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Abstract: The taxonomy of Paconia delavayi, an endemic species to Southwestern China, is controversial.

The taxonomic history and revision of P. delavayi were reviewed and recent advances on cytology and molec-

ular biology were reviewed. Then, a gene sequence analysis was carried out on two populations of P.

delavayi, and karyotypes, Giemsa C-bandings, isozyme biochemical markers, and DNA molecular mark-

ers analysis supported the composite group of P. delavayi merging into one species. Results showed that the

karyotypes, Giemsa C-bandings, isozyme biochemical markers, and DNA molecular markers could become

taxonomic evidence of P. delavayi. Further research was suggested. [Ch, 1 tab. 42 ref.]

Key words: botany; Paeonia delavayi; taxonomic revision; cytology; molecular biology; review

Paeonia delavayi Paeoniaceae Paeonia (Sect. Moutan)
(Subsect. Delavayanae)''",

N

s

N N N

. 1886 , Franchet Delavay
P. lutea Delavay ex Franch.®', 1904 |, Finet  Gngnepain

: 2009-08-01; : 2009-10-30
, , o E-mail: konghong64@163.com



602 2010 8

P.delavayi var. lutea Finet ex Gngnepain*', 1913 , Rehder =~ Wilson

P. delavayi var. angustiloba Rehder et Wilson"', 1921 , Komarov
P. potanini Komarov'®', 1943 1946 , Stern Stapt ~ Stern
P. trollioides Stapt ex Stern Bean P. delavayt var. alba Bean
P. potanini var. trollioides (Stapt ex Stern)Stern!” P. potanini . alba(Bean)
Stern®!, , )
4 . @D 3 1 1 SN P. delavayt Franch., P. lutea Delavay ex
Franch., P. potanint Komarov, P. potanini var. trollioides (Stapt ex Stern) Stern,
P. potanini . alba(Bean) Stern; ©) 2 1 2] P. delavayt Franch., P.
lutea Delavay ex Franch, P. delavayi var. angustiloba Rehder et Wilson; 3 1 2 3L
P. delavayt Franch., P. delavayi var. lutea Finet ex Gngnepain, P. delavayi
var. angustiloba Rehder et Wilson; @ 1 , P. delavayi Franch.,
4~10 . ; 2~5 3~6
; 68 ~ 312 0.40 ~ 2.86 cm; 1~5 2~5, 4~6,
7~9 5 5 N N o )
[1,15]
[2.16-26] .
2
2.1
-
x=35, 2n =2x =10, , A0
[(28-31] 122 2] 12
8 o ) (0~6)
, (0~5) ,
(33-34] (35)
o , Ag-Nor ,
) (28-30]
1 , (m), (sm)
(st) 3 0 , 3
D2n = 10 = 6m + 2sm + 2st , ®2n:10:7m+lsm+25t, @2n = 10 = 5m + 2sm + 3st, 10
@, Stebbins’! 2A 300 .
2.2
(31 5 Giemsa C- , (321
8 Giemsa C- , Giemsa C-
, Giemsa C- °

Giemsa C-

’ ’



27 4 603
1 12
3 Table 1 Karyotype of 12 population of Paconia delavayi
[37]
2n = 10 = 6m(2SAT) + 2sm(2SAT) + 2st(2 SAT)™ 2 6
’ 2n = 10 = 6m + 2sm(1SAT) + 2st(2 SAT)™ 0 3
2n = 10 = 6m + 2sm + 2st(2SAT)? 0 1
’ 138] ’ 2n = 10 = 6m + 2sm + 2st? 0 0
2n =10 = 7m + lsm + 2st(2SAT)™? 0 2
DNA (RAPD, random 2n =10 = 6m + 2sm + 251 0 0
amplified polymorphic DNA) , 2n = 10 = 6m(2SAT) + 2sm(2SAT) + 2st(2SAT)™ 2 6
, 2n = 10 = 5m + 2sm + 3st(3SAT)™ 1 3
, 2 2n = 10 = 6m + 2sm + 2t 0 0
o 2n = 10 = 6m + 2sm(2SAT) + 2st(2SAT)™ 0 2
[18] 2n = 10 = 6m + 2sm(2SAT) + 2st(2SAT)™ 5 5
2n = 10 = 6m(2SAT) + 2sm + 2st(2SAT)"? 0 4
(ISSR,intersimple sequence repeat )
:m , Sm , st
, SAT o
) )
, o (UPGMA ,
unweighted pair-group method with arithmetic means ) Hong "
o
, o Sang ¥~ Ferguson *', Tank ",
[22] 2 ( P. delawvayi  P. lutea) DNA ITS
. matK . . GPAT , o
, 2 , ,
) o
4
100 , , . Giemsa
C- , )
) ) o
. Giemsa C- | . . ,
1 R , , [1,15]
o P. delavayi  P. lutea
, [42]
. Haw!® 1 ,
2 5 , o ;

[1] HONG Deyuan, PAN Kaiyu, YU Hong. Taxonomy of the Paeonia delavayi complex (Paeoniaceae)[J]. An Missouri Bot

Gard, 1998, 85 (4): 554 — 564.
(2] s , . [JI. , 2003, 23 (2): 218 - 223.



604 2010 8

GONG Xun, PAN Yuezhi, YANG Zhiyun. The diversities and value of present situation of Paeonia delavayi [J]. Acta Bot
Boreal-Occident Sin, 2003, 23 (2). 218 — 223.

[3] FRANCHET A. Paeonia delavayi et Paeonia lutea [J]. Bull Soc Bot France, 1886, 33. 382 - 383.

[4] FINET F C, GAGNEPAIN F. Contributions a La Flore de 1’ Asie Orientale[]J ]. Bull Soc Bot France, 1904, 51. 524.

[5] REHDER A, WILSON E H. Paeonia delavayi var. angustiloba[ M J//[SARGENT C S. Plantae Wilsonianae. Cambridge : The
University Press, 1913 318.

[6] KOMAROV V L. Paeonia potanini [J]. Noth Syst ex Herb Horti Bot Petropolitani, 1921, 2 (2): 7.

[7] STERN F C. Paeonia potanini var. trollioides [J]. J Roy Hort Soc, 1943, 68. 125.

[8] STERN F C. A Study of the Genus Paeonia[M]. London: The Royal Horticulture Society, 1946:. 46 — 47.

(9] : 1. , 1958, 7 (4): 297 - 323.
FANG Wenpei. Notes on Chinese paeonies in China [J]. Acta Phytotaxon Sin, 1958, 7 (4). 297 — 323.

[10] . [D]. : , 1990.
GONG Xun. A Study of Paeonia delavayi Comples [D]. Kunming: Chinese Academy of Sciences. Kunming Institute of Botany ,
1990.

[11] . [M]. : , 1999: 54 - 55.

[12] . M. . . 1984; 122 - 123.

[13] . : 27  [M]. : , 1979. 37 - 48.

[14] . [Jl. , 1995, 33 (4): 340 - 349.
PAN Kaiyu. The analysis of distribution pattern in the Paeoniaceae and its formation [J]. Acta Phyiotaxon Sin, 1995, 33
(4): 340 - 349.

(15] , . Jl. , 1999, 37 (4): 351 - 368.
HONG Deyuan, PAN Kaiyu. Taxonomical history and revision of Paeonia Sect. Moutan [J]. Acta Phytotaxon Sin, 1999, 37
(4). 351 - 368.

[16] , , .. (1. , 2008, 42 (1):
121 - 126.
LI Baoyin, ZHOU Xiumei, JIANG Xiwang, et al. Research advancement on the relationship between Chinese tree peony
species and cultivars at the molecular level [J]. J Henan Agric Univ, 2008, 42 (1): 121 - 126.

[17] s s , . Adh (Sect. Moutan DC.) [J. , 2004, 31

(5): 627 - 632.
LIN Qibin, ZHOU Zhigin, ZHAO Xuan, et al. Interspecific relationships among the wild species of Paeonia Sect.
Moutan DC. based on DNA sequences of Adh gene family [J]. Acta Hortic Sin, 2004, 31 (5): 627 - 632.

[18] , , .. ISSR [J]. , 2005, 13 (2): 105 - I11.
YANG Shuda, SHI Suhua, GONG Xun, et al. Genetic diversity of Paeonia delavayi asrevealed by ISSRs [J]. Biodiver-
sity Set, 2005, 13 (2): 105 - 111.

[19] ZHOU Zhiqgin, PAN Kaiyu, HONG Deyuan. Phylogenetic analyses of Paeonia section Moutan based on morphological
data [J]. Acta Phytotaxon Sin, 2003, 41 (5): 436 - 446.

[20] , , . [J1 , 2003, 30 (6): 751
- 757.
ZHOU Zhiqin, PAN Kaiyu, HONG Deyuan. Advances in studies on relationships among wild tree peony species and the
origin of cultivated tree peonies [J]. Acta Hortic Sin, 2003, 30 (6). 751 - 757.

[21] ZHOU Zhiqin. Taxonomy, geographic distribution and ecological habits of tree peonies [J]. Genet Resour Crop Evol, 2006,
53 (1): 11 -22.

[22] s s L. (Paeonia sect. Moutan) . GPAT PCR-RFLP

[Jl. , 2004, 42 (3): 236 — 244.

ZHAO Xuan, ZHOU Zhiqgin, LIN Qibin. et al. Molecular evidence for the interspecific relationships in Paeonia section
Moutan: PCR-RFLP and sequence analysis of glycerol-3-phosphate acyliransferase (GPAT) gene [J]. Acta Phytotaxon Sin,
2004, 42 (3): 236 - 244.

[23] , , , . [J]. , 2008, 46 (4): 563
- 572.



27 4 : 605

ZHAO Xuan, ZHOU Zhigin, LIN Qibin. et al. Phylogenetic analysis of Paeonia sect. Moutan (Paeoniaceae) based on
multiple DNA fragments and morphological data [J]. Acta Phytotaxon Sin, 2008, 46 (4):. 563 - 572.

[24] FERGUSON D, SANG T. Speciation through homoploid hybridization between allotetraploids in peonies (Paeonia)[]].
Proc Nat Acad Sct USA, 2001, 98 (7): 3915 - 3919.

[25] HAW S G. Paeonia delavayi, a variable species|]J]. New Planisman, 2001, 8 (4). 251 - 253.

[26] TANK D C, SANG T. Phylogenetic utility of the glycerol-3- phosphate acyltransferase gene: evolution and imphcations
in Paeonia (Paeoniaceae)[J]. Mol Phylogenet Evol, 2001, 19 (3). 421 - 429.

[27] , ; . [J1. , 2006, 22 (2): 307 - 309.
HOU Xiaogai, DUAN Chunyan, LIU Suyun, et al. Advances on chromosome study of Chinese tree peony [J]. Chin Agric
Sci Bull, 2006, 22 (2): 307 — 309.

(28] , , . 7 (1. , 1991, 13 (4): 402 - 410.
GONG Xun, GU Zhijian, WU Quanan. A cytological study of seven populations in P. delavayi var. lutea [J]. Acta Bot Yun-
nan, 1991, 13 (4). 402 - 410.

[29] ) , : [J1. , 1989, 7 (2): 107 - 111.
LI Sifeng, YU Zaoying, ZHOU Junyan. Karyotype analysis of P. delavayi var. lutea [J]. ] Wuhan Bot Res, 1989, 7 (2):
107 - 111.

(30] ) : . [J]. , 1989, 11 (2): 139 - 144,

YANG Diqging, ZHU Xiefu. Karyotypic studies of Paeonia obovata, P. delavayi and P. delavayi var. lutea [J]. Acta Bot
Yunnan, 1989, 11 (2). 139 - 144.

[31] , , , . Giemsa C- [J]. , 1997, 19 (4): 395 - 401.
XIAO Tiaojiang, GONG Xun, XIA Lifang, et al. C banding patterns in Paeonia delavayi complex of genus Paeonia []].
Acta Bot Yunnan, 1997, 19 (4). 395 - 401.

[32] ; : . 8 Giemsa C- [J1. , 1999, 21 (4); 477 - 482
GONG Xun, XIAO Tiaojiang, GU Zhijian, et al. Giemsa C-banding patterns in 8 populations of Paeonia delavayt var.
lutea [J]. Acta Bot Yunnan, 1999, 21 (4). 477 - 482.

[33] . [D]. : , 1993: 1 - 80.
PEI Yanlong. A Study of Paeonia suffruticosa Complex [D]. Beijing: Chinese Academy of Sciences. Institute of Botany,
1993: 1 - 80.

[34] , . : (1) 1. , 1988, 26 (1): 33 -
43.

HONG Deyuan, ZHANG Zhixian, ZHU Xiangyun. Studies on the genus Paeonia (1) Report of karyotypes of some wild
species in China [J]. Acta Phytotaxon Sin, 1988, 26 (1). 33 - 43.

[35] s . (M]. . , 1996 286 — 290.
[36] STEBBINS G L. Chromosomal Evolution in Higher Plant [M]. London: Edward Arnold, 1971. 87 - 90.
[37] , , . [Jl. , 1998, 25 (1): 99 - 101.

YU Ling, HE Lixia, LI Jiajue, et al. Comparative studies on protein zones of wild tree peony species [J]. Acta Hortic Sin ,
1998, 25 (1): 99 - 101.

[38] , , . — RAPD [J]. , 1999, 37 (3): 220
-227.
70U Yuping, CAI Meilin, WANG Ziping. Systematic studies on Paeonia section Moutan DC. based on RAPD analysis
[J]. Acta Phytotaxon Sin, 1999, 37 (3):. 220 - 227.

[39] SANG T, CRAWFORD D J, STUESSY T F. Documentation of reticulate evolution in peonies (Paeonia) using internal
transcribed spacer sequences of nuclear ribosomal DNA ; implications for biogeography and concerted evolution [J]. Proc
Nat Acad Sci USA, 1995, 92 (15): 6813 - 6817.

[40] SANG T, CRAWFORD D J, STUESSY T F. Chloroplast DNA phylogeny, reticulate evolution and biogeography of
Paeonia(Paeoniaceae) [J]. Am J Bot, 1997, 84 (8): 1120 - 1136.

[41] SANG T, DONOGHUE M J, ZHANG D. Evolution of alcohol dehydrogenase genes in peonies (Paeonia): phylogenetic
relationships of putative nonhy-brid species [J]. Mol Biol Evol, 1997, 14 (10): 994 - 1007.

[42] . [M]. : , 2005: 4 - 30.



