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Studies on Numer ical Classification of Chaenomeles Cultivar s
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(*College of Agronany, Shandong Agricultural University, Tai'an, Shandong 271018, China; 2Shandong Yate Eco-tech Ca
LTD. , Linyi, Shandong 266071, China)

Abstract: Based on the survey of Chaenaneles cultivars reurces, the numerical taxonomic method was
used for the cluster analysisof 29 cultivarsand 2 wild ecieswith 41 momphological characters The result re-
vealed that 31 OTU s (Operational Taxonamic Units) could be divided into 4 phenetic groups according o their
botanical sources, namely C. cathayensis system (), C. thibetica ( ), C. speciosa systen () and
C. japonica systan (). C. japonica systan and C. cathayensis systan are the most distantly related systems
C. thibetica gppeared o be rather closely related to C. cathayensis C. speciosa systan together with the hybrid
taxon C. superba and C.vimoriniana takes an intemediate position betveen C. japonica systan and
C. cathayensis systan. Principal caonponent analysis shoved that the 41 characters can be conolidated for the
6 principal components and their accumulative contribution ratio anounted t 72. 396%. Integrated cluster
analysis and principal component analysiswith practical gpplications, the author suggested that the classificar
tion of Chaenaneles cultivars should be firstly based on the systamatics of wild ecies (cultivar sources).
Then, the flower size could be as the second criterion for the classification of Chaenameles cultivars, and the
flower color as the third criterion

Key words Chaenaneles cultivar, numerical classification; principal component analysis
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(C. thibetica YU) ,

(Thunh ) Lindl ex Sach ]
( , 2003; Potter et al , 2007) . Pseudo-
cydonia Schneider,
W eber (1963) 500 ,
C. x califomica Clarke ex Weber (C. cathayensis x C. X superba) C. X clarkiana W eber
(C. cathayensis xC. japonica) C. x superba (Fraim) Rehder (C. japonica x C. speciosa) C. X vimorini-
anaW eber (C. cathayensis x C. speciosa) (Undetemined geciesor hybrid group)
8 (W hite) (W hite-and-Pink) (Pink) (Orange)
(Red) 5 , 22 )
7 (www. world-plants cam /boke/hinsyu/index2. him)
, (1993) (1998)
(2004)
, 2 6 15 “2 3 "
, (2007) 20 ,
(Stace, 1980)
, (Singh, 2003)
( , 2003),
, 29 2 41
1
1.1
29 2 (operational taxonamic unit, OTU) ,
1
(PE)
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1

Tablel Nameand source of Chaenaneles peciesand cultivars

Na Cultivarsor gecies Source Na Cultivarsor gecies Source
1 Chojukan Jgpan 17 Fermudan L inyi
2 ToyoN ishiki Jgpan 18 Show Tai'an
3 Sekaiiti Jgpan 19 Guangguo Tai'an
4 Ginchoju Jgpan 20 Hongyan Tai'an
5 Chojuraku Jgpan 21 Yunjin Tai'an
6 Dancheng Linyi 22 Hongxing Tai'an
7 Shuhong Sichuan 23 Chojubai W hite Tai'an
8 L vofu Linyi 24 Bixue Tai'an
9 Changjun Linyi 25 Pygnaea Beijing
10 Hongxia Linyi 26 M eolei Beijing
11 Liyu Linyi 27 Aihong Beijing
12 Yijin L inyi 28 Crimsn and Gold Beijing
13 Yipinxiang Linyi 29 Pink L ady Beijing
14 2  Yizhou 2 Linyi 30 C. cathayensis Beijing
15 Honghua Linyi 31 C. thibetica Beijing
16 Hongjiao Linyi
1.2
, (Weber, 1964; Bartish et al , 1999)
10 )
(W eber, 1964; , 2007) , ,
W eber (1963) , ( ) 5 ( 2,
, 41
( 2
1.3
NTSYSpc (2.1) (SD) , ouT
(Euclidean distance) , (UPGVIA)
(Correlation coefficient) ,
(Eigenvalue) (Eigenvector) , oTJ
( 2

SPSS (15.0)
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Table2 M orphological character sand their code numbersused in data matr ix
Na Character Code detail

1 Plant height <1im, 0,1 2m, 1, >2m, 2

2 Plant habit Very preading, 1; Freading, 1; Erect, 2

3 B ranchlets color Tawny, O; Reddish brown, 1; Pumplish brown, 2; Blackish
brovn, 3

4 Biennial sticks verruculose Absnt, 0; Present, 1

5 B ranchlets roughness Snooth, O; Scabrous, 1

6 Young lesf color Green, 0; Brick red, 1; Pumple, 2

7 Folded leaf hairiness Glabrous, 0; Pubescent, 1; Tomentose, 2

8 Leaf length

9 L eaf width

10 / Leaf length W idth

11 L eaf color L ight green, 0; Green, 1; Dark green, 2

12 Leaf shape Lanceolate, O; Obovate-lanceolate, 1; Narrowly
elliptic, 2; Elliptic, 3; B roadly ovate, 4; Obovate, 5

13 L eaf goex Obtuse, O; Acute, 1; Acuminate, 2

14 L eaf base Cuneate, 0O; Broadly cuneate, 1

15 L eaf margin Entire or fev minutely serrate gpically, 0;

, M inutely aristate-serrate, subentire basally, 1;

Shamply serrate, 2; Crenate, 3

16 L eaf hairiness-underside Glabrous, 0; Glabrous and pubescent along veins,
1; Pubescent, 2

17 Petiole length

18 / Petiole length/L eaf length

19 Petiole hairiness Glabrous, 0; Pubescent, 1

20 Stipule shape Renifom, O; Auriculate, 1; Suborbicular, 2

21 Stipule gpex Obtuse, 0; Acute, 1

22 Flowvers per inflorescence

23 Flowver size Snall, <3 an, O; Cammon, 3 4 an, 1; Large, >4 an, 2

24 Petal length

25 Petal width

26 Clawv length

27 Petal color Yellowish o pure white, 0; ,
W hite, petal edge and back with flush or multi-color, 1; Pink ©
oL, 2; Orange  reddish orange, 3; Red o crimson red, 4

28 Petals color change No, O; Yes 1

29 Petal shgpe Suborbicular, 0; Ovate, 1; Obovate, 2

30 Petal state Nearly flat, O; Spoon-sheped, 1; Crapy, 2

31 Pedicel length

32 Hypanthium shepe Campanulate, 0; B roadly campanulate, 1

33 Hypanthium length

34 Calyx lobe length

35 /

Calyx lobe length/Hypanthium length

36 Style hairiness basally Glabrous, 0; Slightly pubescent, 1; Pubescent, 2

37 Petaloid stamens Absent, 0; Present, 1

38 Anther color Yellowvish, O; Yellow, 1

39 Anther length

40 Filament length

41 Receptacle inside color Green, 0; Pumplish, 1; Puple, 2

: (
, 2002)

Note: Characters slection and survey methodsmake reference o UDA, GRN, available htp: //ww. ars-grin. gov/ cgi-bin/npgs/himl/de-

<clist. p1?115 and introduction to scientific research of garden plants (L uo Jian-xia & Sun Jian-she, 2002).
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3

Table3 The latent root, contributor ratio and accumulative contributor ratio of the principal canponent

Principal canponent

Character
1 2 3 4 5 6
Plant height 0. 897 0. 094 - 0.015 0.107 0.035 - 0. 001
Plant habit 0. 860 - 0.074 0. 164 0. 004 - 0.107 0.071
B ranchlets color - 0.022 0.127 0.231 - 0.478 0. 159 0. 561
Biennial sticks verruculose - 0.776 0. 021 0.215 0.161 0.193 - 0.025
B ranchlets roughness - 0.752 - 0.215 0.315 0.117 0.074 0. 006
Young leaf color 0. 647 0. 004 - 0.192 - 0.003 - 0.199 -0.111
Folded leaf hairiness 0.813 0.158 - 0. 065 - 0.139 - 0.072 0. 069
Leaf length 0.913 0. 099 - 0.001 0. 303 0.033 0. 019
L eaf width 0. 498 0. 293 - 0.292 0. 646 0.038 0. 047
/ Leaf length/W idth 0.812 - 0.067 0. 295 - 0.336 - 0.007 0. 038
L eaf color 0.103 0.292 0.301 - 0.316 - 0.353 0.593
Leaf shape - 0. 806 - 0.085 -0.321 0. 009 - 0.087 - 0. 026
Leaf goex 0.776 0.184 - 0.010 0. 152 0.048 - 0.015
Leaf base 0.010 0. 067 - 0.299 0. 620 - 0.145 0. 367
L eaf margin - 0.885 - 0. 096 0.019 0. 001 - 0.103 - 0.071
L eaf hairiness-underside 0.799 - 0.308 0.289 - 0.020 0.045 0.214
Petiole length 0.311 0. 552 0. 157 0. 629 - 0.076 - 0.077
/ Petiole length/L eaf length -0.717 0.242 0.173 0.414 -0.134 - 0.038
Petiole hairiness 0. 795 - 0. 260 - 0.039 0. 066 0. 187 0. 149
Stipule shape - 0.107 - 0.209 0. 606 0. 149 - 0.089 0. 055
Stipule apex 0. 445 - 0.245 - 0.062 0. 396 0.422 - 0.337
Flowers per inflorescence - 0.2%4 0.182 0. 497 - 0.253 - 0.028 - 0.065
Flowver size 0. 045 0.770 0. 057 0. 093 0.254 0.119
Petal length 0.012 0.912 0.010 - 0.151 0. 066 - 0.176
Petal width 0.184 0. 893 - 0.097 - 0.152 - 0.049 -0.114
Claw length - 0.118 0. 745 0. 203 0. 031 0.019 - 0.284
Petal color - 0.282 0.033 - 0.329 - 0.316 0. 664 - 0.020
Petal color change 0. 508 0. 007 0. 093 - 0.059 - 0.525 - 0.177
Petal shape 0.116 - 0.222 0. 406 - 0.015 0.558 - 0.379
Petal state - 0.332 0. 166 - 0.367 0. 148 0.312 0. 385
Pedicel length - 0.364 0.631 0. 473 0. 044 0.327 0. 159
Hypanthium shape - 0.542 0.131 0.344 0.291 0.077 0.229
Hypanthium length 0. 701 0. 287 0.320 -0.173 0. 286 0. 015
Calyx lobe length 0.471 0. 307 - 0.487 - 0.253 0.243 0. 150
/ Calyx lobe length/Hypanthium length - 0. 273 0.011 - 0.805 -0.111 0. 025 0.204
Style hairiness basally 0. 890 - 0.115 0. 060 0. 142 - 0.060 0.120
Petaloid stamens - 0.370 0. 562 - 0.155 0. 064 0.107 0.182
Anther color - 0.757 0. 180 - 0.033 - 0.067 - 0.257 0. 048
Anther length - 0.064 0.817 0.138 0. 200 - 0.163 0. 086
Filanent length 0.441 0. 593 - 0.142 - 0.298 - 0.015 - 0.140
Receptacle inside color - 0.102 0. 457 - 0.263 - 0.338 - 0.289 - 0.494
L atent root 13.19%4 6. 042 3.419 2.89 2.183 1.955
/% Contributor ratio 32.179 14. 737 8.34 7.048 5.325 4.767
/% A ccumulative contributor ratio 32.179 46. 916 55. 256 62. 304 67. 629 72. 396
(1 ( 2 :
4 , Q) () ()

() Lgl (D=10.557) 31 OTUs , )
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