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Morphological traits based taxonomy of 39 tree peony cultivars

HAN Xue-yuan,ZHANG Yan-long,NIU Li-xin

(College of Forestry s Northwest A&F University sYangling s Shaanxi 712100, China)

Abstract: [Objective] This paper aimed to explore classification grades and standards for tree peony
cultivars,so as to provide references for breeding and resource studies of tree peony cultivars. [Method]
From March to May in 2013, we investigated 26 qualitative and quantitative characters of 39 tree peony cul-
tivars. At first, 26 characters data were conducted with R-type cluster and principal component analysis.
Then,according to the results of R-type cluster,the characters with high correlation with others were dele-
ted. Finally,39 tree peony cultivars were classified with Q-type cluster. [Result] There were high correla-
tion coefficients between existence and color of petal basal blotch (r=0.766) ,as well as length and width
of compound leaf (+=0. 659). Thus, the color of petal basal blotch and width of compound leaf were not
considered in Q-type cluster analysis. Principal component analysis for the various characters was also car-
ried out. 12 out of the 26 traits, including setting ratio, petal basal blotch, flowering phase, and corolla
state,etc. , were chosen according to their contributions. Based on setting ratio, petal basal blotch and flow-
ering phase, Q-type cluster analysis classified the 39 cultivars into three clusters. The group of higher set-

ting ratio and earlier flowering phase included “Zhaofen”, “Roufurong”,and “Yingrihong”,etc. The group
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of lower setting ratio and no petal basal blotch included “Zhuangyuanhong”,

” o«

Liixiangqgiu”, and “Dahu-

hong”,etc. The group of lower setting ratio and petal basal blotch included “Hongbaoshi”,“Juanyehong”,

and “Shibahao”,etc. . [Conclusion] Main characters for tree peony cultivars classification were screened

and morphological traits for classification including setting ratio, petal basal blotch state and flowering

phase were obtained.

Key words: tree peony cultivars;morphological taxonomy; R-type cluster analysis;principal component

analysis; Q-type cluster analysis
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Table 1 Tree peony cultivars and their groups
P i i 24 T & e HE 75 il il 44 RS
No. Peony cultivar Cultivar group No. Peony cultivar Cultivar group

1 + A5 op Qs P o R g1 AEA oh B P AR

Shibahao Peony cultivar group of Central Plains Hongbaoshi Peony cultivar group of Central Plains
2 Wk o A P R 99 M & o A PR R

Yaohuang Peony cultivar group of Central Plains Shanhutai Peony cultivar group of Central Plains
. Bl o A P yy B A P

Gejinzi Peony cultivar group of Central Plains Linghua Zhanlu Peony cultivar group of Central Plains
| mE o A P L B R P

Weizi Peony cultivar group of Central Plains Fenzhongguan Peony cultivar group of Central Plains
oo o AL B b HEE oL B
) Heihuakui Peony cultivar group of Central Plains N Roufurong Peony cultivar group of Central Plains
T (AL B Js  WHZ oL B R

Zhaofen Peony cultivar group of Central Plains Yingrihong Peony cultivar group of Central Plains
. i (AL B yo BT (LB

Zilankui Peony cultivar group of Central Plains Yinhong Qiaodui Peony cultivar group of Central Plains
PN T (ALl B bs B (AL B

Dahuhong Peony cultivar group of Central Plains Xueying Taohua Peony cultivar group of Central Plains
9 RITLL o Qs P e R 99 ZLEH o ol A A

Zhuangyuanhong Peony cultivar group of Central Plains Hongxia Unknown
10 5% of JEUH:PE R R 30 B 9 6 e oA P R

Baixueta Peony cultivar group of Central Plains Yuji Yanzhuang Peony cultivar group of Central Plains
L khRE oA P i L EH AP

Dazongzi Peony cultivar group of Central Plains Liixiangqiu Peony cultivar group of Central Plains
b R oIS i B 4y RS AL A R

Wulong Pengsheng Peony cultivar group of Central Plains Baihe Woxue Peony cultivar group of Central Plains
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453% 1 Continued table 1
e i 44 S s ¥ i i 44 TR R
No. Peony cultivar Cultivar group No. Peony cultivar Cultivar group
= o AT P i . E AL P i
Ziergiao Peony cultivar group of Central Plains Xiangyu Peony cultivar group of Central Plains
L, R (AL P B L, M (L P R
Shouanhong Peony cultivar group of Central Plains - Cangzhihong Peony cultivar group of Central Plains
B (AL il B T o AL P
- Erqiao Peony cultivar group of Central Plains o High Noon Peony cultivar group of France
s CEEE oA g B o L A AL P60
Sanbian Saiyu Peony cultivar group of Central Plains Kaoh Peony cultivar group of Japan
L, v (AL B . B AP 61
Juanyehong Peony cultivar group of Central Plains Jitsugetsu Nishiki ~ Peony cultivar group of Japan
18 SR opJEL PR R R 13 B H AP i Fh
Jingyu Peony cultivar group of Central Plains Shima Nishiki Peony cultivar group of Japan
19 EEER b R R S 5 PG H A 45 Fh
Jinxing Xuelang Unknown : Hatsugarasu Peony cultivar group of Japan
o BHLT o AL P

Nihong Huancai

Peony cultivar group of Central Plains
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Table 2 26 characters of tree peony cultivars and their codes

o RE PEAR PR R T 40 G A 155 2
No. Character Character type Code detail
1 L] EXS B /@) /m3)
Flowering phase More Early (1)/middle (2)/late (3)
9 R L6
Flower diameter Quantity
.l Bt
‘ Flower height Quantity
it 4% 20(1) /8 (2) /() /() /L (5) /LB /(D /H () /Z (D
4 ifj tal col MM Red (1) /yellow (2)/light purple (3)/purple (4)/amaranth (5) /atropur-
ctat color ore pureus (6)/white (7)/pink (8)/broken color (9)
5 AE M 2 3 A TG € 5 —J Je(0) /4 (D)
: Petal basal blotch Dualistic No(0)/yes (1)
6 GIEF E2 EAREDVE ICHVE AN EINE HEVE: 6]
Color of basal petal blotch More Red (1) /purple (2)/amaranth (3)/brown (4) /black (5)
7 A BETE R EXS =HIE D /BIE (2) /W IRE (3 /HUUIR () /B 5T (5)
Shape of basal petal blotch More Triangle (1) /roundness (2)/oval (3)/punctiform (4)/linear (5)
3 I i 25 Y ES [ % (1) /16 24 (2) /IR (3)
Type of top of petal More Round (1) /toothed or lobed (2)/deep tooth (3)
9 I ES ] B (D /TF(2) /7F 3 (3) /5 A6 (4)
Flower state More Upward (1) /side flowering (2)/drooping (3)/hiding flowering (4)
e L P
10 HILR . & <30% (1)/=30%~<50% (2)/=50%~<C90% (3)/=90% (1)
Flowering ratio More
SR I £ )
1 Number of outer petals More <23~ D/=5 ()
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4% 2 Continued table 2
] FEIR PR SR
No. Character Character type Code detail
D /R AE (2) /56 (3) /% ik () /& 8 (5) /Fe B (6) /&3 () /B 7
(8)/ZEER(9)
i & . )
12 iﬁ;‘] r type l\g/IM‘ Single form (1) /lotus form (2)/chrysanthemum form (3)/rose form
ower type ore (4)/golden-stamen form (5)/anemone form (6)/golden circle form (7)/
crown form (8)/globular form (9)
13 (RS 23 =80% (1)/=60% ~<80% (2)/=40% ~ <60 (3)/=20 ~<
Setting percentage More 40% (4)/<<20% (5)
L EMK s
Leaf length Quantity
s EE Hekt
Leaf width Quantity
16 iz EZ INRER (D /H R (2) //NRE R - (3) / H R I (4)
Leaf type More Small long (1) /middle long (2)/small round (3)/middle round (4)
L mHmE i
Petiole length Quantity
o MEEEE ik
Length of new branch Quantity
19 MAR A G 28 Lk (1) /5 (2) /(3 /(D)
Color of new branch More Yellow and green (1)/green (2)/light purple (3)/red (4)
20 - T 25 €2 EZS T LR (D) /5 (2) /KRG (3) /55 (1)
Color of upper side of leaf More Yellow and green (1)/green (2)/celadon (3)/green and purple (4)
21 TR 2 1 —Jt JEC0) /45 (1)
Leaf chroma Dualistic No (0)/yes (1)
29 A LE —J Je(0)/H (D
Glabrous of leaf surface Dualistic No (0)/yes (1)
by TEMK Bk
Pedicel length Quantity
24 M FE AL B EXS FCD /B EE(2) /B (3) /540 (1) /B (5) /% (6)
Thrum color More White (1) /orange (2)/pink (3)/amaranth (4)/black (5)/purple (6)
v . ZLCL) /HE(2) /3R (3) /5L (4) /B3 (5) /4 T (6
25 e A & Ig_e(d Zaﬁ}(feflov% EZ;/furil(e zéfﬁ/;r:zirjmh((i) /pink (5)/atropurpureus
Stigma color More ! 2 ! N ;
e UM i
Number of arpels Quantity
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Fig. 1 R-type cluster analysis of 26 characters of tree peony cultivars
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Table 3

HA 22 A MREFH IR HEE. . AHEMRITRHE

Eigenvalues, contributions and accumulative contributions of principal components of 22 characters

(RN F 4 Principal component
Characters 1 2 3 4 5 6 7 8 9 10
ﬁaﬁﬁ . —0. 386 —0.095 —0.135 0.688 0.211 0.211 —0. 154 —0.127 —0.005 —0. 266
Flowering phase
%
et . —0.041 0.215 0.627 0.022 —0.125 0.103 0. 360 0. 145 0.291 0.097
Flower diameter
LB Ry
A . —0. 207 0.187 0.232 —0.051 0.038 0. 080 0.061 —0.026 0.114 0. 847
Flower height
A% Petal color —0.034 0. 020 0.118 —0.003 —0. 240 —0. 085 —0.039 0. 839 0.152 —0.293
11 e 2 o
IR A T O 0. 940 0.012 —0.031 0.024 —0.033 0.069 0.005 0.052 0.058 —0.097
Petal basal blotch
B
Color of basal 0. 759 0. 056 —0.044 —0.041 0.217 0.192 —0.182 0.138 0.134 —0. 060
petal blotch
[LR23I2N
Shape of basal 0.838 —0.011 0.068 —0.047 0. 044 0.026 0.153 0.041 0. 187 —0.018
petal blotch
I K R
i 2 L 0.117 0.201 0.323 —0.024 —0. 365 0. 720 0.035 0.180 0.036 —0.116
Type of top of petal
ek . 0.040  —0.026 0.826  0.023 0.262 0.056 0.057 0.140 0.013 0.226
Flowering ratio
£ Flower type 0. 105 0. 448 —0.337 0.312 0.294 —0.224 0.372 0.029 0.076 0.261
2557 Setting ratio 0.002 —0.003 —0.679 0.145 0.174 0.031 —0. 357 0.156 0. 066 —0.126
1K Leaf length —0.051 0. 888 0.113 —0.113 0.116 —0.076 —0.029 —0.031 0.061 0.158
58 Leafl width 0.106 0. 745 0.039 0.033 0. 084 0.379 0.198 —0.199 0. 049 0. 281
1] <
1—1% Kk —0.093 0. 560 —0.092 0. 385 —0. 247 0.141 0.153 —0.010 0. 557 —0.030
Petiole length
SRR —0. 481 0.097 0.315 0.017 0.375 0.082 0.529 0.074 0.153 —0.178
Length of new branch
e i
%u@élzt{ﬁ)‘@ —0.099 —0.004 —0.182 0.099 0. 100 0. 059 —0.876 —0.046 0.121 —0.124
Color of new branch
I T 15 (0
Color of upper 0. 146 0. 145 0. 050 0.079 0. 876 0.067 —0. 065 —0.202 —0.038 0.068
side of leaf
It =N
T —0. 066 —0. 281 0.038 0.758 0.283 —0.183 0.017 —0.066 —0.221 —0.039
Leaf chroma
I3 ES)
Téﬁaﬁ{ 0.043 —0.068 —0.111 —0.024 0.235 0. 842 —0.077 —0.030 0.095 0. 155
Glabrous of leaf surface
ﬂc)fik 0. 200 —0. 060 0.047 —0.126 0.036 0.054 —0.114 —0.035 0.905 0.101
Pedicel length
A 2
L —0.286  —0.300 0.000 —0.764 0.229 0. 029 0.073  —0.061 —0.112  —0.072
Thrum color
o 3L
M.‘M FESk 2L 6 0. 147 —0. 160 —0.068 —0.057 0.020 0.172 0.125 0.777 —0. 230 0. 314
Stigma color
EAIE
3.548 3.033 2.653 1. 904 1. 694 1. 589 1. 241 1.020 0. 909 0.775
Latent root
TR/
y:ljﬁ}f}i/ﬁ 16. 129 13. 787 12. 060 8.653 7.698 7.224 5. 640 4. 635 4.130 3.524
Contribution
Bitsimk/ %
Accumulative 16.129 29.916 41.976 50. 629 58. 327 65.551 71.191 75. 826 79.956 83.480
contribution

16 L, (D= 17.54) kb, 39 4Nt R0l 3 2558
1 AT R N 5 S 3R A 1 I R R TR S 5 2 SRl
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Fig. 2 Q type cluster analysis of 39 tree peony cultivars
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