0.714 0.571 1.000 1.000 0.857 0.571 0.571 0.857 0.714 1.000

21 0429 0.714 0.571 0.429 0.286 0.714 0.571 0.571 0.429 0.429 0.714 0.571 0.429 0.429 0.571 0.857 0.857 0.571 0.714 0.429 1.000

22 0571 0.857 0.429 0.286 0.429 0.571 0.429 0.429 0.286 0.286 0.857 0.714 0.571 0.571 0.429 0.714 0.714 0.714 0.571 0.571 0.857 1.000

23 0.714 1.000 0.571 0.429 0.571 0.429 0.571 0.571 0.429 0.429 1.000 0.857 0.714 0.714 0.571 0.857 0.857 0.571 0.429 0.714 0.714 0.857 1.000

24 0286 0.571 0.143 0.000 0.143 0.286 0.143 0.143 0.000 0.000 0.571 0.429 0.857 0.857 0.714 0.429 0.429 1.000 0.857 0.857 0.571 0.714 0.571 1.000

25 0286 0.571 0.143 0.000 0.143 0.286 0.143 0.143 0.000 0.000 0.571 0.429 0.857 0.857 0.714 0.429 0.429 1.000 0.857 0.857 0.571 0.714 0.571 1.000 1.000

26 0.714 1.000 0.571 0.429 0.571 0.429 0.571 0.571 0.429 0.429 1.000 0.857 0.714 0.714 0.571 0.857 0.857 0.571 0.429 0.714 0.714 0.857 1.000 0.571 0.571 1.000

27 0.714 1.000 0.571 0.429 0.571 0.429 0.571 0.571 0.429 0.429 1.000 0.857 0.714 0.714 0.571 0.857 0.857 0.571 0.429 0.714 0.714 0.857 1.000 0.571 0.571 1.000 1.000

ﬁ

NN=2=2RN= =2 N2 =R NN NN =0 A 00N WO1—
o

IR0V TIO A W=NONNNONW—

(i

0.38 0.54 0. 69 0.85 1.00
Coefficient

Kl 4 27 iy A =R BT HrA
Fig. 4 Dendrogram of genetic relationship between the
materials obtained with the UPGMA method

I A1 AE ( synapomorphy ) ( Wissemann & Ritz,
2005) , HEPRAAYECEL AR A S 2 A RN

— 20, RWATE R AR 2 A 2 LRI 2
m AP AL R AR B T —EEH XA R
FEFF2#45 (2008 ) B S SEAR —2, ST AN &
A ERAE—H R R AR A B A I 171,
X — WL AR IR 52 . RAE IR T (R, X for-
tuniana ) B /& W 4 B A1 K FF 4= 28 1M 2K ( Crépin,
1889 ; Matsumoto et al,2001) . FATHE H [l 56 v 7
FHAERACA S WL H ff 46 BKER < PRI 21 4%
e H BRI 22 S8R 4552, stk ) 2+
ANBEWT &, 13X AT UG A9 T AE o 45 & 4 IR FR Rt
— S5, Ak, BT H =R, S EAE A
R —HIF 9 56 &, AT 28 H 2= 5 R a] )i
I5.25 S 3R AR AR A G HOE 2 5B 2=
TR H 224 55 AR Z A 1Y SR 2% O R AT,
AT DE RS A BRI GEAM B, e 450k
B (FEPE S AE 20105 5K 5545, 2010) , AR FH A [
R AR5 R B i Fh e 28, Nk As BA B G
A st AL Z RE R 228 S5 AR
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XA F AR DO % 8 S RGN (SR AR A
2006 ; 7710 FE 55, 2012) B9 58 5 16 % i 3 547
B (1) ARG EA WA Ry, B S At B i
FRIEHT 5 (2) SRS BEAS B LA FRAE A (SR
FUAIZRE 5 (3) A 5 BEA LU BA FRAEAT
ST 5 S5 AR FLR AR 5 = =R E B
N G P T S S R N TR N W A [ 3 W
A BPPAEARC B, HHKR) R
FEAUR T LIRS = RGO, 428 J5 0« A by i
FIR RS S PN BRAT TR A, 0 SR J2 X ik
PIAS AR TR BR HESEA TR IR S5 0, A= b B S 1
EANBER . HARPIN 28 A 1458 Ja AR S -
WY SEFRE AT HEWT C34-1.C34-2.C34-3,C56-1,C56-
2 ESLZRF, C56-3 N A 3SR,

1 T 327 6] T o0 T b i 1R S e [R) T il
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