2022(16) :134-143

Northern Horticulture . .

doi:10. 11937/bfyy. 20220620

1,2
’

(1. s 421001;2.

5 5

:S 685 11 :A

( Paeoniaceae )

(Paeonia L.) o

s 2 000

(1994, , s
» E-mail:506661312(@qq. com.
(1986-), s ,
. E-mail; flowers1986 @
163. com.
(31700196) ;

(2020]J5477) 5
(2019TP2072) ;

(190XQD098)

:2022—02—22

s 421001 ;
450002)

5 H

:1001—0009(2022)16—0134—10

1
L1
2 s
6 2 21 2001 (Flora of Chi-

1’18>> ) 8 ’



16

135

(P. jishanensis T. Hong & W. Z. Zhao) .
(P. giui Y. L. Pei & D. Y. Hong) .

(P.ostii T. Hong & J. X. Zhang) . (P.
rockii (S.G. Haw & Lauener) T. Hong & J.J.
L. (P. decomposita Handel-Maz-
zetti) | (P. ludlowii D. Y. Hong) .

(P. delavayi Franch. ) (P. suf fruti-
cosa Andr. ), .

2 , (P.

suf fruticosa subsp. suf fruticosa)
(P. suffruticosa subsp. yinpingmudan D. Y.
Hong) . (P. rockii subsp. linyanshanii
(J.J. Halda) T. Hong et G. L. Osti ex X. Y. Zhu
e, (P. rockii subsp. taibaishan-
ica D. Y. Hong) . (P. decomposi—
ta subsp. decomposita) . (P.
decomposita subsp. rotundiloba D. Y. Hong),

b

2 o 9 4
1 , {Flora of China) (2001
) (P.

(P. delavayi

( P. delavayi var. lutea

delavayi Franch. )
Franch. ),
(Franch.) Finet. et Gagnep. ). (P.
delavayi Franch. var. angustiloba Rehd. et
Wils. ) ; - 3

HONG ©7 9 2 1

~ N

(P. suf fruticosa Andr. )
el , HONG 7
(P. delavayi Franch.)
(P. rotundiloba (D. Y. Hong) D. Y.
Hong) . HONG 7
- (P. cathayana D. Y. Hong & K.Y.
Pan), ,

9 A A A Al hY

2 000~3 600 m

~

r9]
°

700~3 000 m

N

2 000

[11] (

I



136

N

™

7\
0 250 SOOM \>
—_

:/"\-f"J
é\ i
N

(

C

\ U]

\

AL
© Protundiloba _,,u('"“/\{ N ._’,,]‘ o " "wip
e e N (R
O P.ludlowii 1t / AT
1
Fig 1 Geographical distribution of wild species of the Sect. Moutan in China
. O e ‘ WANG °
[13] s [14] s
UPCMA 4 .
, . NCBI(https://www. nc-
, . bi. nlm. nih. gov/)
, 4 8 ( )
o el 6 1 (P. suf fruticosa Andr.)
) , MAFFT (v7. 475)
N . , MEGA X(10. 2. 5)
) ) (ML, maximum likelihood)
) s 1 000
o , s Kimura 2-parameter model,
N (NJ,neighbor-joining)
. ) , C 2),
Lie-to] o s N
, 2
) (2ol RAPD ; (P. suf-
7 fruticosa Andr. ) s
) UPGMA , 4 o .
» SANG
o . . 5 ;
GPAT [12

,15,19,23]
b



16 137

o 9 N s
, (28] AFLP
s 4
o (27l RAPD
98 P_jishanensis  NC 050330.1 (B ® A
b A Y
100 P.decomposita MC571273.1 O O A
100 P.rockii NC 037772.1 [ ¢ A - AFLP
85 . — & A
P.qiui NC 0503331 &= ¢ A
100 P.ostii MK701990.1 O © A
P.suffruticosa NC 037879.1 O o A ’
2] AFLP
P.delavayi NC 0357181 S O ° =
100 - 3 mmm < O
100 P.lutea NC 050331.1 o O R
P.ludlowii NC 035623.1 O ® O
b
- ;O 10 em ; O ’ N
10~15 cm; & 15 cm AN ;O N
° ’

Note: [JFlower s color; <Flower diameter below
10 cm; € Flower diameter between 10— 15 cm; € Flower di-

ameter above 15 cm;/\ Leather disc; O Succulent disc.

9 3 Ls0] RAPD-PCR 7
1 ML
Fig 2 ML phylogenetic tree reconstruction including ,
8 wild species and 1 cultivar based on s s

all chloroplast genomes

. HOSOKI =Y

, [24] RAPD 19
4
[25] “
’ : 30 6
: ’ AFLP
[26] H
’ (3] 26
’ 2
3 21

) [27] RAPD 5 C 3,

, 5~20 cm; v s



138 8 ()

5 ’ ’ N 5
’ ~ 5 ’ ’
2 , [34]
3 ’ ’ N
’ ’ 3 ’ 5
’ ’
’ ’
[35]
’ o A}
’ ~ - 4 ’
[36]
’ o
[33] ; 2 ,
| N teaopw 200 |
| S Swaesy 1]
!
1
I |
(ALY ¢ );B. ¢ " ( );C. ¢ ”( ;D ”( )3 Al~DI1. s A2~D2.
; A3~D3. B

Note: A. Paeonia ¢ Yuyihuang’ ( Paeonia Zhongyuan Group); B. Paeonia ‘Suxinlan’ ( Paeonia Zhongyuan Group) ; C. Paeonia
‘Xueranfengcai’ (Paeonia Xibei Group) ; D. Paeonia Sixuan’ (Paeonia Jiangnan Group) ; Al —DI1. Flower; A2—D2. Floral disc and
stigma; A3—D3. Carpel.

3

Fig 3 Floral characteristics of different tree peony cultivars

[37-39]
o



16 139
[37 [50]
o o b
. , , 8
[38] . L9l
’ o
s . 4 s
[39]
b o ’ b
[30] [40-41]
’ N ’
[51-52]
N b
[53-54] .
. ’ H
’ ° N ’
) A 4 ’
[55]
’ b
[42] B N ’
[56]
23 3 , .
b
[43] ° ’
b
b
° [57]
o b
9
5 )
H
7~13 ’ 1~5 ’
[414] N 1)
’ o ’ [58]
A b
32
b
, b Y
[15-16] , N o
b
b b

[17]

1~2d,
0.5 h,
. [1s] 15~20 C

3.1

,2013
1200

50 °C ) ’ ’ ~

95% N 5 ’

’ N N
N N
)
o ’ °
’
’
’
’
[59]
o ’ N N
N ’ N
N N ’
[60]
o N N N
N N N N
[61
o o N N
’
’ H



140
10
[63]
b
b

41

4.2

@

[62]

[64-65]
’

4.3
. 1)
32)
. 3)
. D s
[1] . (M.
,1997.
[2] . L. ,1958,7(4) ,
297-323.
[3] . N N [M].
,2005.
[4] , R . [M].

,2011.



16

141

[5] HONG D Y.PAN K Y. A revision of the Paeonia suf fruti-
cosa complex (Paeoniaceae)[]]. Nordic Journal of Botany, 1999,
19(3) :289-300.

[6] HONG D Y,PAN K Y. Paeonia cathayana D. Y. Hong &
K. Y. Pan,a new tree peony,with revision of P. suf fruticosa ssp.
yinpingmudan[ J]. Acta Phytotaxonomica Sinica, 2007, 45 (3):
258-288.

[7] HONG D Y. Paeoaia rotundiloba (D. Y. Hong) D. Y.
Hong: A new status in tree peony (Paeoniaceae)[]]. Journal of

Systematics and Evolution,2011,49:464-467.

[8] . .
(M1//

,2017.
[9] , , .
0. ,2017,25(7) ;781-793.
[10]
[D]. : ,2014.
[11] . [D].

,2017.
[12] ) , . (D
LIl ,1992,12(3) :223-234,

[13] , . : L1l

,1995,33(1):91-93.
[14] .

[l ,1999,21(1) :17-21.
[15] , , ,
[l ,1998,25(1):99-101.
[16] , .
[l ,2003,30(6) :751-757.

[17] . , .o Adh
(Sect. Moutan DC. ) [rl. ,2004,31(5):627-
632.

[18] ZHAO X,ZHOU Z Q,LIN Q B,et al. Phylogenetic analysis
of Paeonia sect. Moutan (Paeoniaceae) based on multiple DNA
fragments and morphological data[ J]. Journal of Systematics and
Evolution,2008,46(4) :563-572.

[19] ZHOU S L.,XU C,LIU J,et al. Out of the Pan-Himalaya:
evolutionary history of the Paeoniaceae revealed by phylogenom-
ics[ J 1. Journal of Systematics and Evolution, 2020,59(6) ;1170
1182.

[20] ) ;

RAPD [Jl. ,1999,37(3) :13-20.

[21] SANG T,CRAWFORD D J,STUESSY T F. Chloroplast
DNA phylogeny, reticulate evolution, and biogeography of Paeo-
nia (Paeoniaceae)[ ] ]. American Journal of Botany,1997,84(8):
1120-1136.

[22] WANG L S,HASHIOMTO F,SHIRAISH A,et al. Phenet-
ics in tree peony species from China by pigment cluster analysis
[J]. Journal of Plant Research,2001,114(3):213-221.

[23] GUO S,GUO L,ZHAO W, et al. Complete chloroplast ge-

nome sequence and phylogenetic analysis of Paeonia ostii []].
Molecules,2018,23(2) :246.
[24] . LJ].
55.
[25] . [Jl. ,
1998,20(2) :26-30.
[26] , . L1l
,2004(6) :1-3.

[27] .
RAPD L1l .2004,40(5) :110-115.
[28] ) ) ,
AFLP LI ,2006,39(8) :1709-1715.
[29] . (D) [D].

: ,1998.
[30] . .
RAPD-PCR (1. ,2002,35(5) :546-551.
[31] HOSOKI T,KIMURA D,HASEGAWA R, et al. Compara-

21996 (2) .

tive study of Chinese tree peony cultivars by random amplified
polymorphic DNA (RAPD) analysis[ ] ]. Scientia Horticulturae,
1997,70.67-72.

[32] s ,
AFLP [T ,2006,28(5):73-77.
[33] .
[l ( ),2002,38(1) :64-68.
[34] . . . [1l.
,2017,36(6) :50-54.
[35] , , ,
[l ( ),2005,41(4) :43-49.
[36] , . .
L. ,2010,46(6) :133-137.
[37] ) , ,
Lyl ,2015,24(4) :97-104.
[38] , , .
[l ,1998,36(2) :39-49.
[39] . [(D].
,2013.
[40] , , . [rl.
( ),2019,43(3) :37-44.
[41] , . . ‘ ’
L1l ( ),2019,43(4):
148-154.
[42] , , . [y
,2013,41(1) :63-67.
[43] , .
[Jl. ,1997,24(2) . 77-81.
[44] ; , .
[Jl. ,2005,25(4) : 38-40.
[45] , . .o L1l
,2021(7) :129-134.
[46] ; , . ‘ ’



142 8 ()
[Jl. ( ),2019,39(6) :64-70. [C]. : ,2015.
[47] , , . [M]. [57] , , , . L.
,1987. ,2012,36(6) :522-529.
[48] , , . Lrl. [58] , , N .
,2012,48(9) :62-67. [J7. ,2009(5)
[49] , , . 25-27.
[yl +2020,39(1) :54-58,63. [59] , . Lyl
[50] ,2007(12) :60-62.
(R 2021 15 [60] . . . Lyl
,2021. ,2015(16) :184-187.
[51] BARTON L V,CHANDLER C. Physiological and morpho- [61] s s . .
logical effects of gibberellic acid on epicotyl dormancy of tree peo- [Jl. ,2004,18(2)
ny[J]. Contrib Boyce Thompson Inst,1958(19):201-214. 20-22.
[52] ZHU F Y,WANG S L,XUE ] Q,et al. Morphological and [62] s , . [J7.
physiological changes, and the functional analysis of PASPL9 in ,2011(1):67-69.
the juvenile-to-adult phase transition of Paeonia delavayi.[]]. [63] s s s
Plant Cell, Tissue and Organ Culture: An International Journal on 0Jl. ,2012,18(8) :26-28.

in Vitro Culture of Higher Plant,2018,133.325-337.

[53] JING X M,ZHENG G H. The characteristics in seed germi-
nation and dormancy of four wild species of tree peonies and their
bearing on endangerment [ J ]. Acta Phytophysiologica Sinica,

1999,25(3):214-221.

[64] LI SS,YUAN R Y,CHEN L G,et al. Systematic qualita-
tive and quantitative assessment of fatty acids in the seeds of 60
tree peony ( Paeonia section Moutan) cultivars by GC-MS[]].
Food Chem,2015,173:133-140.

[65] GAOLL,LIY Q.WANG Z S, et al. Physicochemical char-

[54] . . . (Paeonia acteristics and functionality of tree peony ( Paeonia suf fruticosa

ludlowii) (1] ,2007,27(3) :1242-1247. Andr. ) seed protein[J]. Food Chem,2018,24.:980-988.

[55] . [D]. [66] [rl. ,
,2005. 2020,42(3) : 34-39.

[56] , ,

Research Progress on the Germplasm Resources

Protection and Utilization of Tree Peony

LIU Fenglu'?,GAO Jie’ ,HUANG Zhihuan'*
(1. School of Architecture, University of South China, Hengyang, Hunan 421001; 2. Hunan Healthy City Construction
Engineering Technology Research Center, Hengyang, Hunan 421001; 3. Henan Academy of Agricultural Sciences,
Zhengzhou, Henan 450002)

Abstract: Tree peony are a perennial deciduous shrubs of genus Paeonia and also an endemic plant
resource in China, which have a long cultivation history with numerous varieties and distribute widely.
In addition, tree peony have important economic and cultural values as a kind of precious plant
resource. Therefore, the protection and utilization of tree peony resources have drawn widely
attention. However, the current situation is the protection and utilization of peony resources are not
enough, while many research of peony germplasm resources are scattered, which largely restricts the
development of the peony industry. Based on the existing research of tree peony, we summarized the
current research progress of germplasm resources protection, development and utilization of peony,
including the classification and geographical distribution of wild peony and cultivated peony,

phylogenetic relationship of wild peony,and biological characteristics of floral morphology,pollination
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and seed reproduction. On this basis, it introduced the survival and protection status of tree peony

resources,and the development and utilization in ornamental, medicinal, edible and cultural values.

Finally,according to the existing problems,it provided some suggestions for the future research on the

protection and development of peony resources.

Keywords: tree peony species; phylogentic relationship; biological characteristics; resource protection;

development and utilization



