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ABSTRACT

The relationships and character variations on 5 taxa of Calystegia were examined by
cluster analysis and principal component analysis. Thirteen Calystegia population samples
from the middle part of Korea were observed. Although minor differences were noted,
essentially similar results were obtained from the phenograms by UPGMA, UPGMC
and Ward’s clustering methods, and these results were in accordance with those obtained
from the ordination plots by principal component analysis.

C. soldanella is distantly connected with the other taxa mainly because of its mor-
phologically different leaf organs. Based on the difference on the first principal component,
C. hederacae is kept apart from the rest 3 taxa. In the relationships among C. jeponica,
C. sepium var. americana and C. davurica, minor differences were obtained from the 3
clustering methods. As to the character variations among different populations within a
taxomn, they are slight in C. soldanella and C. sepium var. americana, but remarkable in

C. hederacae and C. davurica.
2 ]

o) 2B (Calystegia) 2 B - Jb2RERS) Eiol A HEE 714 ofnst HEHLE Skl
Aem 4#A 9= (Cockayne, 1928), EEEel #-3tcjAl Palibin (1901), Komarov
(1904), Nakai (1911, 1952), === Park (1949) 5o &4« 23 H o gz, 2T
(Kim and Choi, 1983)-2 H:fis Ze} /R 2 HHEMN PEEE ZA s & 242
2 243 o 9o

SRR A SHEMTES o &de FAL AxtAelx Al G dstd SR
Fe] YEERI% (relationship) v} $ELUE (similarity) & uts]2] elw] (Radford e al., 1974),

33



24 Korean J. Bot. Vol. 27 No. 1

RN 5 BELSW (cluster analysis) =} 4447 (principal component analysis)
< OEB] AF o8z glrt (Rushton, 1978). B3] TRIFHTES HESS R
= ﬁ AUt (regularity) 7 #k/F (order) ¥ zhol W&l & ERESAHT (Rummel, 1970)0] 24
EA, BEESW A3 SFEML 3AE 248 b FRGHITLE o] E7ke] B

of det dutd FHE 2ASE Aol whEAT Ao gHA vk (Sneath and Sokal,
1973).

H XBel 3t A= Ogden(1978)°] WA HHTHES ol &3t FLAdANZE = FE]
mRe| Al 24 w2 u Yok

& oo A e mEE W 2B o4 48R, F C. soldanella Roem. et Schult. (7+|
%), C. hederacae Wall. (o} 7] %), C. japonica (Thunb.) Chois. (&%), C. sepium var.
americana Matsuda (Z+E) @ C. davurica (Sims) Chois. (Av|Z)d o8] #EL G4
L2 BRI ZRGHWTE ol &8t SEHES EERMAG PEBR Had BHH)
Z & Bl #E 42 24 H 7 (Kim and Choi, 1983)¢ vl2 A 2d 2zz gl

=

o

UE
L

w2 A&k

2 AFd AEs HRE 198348 55 28 108 Aol HEHiFY 1371 £ (Table 1)

Table 1. Calystegia species and their localities observed

Scientific name ‘ Localities
Calystegia soldanella Yongjong-do (8-1), Taichon (5-2)
C. hederacae Paju-gun! (H-1), Suwon (H-2), Iksan-gun (H-3), Taichon (H-4)
C. japonica Iksan-gun (J-1), Suwon (J-2), Seoul (J-3)
C. sepium var. americana  Suwon (A-1), Suwon (A-2)
C. davurica Kangwhd-do (D-1), Yongjong-do (D-2)

1= 2ANEE & KEE bty OTU
(Operational Taxonomic Unit) = 3
stElem, & SEEY AES 29%
(Kim and Choi, 1983)¢] ZA43 A4 %
off sl .
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Fig. 1. Representative leaf shape in 13 Calystegia o L Al A
populations. The numbers on the leaves OTU 20744 o] 3 Forel A<

refer to the localities of Table 1. T3 ZFEHEAE Teged, oE F
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Table 2. Morphological characters redefined as ratios of Calystegia

V 1 lamina length/lamina width V 2 lamina largest width/lamina middle width
V 3 petiole length/lamina length V 4 peticle length/peduncle length

V 5 bracteole length/bractenle width V 6 bracteole length/calyx length

V 7 calyx length/calyx width V 8 bracteole width/calyx width

V 9 bracteole length/corolla length V10 corolla length/corolla width

VIl pistil length/stamen length V12 pistil length/corolla length

V13 anther length V14 stigma length

V15 seed length/seed width

AN 2gt o go] A SIEEMY HEI aelst ¢z A72bE = A F (Radford et al.,
1974)el A A HE22A 197] TEE] AL = =k o 19719 HBES oA BHAEY L

of o 15749 W (Table 2)= W HHA G =9 ol PERES kel A3 whg& AL3ln

24, 549 WHE A8 48T 29 A A%piel g4 ey = 9 BEY 27
&3 (the effect of organism size) 3 Fo|z HESY F S wlgd & & glx vl (Corruccini,
1975) 0 2 A= 47| = Felch & 137 OTUe] gk 15719 #H4e] 984 13X15 4

AP P (raw matrix)o] dozx}

HEOHE A% A42 $4 448§ E£S (standardization) A Ev¥ (Moss, 1968;
Sneath and Sokal, 1973; Radford et al., 1974; Rushton, 1978), = =#.2 Zb Eﬂ_q—tﬁ] A
T Wz oA 2 g EEEAE e, 4 d5E T 0 o8 12 HEAS

HESHF-E OTUE7EY] Euclidian distancee] £]4F unweighted pair-group method using
arithmetic averages (UPGMA), unweighted pair-group centroid method (UPGMC) =
Ward’s error sum of squares (Ward, 1963)¢8) F{k2o = phenogram-2- =4 g o}

ERGHHA A EAE (eigenvalue) 1 o] 49 3719 4 @ sle] ordination plotg
AAglg m, 2+ OTUS TE4aEol o3t EHEFTEL (factor score) 2 OTUS Z £33 HME
st R4 EEw e (eigenvector) & Gk R 9 Fo g A 4s gl

A& Pigso] o] &3 #HErgATEe-e Jardine and Sibson (1971), Sneath and Sokal (1973),
Kim (1976), Gnanadesikan (1977) 59 o] 2o ollow HFHSHTL Statistical Analysis
System (SAS Institute, 1982) Program-& A} &vs}cz% EEE R AX e ¢l= IBM 4341
computero]| &3] 8 it

Cluster analysis. }féﬁ—“—ﬂ teol o8t 157 45 g Aoz 137 OTUES 93 HE
SH-E 8 A5 A 7R Fik, & UPGMA, UPGMC 2 Ward's methodzle] = ]2
e EEMREE 29w (Fig. 2), UPGMCe A vl E £Eo D-10] 222 43Rk
B oA E L RS WA 429 AL Agshd, A AR ?ﬁ%rﬁk‘ EFgA g %El’q
o £EE 74 1A dA=] o Fike]l HERM ¥ F4FE RAFLL

2 E EEQ A1, A-2% Al FiEk BEFA A 1A %’4__7'—‘:13"1 T A Abole] wel

m=1
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il 7L AL Aoz vEgEd o F £EHE
2% KEAA =AM Aol ), S-1+ 52
UPGMA = ANE £EHAY ol EE Al tA BEE
BEo]A G FEoF dZAS e F KH

" spolol BRI AL AoE ey, 4

. W&o % 4@ D-13 D-2& AA=Z ¥

_ ‘*%{] (TWL[H & gl A QAo T AERe] R}
r’ Agk Aoz veith

oal w3k Al bR R A viebd o

5152HY H2HAH3 JH )2 )3 A1 A2TH D2
riel A=lg ¥9 A=E S, S22 B
" mel e AFEFEdE b 22 FE A
=1.80) 1A AA= FERAKR A ul
UPGMC oz d45 3, ods+a% (H-1, H-2, H
-3, H-H) = viA A HEE 5 A%, £
"%, /‘hﬂw%ﬂ} T2 FEAA A7
ﬁﬁﬂﬂﬂ 1 Aoz g 45k, gk o7
| % KETAA H-35 oE OTUEH &
% Tl A dZRE ER7 A9 EHd
= vietdl e, 1%— o} 7]l B HEEE o]
SSITHHZHAE3 F 2 B A A2 § e A 2es 7 Aew &k &
28+ LOFEReN 4] 2AtE 7 o) 1:,]_
A% J-1, J-2, ], E+4% (A-1, A-
Ward’s method ~ 2) 2 A= % (D-1, D-2) Hel&, UPGMC
2} Ward’s methode] A v Ex Au)Ee] =
A 44 g ot UPGMAe] st =2 }

S| Fol WA AAE e FEEER 7

| ol 7k gt ek.
L‘ l7 Principal component analysis. 157 # <~
’_ £ dAe®E sle varimaxd] Fike] 23]

LB
‘ HS2H HRHLH3 M )2 I3 D2 A4 A2 A HAS A5 EEE 1 o)A A9 =
Fig. 2. Phenograms of the 13 Calystegia popula- incipal Bl 7
tions using 3 clustering methods-UPGMA, B (principa comp onentyo] L Az,
UPGMC, Ward's method. o] 58] WA A LA HE A EE 749
1959 81 ERSe] 36%, #1ERT 21%, F£1ERTo 17A°] glrt (Table 3).
Table 30 rotated factor matriz 2 2w % HLE0] A2 b EFSd =2 BT
EfE (factor loading) & wehz dEv, FEHl W AFEY loading Fol g
ordination plot (Fig. 3)-¢ Z4dlz 5% FHIHIE groupingshg ot
ERSEA A3 OTUS EEREZFRL (factor score) 2.2 HE) Z-4 = ordination plot (Fig. 4)
£ 2y AdER F1EERGT JeA, 2hEE FUERS 394 0E H5E#HES




March 1984 Kim & Choi : Numerical Taxonomic Study of Calystegia 3
Table 3. Rotated facter matrix obtained from principal component analysis
) Principal Principal Principal .
Characters component I component IT component III Communality
Vi 0.44 0.68 —0.37 0.79
Ay 0.18 —0.78 —0.26 0.73
V3 —0.90 —0.20 0.13 0. 86
V4 —0.70 —0.28 0.32 0.67
V5 0.25 0. 56 0.28 0. 46
V6 0.85 —0.18 0.29 0.84
V7 0.26 0.74 0.27 0.69
V 8 0.82 —0.04 0.31 0.76
V 9 0.82 0.26 —0.04 0.73
V10 0.18 0.03 0,87 0.79
Vit —0.03 —0.43 —0.75 0.75
Vi2 —0.05 0.05 0.91 0.84
V13 —0.13 0.79 —0.12 0.65
Vi4 -—0. 80 —0.16 —0.10 0.67
Vi5 0.89 —0. 38 0.04 0.93
Eigenvalue 5.41 3.22 2.53
Contribution 0. 36 0.21 0.17
Cumulative contribution 0.36 .57 0.74
component | companent |
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Fig. 3. Grouping of 15 characters by its facter loadings on principal component I & II
and principal component I & III
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Fig. 4. Principal components analysis of the 13 Calystegia populations. Each population
is represented by a point defined by its loading on principal component I & II
and principal component I & IIL
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A2 A KEa I, T2, J-39 GelA 1 ERAT BT ARG AT loading BF
& 93%gon, HIERS 5 WE grow T ¢ 2l A9 @eh BEA geg
¢ % 9o
AN E F %E D-13 Dox BIERSA % 4FS adgot, #13 &1
ERGA AU AT dolA leze B pow LILV.W 59 A= et mas
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lSE 4 5 Atk

rugo
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% =

UPGMA, UPGMC 2 Ward’s methode] & &t ﬁé’%f\%ﬁ.ﬂ— varimax 3 H W 23 FEks
FHTE ol gofe] AIEES FEEA= S WEERE T RHA zietd B A3 F SEE
IRl g At 2 9A Anogdesd, HE A9 BEERE ST 2 Uiz 9l
v} o] & Rushton (1978)%] Quercus@ol] o 3} Bfge] A = Ward's methodef 2] & IFESH
s ERGHITY A A2 A QA TS T4 & 6k gle] o] F wbl.S gELE o] o)
GfRe] Wit HgStota A A=k

EAEME 1 o4 Al =@a (74%)=9 A4-L Table doj 4] B upel 7224, Ogden
978) L THALAZE AZRS A4 ERGE BL5%)0) A, 16T, B 2 99
Zol &3 el Avt= Buzg vl glow, Ogdeno] ZAle] o] 23 HEFA 2 ZAale] o
43 BH AR g27] Wi F 2A A2AE vla EAdrld e T Yoz A4
gt

ST 24 vebd phenogram (Fig. 2)o14 =, A«Z £/ (5-1, S-2)& g2
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Table 4. Relationships between principal components and. characters

Prineipal Correla- Characters .
component Hon aroup Corresponding characters
component [ + Group | bractecle length/calyx length (V6), bracteole width/calyx

width (V8), bracteole length/corolla length (VQ), seed
length/seed width (V15)

— Group 1 petiole length/lamina length (V3), petiole length/peduncle
length (V4), Stlgma length (V14)

component I + Group I lamina leugth/lamma width (V1), bracteole length/brac-
teole width (V5), calyx length/calyx width (V7), anther
length (V13)
- Group W lamina largest width/lamina middle width (V2)

component I[ + Group V corolla length/corolla width (V10), pistil length/corolla
length (V12)
— Group Y pistil length/stamen length (V11)

FEEEA] AL 24 2A dehdEd, o] 24 AsE el E (Kim and Choi,
1983)e] AAx 9 o2ge g & 28 XA Ao Fo] BRY FGE SERESE B
o FRLe 53 vhete 9X%H, =g Fig 404 2d ol FE HIXRS T 4
o TREHY Hele] A FE & F YREd Fig. 1614 BE whg o] ©E SEREAE
Qo] Eopo] FEo] Tz gleh

A7l T2 Al Fik BEdA YA 35EE, FAE, 9%, A¢WEEd HEA
2A vEhgEd ol 2dE (Kim and Choi, 1983)0] 714 A A3 st %94 & 5o
o8 A=EL veA A SHEE S °H71vﬂ:-=, d%, A EEE FH T
kA @gtevt Fig. 4ol 2wl ojr|el el & ST TEse
Aolo] 23k ZAE & 4 A%k

A%, 2% 2 AV Egd s Sk whel gzle) HelE ol oE SEAE
BEA7) = HE3Y feodA o= 2732 A48, Wards methodia} UPGMCe] £
o FES A AT A Fe] A4 42" AL o] Fe] V9 4AEHe W] {5
£ A9 sk ﬂ%ﬁ—bétﬂaﬁfr_ FAE e A dEY T Ao 9k

ol el Al B uhet o] #EEl #el BMESWS oS5t HIEHMS FE (A=)
BREAEE goliz IRGHHTA T £EMY B BRY d9d PES gorE A
o dge] Az & dASz S ¢ 9k

SEEHES Bk (A=) A B 24 29% o EE W9 ASME 2 BB =
Apell Al el Astel ARt W dXs @ we] glEv, oE AR B
HHA AT BESEHiEdE BEEY 340 AT dsdd EAA] ¢ F 9z =7
FEEA A N FEFERAE A7t 9 F 97 AFez 4 7-}541‘%

SEEMTE] 3 SEEMY A=) dl=A 259 PGS dFddas 1) o

il
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A 44 GEE 4 Ua HEENes A9 Ak BEEE LIAL T
Ao a4 BES A4 d49e A dHg ¢ QT 0FF 29 T 5 9T A
2 Bi

1 =

WE RIS 134 £ BA" AFE (Calystegia)d] ohsl SR 5 AAE, 7%, A
%, 29T 2 An T dshd EESNT IRSOHE ol LHMA WM FRMG BEER
Fate] mAbste] B 9keh

UPGMA, UPGMC ¢ Ward's methodel] =]3h 8T Hikilel MEMEST S48 vges
FRAFSTE AASE 2 4A e d 2 A4 G5 A

A EE BRe & SERESY SEANN A dA deEbda ol F2 o8 HeA Feld
g Aelgieh AR TR oA 35ERA At A4 debgEd, ol FE FIERSY Al
of 21a Aelgleh A3, #dE B AEDY MFRS FHkikel #et e ool glgleh B A
oo WEMEE AvjEs o] FoAE BRI 4P ed, ol AET AuRAAE BRA A

o Z@Be] S BEy SEHEe] SEBEY EEMGY BEERS 24 shEd slelA @ xF
A olgtx Azt
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