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Abstract: [ Objective | In this study, 11 phenotypic traits (flower color, petal type, flower type, number of
flowers type , flower shape(top view) ,floral fragrance, leaflet number, apical leaflet shape , thorn state , thorn col-
or and variety type ) derived from 47 rose variety resources were analyzed in order to provide a reference for the
development and utilization of rose resources.[ Method ]47 rose germplasm resources were used as materials to
analyze and evaluate Shanon—Wiener diversity of trait indexes, cluster analysis and correlation analysis were
carried out based on 11 phenotypic traits.Finally 47 rose varieties were comprehensively assessed by means of
principal component analysis. [ Result] The results showed that there were abundant variations in phenotypic
traits of the 47 rose resources.The genetic diversity indexes of 11 phenotype traits ranged from 0.46 to 1.67.The
genetic diversity index of flower color was the highest, and that of flower type was the lowest.The coefficients of
variation of 11 phenotypic characters were 18.48%—63.32% , and the variation degrees was in the order of thorn
state(63.32% )> thorn color(55.60% )> variety type(54.00% )= flower color(54.00% )> Flower shape (46.10%)
> flower fragrance (43.62%) > petal type (39.61%) > apical leaflet shape (33.05%) > number of flowers type
(31.40% ) > flower type (20.85% )> leaflet number(18.48% ).The results showed that the variation coefficient of
the number of leaflets was the lowest, and that of the thorn state was the highest.The correlation analysis showed
that there was a vary significant positive correlation (P<0.01)between thorn state (TS)and thorn color(TC) , and
the correlation coefficient was 0.870.The flower color (FC)was significantly negatively correlated (P<0.05) with
the number of flower type (FT) , the variety type (VT )was significantly positive correlated with (P<0.05)the pet-
al type (PT)and the number of flower type (FT) , but significantly negative correlated with the thorn state (TS) ,
and the correlation coefficients were 0.348.0.346.,0.312.0.330, respectively.The cluster analysis divided the
47 rose resources at the Euclidean distance of 20 into 3 different groups.There were 40 rose varieties in class I,
which could be further divided into two subgroups.And category I-1 contained 30 varieties.The main character-
istics were: the flower color was mainly pink and red, with multiple heads, double petals, oblique straight, and
red thorns.The varieties were mainly cut roses, shrub roses, and vine roses.Category I-2 contained 10 varieties,
the main characteristics were: the flower color was mainly pink and yellow, main single head, double petal,
thornless, cut rose or shrub rose.The second category contained four rose varieties, the main characteristics
were : the flower color was mainly multicolored , main multiple heads, double petal, red, mainly oblique thorn,
the various types were mainly cut rose and miniature rose.The third category included three rose varieties.The
main characteristics were white flower color, single head, single petal , hook thorn or curved thorn, purple thorn.
The variable type was mainly wild species.Principal component analysis showed that the eigenvalues of the first
five principal components were greater than 1, and the cumulative contribution rate was 70.73%.The eigenvec-
tors were thorn state, thorn color, flower type (top view) , flower type, floral fragrance , number of flowers type,
petal type and leaflet number.The results showed that the first five principal components could explain all the
genetic information contained in all the variables.[ Conclusion | Among the 47 tested materials, ‘Sweet Drift’
had the highest comprehensive score , followed by ‘chinensis Jacq’ ,and the ‘Sweet Avalanche’ had the lowest
comprehensive score.

Keywords : rose resources ; phenotypic traits ; phenotypic diversity ; comprehensive evaluation
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Tab.1 Main properties of test material

T s fTiE i Ry e g
Cold Cultivar Cultivar name Cultivar type
1 CHE A
2 2016.07.08-4
3 B E A’ R. ‘Rose Eden’ A
4 sy R. ‘Angel Face’ JEEA
5 AERVEA’ R. ‘Red Eden Rose’ JEEA
6 i gER R. ‘Pomponella’ i ZN
7 PRED R. ‘Sakuragasumi’ AR
8 e A R. ‘Angela’ A
9 W ClEE R. ‘chinensis Jacq’ A
10 SR R. ‘Corail gelee’ N
11 SHrE’ R. ‘New trend’ HEAR
12 ‘A g R. ‘Giant Mediland’ HEAR
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%:2% 1 Continued tab.1

5 s A i

Cold Cultivar Cultivar name Cultivar type
13 SHERNC R. ‘Madame Curie’ WA
14 Rtk ovA Rosa chinensis Jacq. HEAR
15 Rz 5 R. ‘Scepter'd Isle’ AR
16 R TEIIR R. ‘Yves Clair’ WA
17 T R. ‘Sweet Drift’ HEAR
18 R A EIN R. ‘Cleopatra’ HIN
19 R Blue moon AR
20 P R. ‘Lovely Green’ 7
21 T R. ‘Goldmarie’ EViz
22 N R. ‘Juliet’ Iy
23 RAE R. ‘Traviata’ Ipia
24 e R. ‘Sonus Faber’ YIik
25 CHRAE R. ‘Princess Alexandra of Kent’ Itk
26 RE AR Rosa‘ Haiku Romantika’ Iy
27 RIU R. ‘Black rose’ Ytk
28 ‘Y R. ‘Blake Bacara’ Iy
29 TR R. ‘Patience’ YIik
30 Bk H AR R. ‘ Autumn Rouge’ Uik
31 BTN R. ‘Lovely Rokoko’ Yk
32 e R. ‘Leo’ YIik
33 TR R. ‘Lilac bubbles’ Yt
34 CEEAT R. ‘Zixia Fairy’ Ipia
35 gEE YA R. ‘White litchi’ Ik
36 LTI Rosa‘Sweet Avalanche’ Iy
37 LAy R. ‘Otome Heart’ Ytk
38 CHHZ R R. ‘Goddess of liberty’ oIyia
39 L R. ‘Yellow Butterfly’ Uik
40 e faRIEC Rosa praelucens Byhouwer F A o
41 i Rosa laevigata Michx. A Fh
42 “Regent Rosa longicuspis Bertal A= il
43 ‘AR Rosa chinensis Jacq. LEES
44 CRAETIK Rosa odorata var. gigantea WWEHZ
45 ik R. ‘Pu Fu Hong’ LEVES
46 UNERIKH 2 R. ‘Xiao Hua Xiang Shui’ ENES
47 k3 R. ‘Dian Tou 3’ LEAES

1.2 Fik
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Tab.2 Phenotypic diversity

' TEAER D A o
Code Morphological characters Determination of the standard

FC piAEh ZLfa=1, B0 =2, 50 w=3 H a=4 HLLE=5, 5 0=6, 1 4=7, 5 4=8

PT R IR =1, SE g =2, M EE =3, LB =4, FAE=5

FT i3] B (<103)=1, L HE R (10~20)=2, EH(>20 ) =3
NFT 1 Hk=1,%%k=2

FS TEIE (L) BE=1, NN RE=2, BIE=3

FF et J6=0,iR=1,¥=2

LN NI BEDLIEFRRAS PR I, B ARE 3~5, B0/ N4, BOF-24(E
ALS ot /INHTE IR EMBEIE =1, #BE =2, 50E=3, [ F=4

TS IR Je=0,FHHI=1, FF Ef=2, =3, &y fl=4

TC I, Je=0, 40 =1, ¥ (A=2, 21 {0=3, 5 {f=4

Vi A HE=0, & H F=1, A H Z=2 AR H Z=3,

WA F==4, F A F==5, UIHEA F2=6, B7 A= Fh=7

122 #HESR I F o4 ] Excel 2016 PE4T 504G 40 B, 11538 4 R AU F o040 A8 5 BB R 2 HEE
F6 505 R FH SPSS23.0 FE AT AH A 43 AT | 3 B 43 3 BT MR SB35 1 43 o3 A b e BEARRAEAE R F 1 94
HEFR I 2 3, SR 5 AR B PR LY 2% 32 o R AIE 1) £, 1T 534 ERUE F, 56 n > FE) , T LA
B TR L AR AE AL o T B R B A e ) R AE AR 2 A L VR AR T LR A R E P S
MG LE A T M E F X 47 05 A 75 S Ah R A7 HER 29,

2 ZER545H

2.1 AZEMRABERERELSEIT ST

HZE 3020, 11 R HIR A 78 5 R 50K 18.48%~63.32% , F-3175 5 R KUk 41.82% , i W kit H 2=
TERBER BIAF AR R R A A8 S50 AR SR B ol R B/IMK U IR 2 (63.329% ) I8, (55.60% ) i
Pl & (54.00% ) | £ 5 (54.00% ) AETE (46.10% ) 4675 (43.62% ) 3 HY (39.61% ) | T0i i /N ip JE2 R
(33.05% ) AELZEH(31.40% ) AT (20.85% ) FI/NH4(18.48% ) o it Z MR EOCRE , 1111
AR WX Z RS B0 110, ZREPEFRREE R R R ) Y 22 S e K RS et ORIDIRAS e ol
B NG 6 R AL ) ZREMETE B = T 1.0, Hoh SRR U s R 0, O 1.67, FF b TR /)N
IR AETE A6k 250 i 2 RE PR 8 BRI (0.68~0.89) , 46 2570 1) ZZRE M P8 B AR AIK , S 0.46, X Ui W] H 2
HIRRR BN 5 .
22 AZFFBREREMEREMEXED

4710 H ZB 50 Rl 11 AR AR PEA T A S A3 AT 45 SR 26 I (3 4) « SRR 285 R 21 €2 ) 22 BN 2% 16 AH
K(P<0.01), ML R ECN 0.870; £ (O FNFE AR 3 G A OC (P<<0.05) , FHIE R UM 0.348 5 fh R 2 AL
AL LA Z 8] 5 B 3 TEAHOC (P<<0.05) , 15 IR S 2 188 T OC , A G R 803 112 0.346,0.312 1
0.330; HoAth MR 2 H] A — 12 (A S (EAH DG 34 AN B 3%
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Tab.3 Analysis of 11 phenotypic variations and genetic diversity of 47 materials

PRI FAINT /% Frequency of type AR5 BB ZREVEIRRL
Trait 0 1 2 3 4 5 6 7 8 CV H'
FC 21.27 8.51 6.38 4255 426 2.13  10.64 426 54.00 1.67
pPT 1489  27.66 34.04 19.15 4.26 39.61 1.46
FT 8.51 426  87.23 20.85 0.46
NFT 4255  57.45 31.40 0.68
FS 70.21 21.28 8.51 46.10 0.79
FF 6.38 4894  44.68 43.62 0.89
LN — — — — — — — — — 18.48 1.06
ALS 14.89  74.47 4.26 6.38 33.05 0.81
TS 21.28 6.38 3191 29.79  10.64 63.32 1.47
TC 21.28 851 5532 14.89 55.60 1.15
VT 2.13 14.89 14.89  25.53 213 213 383 54.00 1.65
SH4{H Mean 41.82 1.10

x4 4760F R 1A REERERE

Tab.4 Correlation of 11 phenotypic traits in 47 materials

FC PT FT NFT FS FF LN ALS TS TC vT

FC
PT -0.071
FT -0.348" 0.206
NFT 0.152 0.002 0.129
FS -0.027 0.136 0.105 -0.023
FF 0.059 0.144 -0.192 -0.167 0.282
LN -0.040 0.084 0.017 0.083 -0.200 -0.282
ALS -0.075 0.009 0.286 -0.037 -0.019 -0.126 -0.077
TS -0.039 -0.026 -0.280 0.149 0.146 0.045 0.075 0.024
TC 0.055 0.014 -0.102 0.208 0.132 -0.070 0.111 0.061 0.870™
VT -0.102 0.346 0.312° -0.236 -0.027 0.042 0.045 0.228  -0.330" -0.229
*FRIRTE 0.05 K- L i 25, #+ IR AE 0.01 K- I i 3%
*significant at 0.05 level, **significant at 0.01 level
23 AEHREBERESH
XFAT A A 2= G 11 A RAWER AT RIS (1) AE BRI B R 20 1), K 47 A i Fl o =K
o TR E 40 H 5 R, T E—25 R0 R 2 AN T -1 28005 30 dh i, R ELARIE - A
Dok e 2k 3 S IR I RDE o £, B2 3% AR RIEDE IR SOk A, /N4 EL 577 2 3, Totss /)N
A IBELER , RPRAS 2R A ER 2n ], R A LIUIIE A 28 EAR A 2= AR 2208 1, Hp iy
e HERF 4N ONMEFKA 2 Fk3 A A WEa). 512285 10 WF, RZEAHE . L@
Dok e Bk 3 F, BB, J2 s B AR R IR A SR A, /N B 5~T7, T/ N R AR LA
WEIELR A 32, e, DIE H 2R H 25 55 M2 & 4D 20 i, EZR-E AL LR B0 56 H
o g BERR Y, I, 23k  AEIEBE , THBORAE , /N E5~T, Tist /N B0 R 5, o0 e 208
REEA R VIR A A A 2, B & 3 H F A, BERHE AL E @, R 2R, SR,
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Fig.1 The cluster analysis of 47 rose resources
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Tab.5 Main ingredients of 11 phenotypic traits in 47 materials

FTIPRIR ) Principal component

Phenotypic traits 1 2 3 4 5
1 FC 0.25 -0.41 -0.18 0.19 0.40
R PT -0.26 0.28 0.45 0.61 0.19
iz -0.51 0.60 0.12 -0.22 0.29
6K NFT 0.32 0.30 -0.23 -0.03 0.77
I (IR FS 0.10 -0.04 0.70 -0.12 0.27
17 FF 0.01 -0.50 0.64 0.13 0.01
/N5 LN 0.08 0.40 -0.42 0.59 -0.16
Totsi/NPEAR ALS -0.21 0.46 0.12 -0.47 -0.14
FIARZS TS 0.84 0.31 0.28 0.02 -0.23
Jl g€ TC 0.78 0.45 0.24 0.04 -0.11
A AP VT -0.65 0.23 0.23 0.28 -0.13
FEF{E Eigenvalue 2.31 1.68 1.59 1.14 1.07
Tk F /% Percentage 20.97 15.25 14.43 10.34 9.75
AP TTRR /% Cumulative percentage 20.97 36.22 50.64 60.98 70.73

2.5 RFEFRRBERNEETMN
M1 6 nl L, A Mg A =50 Tl 2 H R HER o SRR, 5 M ISR 2 A R HEE T A i
BCH ZERT 15, A0 P A BUACA 2= Rl b, UIAEH 2= ah F AT AR H 2 i B ) R 45 SR, T
JHEAS H 75 o I A7 T i 3 ﬁunﬁlﬁé‘]SO%ﬂO% R HES BN, S e ZRHA IRA R A B E R
24%@5@HFZ&1‘H?)§W§&n,,nn%%éb?%z EREL ARG 2k ORI LR
FERHIE R 22 4E 48 SRSE T, T2 1-2 2509 35%% TR H 2= b R EEARHERHEE TR
&6 4740 AEMBERMERIFIE

Tab.6 The screening of principal component values of 47 rose materials

H o T 5ME Math of principal component Hi4

Rose No. F1 F2 F3 F4 F5 F Rank
17 0.50 0.66 1.72 1.23 1.44 1.02 1
43 1.56 1.14 1.59 -1.06 0.78 0.98 2
45 1.08 0.67 0.73 0.27 0.91 0.78 3
47 1.97 1.03 -0.22 -0.43 0.47 0.76 4
15 0.56 -0.16 2.04 -0.37 1.58 0.71 5
32 -0.18 1.23 0.48 0.76 1.57 0.63 6
39 -0.32 2.15 0.56 222 -1.51 0.60 7
24 -0.14 0.46 1.11 0.72 0.82 0.50 8
13 1.38 0.02 0.22 -0.43 0.54 0.47 9
30 0.13 0.62 0.48 1.29 -0.14 0.44 10
44 3.24 -1.73 -0.55 1.37 -1.87 0.42 11
19 0.68 0.28 0.55 -0.11 0.41 0.41 12
42 2.79 -2.01 -1.23 1.16 0.54 0.39 13
27 -0.59 0.55 2.51 0.52 -1.08 0.38 14
46 0.85 1.01 -1.36 0.59 0.57 0.36 15

31 0.31 0.95 -2.18 2.05 1.21 0.32

—
@)}
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%4:2% 6 Continued tab.6

e F 5 H Math of principal component Hi4
Rose No. F1 F2 F3 F4 F5 F Rank

11 -0.01 -0.21 1.10 -0.32 1.06 0.27 17
12 0.02 1.58 -0.11 1.19 -1.61 0.27 18
29 0.54 -0.27 0.20 0.11 0.81 0.27 19
33 -0.72 1.51 0.27 0.42 0.16 0.25 20
4 1.09 -0.93 1.82 -1.48 -0.36 0.23 21
41 3.51 -3.73 1.13 -0.84 -0.82 0.23 22
3 1.32 0.95 -1.80 -0.30 0.08 0.20 23
7 0.54 0.49 -0.63 -0.36 0.82 0.20 24
9 0.79 0.89 -1.61 0.20 0.33 0.17 25
23 -0.70 0.59 1.65 0.69 -1.48 0.15 26
40 2.18 -1.35 -0.31 1.33 -2.50 0.14 27
28 -0.13 1.57 1.30 -1.36 -1.71 0.13 28
20 -0.15 2.07 -1.13 -1.42 0.69 0.06 29
6 1.28 0.27 -1.11 -1.40 0.3 0.05 30
8 0.69 0.28 -0.96 -0.89 0.65 0.03 31
26 -1.34 0.71 1.88 -0.90 -0.96 -0.12 32
37 -1.13 -1.10 227 -0.85 -0.02 -0.24 33
5 0.23 1.54 -0.75 -3.00 -0.58 -0.27 34
14 -0.32 -0.07 -1.19 -0.80 0.84 -0.35 35
38 -0.75 1.89 -1.52 0.31 -1.99 -0.35 36
35 -2.64 -1.50 1.48 1.44 1.01 -0.45 37
18 -1.00 -2.33 -0.46 1.38 1.24 -0.52 38
25 -2.14 -0.79 -0.60 0.86 1.19 -0.63 39
2 0.26 -1.53 -1.57 -1.00 -0.44 -0.78 40
1 -2.22 -1.36 0.03 -0.27 -0.52 -1.06 41
10 -2.07 -1.02 -0.95 -0.29 -0.14 -1.09 42
34 -2.53 -0.85 -0.08 -0.69 -0.30 -1.09 43
21 -1.35 -1.29 -1.83 -0.97 0 -1.19 44
22 -2.62 -0.04 -1.53 0.47 -1.21 -1.19 45
16 -1.90 -1.87 -0.45 -0.62 -0.31 -1.19 46
36 -2.55 -0.96 -1.02 -0.43 -0.51 -1.30 47

3 WS

RIER ZAEVERDETE W AR BT A ) 2RI 2N 2, TR B AR T 1 A D AP 4 14 33t
AR 5 20 R AL REAE AR A ISF 18] A X 358 4% 22 S AP AN AR B9 T M, TR 4720, SREIPRAR 28 53 3%
RO Z2 REPEFR R0 O/ INRE RS VR B L 5078 S 8 B2 A0 22 R A A7, H*i‘%ﬁ”%ﬁibfﬁﬂﬁraﬁﬁm
H 25 iR I T B 2 R R BRI B A IRa i 47 0 H =Rk 11 DR BMIR BEA T 52103
e K AN [R) il b ) A7 1 23 ) SR B SRR, AR R4 TR 0.46~1.67 , 4l HiT AT I 2 HEPE RS A B
1.00 RIS Z2 REPERR E v , AT 11 SR IUPER A 6 MR A ZREE TR RO T 1.00, BT A = A #
HNFFERRB RN 285 R A0 S ke 7 B PIR AR 1 A B RIOCRE B2, — A, 2978 5 RAOR T 10%
I, ETREAS 8] 22 57 B R P, AHIFSE Hp 47 10 A 2= BT IR 2 5 2 M A 18. 48%~63 32%, ¥ KT 10%, ukW
/\1%35 s HAETRPEAR A9 AE 53 2 B R T 20% , itk — 2R sE 1T A FRIRR B IRAY AR 548 B,

JEAEERPEAR , 1 5 ERESFECII DTSSR 5 o 8 2 BV E BRI S R LB BT ok RS S
gﬂl'ﬁ%#@%x&ﬁﬁﬁr{tﬁ_iﬁﬁﬂ 278 S R BOBOR A IR 22 R PR JOB Ry , 72 5 20 i/ N g PR RS
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ZAETESE RO , Ze B [R) — MR 10728 S RS SRR B0 — 20k BT, eSS PR v, bR R 2
FEPE SR 0 A Fah b, BEAE R 32 B A F a2 Sk

AHICAE I BT 20 288 2 A4S DL AT AH S 22 B EA T 0 A, DI 7 728 dk 22 TR A AR SC R, AT
FEH 11 A RBUPEAR 2 (8] AR SCHEIBE R D, AP A 1 PR B bR 28 R 0 15 €, =2 (1) 2 AW fb 3 A DG OC
AT AXHPRIR S B AR O OC AR 0 IR AE AN AESE R Rl RIS TR AR | i Fof A R MR 25 LA B i o
FERIFAEIAY s BRixX 5 RPERZ A0, B AR M A 3%

ABESE 8 1 AT, WA I T B Z ah R ST A AN TR 2 7R BRSO 20 40K 47 3 H 2
AR IRR AP T =R T -1 R B LI 2L F, 2k RHEAR AL EH], HA/NMEF K
K3 A HL B AEEH T 1 28RO EOm O @, ik, Joi. 5 12840 H 240k
HEEZLEE T, E2K, NFEIRE . HNRACH O, P, 05k WA, K ORR S, A K
ARV EA T, B—RA TG i AERTIE T AR B —E A3 it — s T %
PEEIRAR R AE L R B U5 2 18] 2 5% 56 28 AL AP TR 45 2R

R 3 M Al AR s R A TR SRR B A RTHR T BB S A IR AR B 1 4R 1 D7 14
PR UANER G R BB S5 AR I A TR 0 1 4 B A, DT ] AT A PR A 20 28 AR ARt
FEXF TS FIMRIE I T 54 F 000, RITTTEkAIE 70.73% , REMS [ R BUPEARAY R ER 705 B o P Fh
SR IREESEO R T AT R IR . H AT, A b B T IR R B MR 25 5 PR B B WA Horp
BET SR R B S 0 3 T B 25 S PR (B () TR0 AT SR F2 oy o ik 6 H 2250
PEPEOFEARCNS H 2l PG IREA T 255 VA, A5 SRR R 2R S Ao deen  7E 6 Ay 47 1 A 2=
GO TP R R PR A LB (B, T YLD T 1 SRR A5 iR . RSO BB 1-1 260 H 1k
WUECRCR Lt o 5ty FEOCO 2R 136 H 22 A 5 20 1-2 R MER M 26 H Al B RCR L#E . 23k
HLT 2SR S s ] vt 2 A 20 3200 A ZEab A HOUL B 6L , BT Tt H 2= i e 0 75 2 D9 SRS A
TFR BTERE , RABIZ IR S RASR A = E M — KI5 1], R W] 7 A RS ERR 5 E 6
FEREFAETAT S ZR A, i) BB 5 RPARZS DRI | i 2R A F fE— KR o

HZE R EAT 3 6 (R B AR ELIE R R 45 5 9 H Z= R BRSO 5 A 72 iy LA
P H Z= U BRI S 20 Ak TR0 =R B — K H FAE B JERANIERY DARR B —E ik
4713 A AT R A , AL IR BRI S B BN R, 55 PN HEAL R 28 A i i
HAFEHE . AW A BB IT A R 22 Ak H 00U A A
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