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Study on Phenotypic Diversity of Related Characters in
Flower of Rosa hybrida

Yin Shihua', Li Chuanlin ', Huang Xiaoxia ', Li Shubin?, Cheng Xiaomao '

(1. Research Center of National Forestry and Grassland Administration for Engineering Technology of Landscape Architecture in Southwest China,
College of Landscape Architecture and Horticulture, Southwest Forestry University, Kunming Yunnan 650233, China; 2. National Engineering
Research Center for Ornamental Horticulture, Yunnan Academy of Agricultural Sciences, Kunming Yunnan 650205, China)

Abstract: In order to study the genetic diversity of floral traits of Rosa hybrida, 9 flower characters were se-
lected from 73 R. hybrida resources for correlation analysis, cluster analysis, principal component analysis and
comprehensive evaluation. The results showed that the phenotypic traits of R. hybrida germplasm resources have a
high degree of variation, diverse types, and rich genetic diversity. Among of them, the average coefficient of vari-
ation of the 6 quantitative traits is 64.00%, and the coefficient of variation of the number of flower heads is the
largest; the diversity of quantitative description traits is greater than the diversity of qualitative description traits,
and the diversity of petal numbers is the largest. Correlation analysis showed that there were 15 pairs of ex-
tremely significant related traits in 73 R. hybrida varieties. Cluster analysis showed that 73 rose varieties can be

divided into 3 groups at the Euclidean distance of 10. Accroding to principal component analysis, the first three
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principal components can show most of the information of 9 flower traits, with a cumulative contribution rate of

71.19%. And the contribution rate of the first principal component was the largest, which is 44.50%. Among the

73 R. hybrida resources, R. hybrida 'Hiogi' has the highest overall score, and R. Aybrida 'multiflora inermis' has

the lowest overall score. Combined with stepwise regression analysis, the flower diameter, petal length, petal

width, petal area and number of flower heads can be selected as the comprehensive evaluation indexes for the

flower traits of R. hybrida.

Key words: Rosa hybrida; flower; phenotypic trait; diversity; comprehensive evaluation
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MasgAl . EEUIETT S TP AR O R BB AE T, IR
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B L, aE X H BT AR SR
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PR (FEIREEL, fERAER ) 2 H =5 A28
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JEHETER A2 L TS R Y e ROR) H A
Dy AR R TR RIS e Y R £
MARA ERIT, MARIETE Z M =R IR 15
gt uur, Wik, ARt TS fE

M . bR ER . . fERTE . fEm
B e . ABF . WIEAE 9 T8 F AH OC 2R X
T340 A FEF IR (34 0 E 2 SRR
9 M A= A R 30 My BUAR A A ) sEAT AL AR
SEOHr . B EIET . MO T . B
SR, DA A BT E . S EE
N ROR 55 TAESRAE R IR 38 5, 0 H b s 5
TR G 3R 5 255 1T 29 B A
1 MBSFZE
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T 20194 6 —10 H E R W W% 7 KX
(24°60'34"N, 102°59'39"E) #kf7, HtikiwH ZF
i PR IR T30 S5 AR B AT FR S R RN = B A Al B
b, Hid 73 0 H AR, Ho, thET
HZEMFP 34 4y (Ch); BFAESR 9 iy (W); Bt
AR 300y, & 7THHENAZE (S), 7THhiE
AHZE(CD, 11MHFEHEAZE (F), 20HHAHZE
(Min), 2 A Z (Gr) P | 3238 5 H
Z= (HT ). i3 MIEA T IE 5 Bk IEAERE (R 1),

1 BHRAFERMRERERES

Table 1 Resources and numbers of 73 R. hybrida varieties

i i e P % w4 PSS ]
1 HE T HT w 38 FS A4 HT Ch
2 FERLTH H 4T BT Ch 39 BIKERIL T Ch
3 UNIE: i T Ch 40 HH¥ HT Ch
4 TR "7 41 piailS AV REI R Ch
5 ik 2z AE wT 4 Hh e SR R BT w
6 KA T 43 AT TR B
7 KRAEFAK HT Ch 44 A HT Cl
8 I E AR TR "I w 45 FNILIS "I cl




40 [l N N o542 %
gk 1

i FRpLE U5 e P Hh 4 e B
9 AW i e HT w 46 A% wT Cl
10 M RAETIKH F HT Ch 47 Ey R IR T Cl
11 FotH A4 HT Ch 48 RSN T Cl
12 e ER HT Ch 49 AN AU el T Cl
13 MK H 2= HT Ch 50 ZHL T Cl
14 S HT Ch 51 Wk T F
15 B H 7 HT Ch 52 M5 T F
16 PN HT Ch 53 iz wT F
17 B L HT Ch 54 FARTE S T F
18 WA HT Ch 55 JERENAETS T F
19 SME HT Ch 56 BZH#H T F
20 g HT Ch 57 FERFA wT F
21 5 HT Ch 58 Tl wT F
22 ELL HT Ch 59 ARl T F
23 HHEFL HT Ch 60 EANGRnYASa T F
24 WAL HT Ch 61 PRk AR A T F
25 Utk HT Ch 62 /NIl wT S
26 BH H e HT Ch 63 Ak bl T T S
27 FHEHZE HT Ch 64 Wk T S
28 INAETEAS T H 3 HT Ch 65 2K HT S
29 IMERIK A ZE HT Ch 66 AL ek wT S
30 —Zky HT Ch 67 B2 £ T S
31 W H i 48 HT Ch 68 L T S
32 Ptk HT Ch 69 R L5 T Min
33 AHa HT Ch 70 RITRIE T Min
34 EIFAARFRLS HT w 71 R T Gr
35 LY HT Ch 72 Ak T Gr
36 k1 HT Ch 73 E X e NIE T HT
37 fi3k3 BT Ch

1.2 REVER I

e 2 nl i, HZH) o e IR 4 1E & AE
HHSEAT I, AR HE 3 A R (fE
o JEFFIIE ) 16 Mtk (k%8 fE
MECR | R EAR . B . B T8 FAE M T
B Hibs RIS K E . SSELDAER, H

C1-202 fEH#E A AT S A, H E Frid H A
e B RbE St R (RHSCC, 2001 4ERg ) U7
PEAT B, IR e R4S . A A
WA AR GB/T 1955.7.1 U ik 47 e I A1 k)
W E 3AEL, BAEE DR ET R — i
Ffi 3 AAS Al R Pk
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Table 2 The main morphological characters and value assignment criteria for R. hybrida
5 TEMER A ICHbRE
FF 1 1~4 Tof=1, RE=2, F=3, KEHE=4
PS W 1~5 WE=1, E=2, FE=3,
B =4, Kl#=5
FC riAu) 0~7 0: 1, 1: 3, 2: At : ¥
4:40, 5: %4, 6: BT BA
PN AR il 0:5~10F (), 1:10~20 (FFE
),
2:20~60 % (FM), 3:>60 H (THM)
FN e il 0 : BAESF, 1: ZRAEF
FD AR EE ¢z B P 2ME
LP M Hfl B P 2ME
WP M TE Hfl B P 2ME
PA pid TTEA Bl B P 2ME

1.3 HIE&iITS54H

12 56 % P8 A B EXCEL 2016 K 4 #F 47 R 3
FEAP R R DT TR 3%, LUbRifEZE (6) FPE
IR () AARAEVEAT 10 N2 % 5y, NER 1
P X< (x25) B 10H X> (x+2s), 05s M1
%, IFES DY E Koy lsig, st (1)
RS ZRE, A (2) 1144 Shannon—Wiener £
FEPEFE B CH'), o MR R AR i T s v 58450
RO, SR RYER A  LLITT h st il 24
PEFE 0, Fe BB R A SPSS 23.0 # ARk AT
TR MO . B AL N R RSB
¢h)
&)

CV =6/u

H':—ZPilnPi

2 HEROW

21 AZHHESHEBEERSHEES T

73 A H ZEEFTE 6 AN TR ] 22 8 AN [R]
225 (£ 3), AR RECH 38.00% ~ 112.00%,
YIRS RBCH 64.00%, HrP S B AR R R AU
W, N 112.00%, B2 HARMAES RERAL, M
38.00%. TEZAEVERBOTT, 6 MR MRS
IR 1.21 ~ 1.91, FH{EE 1.70, X LePRR
LR Z R Rl s, O 191, HOROh AR
Mm AL, ETE . MK AR ER, 25k
1.87. 1.81. 1.79 5 1.62; ZH-MEHREm LM &1L
KEk, 121,

x3 RAEFHRBYEMEKRSHEELIN

Table 3 Diversity analysis of quantitative character of R. hybrida resources

e = SEHME i/ ME SN Friff 2% CV/% H
1 PN 51 5 232 41.15 81.00 1.91
2 FD 69 20 178 26.02 38.00 1.62
3 LP 3 1 9 137 42.00 1.79
4 WP 4 1 9 1.62 46.00 1.81
5 PA 10 2 42 6.42 62.00 1.87
6 FN 2 1 14 2.75 112.00 121
FHME 13.22 64.00 1.70
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22 AFHBESHEREMERSHEESH

H 2 4 0, fELZREMEIEEO M, 3R
PRI S AL N 132 ~ 1.62, HIE 2 145, ZFEME
SRR IR, K 1.62; RIRMIEET, N
132, A6 AR T8 B0 i 2 DR Ok £ B0 60 28 A1
FE B 6 MBI, o E RS Y

BeOSRmae, Si/MNChEA, a5
@ BE AT 540N, HhEE . KEE .
5 R 2 T o b e R o AE A #5 IR oA <R 23
T 4G, WA & B RO RO A v
A, B el /MR TC A

®4 AFTHRREUROEESARESEN

Table 4 Frequency distribution and diversity index on qualitative characteristics of R. hybrida resources

FRIG 5
Eg=2 &5 H
0 1 2 3 4 5 6
1 FF — 0.15 0.40 0.20 0.25 — — 1.32
2 PS — 0.22 0.05 0.08 0.27 0.38 — 1.42
3 FC — 0.08 0.05 0.25 0.22 0.32 0.08 1.62
A 1.45

2.3 AZHIHMEREXES T

Xt 73 6y 7 Z2 5 R 9 AR MR EA T T A G
Pt (£5), RIMA FEMETBER BIAEEAS
[ P2 B A AR G . e, FEZR ELAR IE A G T Ak
el el R A, HRPL A B EYE (P<0.01);
AEHEH IE T A OC T AE e ve ST A, H R
FE (P<0.01); 65 IE mAHC S EMm A, H

AL BV (P<0.01); fEAHR. EIEK .
M . ACIR B0 31 5 6 SR BRI A (2 3
FASE (P<0.01); P AL LB ] 2 1 3%
IEME (P<0.01). DL ES5RULHT, A4 H
R MAEIE G . AR TE A 5 K R 5 R )
oK, kB, MR, HAbgx
AL/

RS AFHBMERBBXESHT

Table 5 Correlation coefficient among flower traits of R. hybrida resources

PR PN FD LP PA FF PS FN
FD 0.104

LP -0.021 0.862"

WP -0.019 0.799" 0.855"

PA -0.019 0.862" 0.872" 0.901"

FF 0.040 0.089 0.044 0.035 0.107

PS 0.204 -0.410™ —0.400" -0.327" -0.453" 0.070

FN 0.031 -0.378" -0.372" -0.300" -0.324" 0.006 0.323"

FC 0.111 0.128 0.133 0.147 0.093 -0.120 0.054 0.112

e TR EESE (P<0.01),

24 AZEHHHERBEST

A 1 AT, FERRECHE R A 10 AbRE, At A
ZRFAT 3. T AR A E, FER
fE R FEARL A, WEERMERL, AR,
HZHAREHT 18em, E4mL(, EHET
W, BEMEHMERER, FNHANMREAZER, F
BRIE R . ek, WERKFIE, LR,

M 232 9, sk, . Hfh 716y A F &
HE MM, 5541 H 2= 58 IR ] &) 43
R2AWH, FBM-12 L HE=MIEH 3710,
HR MRS R, EREEN T 5~
49 M Bl M2 280 34 4y H =R TR, H
RFESCH: W2, AR T 50 ~
122 #.
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Fig. 1 The cluster analysis of 73 R. hybrida resources

2.5 AFHHMERERD D AR, BIfER AR . AR . AR TE AL R I AR A

3 6 AT, Wi 3 AN EMARI 71.19% 19 Bt A ZE 48T A LA RIS Ol s HUCOh 5
b TrEkR, Rl A BRI 2 EUE R, 2 B, TTERE N 14.34%, 05 EREUN
HrAP SRR R A 1 B, 15 44.50%, 46 IEmMEAESEE T 0.5, S 0.663 F10.655; %3 &
WA AR AR, H 0949, B2, 46 WA TTER R EAR, A 12.35%, MERE R K
MR BT AR AR AR T 0.9, Bl A, AEMERARARYRHIE R EE RN, 8 0.054,
0.924. 0.937 #10.910, N T b HBMEWE 0.5 A HET, 70.859,
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Table 6 Principal component analysis of flower 2 7 740 ., H B 48 TR E@%%ﬁ%% s Ak,
tmaits of R. hybrida WP K —1.62 ~ 3.82, Ak 1 eI AT (ki A
bk 1 i 3 BV LTSRS, O 3.82, FLLIER T
=~ Yo o 35 HEAFEMMPLEEN); ERERR. R
o roms o oo K SUTE L AL T RRAC 19 71 7 R Ao T
LP 0.937 0.078 —0.005 H éﬁﬁﬁﬁ*‘fmfﬁﬁ ?*HE%H éﬂ/ﬂfgﬁgﬂkg
wP 0910 0.135 ~0.010 e TR A, IR, fEBACH ZER SRR b R
PA 0.949 0.057 0.054 TER R IEHEA BN SERT . a5 9 Mk
o oo o o AR IO AT R, LB 130 SIS AR
o~ By 030 ooss TEMK . LSRR 2 3 E AT (P<
Fe 0.124 0,655 _0.480 0.01), HHICRE 5 0934, 0.926. 0.909 F
A 4.005 1.291 1111 0.943, T AHSC AR B S E , HRI )
k% 44.50 14.34 12.35 BEME (P<0.01), HEREMIKZE 0409, 0.410
& 44.50 58.84 71.19 (F8).
x71 RAFERMERNEE/NE
Table 7 Comprehensive value of R. hybrida resources based on flower traits
S ZE15y He HZEGm a1, H E= 1= GE15r HE#
72 3.82 1 23 0.31 26 69 -0.58 51
73 1.49 2 70 0.3 27 2 —0.60 52
16 1.48 3 67 0.27 28 61 -0.61 53
19 1.45 4 66 0.24 29 15 —0.67 54
18 1.34 5 25 0.24 30 33 —0.69 55
20 1.26 6 2 0.23 31 36 -0.71 56
58 1.22 7 62 0.22 32 21 -0.77 57
50 1.01 8 48 0.17 33 22 -0.79 58
46 0.98 9 1 0.17 34 27 -0.83 59
7 0.90 10 47 0.05 35 37 0.9 60
24 0.88 11 17 0.02 36 26 —0.94 61
39 0.88 12 60 —0.07 37 34 -0.96 62
71 0.76 13 5 —0.09 38 3 -1.00 63
52 0.65 14 63 -0.13 39 11 -1.04 64
57 0.65 15 49 —0.14 40 28 -1.08 65
13 0.62 16 64 —0.14 41 12 -1.08 66
10 0.61 17 59 -0.16 42 29 -1.09 67
35 0.60 18 41 -0.19 43 38 -1.09 68
51 0.56 19 56 -0.25 44 44 -1.12 69
54 0.52 20 65 -0.26 45 43 -1.38 70
53 0.50 21 9 —0.34 46 6 -1.48 71
31 0.45 22 45 —0.36 47 8 -1.61 72
32 0.45 23 68 —0.44 48 4 -1.62 73
55 0.42 24 40 —0.45 49
30 0.42 25 14 —0.46 50
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Table 8 Correlation coefficients between comprehensive
value and 9 flower traits

FHRUEAR AHICREL
PT 0.134
FD 0.934"
LP 0.926"
WP 0.909"
PA 0.943"
FF 0.191
PS —0.410"
FN —0.409"
FC 0.169

T TR B EMIE (P<0.01),

2.7 AFHIMERNESIENIEIRIGIE

W B AZEA RS 9 MEFMIRSEA XS
B, e EE T R, AR R AR
SRR ARG . 9O M AEER MR TR bR, B
] 05 53 B 45 2 B AL 11 J7 72 ¥=-2.498+0.003.X,+
0.009X,+0.159X3+0.125X,+0.039.X5+0.111.X,—0.149 X+
0.038Xy, X X, Xpo X5 Xyo Xsu Xgo Xgo Xo
SRR, e EfR . IR . TR .
WA A . e BRTE 8 AR AR,
77 PR B9 AH 56 BB R=0.999, hFE F B R*=0.999,
F1{H 7 9156.828, P<0.01, UiWIr fite 2, %
W] 8 M RAMEAR AT AR B E T 99.9%. 456
FAHE 9 TR A A 56 R B BN 7E 8 A AEHB
PR, BRAEIE . L MIERFIN, aRER.
M . TEMRTE . LR RURN AL S 85 5 T8 bR xd
A FBHHREG A EEm B2, nTRENAER
TIESMLEE TN TePs (£ 8).

3 &S

H BT A MR R — e Em A R AR,
Z iR A IR BE RN W5, X R I & 4%
B MR R i o TR IR B RO AT % 3=
RUPRIEATIRSY , SRS S E >, Wi,
ABFFEBEIT 73 13 H 2258 U T R AETRAH R AT
5%, 73 0y A &5 T LA WERS 232505 R 20 i1l
AR B ZE SR L R A A o A R
Fofr 8 BT A AR RRE Y, SR IRGX 3 AN Bl RE 1 AT A0E
5%, A AT AR T TF s Ak B o b F g
T, LA O o 6 R A MR B i A A A, ]
3 FREE TR BLAC T AR AR 2L

LA A FETE R i R I >, Btk A
AW B G BRI — P58,
1A ST A A AR B MR (R A A8 5 o R BB, W
H R LLE 0 R B SR
TEARNFE T, H 2R R B 325 09728 = A
KA, LR (1.70)
KT sty ZaEEdEE (1.45), 51X
%1% ( Lagerstroemia indica) ¥, i # ( Punica
granatum ) " F N ( Cucumis melo ) 55 )
R Z AR S W AT . Hor, JE IR 8% 2
FEVERS B, BB A8 R R AR K, [
AR BRI 5T — 3, R AEIRETE
o E] ) 25 S, AR TR b ol R ) 0 AR S R B
A BE SR 2= T 0 U5 b 3 ik A7 AE 1 R BURRE . 3
EAF TR, BRAEESN, HE R 2k
RHURAS 5 RECB e —30, g5 S David™”
TE 2 FE VS BR) AR S ZR B8] B R 434 ) T 1 e R
AR, 33X AT RESE BT Ry b fa) il 2 . 4R
TR AR S IR 2 B H AR BTRR 2
SRR GE B . (HAERRGE, ik H Z= 5 A
BMORAR I, 2B E W Ee 280, A F)
TR A R, 55h, BRREE—E
FERE bRt 7 HEAR g, TR S R EOR
Ui A T 22 SRR B X B s N TR AR
WA 2, X5%E4 ( Petunia hy-
brida) BV, JREAE ( Gentiana scabra) B 4505
YA IEE 7 —2, B H R E W
FACEE Z 0 7 AT
AR HT T LAE t, H 2 R ) f7
TEEREAFEMIRER, H 7 6HHR T AR I
W EEAC R, S 8 X U 52 3k b o 3 47
MHRKFR, H, EREA. R SR mmH
AME Z (A 20 3 IR A OGO R, SHRE ML L 5L
B EEAMEE, AR KNSR, 5.
T AR LA BRI AL SR B e — € G C &R, 1E
SEhRR A, A 2RI, R RN SIER
YA 00 AT ) FH SO0 46 2 1) B AR SR S
RAEDIEERFW, 734 HRMFhaT 58
3, HBERESHIER . HIREOCH
wY), X [REBACH =0 5 R R o b v SRR —
W, o, R AR ORI IR B I 1 ] 240
g3, RUWEBEMEARIENESZ KR,
Wit — 2P Ul A AR . e AR MR AT g
A ZEFBRGEIE RS CRAEE—ENKR, H
M FIE A 2 IR & 52 PR B8 RN st 4% 0L PR 28 52 )
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o 42 4

DR T 22 T A L 68 o J5 % LR AT 24 3 A A
58, bR RN AR B — LRIk

E I W RERE 4 T AR B e AL UL
iahR, S B A SR i A, SBx AAE
SR R E B S AR AR ARSI 9 A AE AN
KPR, B 3 A Ty, Rt TTEk Rk
71.19%, FIRBLH H FAERRL MM 2 55 B Al
P F2 1373 B FZ AL R A B A AH 25 & 50 T7 YR PR
TAZERPRIR, i Z S R A B A
PRI H A LR A RS R, H FESE
REAE . DM BT BRI L JESGHO
ML A RPR A A G, R 73 i H Z=0%
PP AETIE R FERWAR . AL 5E R ARk H 2=
SRt RAr, WEMER S, 8N B
@ AR N ORI B 3 e 2r S R R s, H &
AOOLEL i fE AT RE S5 AE e ELAR . FEIRIG . FEIRETE
FEMETE A, AR B A —E KR . Bl L
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