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Intergeneric cross-compatibility between Dendran-
thema x grandiflorum and Ajania pacifica and the
seed sets of their I progenies in different conditions

of backcross, selfing and open pollination

ZHAO Hong-Bo!+2, CHEN Fa-Di!'* , MIAO Heng-Bin! , GUO Wei-Ming!

( 1. College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China; 2. School of
Agriculture and Food Technology , Zhejiang Forestry College, Lin’an 311300, China )

Abstract; Intergeneric cross-compatibility between Dendranthema X grandi florum" Aoyunhuoju’ , ¢ Yidalihong’and Aja-
nia pacificaand the seed sets of their Fy progenies in different conditions of backeross,selfing and open pollination were
investigated. The pollen germinated well on the stigmas no matter what D. X grandi florum or A. paci fica as the female
parent, but the seed sets were very low even no seeds. The seed sets of reciprocal hybrids between* Aoyunhuoju’and A.
pacifica were 3. 72 per capitulum,and the seed sets of reciprocal hybrids between* Yidalihong’and A. paci fica were 1,2
and 0. 87, respectively, The seed sets of the backeross of Fi progenies between ¢ Aoyunhuoju” and A. pacifica with
* Aoyunhuoju’ were very low even no seeds,the same as those of the backcross of reciprocal hybrid Fi between* Yidali-
hong’and A. paci fica with their parents, The selfing seed sets of all Fi progenies were almost 0. However, the seed sets
in open pollination were very high and the highest seed set was up to 47. 5 per capitulum. It can be inferred that the de-
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velopment process of female gamete was normal and the reproductive course of F1 was also normal. The reasons of low
seed sets of backcross were the distant crossing barrier and low seed sets of selfing were determined by the mechanism of

self-imcompatability.

Key words: Dendranthema; Ajania; hybridization; backcross; selfing; seed set
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GHREVEFERETHANEERR, MXEFFE
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B, W BRSEREEHER . Nipponanthe-
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F(KEE%,2002), W RBESHRER B
B &M EFMEEZEMERJITGERELR S
HERERMHITRES B, BELHF B4
MR LM BRHEYEREERREN AR L
(& /NFE%,2006),

FHRUHE 2 ANAREBUERFH S TH R
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ik BRI EA -, BB AR, EHE

MBERHBF ERFALHELR, ERERR
J& 30~45 min FFIRTERE K LR, Mo RS K BE WL 2%

HERNEHER.BRE 1~1L.5 h EREFHE

K,2 h GaTARE BB B R R B4, JF
BEAELHBMED. ATEEFBRIUMBEERR
KT LR ERBELEALEEHIER

1 #82hBEREEL EMBIRFR
Fig.1 Pollen germination on the stigmas alter 2 h {from pollination
a R A RBIE L EMEREE: b EER A SRR L FNHRWR: ¢ BXHNL ERENGEL LOH L.
a;Pollen germination of A. pucifica on the stigma of* Aoyunhuoju’; b:Pollen germination of A. pacifica on the stigma of* Yidalihong’; ¢;
Pollen germination of* Yidalihong'on the stigma of A. paci ficu Bars,500 um.

F1CREBEMEBAND 5NHLTELHMAER
"Table 1 The seed set and planting rate of intergeneric hybridization between
D. grandi florum* Aoyunhuoju’ ¢ Yidalihong’ and A. pacifica

EEHABAXLAK) FCIEFE HFH SBHEFHTHR REK RHEOD
Hybridized combination No. of hybridized  No. of Seed set No. of Percent of
(female X male) capitula seeds per capitulum seedling  growing scedling
“WiE K AE’ X HLEY ¢ Aoyunhuoju’ X A. paci fica 32 119 3.72A 22 18.5A
BAFL XHLE Yidalihong’ X A. pacifica 30 36 1,208 3 8.3C

W4 X EAFLL A, pacificaX ¢ Yidalihong’ 30 26 0.87C 3 11. 5B

2 RuHLR

MEIEH. NGERFHERERTELE
B BEFPLHRRELEN3 720, ‘RiEX
B 5B ERBIAMAE—-EER, EX RiBEXAE’
XUBELRYBEFE I T2 R METNHX B’
BAE REBIMTF, M BRAL AUIHERK
HEIRERREE. NELETEH . SLFHER
BEEHEMK.BEAGZEERREE,
23 B HEMAMEHELHE

PRz — WiE kIE IR A58 F 17
EX(B—RELEPRB, REFFTEZ) ., HE 2
BEH.22 MBI RHEG S L RYHAM, X YL,
YZ13.YZ18 1 YZ21 F, G R BIRX AR L LE N
0.08~1.24;[mI#,22 1 F, M AT H LRI
RANFLOBEHRE —EH L. BEFHENKHE
FTHELEHEE REXBIEF 47.5 8.

‘BAMO SUHHRFHF SLeEbwRN

RKMER(FE 3),DCI~DC3 FRBEBAFL XH
i F, M5/, RCI~RC3 FERILE X ‘EAFH
M F AR ERZ 1 RRU EARML R E
RRXAF,ER 2 RAUNIEHARZRAE, FEFH
ZRAX1IAEAL2ZHEERAEE  ERXF
FZzEERKREE(P<0.01), AE3IEFH, T
WL BRAL ERUNE A E R RAE, FLEY
BAE, B L ERFO FERZRE) fIER 2
(LR ERRXR A ERABEERXF, 55
AN B LGS L R R, ER 3B 4 LKA
ERKEE. ERXF BXHAREL . RANER
AEMEMARBEBAGTELEYRE, RE
P P45 23.7 B,

3 it
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SEBY 4% & (Bremer & Humphries, 1993), /& (8]
e WA BRI R , i Abd 4 (1999) F) FI % 4 2%
BT3B H % (D. lavanduli folium) 5 % /&
Bt W5 (A. remotipinna) B & H . AP ET
WAL BRGTRIEHLERF REKE M E
KHA’ SULE KR 55  EL PR EFRZ L RRB
EAFRELEHERE. BERNER, ERXHAS4EE

x2

MR RYEE, TRREE TRAMEIEART
A4, SEAEEMEEHERHEK RBERRR
AREEE—CHEERLER, IHERIETF
JE B8 18 (Post-zygotic barrier) (Carputo,1999), ¥
EEARABRERFHESSN, RARXRELEFE
BAER, FHEREFAMNRHTRDETAIRK
g, £+ FHERBEAZEINRR TS SHE

CRIEAE XTLFAM P FRES ATMEZEXYE

Table 2 Seed sets of backcross, selfing and open pollination of D. grandi florum® Aoyunhuoju’ X A. pacifica F1

2 FF# Open pollination B 3¢ Selfing [6] 3% Backcross
Hybrids MFR/IFEH g0 4 }FHR/ETFH o S FR/ERFH HELR
No. of seeds/No, of capitula Seed set No, of seeds/No. of capitula Seed set No. of seeds/No. of capitula Seed set
YZ1 90/20 4,90 0/40 0 0/58 0
YZ2 25/20 1.25 0/59 0 0/44 0
YZ3 48/20 2.40 0/45 0 0/36 0
YZ4 264/20 13.2 0/50 0 0/66 0
YZ5 56,/20 2.80 0/45 0 0/51 0
YZ6 43/20 2.15 0/48 0 0/57 0
YZ7 300/20 15.0 0/30 0 0/50 0
YZ8 214/20 10.7 0/28 0 0/56 0
YZ9 420/20 21.0 317/42 7.54 0/49 0
YZ10 95/20 4.75 0/68 0 0/58 0
YZ11 375/20 18. 8 5/92 0.05 4/49 0.08
YZ12 190/20 9.50 0/46 0 0/69 0
YZ13 1090/20 54,5 1/73 0.01 7/58 0.12
YZ14 950/20 47.5 23/82 0.28 0/54 0
YZ15 317/20 15.9 2/75 0.03 0/51 0
YZ16 57/20 2.85 0/39 0 0/48 0
YZ17 200/20 10.0 0/42 0 0/65 0
YZ18 848/20 42. 4 8/80 0.1 5/58 0.09
YZ19 452/20 22.6 0/68 0 0/54 0
YZ20 137/20 6. 85 0/72 0 0/53 0
YZ21 842/20 42.1 54/232 0.23 73/59 1.24
YZ22 69/20 3.45 0/49 0 0/39 0
B YZ1-22 Foi E KM XONBG e Fh Fi AR 2ask,
Note; YZ1-22 represent the hybrids from Dendranthema grandi florum* Aoyunhuoju’ X A. paci fica.
R3 'BEXAMNLOESUFERIRAME B FH.BXELH
Table 3 Seed sets of backcrosses, selfing and open pollination of reciprocal hybrid
Fy between D. grandi florum*Yidalihong’and A. paci fica
JeFh [E] 3% 1 Backeross 1 [5] 3% 2 Backcross 2 FFJ& Open pollination B 32 Selfing
Hybrids  mrw/mrett #%% BTIHEREK ST% HPR/AFK  SXE  RTH/RFN A%
DC1 0/77 0 23/32 0.72 356/20 17.8 0/39 0
DC2 73/60 1,22 52/38 1.37 473/20 23.7 0/43 0
DC3 46/52 0.89 19/25 0.76 450/20 22.5 0/55 0
RC1 42/36 1.17 8/43 0.19 200/20 10.0 0/49 0
RC2 10/92 0,11 13/48 0.27 36/20 1.80 0/44 0
RC3 0/47 0 0/56 0 65/20 3.25 0/59 0

i 18] Z% 32 w2 A 26 L IR B (Li 4, 1998; Li %,
1999).,

B 3G B O R P B LA B A R R AR

2%t , BAKYP A T # BB 24 & 4 44 (Chen,
1985), — AN E R HERF K (EpREE,
1983;Endo, 1969), i EMIE R, EHHE E R
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BE MK :

Abd EFTwab MH,Kondo K,Hong DY. 1999. Isolation of a par-
ticular chromosome of Ajania remotipinna in a chromosome
complement of an artificial F; hybrid of Dendranthema lavandu-
lifolia X Ajania remotipinna by use of genomic in situ hybrid-
ization[J]. Chromosome science ,3(1) :21—28

Boase MR, Miller R, Deroles SC, 1997. Chrysanthemum systemat-
ics genetics, and breeding. In; Jules Janick(ed) ; Plant breeding
reviews, John Wiley&.Sons, Inc, 14,321 —361

Bremer K, Humphries C. 1993. The generic monograph of the As-
teraceae-Anthemideae [J]. Bull National History Museum
London(Botany) ,23:171—177

Carputo D. 1999. Post-zygotic gametic selection due to endosperm
balance number explains unusual chromosome numbers of 3 X X
2X progeny in Solanum[ ]}, Sex Plant Reprod ,12:27—31

Chen JY. 1985, Studies on the origin of Chinese florist's chrysan-
themum[J]. Acta Hort,167.349—361

Chen JY, Wang SQ, Wang XC, et al. 1995. Thirty years studies
on breeding ground-cover chrysanthemum new cultivars[]J].
Acta Hort ,404;124—135

Chen XL,Li HJ. 1995. Development of new varieties with small
inflorescences in Chrysanthemum[]]. Acta Hort ,404.9—14

De Jong J,Rademaker W. 1989. Interspecific hybrids between two
Chrysanthemum speciesJ]. Hortscience,24(2) :370—372

Drewlow LW, Ascher PD, Widmer RE. 1973. Genetic studies of self
incompatibility in the garden chrysanthemum, Chrysanthernum
mori folium Ramat[J). Theoretical Appl Genet ,43(1):1—5

Endo N. 1969. The chromosome survey on the cultivated chrysan-
themums, Chrysanthemum mori folium Ramat. ], On the chro-
mosome numbers of cultivated chrysanthemums(Partl) [J]. J
Japan Soc Horc Sci,38(3):267—274

Fukai S,Zhang W,Goi M. 1998. Some Dendranthema species n-
ative to Japan{J]. Acta Hort,454.85—90

Fukai S, Nagira T, Goi M. 2000. Cross aompatibility between
chrysanthemum ( Dendranthema grandi florum) and Dendran-
thema species native to Japan[J]. Acta Hort ,508:337—340

Fukai S. 2003. Dendranthema species as chrysanthemum genetic
resources[ J]. Acta Hort,620:223—230

Iwatsuki K, Takasi Y,David EB,et al. 1997. Flora of Japan. [I.
Angiospermae Dicotyledoneae Sympetalae(b)[M]. Tokyo : Ko-
dansha Ltd. ,79—97

Kondo K, Abd EFtwab MH. 2002. Analysis of Inter- and Intrs-
generic relationships sensu stricto among the members of Chrys-
anthemum sensu lato by using fluorescent in situ hybridization
[J]. Chromosome Sci,6:87—100

Li MX(ZE# %), Zhang XF(FE % 75),Chen JY(BRR ). 1983.
Cytological studies on some Chinese wild Dendranthema species
and Chrysanthemum cultivars(3 B F 2 BF AE R IE H L WA
M2EBEE) [J]. Acta Hort Sin(BE%4R) ,10(3) :199—205

Li XL(Z=3¥E) ,Chen FD(fRE#R). 2005, Identification of inter-
specific hybrids in Dendranthema (35 IR % 18] 2 #h 89 % &) ()]
J Nanjing Agric Univ(BI TR K% ,28(1) 4246

Li Z,Wu JG,Liu Y,et al. 1998. Production and cytogenetics of
the intergeneric hybrids Brassica juncea X Orychophragmus vi-
olaceus and B. carinata X O. violaceus[ J]. Theor Appl Genet,
96251 —265

Li Z,Hencen WK. 1999. Production and cytogenetics of intergeneric
hybrids between the three cultivated Brassica diploids and
Orychophragmus violaceus[J]. Theor Appl Genet 99,694 —704

Shimotomai N. 1933. Zur karyogenetik der Gattung Chrysanthe-
mum( }]. J Sci(Hiroshima Univ)Ser B,Div 2,2;1—98

Suzuki R, Kondo K,Peng CI. 2001, Chromosome studies in chrys-
anthemum flora of Taiwan. 2. Ajania pacifica (Nakai) Bremer
et Humphries dwarf form, Crossostephium chinense , Dendran-
thema arisanense , D. indica and D. lavendulifolia Ling et Shih
var, tomentellum[ )], Chromosome Sci ,5.57—62

Tanaka R, 1952, Vergleichende Untersuchungen uber die Fertili-
tat bei Selbstbesaubung in der Polyploidie von Chrysanthemum
[J]. JpnJ Genet,27.1—2

Yu XF(R/MF) » Zhou YH(JFKLL) , Zhang HQUHKEF) et al.
2006. Cytogenetic study on intergenetic hybrids between Hys-
trix patula and Pseudoroegneria libanotica ( Poaceae; Triticeae )
(Hystriz patula 5 Pseudoroegneria libanotica & [B) 7% % i) 48
M%), Guikaia(J"FHEY) ,26(5):573—575

Zagorski JS, Ascher PD, Widmer RE. 1983, Multigenic self in-
compatibility in hexaploid chrysanthemum{J]. Euphytica,
32(1):1-=7

Zhang HQ(3 M E) ,Zhou YH( K 4), Zheng YLOBA K)»er
al. 2002, Morphological and cytological studies on hybrid from
Roegneria grandis X R. alashanica( Poaceae: Triticeae ) (X # %
B EMMENFRESEMARERFTO]. Guika-
ia(J"TGAEYD) »22(4) ;352356

Zhao HB(#% % ), Chen FD(Bk & #), Fang WM (5 & B).
2006. Detection methods of pollen viability of Dendranthema
(H B ER AR S W % B O], J Zhejiang Fore
Coll (HHT A BE2£4R) ,23(4) :406— 409



T 5 \3 R FI 2 AP P 4 ST PERF A [HPREE ...

(=" R, BRARME,  BMEMW,  FE4EW],  ZHAO Hong-Bo, CHEN Fa-Di, MIAO Heng-Bin,
GUO Wei-Ming
1 A t';:wz’ ZHAO Hong-Bo (R 5 AV K2, [l 224 B, B AT, 210095 ; T AR5, b5 £ b B

S, WL, 122, 311300),  BRAHE, %‘MB, R4EW], CHEN Fa-Di, MIAO Heng-Bin, GUO Wei-
Ming (g it A K2, [l 224 Bt B¢, 210095)

s -y ETETPRD
HELT) 4 GUTHATA

i, &0 - 2009, 29 (2)

W51 AL 61K

1. Abd E1-Twab MH;Kondo K;Hong DY Isolation of a particular chromosome of Ajania remotipinna in a

chromosome complement of an artificial F1 hybrid of Dendranthema lavandulifoliaXAjania remotipinna

by use of genomic in situ hybridization 1999 (01)

2.Boase MR;Miller R;Deroles SC Chrysanthemum systematics genetics, and breeding 1997

3.Bremer K;Humphries C The generic monograph of the Asteraceae—Anthemideae 1993

4. Carputo D Post—zygotic gametic selection due to endosperm balance number explains unusual

chromosome numbers of 3X X 2X progeny in Solanum 1999

5.Chen JY Studies on the origin of Chinese florist’s chrysanthemum 1985

6. Chen JY;Wang SQ;Wang XC Thirty years studies on breeding ground-cover chrysanthemum new cultivars

1995

7.Chen XL;Li HJ Development of new varieties with small inflorescences in Chrysanthemum 1995

8.De Jong J;Rademaker W Interspecific hybrids between two Chrysanthemum species 1989(02)

9. Drewlow LW;Ascher PD;Widmer RE Genetic studies of self incompatibility in the garden

chrysanthemum, Chrysanthemum morifolium Ramat 1973(01)

10. Endo N The chromosome survey on the cultivated chrysanthemums, Chrysanthemum morifolium

Ramat. [.On the chromosome numbers of cultivated chrysanthemums (Partl) 1969 (03)

11. Fukai S;Zhang W;Goi M Some Dendranthema species native to Japan 1998

12. Fukai S;Nagira T;Goi M Cross aompatibility between chrysanthemum(Dendranthema grandiflorum)and

Dendranthema species native to Japan 2000

13. Fukai S Dendranthema species as chrysanthemum genetic resources 2003

14. Iwatsuki K;Takasi Y;David EB Flora of Japan. IIl. Angiospermae Dicotyledoneae Sympetalae(b) 1997

15. Kondo K;Abd El-twab MH Analysis of Inter—and Intrs—generic relationships sensu stricto among the

members of Chrysanthemum sensu lato by using fluorescent in situ hybridization 2002

16, ZEfEka gk B0y Bt Jh R S SE R AR IS A AL A0 25 1983 (03)
R, BRI ARBIRRR A R ) AR ) 4 DI 30T = B AR 22224 2005 (1)

18.Li Z;Wu JG;Liu Y Production and cytogenetics of the intergeneric hybrids Brassica

juncea X Orychophragmus violaceus and B. carinataXO0. violaceus 1998

19.Li Z;Heneen WK Production and cytogenetics of intergeneric hybrids between the three cultivated

Brassica diploids and Orychophragmus violaceus 1999



http://d.wanfangdata.com.cn/Periodical_gxzw200902007.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%ae%8f%e6%b3%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%8f%91%e6%a3%a3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bc%aa%e6%81%92%e5%bd%ac%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e7%bb%b4%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Hong-Bo%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Fa-Di%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MIAO+Heng-Bin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+Wei-Ming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%2c%e5%9b%ad%e8%89%ba%e5%ad%a6%e9%99%a2%2c%e5%8d%97%e4%ba%ac%2c210095%3b%e6%b5%99%e6%b1%9f%e6%9e%97%e5%ad%a6%e9%99%a2%2c%e5%86%9c%e4%b8%9a%e4%b8%8e%e9%a3%9f%e5%93%81%e7%a7%91%e6%8a%80%e5%ad%a6%e9%99%a2%2c%e6%b5%99%e6%b1%9f%2c%e4%b8%b4%e5%ae%89%2c311300%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%2c%e5%9b%ad%e8%89%ba%e5%ad%a6%e9%99%a2%2c%e5%8d%97%e4%ba%ac%2c210095%3b%e6%b5%99%e6%b1%9f%e6%9e%97%e5%ad%a6%e9%99%a2%2c%e5%86%9c%e4%b8%9a%e4%b8%8e%e9%a3%9f%e5%93%81%e7%a7%91%e6%8a%80%e5%ad%a6%e9%99%a2%2c%e6%b5%99%e6%b1%9f%2c%e4%b8%b4%e5%ae%89%2c311300%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%2c%e5%9b%ad%e8%89%ba%e5%ad%a6%e9%99%a2%2c%e5%8d%97%e4%ba%ac%2c210095%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%2c%e5%9b%ad%e8%89%ba%e5%ad%a6%e9%99%a2%2c%e5%8d%97%e4%ba%ac%2c210095%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-gxzw.aspx
http://c.wanfangdata.com.cn/periodical-gxzw.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Abd+El-Twab+MH%3bKondo+K%3bHong+DY%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e1.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e1.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Boase+MR%3bMiller+R%3bDeroles+SC%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bremer+K%3bHumphries+C%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Carputo+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e4.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+JY%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e5.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+JY%3bWang+SQ%3bWang+XC%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+XL%3bLi+HJ%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22De+Jong+J%3bRademaker+W%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Drewlow+LW%3bAscher+PD%3bWidmer+RE%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e9.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Endo+N%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e10.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e10.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fukai+S%3bZhang+W%3bGoi+M%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fukai+S%3bNagira+T%3bGoi+M%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e12.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e12.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fukai+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e13.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Iwatsuki+K%3bTakasi+Y%3bDavid+EB%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e14.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kondo+K%3bAbd+El-twab+MH%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e15.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e15.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%87%8b%e5%ad%a6%3b%e5%bc%a0%e6%96%85%e6%96%b9%3b%e9%99%88%e4%bf%8a%e6%84%89%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e16.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%be%9b%e9%9b%b7%2c%e9%99%88%e5%8f%91%e6%a3%a3%2c%e5%b4%94%e5%a8%9c%e6%ac%a3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_njnydxxb200501006.aspx
http://c.wanfangdata.com.cn/periodical-njnydxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Z%3bWu+JG%3bLiu+Y%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e18.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e18.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Z%3bHeneen+WK%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e19.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e19.aspx

20. Shimotomai N Zur karyogenetik der Gattung Chrysanthemum 1933

21. Suzuki R;Kondo K;Peng CI Chromosome studies in chrysanthemum flora of Taiwan.2.Ajania

pacifica(Nakai)Bremer et Humphries dwarf form, Crossostephium chinense, Dendranthema

arisanense, D. indica and D. lavendulifolia Ling et Shih var. tomentellum 2001

22. Tanaka R Vergleichende Untersuchungen uber die Fertilitat bei Selbstbesaubung in der Polyploidie

von Chrysanthemum 1952
23, R/NTT, JHIK AL, skiEEE, T RIS, 228 Hystrix patulaljPseudoroegneria libanoticalg A%l it 4l A Hf 57

LRI IC]) =) VE R4 2006 (5)

24. Zagorski JS;Ascher PD;Widmer RE Multigenic self incompatibility in hexaploid chrysanthemum

1983(01)

26. BRIEEE, JHKLL, JA R, Wi, T AR R A5 B 4 36 08 A0 w0 ) T 25 5 R I M 207 DR e 5] =) 7
4 2002 (4)

26. X, W, DA DG 5 Jat R A6 A3 R 3 L D8 S0 -V AR e 244 2006 (4)

LSSEHOR, HEES, 2R %G, R TP W A3 R AN m) S0 5 VA Al 9] Lk [T 3] - BACRO I RLHEE 2009 (20)
2. RS, XUFE, DRI, AR 5, MR, AR, BB DA Rl Bl RET 5 Ay J ANAR A F 1 [ sE S AR
PRI AL I e ST - P E AR R 2012 (18)

3 XUMBAR, TR K, WRERHT, MR DUATVRA8 N S AR BT AN ] 24 58 JCF 1240 (1) 38 MR B DA PG 30 - v R L R A
2010(12)

45K K, BB iR I, MR, Sk, A GAEERIRAEEUE AL O ELAROTL 57 D T8 3] - o [ R b A 2%
2011(07)

5. Bl WA 2R A T S BRI 5 (22 Arie Sc I it 2010

SIRASOKR R B0, MR R ZHE . S4EW). ZHAO Hong—Bo. CHEN Fa-Di.MIAO Heng-Bin. GUO Wei-Ming #k1%%4

HEL WL J [0 AR AR S P LA SR VR TE DI 3] = Va R 2009 (2)



http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Shimotomai+N%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e20.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Suzuki+R%3bKondo+K%3bPeng+CI%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e21.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e21.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e21.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tanaka+R%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e22.aspx
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e22.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%99%e5%b0%8f%e8%8a%b3%2c%e5%91%a8%e6%b0%b8%e7%ba%a2%2c%e5%bc%a0%e6%b5%b7%e7%90%b4%2c%e4%b8%81%e6%98%a5%e9%82%a6%2c%e8%a2%81%e6%98%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_gxzw200605024.aspx
http://c.wanfangdata.com.cn/periodical-gxzw.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zagorski+JS%3bAscher+PD%3bWidmer+RE%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-gxzw200902007%5e24.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b5%b7%e7%90%b4%2c%e5%91%a8%e6%b0%b8%e7%ba%a2%2c%e9%83%91%e6%9c%89%e8%89%af%2c%e6%9d%a8%e7%91%9e%e6%ad%a6%2c%e4%b8%81%e6%98%a5%e5%b8%ae%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_gxzw200204013.aspx
http://c.wanfangdata.com.cn/periodical-gxzw.aspx
http://c.wanfangdata.com.cn/periodical-gxzw.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%ae%8f%e6%b3%a2%2c%e9%99%88%e5%8f%91%e6%a3%a3%2c%e6%88%bf%e4%bc%9f%e6%b0%91%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zjlxyxb200604010.aspx
http://c.wanfangdata.com.cn/periodical-zjlxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%b4%e7%bb%8d%e8%8d%a3%2c%e6%96%bd%e8%89%b3%e7%8f%8d%2c%e6%9d%8e%e5%ad%a6%e9%87%91%2c%e6%9d%8e%e5%bc%80%e4%b8%bd%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ahny200920071.aspx
http://c.wanfangdata.com.cn/periodical-ahny.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%96%87%e8%8e%b9%2c%e5%88%98%e6%96%b0%e6%98%a5%2c%e6%88%bf%e4%bc%9f%e6%b0%91%2c%e7%ae%a1%e5%bf%97%e5%8b%87%2c%e9%99%88%e7%b4%a0%e6%a2%85%2c%e8%92%8b%e7%94%b2%e7%a6%8f%2c%e9%99%88%e5%8f%91%e6%a3%a3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgnykx201218014.aspx
http://d.wanfangdata.com.cn/Periodical_zgnykx201218014.aspx
http://c.wanfangdata.com.cn/periodical-zgnykx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%80%9d%e4%bd%99%2c%e5%bc%a0%e9%a3%9e%2c%e9%99%88%e7%b4%a0%e6%a2%85%2c%e9%99%88%e5%8f%91%e6%a3%a3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgnykx201012014.aspx
http://c.wanfangdata.com.cn/periodical-zgnykx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%a3%9e%2c%e9%99%88%e5%8f%91%e6%a3%a3%2c%e6%88%bf%e4%bc%9f%e6%b0%91%2c%e9%99%88%e7%b4%a0%e6%a2%85%2c%e5%bc%a0%e9%b2%9c%e8%89%b3%2c%e5%b0%b9%e5%86%ac%e6%a2%85%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgnykx201107017.aspx
http://c.wanfangdata.com.cn/periodical-zgnykx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8e%ab%e5%ae%98%e7%ab%99%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Thesis_Y1766302.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%ae%8f%e6%b3%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%8f%91%e6%a3%a3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bc%aa%e6%81%92%e5%bd%ac%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e7%bb%b4%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Hong-Bo%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Fa-Di%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MIAO+Heng-Bin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+Wei-Ming%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_gxzw200902007.aspx
http://d.wanfangdata.com.cn/Periodical_gxzw200902007.aspx
http://c.wanfangdata.com.cn/periodical-gxzw.aspx

