000000,Vol.4(2002)

Jooooboobouoboobobouoboobouoogn

o o o ov

I. 0000

19920 0000000000000 00ObO0oooO
O booboobuooboobibbooboobdg
oo oobooooobobobobobooooog
gboooobooooobobobobobooooog
gbobobooobooboobobobobooooog
gboboooooboobobobooobooooooono
gbobobooooboobobobobobooooobog
gboobooooobogoboo

gooboboboooooobooobobobobooobo
groooooooooooooooboooooboooo
gboooobooooobouobooobobooooog
gboboboooooboobobobobooooog
gbobooooboobobobobobooooog
gboboboooooboobobobuobooobooo g
goobobooooobobobobobooobooog
gboboooooboobobbboooboooboobooo
gbobobooobooboooobobobooooog
gbobobooooboobobobobobooooog
gboooooooboobobobobobooooobog
gioboboooooboooobobobooooog
gbobobooooobobobobobooooog
gboboboooboobobobobobooooog
gbobobooooobooobobobooooog
gboboboooooboobobobobooobooon g
gbobobooobobobobobobooooobog
0000000 (0o 1987)0 0o0O0oOoDoooog
gbooobooooobobobobooooobooog
gobooobbooobbooobooobooboobobogo
gbobobooooooiobobobuobooooog
gbobooboooooboobooboboobo

gbobobooooooboobooboboboobo
goooooooooooobooobooooooogog
gboboooooboboboobooobooobooooono

O O o ot

000000000000000000000000 O
0000000000000 0000000000000
000 0000000000000000000000
00000000000000000000000 (O
0 1984)0 OOO0 O0D0O0O0OOOOOOOOOOOO
0000000000000000000000000
00000O00000000000000000000
oo
000000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
000000000000 0000000000000
0000000000000000000000 (OO
1977)0
000000000000000000000000
0000 000000000000000000000
00000000000000000000 (0000
2000)0
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000
000000000000000000000000
00000000000000000000000000
00000000000000000000000 00
0000000000000000000000000
0000000000000000000000000
ooo

on. oooogboooo

gbobooooooobobobobooboobooon
gooboboboobooooooboooobooboo
gooooobboobobbooooooooboooo

" 0000 0000000 ODOoUooOoooooo
0000 0O0OoOooOoo

23



0o00oooOoO0ooOo0o0oooO0o0ooOo0ooOOo0Oo (oooo)

Eidhc3t:
B

BEI% %
FUH :

R L (VT it

<
. AT ot
[, 3322345250

y\ it izalaa g
T Jhhis
15018

00 OO0O00OOOoOo0oDOOoOooO (moDoooo974)

0000 (1987) Dooooooo

0000o0Doooo (em®) O0O0O0D0O0D0O0OO0O0OO0O0OOOO0OO0
gboboboboboooooobobobobooboooooooo

(0o 197 00d0fobOOobOobOooooooog
gobodboooobuoobboobboobooboobg
o0 odoooobooboooobooboooog
Ooo0o000 (F.undulata Buerger ex Miq.) 00 O
gopbodboooobuoobobooobooboooboobg
(F. crenata var. grandifolia Nakai) O OO O0O000O0O
0000 (OO0 1989)0 0OOO0 OO (1977) OO
goobodbobooobuooboobobooboobbg
Jopoodoooobooboooobooboooog
ol oobooooboobboobobooboooobog
00o00oooo0ooO0 (o) oooooooog
00 (974) OO0 0DO0DODODOODOOOOOOoD OO
gof0bobobobobobobobuoboboobooo
gopoodbbooobuoobboobobooboooboobg
Jopoodoooobooooobobooboooog
gl obodoboooobooboboobbooboooobog
gopoodbbooobuoobboobobooboooboobg
00 0o oooobooboooobooboooog
goboodboboooboobobooobooboob bg
gbh1zoe000000O0o0obOobDOoooobobOonog
Jooo0dooboobuooobooboboooboooo
0000000000 30em"003ecm" 0000000

24

0000085000 000000000000000
0000000000000000000 35em”000
00000000000000000 000 12,0000 O
0000000000000000000000000
0000000030em’00000000000000
85000 000000000000000000 000
00000000000 D00000000000000
000 0000000000000000000000
0000000000000000000000000
0000000120000 00000000000000
0000000000000 850000000000
0000065000 0000000000000 00
000000000D0000000000000000
0000000000000000000000000
00000000000000000000000000
000000000000000 (@O 1995)0
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000 (001990) (00)0



00 Oooooooobooo (o

M. oO0DoQoOOoOoooo

goobobobooboooooooboboboobo
gbooboooooboooobobooobooooooono
gbobooooboobobobobobooooog
gbobobooootobobuobobuobooooog
gboboboooooboobobobooooobooog
gboobooooboobotobobobooooobooboooo
gbobobooooooobobooobooooog
gboooboooooboboboboooooooog
gboboooboooboobobobobbooooobog
gboobooooooboobobobobooooog
oobooobooOoooboooboboOooboOooobobooo
gbobobooooboobobobbbobooooobog
gbooboooooobouobobobooooooog
gbobobooooobobobobobooooog
gbobooooboboboobobobooooog
gbobobooobooboooobobobooooog
gboboboooooboobobobobooobooog
gbobobooooboobobobobobooooobog
gboboboooooboobobobobooooog
gbobobooooooobobobobooooobog

000000,Vol.4(2002)

@
MRER: - 2 8
1990)

gbobobobooobooooboobobobobobooboooo
gbobobdooooobooooboobogn

000000000000 0000000000000
00000000000000000000000000
00000 00000000000000000000
0000000000000000000000000
0000000000000000000000000
00000 00000000000000000000
0000000000000000000000000
000000 (OO0 1984)0

Iv. 00oogooooogo

g.googo
gbobooooboboadbOooooooogn
gbooboboboooobooboobooboboboobooo
goooboboboooboobooooboooboboo
goobooooooboboboboboo
2001000190 (OH)oooo Oooo
2001000190 (OHopooo 0OOOd
2001000200 (OooOO)yoooo ODbo
200100000 (0)oooo Ooood
2001000230 (DOooo)Yoooo 00O
gooo

25



0o00oooOoO0ooOo0o0oooO0o0ooOo0ooOOo0Oo (oooo)

b
:é"rm /A
A a1

?y’T;‘;liJ

~ N\
"A Fre

M@/

oo o000

20010 100130 (OHoOoOoo OCOoo

Oo.ooooo
gooboboobooobooobooooboboooooo
Oooooooooooooooog (oo 1990)0
gboooboooooboobobobuooooooog
oobOoooOOoooOOoobOobooooooDo (@©o
1977) OOO0O0DOO0OO0OOOO0OOOOOOooooOOon
gboooboooooboobobobobooooog
gooboobooooobobobobobooooog
gbobobooooboobobobobobooooobog
gbobooooooboooooo

o.oooo
() DOoOO
gbooboboboooooboobb2o00b0onbo
gbobobooooboobobobobobooobooog
gbooooboooooboobuobobobooooog
gboboboooooooboboboboooooog
gbobobooooboobobobobobooooobog
gooooboooooboobobobobooooog
go

26

(2) Doooooo

0000 (LIO250) 00000 000000000
00000000000 00000 000000000
00000 000000000000000004500
000 0000000000000 000000000
00 00000D000000000000000000
0000000000 000000000000000
oooa
(3) DOoOoDOoOOO

0000 OLYMPUSOOODOOOOOOODOO
O0DO00 00010x 400400000 0000 O00O0ODO
00000000000 0000000000 0000
000000000 0000000000 000000
0000000000000 00000000 0000
0000000000000 D000000000000
00000000000000
(4) O0O00DOOOOODOO

000000000000 000000000000
000000000000000000000000
(00)Y DOODO0ODO00O0 000000000 oo
0000D000D0000000 00000000000
0000000000000 000000000000



kAR 2 T T e 3

oo booooobooo
gboboobooooboobobobobobooobooobog
gboboboooooboobobooobooooog
gboboboooooboobobobobooooog
gbobobooooobobobobobooobooog
gbobooooobooboboboobooooobooo

000D0o0o00ooOopooooooogoood (kudal
1997) OO O0DOOOO0OOOOO0ODODOODOOoOOoo0bOO
gobooobooobbooobobooobobooobobogo
gbobobooobooboobobobobooooog
goobooboooboboobobobobooooog
gbooobobobooooo

v.OoO O

o.oooo

gboobobobooooobooboobebobon o
gbobooooboobobobobobooooo g
gbobobooootobobuobobuobooooog
goobooobooooobobobOoooboooooog
gboboooooooboobobo
() DOoOo

00 (o) obobooopooobooooooooo
gbobooooboobobobobobooooobog
gbobobooobooboooobobobooooog
gbobobooooobobobobobooooog
gooOoQO (Ne.®) ODOOOOCDOOOOOODOOO
gobooobooobooobooobooOoobooOo
gbobobooooobobobobobooooog
O (Ludal 1997)0 OOOOOOOOOOOOOOOO
gboboboooooboobobobobooooog
gboboooooboboboobooooogon

00 (00) ooooooooooogoooooog
gbobobooooooobobobobooooog
gboboooooboobobobobooooooono

000000,Vol.4(2002)

(20 0OO

00 (U0) 0000000000 00000000
0000000000000 00000000000 0
0000000000000 000000000000
0oooog (No. 1)D

00 (U0) 0000000000 00000000
0000000000000 D0000000000
(3 Doooooo

00 (U0) 0000000000 00000000
00000000 00000000000000000
0000000000 000000000000000
0000000000000 000000000000

00 (010) 00000000 0000000000
ooooooo
4) oOD

00 (011) 000000000000000000
00000000000000000000000000
0000000000000 00000000 0000
0000000000 0000000000

00 (0U12) 0000000000 00000000
00000oooooo
(5) 0OO

00 (013) 000 0000000000000 00
0000000000 000000000000

00 (014) 000000000000000000
0000000000000 000000000000
0000000000000000
6) 0OO

00 (015 000000000000 000000
000000 000000000000000000

00 (016) UDODDO00DDO0DOO0ODDOO0
000000 00000000000000000000
00000000000000000

000000000 0000000000000 00
0000000000000 000 000000000
0000000000000000000 000000
0000000000000 000000000000
ooooooo

. goboboooogoo
o0o0O0DO0ooOooOooOOoooOon (rio2s0) g
gbobooooboooboboooboooboooboooo
goobooboboboooooboobuoboboboboo
gboobooboboooobooooooboobobobooo

27



0o00oooOoO0ooOo0o0oooO0o0ooOo0ooOOo0Oo (oooo)

o0 O0000000DbOd
goboooobooobobooobbooobboooobogo
gboboboooboobobobobobooooobog
gbobooooo

65.0

ob boooooobog
gbobooobooooboooboooboooboboooo

175.0

ob oOooooobooobod
gobooobobooobobooobooooboooooboogo

28



oo0oo oo oo

o0 O00oooooobo
gobooooboooboooboooboOoobogo

65.0

010 boboooooogog
gobooooboooboooboooboOoobogo
obobooboobooooo

oooo

000000,Vol.4(2002)

o0 O00oooooobobo

goobobobooooooboooobooboboboo

goooo

29



0o00oooOoO0ooOo0o0oooO0o0ooOo0ooOOo0Oo (oooo)

ooood oo od oo

011 Ooooooood
gobooobbooobboooboboooboobooobooo
gbobobooooboobobobb

1600

175
115.0
No. O No. O
oooo oo oo goood oo oo
012 O0O00O0OOoOoOooo 013 doooooooo
gooooobooooboooobooooooooooao godooboobobooobooooboboobobooobooo
goddoooooooo goooooododoooooooo

30



000000,Vol.4(2002)

70.0

No. 11

oo oooo oo oo

015 booooooog

U114 Ooooooobobd
gbobooobooobooobooooboooboboooo

gobooobooobobooobobooobobooooboboao

No. 11

oooo oo oo

016 0ooooooobo
gobooooboooboooboooboOoobogo
gboboobooooooboobobobo



0o00oooOoO0ooOo0o0oooO0o0ooOo0ooOOo0Oo (oooo)

32

g0 bOoboboboooooobobobobo

ooooo oooooooo
msdogoog) @)
ooooooo oo oo ood oo oo ooooo
O0000No.3 173.8 76.69 44.13
O No.4 305.3 181.38 59.41 48.21
323.3 36.21 11.20
O No.6 411.8 206.3 50.10 38.60
363.4 41.77 11.49
O No.8 364.6 236.8 64.95 57.59
467.8 34.44 7.36
O No.10 1372.3 419.3 30.55 17.41
872.2 114.62 13.14
O No.12 465.1 58.82 12.65 12.65 2.72 9.93
O No.18 798 43.42 5.44 2.58
847.9 24.24 2.86
O000No.1 47.32 39.5 83.47
O No.2 47 37.75 2.97 80.32 6.32 74.00
O No.4 407.1 78.09 6.81 19.18 1.67 17.51
O No.6 3735 156.09 41.93 41.79 11.23 30.56
O No.7 212 128.8 60.75
O No.8 348.1 37.35 10.73
O No.9 236.9 192.62 81.31 81.31
O No.10 191.7 26.15 13.64
O No.14 124.91 73.9 1.39 59.16 1.11 58.05
0O 0O0ONo.2 187.79 187.79 10.76 100.00 5.73 94.27
O No.4 168.73 168.73 12.59 100.00 7.46 92.54
O No.6 183.25 17.88 9.76
O No.7 201 201 100.00
O No.8 189.63 189.63 16.28 100.00 8.59 91.41
O No.711 558.3 293.1 52.50
O No.712 710.1 340.7 61.9 47.98 8.72 39.26
O No.714 573.7 305 66.52 53.16 11.59 41.57
O No.718 450.3 271 36.72 60.18 8.15 52.03
0 No.720 471 57.84 12.28
O000No.1 1412.6 1412.6 339.8 100.00 24.05 81.02
O No.2 1426.1 1416.7 99.34
O No.4 1261.6 390.5 80.18 30.95 6.36 24.60
O No.5 1829.2 491.7 5.63 26.88 0.31 26.57
O No.6 1198.1 429.8 66.46 35.87 5.55 30.33
O No.8 2018 51.57 2.56
O No.12 493.1 280.9 18.37 56.97 3.73 53.24
O000ONo.2 475.6 234.5 35.34 49.31 7.43 41.88
O No.4 662.7 395.3 62.58 59.65 9.44 50.21
O No.6
O No.8 189.46 168.73 6.22 89.06 3.28 85.78
O No.10
O No.12 144.03 95.47 10.44 66.28 7.25 59.04
O No.14 94.58 82.55 26.83 87.28 28.37 58.91
O000No.1 308.1 155.46 9.75 50.46 3.16 47.29
O No.4 246.6 92.22 10.28 37.40 4.17 33.23
O No.6 196.13 132.16 6.03 67.38 3.07 64.31
O No.10 138.17 55.54 40.20
O No.11 264.2 194.87 14.85 73.76 5.62 68.14
O No.12 458.3 109.34 8.29 23.86 1.81 22.05



000000,Vol.4(2002)

300.0

%
D]
=
=
nw
m
50.0
0.0 1 ] ] ! ]
0.0 20.0 40.0 60.0 80.0 100.0

X BFHREE %

Ul7 boooooooooooo
e 00000 U0DOUODUDUDODmOIbOODODODOODODODO
gbobobotooobooboboboooooooobobobobo
gboboboooooboobobobooooooobooboobobobo

00 00000000000000000000000
0000000000000000000000000
00000000000 O00000000000000
0000000000000000000000000
(0 D0)0

000 000000000000000000000
0000000000000000000000000
0000000000000 000000000000
000000000000000000000000
(Larcher 1999)1 000 00O00OO0O0O0O0OO0OO
0000000000000000000000000
0000000000000000000000000
00 00000000000000000000000
0000000000000 000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000

. oboooooooooan
gooboboboooobooooboboboo o
gbobobooooboobobobobobooobooog
oooooooooooooooooooo (@ino
gbobobooooboobooboboboboooooog
gboboboooooboobobobobooooog
gboboobooooboobobobbbobooobooobog
oo oooboooboooboooboooooDoo

. oobobooooobooboobooobbooooDo
gboboooooooooboboboobooobogo
goboboboboooboooooobobobooboo
ooooooooooo (o1 ooooooo oo
goobobobooooooooooboooobooboo
gbobobobooooboooooobobobooboo
gboboboobooboobooobooboboboboo
gooboobobooboooooobooobooo oo
gbooboboboooboooboooobooboboobooo
gboboboboooooboobooboooo

g.gbooboooboooboooobobobobo

gboboooobobobobobooobooobogon
00opo0ooooopoooooogon (019 oooo
goboboboboooobooobooobooboobobooboo
gboboboobooboobooobooboboboboo
goooooooo

. gbobooooobogoo
oo0oooooooooooooobooogoo (@
200 0OpDO0OOob0OooOoboooboOobooboooboOoon o
gbooboboboooobooboobooboboboobooo
goobobobooooooooboooobooboo
goobobobooooboooooboobooboboboo
gbooo
goobobooboobooooboboooboooogooo
gbobo 0obbooooobobobobooboboo

33



0o00oooOoO0ooOo0o0oooO0o0ooOo0ooOOo0Oo (oooo)

70.0
L™ e
#E. @
i
)
El
{5\

0.0 ! 1 L 1

1 1 L 1 | [

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

L ETREE %

018 ODoooooobooboboboooboobogon
e II00IDOODOUDOUODUODODMDOOIDOODOOOOODODODODO
gbobdoooooooooboobooboboboboooooobooboooan
gbobobooobooboobobooboboboooboobooboboboo

70.0

60.0

50.0

40.0

EOBRBESE

30.0

20.0

R

10.0

0.0 :
0.0 50.0  100.0

150.0  200.0 250.0

300.0

EOHEX um
019 O00000000O00O00oboOoobooo
e J0ODOUOOOODOOOUOOOIDmOIOOOOOOOODOOOOODO

gbobdoooooooooboobooboboboboooooobooboooan
gboboboobobooboboboooboooboooboobobobb

0. 0boooooooogoogn
gboobobooooobooboobooboboboobo
OoOOoOoOOoOoOOoOOoOoOoOOoOOO (Larcher 19990

gbobooooooo
gbooboooogoo

goooo

gbooboboboooooobooboobobobobo
gboboooobooboobobobobooooog
gooooooooboobooooooboooboooogog
gbobooooooboobobobobooooog

00000000000000000000000000
0000000000000000000000000
00000000 (021)0

VI. O O

g.oboobooooodg
gboboooooooboobobobooobooboon

gooboobooooooooooboooboboo

gboooobooboooobooboboboboboo



000000,Vol.4(2002)

300
B 290 ] "
i x B
C 200
& ™ L
2
» 150
=
S 10 ®

@ @
u L
m 50

1 1 ] ]

O L 1 1

34,0 345 350 355 36.0 36.5 37.0 37.5 38.0
SR MO

020 ODOoOOooooooobboooooog
sjO0g0000oo0oboobobobooooboegnoobOobOn
gboooooooooboboboooooobobobooooo
goooooooboobobobobobooboooboobgo

0.8 r
0.7 | = o
0.6 | | Wy
|
E 05 | "y e
D n EE'I; SR B2
w04 r + B i
e B
w03 F ;; il I
0.2 |
it i
0.1 |
O | | | | | | | |
34.0 345 350 355 36.0 365 37.0 37.5 38.0
FEM OB

021 ODO0O0O0O0DOOO0OO0ooOoOO
gboboboooobooboboboboooooboobobobooboo
0000000 (Larcher 1999)0 OO DOODOOOODOOODOOODO

gbooboooooboboboo

gbobobooooboobobobobobooooobog
obooboooooo
gboooobooooooboobooboboboooo
gbobooobooooobobobobobooooobog
gboboboooooboobobobobobooogoDio
gboboooooobobobobobooooog
goboooboooboboooobooboOoobobogo
gboboboooooboobobobobooooog
gbobobooooobobobobobooooog
gbobooooboobobobobobooobooog
gboboboooooboobobobobooooog
gbobobooooobobobobobooooog

gooboboobooboobooboobobobooboo
goobootioboooooooooboooboobooboo
goooooooooooo (Mohr & Schopfer 1998)
gboooboobobobo
gbobooooooobuoboboboobooobogoo
goboboboboooobooooooboobobooboo
gbobobooobooboooooo
gbooooooooobuoboboboobooogo
gbooboboooooboooooobobobooboo
gboboboboooooboobooboooo
gbobooooootiboboboboobooobogo
gbooboboboooboooboooobooboboobooo

35



0o00oooOoO0ooOo0o0oooO0o0ooOo0ooOOo0Oo (oooo)

000000000 0000000000000000
0000000000000000000000000
000000 0000000000000000000
0000000000000000000000000
0000000000000000000000000
0000 000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000 000000000000
000000 0000000000000000000
00000000000000000000000000
oooooooo

00000 0000000000000000000
00000000000 O00000000000000
0000000000000000 (00 1984)1 O
00000 (1976) 0OOO0O0O00000000000
0000000000000000000000000
00000000000 00000000000000
00000 00000000000000000000
0000000000000000000000000
000000 0000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000 (OO0 1984)0

000 000000000000000000000
0000000 000000000000000000
0000000000000000000000000
(00ONoD)I 0O0DDD (DO0ONoDO) 0O0DOO
0000 000000000000000000000
00000000000 00000000000000
00000000000000000000000000

. oboooooooboan
gooboboboboooooooboboboobo
o0o0O0DOoooOooOonD (0e8)t ODOOoDDODOOO
gboboboooboobobobobobooooobog
gbobooooooboobuobobobooooog
gbobooboooooboobobobobooobooog
oooobobOooobobobooooobob200oonDg
gbobobooooobouobooobobooooog
gbobooooobooboboboooboooboooooo
gbobooboooboobobobobobooooobog
gioboboooooboobobobuobooobooog
gboboboooooboobobobobooooog

36

goooooo

goobobooooobbooooobn 400nmOn
oonmO00000000000O00DO0O000DOO
0000000 a0 O0OO0O00O bOODOO400nmO
gsoonmbpbooooeconmOO7o0onm OO0 0dn0goOn
oboboooogoogsonmboeoconmbOonogon
goobobobooooooooboooboobooobo o
gbooboboboooobooobooobooboobobooooo
ooooooooooooo (o 1976)0 DOOO
goobobobooooooooooboooobooboo
gobooooooboooooboooboooboooon
gboboboboooboooboooboobobobooboo
gooooooboobo

. gboooooog
gbobooooootiboboboboobooobogo
gboo0oboooOoDOobooOooooDoono (D200 OO
gboobobobooooboobooboobobobooboo
goobobobooooooooobooboboboo
goobobobooooboooooboobobobooboo
gboboboooboobobobobooboooo
gboboooooooboboboboobooobogo
goooog (oD 1990) oo ooooooboooo
gooboboobobooboboboboboooo
goobooobooooooioboobooboboobooo
goobooobobobo
gboboooooboobobobobooooobogoon
goboooboboooboboooboooboooboooo
gobotboboboooooooooboobooboboo
gboobobooboboobobobobobooooo
gooboboboooooooobooobobooboo
goboooboooobooobooooboooboboooon
goobobobooooboooboooboobobobooboo
gooboboobooogooooo

X. O0OO

gbooboooooooboobobobooboobogoon
gooboboboooobooboooboobobobooo o
gooboboboobooooooboooboboo
goobobobooooboooobobobobooboo
gooooboboooobbboboboboooooooooo
googboobobooboobooooboooobooboo
goobobobooooboooooboobooboboboo



gbooooboooooboobobobobooooog
obooooo

gbooboboobooobooboobooboboboobo
gooboooooobouobuoboboboboooog
oboobooboooooo

gobobobooooooboobooboboboobo
gboobooooobooboboboboboooboooooo
gbobobooooobobobobobooooog
gboboobooobobobobobooooobog
ooo

oooao

0000 (1984) 0OOODOO. 415pp, OO0, OO

0000 (1987) 0000000000000 0000000
0000000000, 168pp, 000000 D 002920 .
000000000000000000 (1989) 000000
Dool.000, 00.

00000 (1976) 000000000 O000000000
00.26lpp, OO0, OO.

000000,Vol.4(2002)

gooooo (2000 OOOOODNAOOOOOOOODOO
goboooooo. HIoODooH1IODOOoooboogoo
(000O () ooooooo.

gooog (977) booooOoOoooUoboooooooo.
Jooooo I:39-51.

000 (1974) 00000000, 400pp, OO O, OO.

0000 (19%) Dooooooooobooono (mooo
0.0000,29pp, OO0O0O, OO) .29-63.

0000 (00DO000O00) (1987) 000000 . 180pp, O
gooobooboooo.

0000 (1990) Do0Ooooooooooooo. ooog
go200-0.

000D (1994) O000O0O. 45pp, OOOOODO, OO.

Larcher, W. 0ODODOO0O (1999) O0O0D0O0O0OO . 375pp,
goooooodbOoboboooooooo, Ooo.

Mohr, H. and Schopfer, P. 0O O0O00OO0OO0OOO (1998) O
gOoOoDO. 598pp, DOOOODOODODOODODOOODOO
go.00.

P.Ludal (1997) OOOOOOOOOODOOOOOOODODO.
197pp, 0O ODO, OO.

37



0o00oooOoO0ooOo0o0oooO0o0ooOo0ooOOo0Oo (oooo)

38

Research on morphological differences of Fagus crenata leaves
in the Chubu mountains of Honshu, Japan

Takako SHIRAISHI and Sadamoto WATANABE

Department of Environmental Systems, Faculty of Geo-Environmental Science, Rissho University

Widely distributed from the Kuromatsunai plain in Southwest Hokkaido to Mount Takakuma in
Kagoshima Prefecture, Fagus crenata (Buna) demonstrates a geographic cline with respect to leaf
size. Fagus crenata leaves are larger in the north and on the Japan Sea coast, and size variations are
continuous with no clearly demarcated boundaries. In the present study, we sought to ascertain
geographical variations in the structure of Fagus crenata leaves. Six locations were selected, includ-
ing Mount Amagi and Mount Fuji in Shizuoka Prefecture, Chichibu in Saitama Prefecture,
Konroku-Pass in Gunma Prefecture, and Mount Naeba and Mount Yahiko in Niigata Prefecture.
Analyses of palisade tissue of leaves in the sun and shade, and measurements of photon flux den-
sity on those leaves were made at each location. Except for Chichibu, 3 layers of palisade tissue
were observed in sun leaves at these 6 locations. We were able to identify single-layered shade leaves
at all locations, and confirmed 2 layers of palisade tissue in both sun leaves and shade leaves. These
findings demonstrated that no significant correlation exists between leaf size and structure, and

that the number of layers of palisade tissue was associated with relative light intensity.



