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Abstracts

Comparative studies on external morphology and anatomical characters were conducted to understand the interspecific
relationships and possibly to identify the position of Hanabusaya asiatica as an endemic genus among 4 genera
and 9 species in H. asiatica and its allied groups. Such morphological characteristics as root shape, leaf size, presence
or absence of wings in petiole, corolla and calyx shape, and inflorescence and stigma shape were useful
qualitative characters. The morphology of stem, peduncle, calyx lobe, leaf, petiole, and ovary were also good characters
to be included in this identification study. In the anatomical observations in these organs, projecting degree of epidermis
and number of projecting area rather than cross-sectioned internal structures were found to be valuable index for
the classification among species. External morphology and anatomical characters support the position of H.
asiatica as an endemic genus very well. Known as the most important external characters to taxonomists
(Fedorov, 1957; Nakai, 1952; Hong, 1983), leaf arrangement, inflorescence, and corolla shape were also proven
to be very useful characters to identify the genera and species in the H.asiatica and its allied groups.
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Fedorov(1957) ¥ Bel A% &4 He=Z de
Candolle(1830)e1 o3 X FEBAA £ F
Symphyandra® F7%¢ 43 EE£E& 3PS
ol Campanula, Adenophora@32 7+ 3232
Zte FH7F %ol si7] wie HGgdee 532
Y2 Fa3kA] gon AFsHHA SH2FEE] 2
F2B. Symphyandra®, JBe] 3+ Ex& 7t
3, Symphyandra@3 33 & FAM-& 7IXae
QIR Tt Folrlolit 2FE(Campanula punctata)
9] WHolFd Aolgt MY RHERLEAMY X E
235 Aok a2y B3 oslH B ZAg
& Symphyandra, 2%%8. U8, JoIAR 5
I {FAAA7 2 Aez Jehd(Bentham
and Hooker, 1876: Fedorov, 1957: Melchior,
1964). ¥ & #3 AT Lee(1968)] o3 4
AR F7E Bzl olF HERE, HEX (M, 1974),
=2 (0], 1979: 3, 1956) Foll X&d o], Lee(1986)
E ARyeiel Fof M7 WHold o FAXFES

57}A] EFL2 AEIHAR, HIES Lee (1986,
1988)° 9l& BETH A7Vt FHHUES ¥ Y
Hez FHPdE A7E

€ dFe EAFTA g8 @& vl &
I EEA A7 FAA 5 wo] W FUZF
5 2AERTY W o] Fxo KA, FET
o] FABAE Foli7] Aste FYPHU2H o]
Bt ¥HA, RNz FF2FRo
B o] 7HsdtE Yotied EAE £

e W Uy

1. # #

Ehtrehe 1991d 84 RE 1994 8¥U7HX
gto] AbEEon A ALEE AR FA
< Zdistn YETI e RAAL,
A9 e ALgE Age] FH4 AAAE Table
13 2o}

A3
2R

H =
push

Table 1. Materials and collection data of the Hanabusaya asiatica and its allied groups

Scientific name (Korean name)

Collection site and date

Adenophora divaricata (&%) CB :
KW :
KN :
A. grandiflora(=2X ZAH) KW :
A. remotiflora(2A1dl) KW :
CN :
) KN
A. verticillata (F%73) KW :
CJ :
KG :
Asyneuma japonicum(%°}Ah) KW
CN :
Campanula glomerata var. dahurica KW :
(RFgdge])
C. punctata(Z%%E) KW :
CN :
C. takesimana(dZ%%) KB :
Hanabusaya asiatica(374%%%) KW :

Jinan(1993.8.24)
Jombongsan(1993.8.20)
Kayasan(1991.9.3)
Soraksan(1992.8.12)
Odaesan(1993.8.12)
Kachilbong(1991.8.6)
Chunsung Chokdaebong(1993.9.21)
Soraksan{1992.8.25)
Hamyang Baekunsan(1992.7.21)
Jirisan(1993.8.24)

* Kayasan(1991.9.2)

Chunsung Seocheon(1992. 10.4)
Heongsung Kongkeon(1994.8.5)
1100 Goji(1992.9.27)
Yongyudo(1993.10.1)

Chunseong Jiamri(1993.9.21)
Hamyang Baekunsan(1992.7.20)
Cheol Won Anamsan(1991.8.11)
Heong Seong Kongkeon(1992.9.12)
Jumbobgsan(1992.6.22)
Gaebangsan(1993.6.18)
Minjujisan(1992.6.16)
Ulleungdo(1992.8.18)
Odaesan(1993.8.12)
Soraksan(1992.8.15)
Hyangrobong(1991.8.15)
Jumbongsan(1993.8.20)

* KG:Kyeonggido. KW:Kangwondo, CJ:Chejudo, CN:Chollanamdo, CB:Chollabukdo
HN:Hamkyeongnamdo, HB:Hamkyungbukdo, KN:Kyeongsangnamdo, KB:Kyeongsangbukdo
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1) FERRERE R

NEREREEE) MHE S LA, A8 BR
FHERE 9 BRCE RSEARR, BEARK, #
Mk B FEAES) HUFEY THEAEKY AR}
BEORFAE, 748 3 BviEwise] &EE F4
Egtolz) 9 E9lo] AP YAANE=RH FF ¢
23891, F8 FHde e

2) MRS R

ZA 9| HEES FAATUY A3 A5 A
g dder 7], 4, 283, 84, 7R, 9449
IR E HFH e FAA(Formalin : Acetic acid
: Alcohol = 1:1:18)¢] ZH G ¥ DAY S+
A& AA paraffinol ot 15-20 m= A3
k2 safranin-fast green® ® o|FgAste] B33
nRez s},

ma W gt

1. HERRessy ME

1) ¥ (root): 9 el RN, FiRTow
sy $2Yde SRS Ze do) a, A7
< gAAGE Yol

(1) ZHEE (fibrous root): FTI T7o] 91 o
Mo $2¢ 2ty Foz2 XZEPO 22F AF
EololA FEAEY 2FEL XEXE Z3 UA

H(Fig. 1-A).

(2) EARZ(tap root)

® &% (elongated): F2 AA7} v]Fstn A
Aol 223 FY7 dee Aoz Jolxpg, 2%
ZEEo AE2FEA #&AHAN(Fig. 1-B).

@ AF¢HPEE (moniliform elongated): A3¥
e g8 R FUREC E2d U 242
FERE, B ZAY, E3A 2A NN BEE QT
(Fig. 1-C).

2) d(leaf): F42FEYN TARFT F3e
FTHEY 2& FUAAY FEE A9 gl 59
FEi7t vi g Oddtn A 9E zJolAE o] el
. A9 2% diRol 7] FYoldg REY A
ol A1 Y2 BFE FolAe AYAo] oA F3
vt o] A F M d¥e 4 vag A3 de
2 dde AX Foll doAN EFTIH] thi zpolr}
AR HTable 2).

(1) #E# (leaf shape): ¥ A7 BF TN
o) Aoldht Hejo] o) clEficz FEEHUG.

@ EHEF-E¥E (elliptical-oblong): 49 3%
B Eo) 71 Yo dHE FUEY 223, He
Zd, GolriRelA #F =HAcH(Fig. 2-A).

@ Sp(ovate): o] Y7l ARRYoZ 2%
ZR AFweldd FFHAHFig. 2-B).

@ K= AF (ovatodeltoid): FEH Fert o
ARG Aoz TR BA, =R 2AY,

Fig. 1. Root types of the Hanabusaya asiatica and its allied groups.

A. fibrous, B-C. tap
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Fig. 2. Types of leaves of the Hanabusaya asiatica and its allied groups.

A. elliptical-oblong, B. ovate, C. ovatodeltoid

SAEZEER, AFEYL)E AT 2FEBAA
R AR (Fig. 2-C).

(2) ¥Efi(petiole): & Ay AL 2FTF 4
ol FRsA EAdte AL 2FLEE. FoAE,
o] eI RAIL, BAIGOA & F 9o =
EA FFA0A JehrE 9. FRE 4 S
e BRT 5 JolAB, 23ER AFE WY
52 E719 SRRz AFE duo] FHolA ¢l
Ae AFE Bor|z #in}, d¥d Mg ZeA 9
2o we} 2flow FEEQ

O EBY(wingless): HH¥ol W7} gle Bz
g R BAIY, BAIY, 342 FEEAL #F
HAo

@ B&BE(winged): gHol @0} ZA%le do
JolAE, ZFTER &l THENAN & 5 A

A

ot.

(3) #FEFF(leaf arrangement)

@ #k(verticillate): ¥eol 3-8448 modUe F
FE B W23, 2274004 AR (Fig.
3-A).

@ HA:(alternate): o] iU HezE $A4F
< AT A FFHoM TFAHANFig. 3-B).

3) E(flower)

(1) TEif(corolla): Bte] Zofo] &) 3Ric R
s 5 UG

® Z971#(funnelform) : 3t¥ AA 9] Zako]
Zw7] RFo 2 e JEe JREEYG Eo| F
o U@ W, BAW, 330, FGotaHB,
Z2Z3ERB AFE Yoo #AEH ABY F
2309 ASe FEo] FIA T A oF

o

Fig. 3. Types of leaf arrangement of the Hanabusaya asiatica and its allied groups.

A. verticillate, B. alternate
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Fig. 4. Corolla shapes of the Hanabusaya asiatica and its allied groups.
A. B. funnelform, C. widely funnelform, D. campanulate

HEH(Fig. 4-A. B).

@ HWeZu ¥ (broadly funnelform): 23]
H2o] YA HoXe F7E 5B
Ko Zo] A Hon P Zepx]EAI

#AHAHFig. 4-C).
® §if(campanulate): &L FEIFZE FF
3 dolsl Fo] Al TAY ezt 1 FHE %
23ER, TR 28F, AZFEAAN THHUG
(Fig. 4-D).

o] Mz difE e, A HHS HAR
ZZEB H2EZ 2F3FNE I8 4F 8B
& o] EAlsln st AFR] 21 "o EA3
o FEHEACE

(2) 765 ZdF (corolla lobe): e} dH& 3}
TEHe] B dolo tiE 3HEe Ho] B2 3%
o2 e 4 AT

® #3% (lobate): ¥ dWo] dolo} F31He]
Zo] ¥l7} 0.11-0.35%0 TR/ ANE, 2FTEBY
N2E2Z, 23Z, BAZZFEEAAN FFHUG. o

s
s
A

A

B

Aol B¢ Hoddy, 44y, 3y, dddddol
AHFig. 5-A).

@ HEE (cleft): 3t AW Ho|9} F3juel 4
o] H|7} 0.41-0.62%) FF7FE 2FEB AF¥WY
olo A FAHIC, dH R4S MY T YW
8o}k (Fig. 5-B).

@ 7T (parted): 3@ A ZHolg}t F3lue)
Aol H]7} 0.76-0.99%) FHZ dolABolA #FS
o dHe 2oe ME T AN E U (Fig.
5-C).

(3) A (calyx lobe): @z AAYe, A
o] f%o utg} 2302 FTEHAH Table 3).

© #EF(serrate): A e 7] 2L A
A7t EAdte o2 ke Azdu Y 28
B AFEde], AANIYQ FAZFERAA
@A UK Fig. 6-A, B).

@ Z#F(entire): 28 AXI) gle Yoz
AA oo wel 472 FEE ¢ Ad.

® ek Ev BRRBESH (lanceolate or

Fig. 5. Types of corolla lobes of the Hanabusaya asiatica and its allied groups.

A. lobate, B. cleft, C. parted
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A B C

D E F

Fig. 6 Calyx lobe shapes of the Hanabusaya asiatica and its allied groups.
A, B : serrate(A. deltoid-lanceolate, B. linearilanceolate)

C. D, E, F : entire(C. linearilanceolate, D. widely lanceolate, E. linear, F. deltoid lanceolate)

linearilanceolate): ZiEe] W2RtioA A
Atk (Fig. 6-C).

® REikéHE (widely lanceolate): ZEe wat
ZZAY, BAGA FRAHAT(Fig. 6-D).

© #HF(linear): ZdiEe] ZFZ2, FolxHEol
A #FHAL(Fig. 6-E).

@ =AiKEEHE (deltoid-lanceolate): ZFZR
o] 2FE, HE2BEAN & F don 2FEE T
FEL T BEXE 7IA3 Y3 BE "ol &
Ak (Fig. 6-F).

(4) f€FF(inflorescence) : 8tA 9] Fel& E-F7tel
e WHo|¥ds vehiH e ¢ Eo] v v
upe} 4o 2 e 5 YU

@ HkTEF (raceme): 3&o] i) o] dA T
Aoz wdF FMR Fo] ol E P FFHE
€ ZA9EY =R 2AY, ZAY, JotAE, 2FE
Bol 23F, H23E FAZFERAAN FFHAYD

(Fig. 7-A).
) o
2
/19
i
r
Fig. 7. )

A. raceme, B. panicle, C. head-racemous

B
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@ E#ETEF (panicle): 31&o] ozpd X 314
2 Zo] Fggste T Wzl FF Aol
#EEY F3Ade U2 xe EX7t ges
YetdAd 2 FFEF FsA TEEHAG(Fig.
7-B).

® TERMURTERF (head-racemous): §BHE9]
2L 43170 gln xR 2FA L AMXNE FF
2 Aie Eol g Fol Bqun] Agksle A=
Z2ZEB AFEEgoldM FRHYHFig. 7-C).

(5) 18 (disc): 2BEH T/ F FRE g
e E5v AWBL=E o] Zolst Zo v A
A e, FEFH, €9 {7 ot @2RE s
4 AU H(Table 2).

® E#F (conical): 3hit 71% 9] ZEo) HAHd]
Z5t e FYR B 488 FEo
A3 ZAolrt TRt AR AR, BAY, =EA
ZAdelA & 4 glom zhute] @& giqin

@ HE#F(cylindrical): #hite] 7139 HM o)

C

Inflorescence types of the Hanabusaya asiatica and its allied groups.



o] A9 #& ez Yedd, FE2AdA e
un 233de] Aee AGE shite] HAHde] &
53 342 ZepA ol EAge FEHIY
(6) EH(stigma): FF€ M2 ZgA Ao
Bejo] wg 2fe s FEREAUT.

© 92E8 (tendril): 5 Ao A7) F447t
92 98] gdFE RYCR He AR N Bée
Ve gonm EXRFo| & dAe gv ¥H
olth, ZohB, 2ZEE HAZFTE, AFE Lol
A #EAHAH Plate 1-1).

@ 719 Z¢R(long tendril): FF2 Ade] AA
AFHA 43 PR AA e BER 9 F
e 7hean Ao 2 Ay nd FALRE olF e
FE2 A2 FER, JoB, 2TER 2FEAA
#AE A Plate 1-2).

(7) % (pistil)

#Y e Feuy F1EH 45 e &
HiEH (basifixed) & BT, 49 FE ZF 5
ANz A& el st 7138 AML A
9 FRZEERES Feol BRY REKE
(syngenesious)}& A3z slo GE BEH 55
sHAl FEH AT

(8) et} 1E7E Z o] 9 H](ratio of style and corolla
length): 35 sgEc AU 34 Jehda 3
o] Zolst she] Holo uo wet 3oz FF
& 4 91 H(Table 2).

@ A (exserted): 357t stanct 1.24 3
T ooz AA T Y2 dEe g2z,
FZ3o0A FAHACL.

@ HEM(equidistant): 383 337 A9 F
AQ Ao HlE 0.9-1.0019 DB BAIY, 9
olxBl B & Uik

@ WER(included): 3371 @R 84 &
P2 "l 0.90]3te]y] AUBS] =R BAIY,
TEB, SAZZTERIAAN B+ I

(<)
-
=

2. RIS 2R

(1) &7](stem)

719 BEES £E7F 1-2%3o2 44
FE5L 1% HYfaSoln HEe £33 A2

B (pith)7F & ese] glen GR3tHA HzEo
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He ZA$: Jeido, Jdad 89 ug®Ee &%
EAFT} AA B wet 3Rz FEHID

@ B MAF (ribbed weakness): ¥ 2oke
Be¥oly 939 FZANEZFL 78328 EIA
o ARt I 52 YU JolAE, FAEF
2B, 2FER AFEdo], AUEe W2 oA
#&= At (Plate 1-3).

@ #fF(ribbed): YYHY g B1YY, o
3, A detdBeln 039 FRIAMNETEL 7-10%
olx 2-571¢) FRHF 4L Fe YHE 99 BF
T ALY Unx BRTAN FAHAAT(Plate
1-4).

(2) TexEe] Bl

3749 YAAL 139 EAXE EAo gle
B 2 9%, BYY, A4 dEe R gYgsn
717t EAsle A v EA3A g Aol AN
o},

@© EF(round): 7 gflo] BFe] Q] Aoz
2R Wedd, =R BAY, F33d, 342
FEEANA FAHAT(Plate 1-5).

@ tEKEAT (elliptical-ribbed): 2% & &Y
ol 3-4/1e] FZo| EAdte ¥elZ 2FREBY A
2 FEAA BEHUAG (Plate 1-6).

@ ¥EE (elliptical): 242 B¢ ¥ Fzto] ¢l
= Y2 AoEe BAY, FolEAA FHAHMU
}(Plate 1-7).

@ =AREF (deltoid-round): AA H="he Az
Yoz MHEEol AFIA Eotu #ES FA E
M EZe] YA FAPo R wdH A e
2 2FEF] 2FFAA FFHUAT(Plate 1-8).

(3) By fifrm: 2939 YdAe e
o8} 4o 2 FREULL.

@® —FH(linear): ofziFo] ot £33 ¥
e —zied gz D@ gezd, 2AG, =
A RAY, SA2ELE, 23EEe AFEUY)
oA #&AHPlate 2-1).

@ THEEF(lower convex): T2 ujHo]
EES P4 &stn $He HHSAY ot v FE
HelZ 2ZRPO 2FE, H2FRAA BFRHIG
(Plate 2-2).

® BI=fAR(obdeltoid): HA Fej7l =AY &



olfe Aog JolxEeA FAEUH(Plate 2-3).

@ EF(round): FTH 2Ygo] 9 Reow
ZdBe FF3ZdAM B 5 UAT(Plate 2-4).

(4) de wHrE

¥ FHY PIHE FFo] KEMKE /IR ¥
ZAEY A7l B 2E A X Fo] ¢U4F AXZHG
ack. 9% FHe £2 Fxd o 3foz FEE
At

@ =A%V TE (v-shaped with upper part
deltoid): & AEd e EEHT7 44¥ L 3 A
o2 AP A, g2Ad, TERAEAY, B
A, dotxtE, 2FEBe HEZFEAA BFHAG
(Plate 2-5).

@ THRERVFEI(v-shaped with lower part
round): EH7} A &R %3 Ewte] 43
P& st AR 2FEEY ATyl #
= At (Plate 2-6).

® L TFEHRVFEE! (v-shaped with lower and upper
part round): % $IFHo] Gt EZaA B2
Ae FHZ FAZFEEAA E & AR (Plate
2-7).

(5) ZEMe] HEME: o] SR EAste &
FTE ZEY] ZAHSYG Te A ZAIY, S22 EEE.
FolAHE, 2FEBAN B 4 Jon gy dile
E£2 5, 98 F9de] Yo A 2802
FEAG

@ EE%(long-winged): gH9 S¥Eo] Beoz
AAA R 71 @0E e Y2 2FEZE, JolAB
oA FAHAPlate 2-8).

@ EEA (short-winged): FH9 A7 Ho] gto
2 EHY #F INE Ze FH= B =2
O, EFARAY, FHAEXFEAN £ & UG
(Plate 3-1).

(6) FHel

Ze Ffrolil 3ol V| BJzE Zuh iy
2l B33 xd o3 28z e 5 At

® E#, ZEF(round, roundish): Aol It
Hol 98 & olgd¥ g tAA Agde] E&3A
e ¥Hz AEe BAY, W23, ERRA
g, 2FZEY AFEWgoldlA E £ UH(Plate
3-2).
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@ MRBAF (round-ribbed): 5318 2pdy y)
F FRo] 5-9/ EAste Pz v R 7
o] A ZZFEE] HZEE, FolAEAA BEEH
AtH(Plate 3-3). H|FREo] mjekg RogEy
Bel 3330, SAEFTEB/AAN FREAD(Plate
3-4).

o

FH ZAIA Vel R #ets Az gicha
o FExE FAZTEN TAEFTE Agsted o
< F8% 312 2188 F %o, F olEe BF
@l oiMe FRT BEIAHAHS Ad Hez A
BHA g€ Aoz JEyt. dR¥geg = vehe
BEEL ASA, 944 #3893 A AAA
(Clausen et al., 1940), ¥x3 Al2lFd EXJ} 4
2 EFT Aol FAF WHolrt olg e
Bton Q{7 dFEe] E¥xdes ERFTES
ol¥o] A} 53 FAZFTEE E 2R
2 e A8A Y MAdAE Be HolE Ho
T o5, 53] o HAolet F Feof 47
oI Fo] AL Tt Avtn AdEHAHG, 2
EHe AR F /MY FaAHE 3E L Fo ¥
g Az dA sk (Radford et al., 1974). 1%
¥l #edA Philipson(1953)2 ZFEfl 712
A FHE MREF (ARG & EF 2HE
I Hom, Troll(1964) #HiTiEMel ¥ A3dle
B EXE ste A oA A9 x| @2
v BEY 4t dolvr BIEF, BRIEE, Mk
¥ 2L a9 e st 1 o] HEHA
BEREFRZ 2A8 Y2dzn o, 284
Lawrence(1951) & Ik TEFE 7B 23 /e
fEol ZHoA Ao ik B/ BN ik
fEFEe o 538 28 sto HméEFEs 489 n
ol 52 thA| Ao} £ AUt Ut IR
U BERIEFEI doe A9 A AEE e
o, BIEIERF, Bk TEFIE DT RN 234
Y T2 Aspgvhe P 23 (Stebbins, 1974)
FRAEXEER TARFTEY ANYS MRIEF H
HIEF, FRERIEFE 7R @R E 2= g
2Z2ERY BERYE 298 dME A Rez

e ot 24 A
oo 2 2w O



Aztdot, 23y BFe FR2d L€ A
vebdt #xlgle E7T9 7lde] ofF uE 4
= 37 (Foster and Gifford, 1974)2 S A%
< AsiME o B2 d77F 983tn A4dEn. #
o] FzF Fe/t 5HH, e K HF&AE
s =A o] thated Takhtajan(1991882 #FiEdy
o] &7t Eej¥olA gAY Jsdttn o,
g E FAsle FUEREERL UE BEGg:s
A&d FE PzAEt Fedorowl957)& ©] 9]
Symphyandralg, Davisol 98] 43 ¥ eugandra
B fAsk 53 of ¥ B Campanula,
Adenophoral@¥ WA @A) UAT, o] Fol
Fobrlole] ZFER RAMSIY 2FEe IEFolg
9738 A= Foh 23y Turril(1920)2
B} E2F%0) SymphyandraBe S. armena$t vl
S FAEHARE Ao BARE, FIg ZAEE Z
A9 5, Zurzlol e Fo 2Jsted Aozt Sl
I AEH EXo M= B zo|7t o 4%
FEBS 53322 AUt (Nakai, 1921). =
3t Lee®} Lim(1978)2 F42FERCl BEA ¢
HERE hEsie Bog B3t 33 A A
AoAl 2o Heel slolA 7 FAM EHFELR
A2 2EFZE(Campanula punctata)de &3
o2 Heo e, oo ¥FART, g3 A &
5, EV]e) deo) "o £4] oF, £EH B&A9
FFAA, S5 FgAdMe Ao YA E A
A3 A oA AolE Ko FRIA FEH
Aot 43 GA9 et A KA BRTSR
4el® ZAh(Adenophora remotiflora) ¥ 8#9)
e, 23, shwre] EARE, Fe9 FEARE, 3
F-ob 3@ dolo vdA, REH PHAMe &
71, 4, Aol YA Aolg Ho T FEHIY
=3

#FatE FAA epd PddE FFo YR 7

e oz AEY A 7], A e

AolA AFE wWels Yehlle] A JAZME 8§
Aol gl ez Jeldth a3y EHAMEY] EF
I 53 e EARTY EFHY A7 Fo
AelX e BRI AolE B F& FEI}ed
2% Ay das Yehgd,

o]4e] ZteA Ry A JHEEH YyAL
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FAEEEM] FUHLCR I FEES ¢ £ AN
2, 7189 BaE(Fedorov, 1957: Nakai, 1952:
Hong, 1983)°l] 93 £F¥ A=z Q2| =o]& At 5}
Ao B, 3@ PA Fol o|H AF AFME
B, mg Tdsied e 4% g2d2 Jehgon
;AT FANM e YdHe FA mFo] AR F
< FEsted o /8% ¥3h2 v
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Plate 1. SEM photographs of stigma(1-2) and cross section of stem(3-4) and peduncle(5-8) observed by LM

1. Adenophora divaricata

3. Asynewna japonicum

5. Adenophora verticillata
7. Adenophora remotiflora
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2. Campanida punctata
4. Campanula takesimana
6. Campanula 1akesimana
8. Camparnula puncrata



Plate 2. Cross section of calyx lobe(1-4), leaf(5-7) and petiole(8) observed by LM

1. Adenophora divaricata
3. Asyneuma japonicum

5. Adenophora remotiflora
7. Adenophora verticillata
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2. Campanula takesimana
4. Adenophora verticillata
6. Campanuda glomerata var. dahurica
8. Campanuda takesimana



Plate 3. Cross section of petiole(1) and ovary(2-4) observed by LM
\. Hanabusaya asiatica
2. Adenophora divaricata

3. Campanula takesimana
4. Adenophora verticillata
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