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Study on the leaf morphology of Korean Asfer L. and its allied taxa

Gyu Young Chung and Hyung-Jin Jeong
School of Bioresource Science, Andong National University, Andong 760-749, Korea

ABSTRACT

The leaf morphological and anatomical characters about 17 taxa of Aster and its allied taxa
were investigated to estimmate taxonomic values. Leaf shapes of the treated taxa were
divided into five types; elliptic, spathulate, lanceolate, linear, ovatodeltoid. These types
were fixed in same taxa, but variable among different taxa, therefore useful as
taxonomic character. Leaf margins were divided into four types; entire, serrate, dentate,
incised, these types were invariable in most taxa, but variable among individual in same
taxa such as Kalimeris incisa, Aster spathulifolius. The size and shape of leaf epidermal
cell, the size and distributional numbers per 10m of stomata, deposit feature of cuticle
were not distinguished clearly from treated taxa, but presence of stomata on adaxial
surface, size and distributional numbers per 10mr* of stomata were useful taxonomic characters
in some taxa such as Gymnaster koraiensis, Aster altaicus var. uchiyamae, Aster tripolium,
Heteropappus arenarius. The leaf trichomes were divided into five types by basic form,
sculpturing on their outer surface and cell arrangement; uniseriate granulate conical
type, uniseriate psilate conical type, uniseriate psilate filiform type, globular type,
biseriate vesicular capitate type. In spite of various habitat, basic morphology of
trichomes were not changed, therefore, it was thought to be good taxonomic character.
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Table 1. Materials and collection data of Korean Aster L. and its allied taxa

Scientific Name Korean Name Kitamura(1937) Collecting site and date
Aster scaber Thunb. 2= Aster scaber Thunb. KG: Kwangnung (88. 9. 3)
Wangbangsan (89. 9.23)
KB: Irwolsan (97. 5.20)
A. glehni F. Schmidt &R0l | A glehni F. Schmidt KB: Ullungdo (88. 9.18)
A. maackii Regel Z 7] 0] A. maackii Regel KW: Odaesan (88. 9.20)
Seoraksan (98. 10.29)
CB: Toraksan (88. 9.28)
A. tataricus L. rA eI A. tataricus L. CB: Yongdusan(88. 8.13)
KB: Seondalsan (98. 9.26)
A. novibelgii L. A= A. novibelgii L. KB: Ullungdo (88. 9.18)
A. fastigiatus Fisch. Y& A. fastigiatus Fisch. CB: Kunjasan (89.10. 2)
CN: Chirisan (89.10.13
A. ageratoides Turcz. 7} X o] | A. ageratoides Turcz. SU: Pukansan (89. 9.28)
KG: Kwangnung(88. 9. 3)
A. hayatae Lev. et Van' t | =7A% R o] | A. hayatae Lev. et Van' t CJ: Hallasan (89. 8. 5)
A. altaicus var. TR A o] | A. altaicus var. CB: Tanyang (88. 9.26, 98. 10.31)
uchiyamae Kitam. uchiyamae Kitam.
A. spathulifolius Max. 3 = A. spathulifolius Max. KB: Ullungdo (88. 9.18)
A. tripolium L. A7) F A. tripolium L. KG: Kangwhado (88.10. 9, 98. 10.9)
A. hispidus Thunb. A& 20| | Heteropappus hispidus Less. | SU: Pukansan (89. 9.28)
KG: Kwangnung (88. 9. 3)
Wangbangsan (89. 9.23)
KW: Odaesan (88. 9.20)
A. arenarius Nemoto FZ28B o] | H. arenarius Kitamura CIJ: P’ yongdae (90. 11. 28)
A. incisus Fisch. ZEEH- Ao} | Kalimeris incisa DC. KG: Wangbangsan (89. 9.23)
‘ Kwangnung (88. 9. 3)
. CB: Kunjasan (89.10. 2)
A. yomena Makino ZH A o] K. yomena Kitamura JN: Chirisan, Yonkoksa (89.10. 3)
A. pekinensis Chen* V=480l | K integrifolia Turcz. HH: Sohung(42. 8. 10)
A. koraiensis Nakai 7l v) 2 Gymnaster koraiensis Kitamura| KG: Kanghwado (88. 9. 8)
JN: Chirisan Yonkoksa (89.10. 3)

KG: Kyonggido, KW: Kangwondo, KB: Kyongsangbukdo, CB:Ch’ ungch’ ongbukdo, CJ: Chejudo,

CN: Chollanamdo, SU: Seoul, HH: Hwanghaedo

*:specimens loaned from the herbarium of Seoul National University(SNU)
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Table 2).

A. B} & (Elliptic type): Z o] 2} Lnr]e] v] 7} 2-5 :
1olx, &9 Fe Zo] 713 yWor, ok 713}
7t HAZ o2 F2& FHEZA 7P &FA o]
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2.6-3.8 : 1o, A F o] Zo] 71A YW1 olg| &
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75-1089 F& NAY L A=A, §F
L& (Plate 1: 1), AN o] #H (Plate 1; 5)o A &2
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D.’d & (Linear type): o] 4 stc] JA L o] F
= 2o Zolgt Zof H]7} 18.3-33.0: 1] ©
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7F 1.7-2.0 : 1o]H stF9] Fo] 71 H& Ao
2 2 (Plate 1: 23)o)|A] #-2H ).
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Table 2. Leaf shape of Korean Aster L. and its allied taxa

character leaf size leaf shape leaf margin

taxa length(cm) width(cm)

A. scaber 5.0 - 100 30-5.0 ovato-deltoid dentate

A. glehni 13.0 - 19.0 40-170 elliptic large serrate

A. maackii 6.5-9.0 1.0 - 2.0 wide-lanceolate small serrate

A. tataricus 15.0 -35.0 5.0 - 10.0 elliptic large serrate

A. novibelgii 50-7.0 1.0-25 elliptic entire

A. fastigiatus 3.0-120 03-15 narrow-lanceolate entire

A. ageratoides 6.0 - 140 20-60 elliptic large serrate

A. hayatae 1.2-20 02-04 spathulate entire

A. altaicus 35-55 0.1-03 linear entire

var. uchiyamae

A. spathulifolius 4.0-80 25-40 spathulate incised

A. tripolium 6.5 -10.0 0.6-12 lanceolate entire

H. hispidus 4.0 -8.0 0.5-20 elliptic entire, dentate

H. arenarius 1.8 - 3.0 0.6 -0.38 spathulate entire

K. incisa 40 - 8.0 1.0 - 3.0 elliptic incised

K. yomena 4.0 - 10.0 1.0 -3.0 elliptic incised

K. integrifolia 30-50 04 -0.6 narrow-lanceolate entire

G. koraiensis 8.0 - 10.0 1.5-20 wide-lanceolate small serrate
A. A ¥ (Entire type): A X7} glo] w3 3o 2. 53 P

2 7teEiAol, $RXUE, EAST Y], & (L) FAAE L 71F

FaRA o], AN, 2% EA o], 4T BT H78 @348 AnHE 2 29

A #ZEchPlate 1; 1-5). ERTEY A FYHNEE BH B¢ Ho 430
B. o] A X & (Serrate type) : Y RYS AX7F & - 138.0um, Y¥] 21.5 - 93.0um, o] B 3% 2o
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Table 3. Measurement of leaf epidermal cellls about Korean Aster L. and its allied taxa

character adaxial abaxial

taxa length(um) width(um) length(um) width(um)

A. scaber 58.0-( 80.7)-105.5 40.0-(51.1)-84.0 55.0-( 87.2)-125.0 37.0-(48.4)- 63.5
A. glehni 46.0-( 51.9)- 73.5 25.5-(32.2)-38.5 52.0-( 67.4)- 91.0 26.5-(35.5)- 46.5
A. maackii 50.5-( 74.9)-108.0 35.5-(46.1)-53.5 43.5-( 64.8)- 88.0 32.0-(38.3)- 47.0
A. tataricus 58.5-( 75.7)- 96.0 40.5-(47.7)-58.5 58.5-( 82.2)-108.5 34.5-(46.1)- 64.0
A. novibelgii 48.0-( 59.4)- 74.5 26.0-(35.2)-48.0 49.5-( 70.7)- 88.0 33.0-(42.0)- 67.5
A. fastigiatus 46.0-( 61.0)- 81.0 32.0-(39.3)-46.5 53.0-( 75.3)- 90.0 31.5-(43.0)- 55.0
A. ageratoides 66.5-( 87.4)-110.0 36.0-(41.4)-51.0 60.5-( 76.5)-106.5 36.0-(46.5)- 60.5
A. hayatae 59.5-( 79.4)- 93.5 39.5-(45.9)-54.5 40.5-( 66.0)- 85.5 21.5-(37.3)- 43.0
A. altaicus 43.0-( 68.7)- 96.5 21.5-(27.7)-32.5 50.5-( 70.8)- 92.5 23.0-(29.2)- 35.7
var. uchiyamae

A. spathulifolius 56.0-( 72.5)-117.5 31.0-(46.5)-59.0 49.5-( 72.5)-112.5 32.5-(42.7)- 53.5
A. tripolium 70.0-(103.6)-133.0 48.0-(59.1)-78.0 73.0-( 93.4)-153.5 38.0-(52.0)- 66.5
H. hispidus 76.0-( 91.3)-112.5 47.5-(62.6)-93.0 82.0-(103.4)-127.5 58.0-(78.1)-108.5
H. arenarius 83.5-(113.1)-159.5 42.0-(55.9)-68.5 80.5-(101.6)-136.5 47.5-(54.9)-65.0
K. incisa 55.0-( 76.1)- 95.5 41.5-(52.6)-63.0 46.5-( 67.4)- 90.5 21.5-(40.5)- 54.5
K. yomena 57.3-( 77.7)- 97.3 34.3-(43.3)-61.3 46.8-( 69.5)- 98.0 25.8-(39.1)- 55.3

G. koraiensis

78.0-(100.7)-138.0

43.5-(58.2)-75.5

89.5-(112.1)-152.5

51.0-(67.1)-105.5

Table 4. Measurement of leaf stomata about Korean Aster L. and its allied taxa

character

taxa

adaxial

abaxial

length(um)

width(um)

distribution( 10mn?)

length(um)

width(um)

distribution(10mr)

A. scaber

A. glehni

. maackii

. tataricus

. novibelgii

. fastigiatus
. ageratoides

. hayatae

A S

. altaicus

var. uchiyamae
A. spathulifolius
A. tripolium

H. hispidus

H. arenarius

K. incisa

K. yomena

G. koraiensis

42.5-(47.0)-54.0
29.9-(33.4)-37.1
30.5-(35.9)-45.0

31.0-(36.9)-39.0
32.0-(35.7)-38.5

42.5-(47.8)-54.5
39.5-(44.4)-50.5
36.5-(41.2)-45.5
39.0-(41.9)-45.5
33.5-(38.7)-44.5
50.0-(54.0)-60.0

30.5-(34.6)-38.5
19.8-(20.1)-22.0
24.5-(26.0)-28.5

22.0-(25.7)-30.5
22.0-(24.5)-28.0

33.0-(36.7)-41.0
26.5-(30.0)-33.0
28.0-(30.4)-31.5
25.5-(29.0)-32.0
19.8-(27.3)-32.3
30.5-(41.1)-48.5

20.0-(38.8)-52.0
0-1
28.0-(57.0)-88.0

16.0-(34.1)-68.0

172.0-(188.7)-236.0

28.0-(40.0)-52.0
16.0-(26.6)-36.0
20.0-(36.8)-56.0
4.0-(6.2)-10.0
13.522.9)-30.5
4.0-(7.6)-12.0

29.5-(36.8)-47.0
30.0-(34.1)-37.5
33.5-(38.7)-47.0
40.5-(48.0)-54.5
28.5-(31.3)-37.5
37.5-(40.7)-44.0
32.5-(35.0)-38.5
34.5-(37.1)-41.5
31.0-(35.4)-42.5

27.0-30.2)-34.0
34.5-(46.0)-52.5
39.5-(43.9)-48.5
36.5-(40.5)-46.0
34.0-(38.6)-43.5
31.8-(35.5)-39.3
63.0-(74.5)-91.0

21.5-(28.5)-37.5
23.5-(25.9)-30.5
25.0-(27.4)-33.0
30.0-(33.7)-38.0
19.0-(20.5)-23.0
24.0-(26.5)-30.0
21.0-(26.6)-29.5
25.5-(27.8)-31.0
21.0-(23.0)-25.5

22.5-(25.0)-30.5
33.5-(34.5)-39.0
21.5-(29.4)-33.5
28.0(33.0)-36.5
24.0-(29.5)-32.0
20.0-(25.7)-28.8
50.0-(57.4)-68.0

104.0-(152.7)-172.0
84.0-(114.8)-156.0
96.0-(129.1)-156.0
96.0-(124.3)-144.0
68.0-( 96.3)-134.0
136.0-(162.6)-204.0
88.0-(113.3)-132.0
96.0-(137.1)-180.0
164.0-(189.5)-224.0

84.0-(124.8)-172.0
24.0-( 50.4)-68.0
52.0-( 67.6)-84.0
48.0-(68.0)-84.0
156.0-(184.0)-208.0
134.0-(172.6)-205.0
67.0-( 75.0)-88.0
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oz FHHETHPlate 2, 3; Table 3, 4).
. ¥ 7]1% % (Stomata absent type) : = o 7] &

A
o] glom ol ut 7] Fo] e Aoz FHH, &
v

=, FNVIH, AERA o], MR RAoldN BF
d

23, 8=, FN0FHY EHAE= Zo] 40.0 -
117.5um, YH] 31.0 - 84.0m=2A A7) &= EFT1L,
ERTHAAN st A 2Z A= 4-67
ggZ o] 22 e FEHl Jon, A 3
& A EAA S cuticleo]) F& 1 (Plate 2: 1), &
Nl H = T8 8kA] FTh(Plate 2: 2). A& F Aol = &4
o] 46.0 - 73.5um, UH] 25.5 - 38.5m = A £ ] =7
7} T e E 7o Hste] #on W cuticled T
g8tA] Eti(Plate 2: 3). 7HH & F-A o] = A o] 66.5
- 110.0um, VHH] 36.0 - 51.0m = k3t wAte] =3
o] v} EW cuticle F813FA] &r}h(Plate 2: 4).

B. 7] T3 (Stomata present type) : EH | 7] F o]
T AR A7 BHFTE ALY U A EFT
A #EEY

W7inH = 2ol 78.0 - 138.0um, VhH] 43,5 - 75.5
um 2 I = o] AR g3 EWcuticleo] & A 3}
H, 71 F2 Ao} 50.0 - 60.0um, W}H] 30.5 - 48.5umo]
o (Plate 2: 5), 2 &2 ol= Zo] 855 - 159.5um,
U] 42.0 - 68.5um 2 IHFF =o] A A] ka1 & W cuticle
o] AR o, 7T o] 365 - 45.5um, |}
H] 28.0 - 31.5umo| Th(Plate 2: 6). /w2 = 2 o]
58.5 - 96.0um, UH] 40.5 - 58.5umo]| ¥ At o]
A A g FH ] cuticleo] BhA A3l 7]
Zo] 42.5-540mol o). el $ B S H TS
Z o] 46.0 - 81.0um, V}H] 26.0 - 48.0um=A] =77}
w]$- Ztow], B cuticleo] T4 F38la, 71 FS
0] 29.9 - 45.04m, V}H] 19.8 - 28.5umo] Th(Plate 2:
7, GFEREPol= Zol 43.0 - 96.5um, L] 21.5 -
25m=A Feh= A G ol 1 71 F -2 10w 172-
23670 = e ERTd vs) dAAS go 2
cuticleo] EI M Eo| A= FS] tsle] 3 A
Wi s 3, BA XA = FFHol tsle 202
Hi B 3} (Plate 2: 8). A% T Aol gk EALFA ol
= AlEe] ol 59.5 - 112.5um, 1}H] 39.5 - 93.0um

2

ok U
flo

ES

TR P ch(Fig. 1; Plate 3).

A 3P A 9338 (Unseriate granulate
conical type) : €2 Zo]= 100 - 594.5um©]
2 - 8/he] A E7F @< (uniseriate) & vl E =
W, 7| oA FEE AFFE FoAl s 4F4
(conical)o] 31 &2 FH o 22 73 4 (granulate)
E718 e HAREAN AREA ], EAKT
Aol, dl =, FAEKFAC], 74l A
o|H, 7k &K R-A o], T FEFA o] o] H(Fig.
1: 1; Plate 3: 3, 4, 6; Table 5)3} &7} &, 70|
4, AaenAols Eust oy Bt
(Plate 3: 8; Table 5).

B. ¢4 H &4 933 (Uniseriate psilate conical
type) : 289 Zole 87.0 - 270.0imo] L 4 - 6
ERE LR EEE RS
FolX| = T & Y32} (thick conical)o] 11 &
8o Evio] HgP vUR2A FHe BN
ol Holl A FEHH(Fig.1: 2; Plate 3: 5; Table 5).

C. 94<€ A HE& A3 3 (Unseriate psilate filiform
type) : 282 Aol 51.5 - 159.5m=EA 7=
AEZE2-57 dEuEstn, 2 AT E
FolA A &= A B ok(filiform)o] ] Ewo]
23 AREA U A, 7HAE TR o], £ 5
o], A&FAol, G TAol, F/MH, 7}
Aol AmFH, FFH A} SXUE, &
A=e] ool #ZETH(Fig.1: 3, 4; Table 5),

D. 73 (Globular type) : 4-87019] A E7} Rl



Table 5. Measurement of leaf trichome about Korean Aster L. and its allied taxa

character non grandular trichome glandular trichome
adaxia abaxial adaxial abaxial

taxa length cell length cell length cell length cell

(um) No. (um) No. (um) No. (um) No.
A. scaber 123.0-(155.9)-188.5 | 4 87.0-(195.2)-270.0 | 4-6 | 68.0-( 96.3)-126.0 | 3-4 66.0-( 77.3)- 85.0 2-3
A. glehni - - - - - - - -
A. maackii 122.5-(196.1)-260.5 | 3-4 176.0-(257.3)-396.5 | 3-7 { 70.0-(112.1)-138.5 3 88.0-(107.7)-160.5 | 3-4
A. tataricus 105.0-(136.6)-162.5 | 2-4 185.5-(246.0)-334.5 | 3-5 | 78.5-( 87.5)-1025 | 3-4 75.5-( 97.4)-106.5 3-4
A. novibelgii - - - - 51.5-( 79.0)- 95.0 | 2-3 69.5-( 85.9)-150.5 34
A. fastigiatus - - - - - - - -
A. ageratoides 109.0-(168.8)-225.0 | 2-4 168.0-(254.0)-354.5 | 3-5 | 84.5-(96.4)-118.0 3 93.5-(116.0)-159.5 | 3-4
A. hayatae 207.0-(326.3)-478.5 | 4-6 215.0-(384.8)-594.5 | 4-6 - - - -
A. altaicus - - 143.0-(206.4)-315.5 | 3-4 | 101.0-(114.3)-1325 | 2-4 61.0-( 85.8)-113.5 3-4
var. uchiyamae
A. spathulifolius | 248.0-(316.5)-390.0 | 4-6 225.0-(374.5)-546.5 | 3-8 | 124.5-(177.5)}-221.5 | 59 | 110.5-(207.0)-261.0 | 5-12
A. tripolium - - - - - - - -
H. hispidus 304.5-(403.9)-475.5 | 3-4 247.0-(417.7)-554.0 | 3-4 | 75.5-(111.4)-141.5 3 88.0-(105.9)-124. 3
H. arenarius 215.5-(335.0)-424.5 | 3-5 209.0-(328.6)-443.5 | 3-5 | 108.0-(117.2)-125.5 | 3-5 79.0-(108.0)-110.0 3
K. incisa - - 170.5-(226.2)-279.5 | 3-6 | 73.0-(100.2)-1325 | 3-5 71.5-( 89.7)-121.5 34
K. yomena 159.5-(231.7)-262.0 | 3-4 194.5-(244.8)-295.5 | 3-6 | 59.0-( 84.1)-117.5 | 2-3 60.0-( 82.8)-120.5 2-4
G. koraiensis - - - - 69.5-( 75.5)- 85.0 | 2-3 74.0-( 78.5)- 87.5 2-3

& (globular shape)Z o] F1 7} gl AEE
H s Rgole) Fus SREe) o
A = th(Plate 3: 7; Table 5).

E.2€ A4 @4 F 3 (Biseriate vesicular capitate type):
mgol Aol 110.0 - 261.0mo] B 5-127) ¢
A E 7} 2¢ (biseriate) Wl G ate] thE o] Fi 4
2 7b oy B f(vesiculan)o] ™ HA A 0.2 £
& (capitate)] A EZA 3= FHAAM FF
H t}(Fig. 1: 5; Plate 3: 1; Table 5).

Fig. 1. Trichome types observed in leaf of Korean Aster
L. and its allied taxa.

1 : Uniseriate granulate conical type,

2 : Uniseriate psilate conical type

3 - 4 : Uniseriate psilate filiform type,

5 : Biseriate vesicular capitate type

4719 whek 2ol B ATelA AFE BFA
AuA% 2 2d 2Rz 4B 99, 999
Ax st Rl 71 TRE, BE 5 FY ERU
AHE AR, EREE BoX fEow
fo08 PRERE FRPY UL 48
Ao F5dt 2eu g4 AAE P&
ol A Aok, Az, A%FAelNA A,
Aol AR, Ao WA, AAFAN 7 ek



2
oft
Eh
bl
;h
=]
)
o
o

=)

g
(¢]

)
n
o2
o
flo

A A
O W
Y,
fo me Dt wn AL 2

2n=1442 4 (3 7
T2 71 B A A

i

iy

re

Mo
4~

WA @ ol AEA A MXE M FRE D
A JFL NF 5 AXE 27 Z7 ez & A
£ XA Yok B P {HHo] FEAEH A
s 7 AE el AuFH s FA %8R
o] T ERTEL UEY ASHAES 2 BF
TEEY BAAEL 277 E A2 YEuH,
©] = Stebbins(1971)2] A ) 9} o] AX A 7] Z7}o
e Axe] A7|7t S/tg e A A8 AA
FEITFE 249 715 S 3 AL 4238}
7] 13 F o g F2HG. dFE&EEAolE KA
o Fe B )T dAHAYT BEFI) g
Rl vs) @A3] gon, £Y cuticleo] ¥
AZTAME & dated $HA e 3, B
AEANAE FF ot Sz Hjdd e &
Eg Fxd 93 tE BRFFLEY FRIG

E AT HAFH ERTET AAVAE o
of FH ol BF R o] Qo] T E BEF

A7 FEEY, Bgo] EAdte BE, Y B

TWe VAT E L O ERTddeE A3

olol W& Holo theFdt Wol st YER Y,
Fol 71 EAQ Fell 2 A 33

de dF s on, ek

3 A 2 ALE E T} Fahn(1982)2 2 €2 8)4 2 (non
glandular trichome)¥} A 2 (glandular trichome) 2 = A
7525190 7, Ramayya(1962)= % 8}7} 56%:2] 125 7

o
H
=
@R
F: (A
g
fo

e o N ooX du & oo
_&

- 57-

§2 2

i o
14
oX
|
¥
oy
off rfE rQ [0 Wt o ¥ [o

¥ (unseriate granulate conical type)™ THaA] 3
J 1 33 (uniseriate psilate conical type)-& H] A
2, ol d¥EA B84 ¢332 Ramayyao)
v G XY, G99 B8NS 958
AT A g HRAND, A FBR A3
(unseriate psilate filiform type), 73 (globular type),
2844 Y T4 (biseriate vesicular capitate type)
< A X2 Ramayya®] 3 3= Ut

H

9

o OE =3

N
ol
L
=]
)
riN
2

o

=t

& 8 4
:111

2]

o oF
R
4oy

o A0
O

ML 2 ox
o
ofh

i
mr 9
jo
5

£

4o

dff Ho lo o ox 1o Mz & [0 L of
o
2
H

ro rg fu it

1>
i
oftt
W
frs
)
r

ha
32
°



olg s

)

2

1996, 94 §77] 24 B 27k ofFhe Rl A A

+32

o] 5. 1979. W& Bzt FEAL

A, AR2. 1991a. S AHH S L ZAE
Frre Ry #d EFSH A7 2R
33l #] 21: 197 - 209.

G, Baa. 191b. G2 U HE @ AR
e st e B3 BR%H A+ HEE
F383) 2] 21: 229 - 238.

B, BH2). 1991c. A AuH S B ZAR
Foo AR ESAZ B AT AHEREF
8t3] 2] 21: 239 - 250.

AFD, A&2. 1993, =2 QAL 2 2R
o FasA Bed B3 AT HEEFS
3] %] 23: 105 - 118.

AHA, A&, 1997, = AR HE 2 2R

529 ANZAAAN 5 Y AT 224K
21 8-8+35] 2] 10: 292 - 299.

FeEd. 1965, A EEF A 59
ZER/). oY

Fahn, A. 1982, Plant Anatomy. 3rd ed. Pergamon
Press.

ZES.

(%

Grau, J. 1977. Asterae - systematic review. in Heywood,
V. H., et al,. The Biology and Chemistry of the
Compositae. Vol. 1. Academic Press.

Kitamura, S. 1934. Notes on Leveille’ s Japanese and
Korean species of Aster. Acta Phytotax. Geobot. 3 :
171-173.

- 58 -

Kitamura, S. 1937. Compositae Japonicae. Mem.
Coll. Sci. ser. 8 : 13, 299-399.

Komarov, V. L. 1905. Florae Manshuriae. VI: 8-38. Act.
Hort. Petrop.

Leveille, A. H. 1909. Aster hayatae, in Bull. Acad.
Int. Geo. Bot. XX: 140-143.

Makino, T. 1905. Asteromoea and Heteropappus
should be included in the genus Aster. Bot. Mag. Tokyo.
23 : 166.

Nakai, T. 1909. Aster koraiensis Nakai in Bot. Mag.
Tokyo 23 :186

Nakai, T. 1911. Flora Koreana II. Jour. Coll. Sci.
Imp. Univ. Tokyo 31 : 6-11.

Nakai, T. 1918. Notulae ad plantas einiger. in Bot.
Mag. Tokyo 32: 110.

Nakai, T. 1923. Compositae in Flora Sylvatica
Koreana. For. Exp. Sta. Geoven. Chosen, Seoul. 14
: 116-119. pl. 28-29.

Nakai, T. 1952. A synopical sketch of Korean flora. Bull.
Nat. Sci. Mus. Tokyo 31 : 113-114.

Palibin, J. W. 1898. Conspectus Floraec Korea. I. Acta
Hort. Pertrop. 17 : 109-110.

Ramayya, N. 1962. Studies on the trichomes of some
Compositae I. II. Bull. Bot. Surv. India Vol 4(1-4)
1 177-192.

Stebbins, G. L. 1971. Chromosome Evolution in
Higher Plants. Edward Arnold Publisher Ltd., London.

(H44:1999.1. 5)
(2] ¥:1999.2.10)



PLATE 1

Plate 1. External morphology of leaf in Korean Aster and its allied taxa.

1 : A. fastigiatus,

2 : A. novibelgii, 3 : A. hayatae, 4 : A. altaicus var. uchiyamae,
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5 . A. tripolium,
koraiensis, 7 : A. maackii, 8 : A. rataricus, 9 : A. ageratoides, 10 : A. glehni, 11— 15 : K. incisa,
yomena, 17 : A. spathulifolius, 18 — 22 : H. hispidus, 23 : A. scaber
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PLATE 2

Plate 2. SEM photographs of leaf epidermis in Korean Aster and its allied taxa.
1-8 : Adaxial surface

1 : A. scaber, 2 : A. maackii, 3 : A. glehni, 4 : A. ageratoides, 5 : G. koraiensis, 6 : H. arenarius,
7 1 A. fastigiatus, 8 : A. altaicus var. uchiyamae
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PLATE 3

Plate 3. SEM photographs of leaf epidermis and trichomes in Korean Aster and its allied taxa.
1-2 : Adaxial surface of leaf epidermis

1 : H. hispidus, 2 : K. yomena,

3-8 : Trichome of leaf epidermis _
3 . Biseriate vesicular capitate type (A. spathulifolius) 4, 6, 8 : Uniseriate graulate conical type

(4 : A hyatae, 6 : A. altaicus var. uchiyamae, 8 : A. maackii)
5 : Uniseriate psilate conical type (A. scaber) 7 : Globular type(X. integrifolia)
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