000000,Vol.3(2001)

D00000D0D0O0O00004500 (1954001999) OO

o o o ov

I O00OOOo

0000 (DO42°0'20" 0 OO143°0'40" 0 OO
810.6m) 0 OODODOCODOOOO0OO0O0OODODODO300ha
00000 (1929) 00000 0DOoOooooooooao
A B A N I R N ¢
(1952) JDOO2000000000D0OO0OODOODOO
gbobooboooooboboboooboooooog
gbobobooooboobobobobobooooobog
gboooooooboobobobobobooogooooo
gboboooooobobobobobooooog
oooboooooooooboooOob200 0bogo
gboboboooooboobobobobooooog
gbobobooooobobobobobooooog
gbobooooboobooobooobooooog
gboboboooooboobobooobooobooog
gooobobooobobbbobooooooooboboog
(001961, 1970, 1971)0 OO O OOOOOOOOOO
gbooboooooboobobobobobooooogooo
gboboooooboobobobooooooooono
gboboboooboobobobobobooooobog
gboboboooooboibuobOobUoooos4s0n0od
gbobobooooobobobobobooooog
gbobooooboobobobobobooooobog
gbobobobooooboobobobobooooog
oboboobooooboobobooobooobooognas
oboooooobOoz2smbooooo oooooo
gobooobbooobooooboooboOoooboboOo
ooooooooooooooooboooonD (@o
1994)0 00O ooOoOoo0ooOooooooooooog
gbobobooobooboobobobobooobooog
gbobobooooobobobobooooooog
gboobobooboooboobobobobobooooobog
goiobooooooboobobooboboboooog
obooo

198900 DO ooboobobooboooooooDo
goboooooobooobooobooooooboooon
80 ooogoooooooooooooooDo
goobobobooooooooooboooobooboo
gobogbobotoz2o0oboobooboobobobobon
gbobotoobooobooboboobobobobdsso
0 (195401999) DOOOOOOOOOOOOODOO
gooobobobooobooo4boobooboobooboon
gbotoobooboobooboboboboboooo
goobobobooooooooobooboboboo
gooo

oI ODoooOoobo

0.000

000000000000000000 18840000
0000000000000000000000000
0000000000000000000000000
00000000000 18920 00000000000
0000000000 0D0000189300000000
00000000 (F.U.Faurie) 0000000000
000 0000000000000000000000
000000000 (19120001952000)0 000
00 (19220 Miyabe et Kudo 192400 0)1 0000
00000000 00000019270 280000000
000000000D00D00000000000000
00000001917000000 (1960) 000000
0000000000000000000000000
000000000D00D00000 (1921) 00000
0000 (1924)1 000D0000000000000
00000000000000 (1927) 0000000
00000000 (1928a) 0 00OOOOOOOOO
00 (1928b)0 00ODOO0O0O0O0O0O0O0O0OO
00000000 00000000000000000
0000000000000000000000000

‘0000000o0ooo

25



000000000000 04500 (195401999) OO O (0 O)

0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
19280 000000000000000000000C
I0000000000000000000 (OO0 1930)0
000000000193900 000000000000
0000000000000000000000000
0000000000000000000000000
00000000 (19350001952000)0 0000
000000000000 193400000000000
000000 Hara (19340 39)0 Kimura, Y. (1937)0
00 (1938, 1952, 1954, 1960, 1963)0 Akiyama (1955)0
Toyokuni (19550 60)0 O O O O (1956)0 O O
(1961, 1970, 1971, 1994, 1997)0 Kawano, S. (1971)0
000 (1973) 000000000 000000000
0000000000000000000000000
000000000 (1989)0 Hayasida (1994) 000
ooo

Oo.oboooo
gboboboooooboobooboboboboobo
gbooooboooooboobuobobobooooog
gbobobooooobobobobobooooog
gbobooobooooobobooobobooobooog
gboboboooboboobobobobooooog
ooboOoobooooboboobooboooobOboOooDboboOo
gbobooooboobobobobobooooobog
gbobobooobooboobuobobuobooooog
gboobooooooobobobobobooooog
gboboobooooobobobbbobooobooobog
gboobooooobobobobobobooogooooo
gboboboooooboobobobobooobooog
gbobooboooboobobobbbobooobooobog
gbobobooooobouobooobobooooog
gbooobooobobobobobobooooog
gboooooooboobobobobbbooobooo g
gbobobooobooboobobobobooobooog
gboboboooooboobobobobooobooobog
gbobooboooboobobobbbobooobooobog
gooboooooooobooo

. obobooooooooooan

00 (1960) OOODOO0DODODOOODODOODO
gbooobooooobobobobbobooobooog

26

gogbobobooooooooboboboo oo
gooooboboobOooobooboobob obs1o
ooooooooooO0dOkmOOoOOooooooOO
gooboboboooooooobooobooboo
goobooooboooooobooobooboboboboo
gboobobooooboobooobooboboboo oo
gooboobobooobooooooboooobooboo
goobobooobooobooooboboboooooo

gboboooooobooboboboboooboobogon
goobooobobooobooooooboooobooboo
gboobooboboooboooboooboobooboboobooo
gbooboobbooboboobooboobooobooboo
goobooboboooooooooboooobooboo
gboobobooooooooobooboobobooboo
gbotoobobooooboobooobooboboboobooo
goboboboboooooooooobooboboboo
goooooboobooooobbooobooob-o
gbotbobobooooboobooobooboboboobooo
goobobooboooooboobouoboboboboo
gbooobobooooooooobobobooboo
goboobooboobooboooooooooboo
gooboboboooooobobooboobooboo
gobooooboo-oobbooobobooobboooo
gboobobobooooboobooboobobobooboo
00 (C01983) DOoopooooooogooooooo
gooo

(0) Ooooobooooooogog
goobooboboooobooooooboboboo oo
O0OooOoooooOooog (ooooooogo)o
gbobooooooboboboboobooo oo
gboobooooooobobobobooboobooon
gboboooooooboobobobooobooboob
goooo
gobobooboboooboooooobooboobooooo
gboooooooboood

(0) ODooooboooooogo
gobobooooog
gboobobooboobooboboboboboooo
gbobooooooobobobobooboooo o
gooooo

(0) 0Do0ooooooooooo
gooboobobobooogobooboobobobobooo
oobooooooobobOoobooooobooooono



000000000 D0000000
0000000000000000000000000
000000000000000000000000
00000000 0000000000000000
000000000D00000000000000C
00000000 0000000

(0) 00D0O00O0O0D000000000
00000000000000O00000000000
000000000000000000000000
000000000000 00000
0000000000000000000000000
00000000000

(0) 00000 00O000000000000000
ooo

0000000O0000000
000000000000000000

(0) 000000OO0OO0OO0D0O000000000000
ooo
0000000000000000000000000
oooooO
0000000000000000000000000
00000 0000000000000000000
00 0000000000000000000000
0000000000000 00000000000
oooox

(0) 000000O0OO0OO0D0O000000000000
oo

Ooooo0o0oo0oo0oOo
0000000000000000000000000
00000000000 00000

(0) 00000000 O00000000000000
00 0000000000000000
oooooooooo
0000000000000000000000000
(00D0O0O0O0O0OO0O0D0On)

(0) 0000000000 O000000
00000000000000000000000000
00000000
0000000000000000000000000
000000 000000000000000000
oooo

gooboboboooooboooobooboboobo
gbobobooooooobooboboboboooooog

000000,Vol.3(2001)

gooboobobooooobogooobooboobooboo
goboboooboooooooooboboboooboo
gbobobobooobooboooboobobooooboo
gooboobobooboooooobooobooo oo
gbooboboboooboooboooobobobooboo
gboobobooboboobobobobobooooo
goobobobooooooooobooobobooboo
gbooboboboooboooboooobooboboobooo
gboboboboooobooboboobobobooboo
goobooboboooooioboobooboboboo
gboboboboooboooooobooboobooooo
gboboooboooboooboooboooboboooo
goobobobobooooboobouoboboboboo
gobobobobooooboooooobooboboboo
gboooboobobobo

gboooooooobuobobobooboobogo
gobooobooboobooooboobooob-boo
000000 (ooooouoooo)y ooooooo
gooboboboooooooboboooobooboo
goboooboooobooobooooboooboboooon
OO0l oooooooOoooo (oooog 1956) O
gooboboboooooooboboooboobooboo
gooboboooooboooooboobobobooboo
gbobobooooobooboobooboobobooboo
goobobooboo

gboobooboooooboobobobooboo oo
gboboboboooobooboboobobobooboo
gooboioboooooooobooooboboo
gooo (goobooobo) oooooooobooo
gbooobobooo

I COO00DOoOoOoooo

0.4500000000000000
(0) 0000 (00O0) 000000000
000000000000000000000000
00 00000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000 00300000000000000
000001917000000000000000000
00010000000000000000000000
0000000000000000000000000
0000000000000000000000000

27



000000000000 04500 (195401999) OO O (0 O)

0O-1 ODooooOoooooooooOoOooOoOoOoOoOoOoOO (coooooooo)

gpooo gpooo oo gpoobo
gbobooboo gboboobo gboboobo g
ogboboboo ogboboboo oboboooogooo goooboo
ooobooboo obooboobo obooboobo obooboobo
gbobooooooog gbobooboo gbobooboo gbobooboo
gbobobo gbobobo gbobobo ogboboobob
ooobooboo obooboobo gooooo oboooooogo
gbobooooooog gbobooboo gbobooboo g
gbobooooooo gbobobo gbobobo gbobobo
oboooooogo obooboobo d d
gbooooogo gbooooogo gbooooogo gbobooboo
ogboboobob O obooooogo O
oooboooboo oboooooogo oboooooogo oboooooogo
gboboobo gboboobo gbooooogo gbooooogo

obooooogo
oooboooboo

ogboboobob
oooboooboo

gbobooooooo
oooboooboo

ogboboobob
oboooooogo

gboboobo g g gbooooogo
obooooogo ogboboobob ogboboobob ogboboobob
ogoobobo gpoooboo gpoooboo gpoooboo
gboboobo gooo gboboobo gooo

obooooogo

gbobooooogoo

gbobooooogoo

ogboboobob

goboooboboooboooboooboOooboboOo goboooobooooboooboooobooooo

gbobobooooobobobobobooooog
goobooboooobooboboboboboooo oo
gboboboooooboobobobobooooog
gbobooboooooboobobobobooooog
gbobooooboobooobooobooooog
gbooooboooooboobuobobobooooog
gbobobooobobobobobobooooog
gboboboooboobobobobobooooog
gboboboooooboobobobobooooog
gbobobooooobobobobobooooog
goobooooboobobobobobooooog
gbobobooooboooobuobobobooooog
gboboboooooboobobobobooooobog
puioooooooooboooooogooogo
0000 (ooboooOoboOg)booobooooooo
gbobooooooboobobobobooobooog
gbobooooboboobobobobooobooog
gbobobooootobobuobobuobooooog
gbobobooooboobobobobobooooog
oooboooooboo40bOb00oobboooooboogo
gbooboboo4sboobooboboboooonog
go

28

0000000000000000000000000
0000000000000000000000000
00000000000000 (0OO00 1935) OO
00000000000000000000000000
0000000000000000000000000
00000000000000000000000000
000000000000 0000000000000
000000000 000000030035cmO000
000 0000000000000000000 O
(1976) 00O0O000000O0O0O0OO (Nova) OO0
0000000000000000000000000
0oo
000000000000000000000000
0000000000001970000000000000
0000000000000000000000000
00000000000 D00000000000000
0000000000000000000000000
000 00000000000000000199%000
000000000000 199900000000000
0000000000000000000000000
000000000000000000000 199800
00000000000000000000000000



000000,Vol.3(2001)

00-0 00000000000000000000
000000000 (O) 19920
0000001940 00000000000000
0000000 0000000000000000
00000040000000000000000
0ooooo

0ooooooooboooooooboobooooog
goboodboooobooboboobobooboooo g
gotoodboooobuoobboobobooboobooboga
oo ooooobooboooboobooob odg
gl bodboooobooboboobobooboooobog
gobogboooobooonbao
(0) Oo0OooOoooobOobooooodg

0 ODOOoOobOoooboooooboo
ggboboobooobobootbooboobboo
Jopoodooooogooboooobooboooog
0 (0O) oooooooboOobOobooooooog
gobodbooobuoobboobooooboooboobog
Jopoodooooogooboooobooboooog
goboooboooobooboooobooboooobog
gopoodboooobuootbbooobooboobooboga
Jopoodooooboobooobooboooog
00bOoOO0o0ooOoOoonD (@O pocooobobogooog)
gopoodbooobuoobboooboobooboobog
Jopoodoooobooboooobooboob odg
goboodbobooobuoobooobobooboooobog
gopboboboooobuoobboobobooboobooboa
Jopoodbooobgoooooobooboooogd
goboodboooobooboboobboobooooboog
gopbodbooobuoobbooboboobooboobog
Jopoodoooobooooooboobooooog
gobodbooooboobbobobooboooobog
gobooboogobooboono

(0O0. 00000 Pinus pentaphylla Mayr 00 00O
goboodboooobooboboobobooboooobog

00-0 0000O0000000000000000
000O0oooo0O (O) 19980
000000000 000000000O00O00O
0o0O0000oo0O0O0o0n

ggoooobooboboooboboobooooooobo
00000000 Pinus parviflora Sieb. et Zucc. OO
00000000 SieboldO0OO0DOOOOODODOODOO
ggoooobooboboooboboobooooboo oo
o0 MayrOOOOGOGOoOooOoOOoO0oD ooooooooo
0000000000 000 Pinus pentaphylla Mayr
var. himekomatsu Koidz. 0000000 OO00O0OCOO
0000D0DOO00oooooooooooon

0 ODoobooooog
gobodbboobuooboboobooobob4sdn
gooooobooooooboobooooooooo
gdoooobootoboboboobooobooooog
ggbooooooobbobobuooboobboobao
gooooobooooooboobooooooooo
gl ooooboobobobobooboobobooDbao
ggooooboobooboooboboobooooboooobo
goooooboooooooo
gobooboooobou-oobobooboo
-0booobooogobod
gooooobooooooboobooooooooo
goooooboobooooboobooobooog* o
goodgr” boobooboboooboobobooobbooo
goooooo

0 Oboobooooboooo
gobodbboobuoobobooboobobooo
goooooboobooooboobooooooooo
goooooobobobooboobooooooooonoo
gg4boobooooobbooboooboonbo
gooooobooooooboooooooooog
O (@oo,0,0)boboooooboogooooo

29



000000000000 04500 (195401999) OO O (0 O)

ugo-0 400b0000bo0oboboobobon
goboogleonoon
goobbooobbooooobbooboooo
gooboboooboobboooobboooboooob
goobooboooooooooobobooo

b = ] . . -

gbo-0 oDooboboooboboobobooboboon
oo
gooboboooobbboooboboboooooo
gogoboobooooooogo

gbobooooboobooobobobooobooog
ooooboooooooooooboooboooooobo o
oobooooboooboooboboooboobooooboooo
gbobooooboobobobooobooooog
oooooooboooooooboooboooooboo
gbobobooooobobobobobooooog
gboboooooobobooobobooooog
ooooooo (ooo)yoooooooboooooo
gbobobooooobobobobobooooog
oooooooO (oo)ooooooooooo
ooo0oooooOoOoooOooopoonD (o) oooo
gboboboooooboobobobooooooog
gbobobooooboobobobobobooobooog
oooooooo0oooboooO0 (ooo)yoooo o
gbobobooooobobobobobooooog

30

go-0 boboboobobooboboooboboobbo
ooooog
goooooobobooooobbo0oboooobo
gboooboboooooboooobboooobo
goobooooobobooobooobbooooobo
gbobobooooobooboooboo

gb-0 ooooooboboooooboboobboboooooo
gobooooboooboooboooobooboooon o
gooof0ooobobboooobooooobo
gbobooogoogoobgo

gboboboooobooboooboobobobooboo
gooo

(00. 0000000 Sasa apoiensis Nakai 0 0 O
gbooiogoboobooooooboobooboboboobooo
gobooooooobooobooobooooooboboooo
000000000000 S samaniana Nakai 000

gboobdoobooooooboooboobobobooboo

0000000000 D000000 S. apoiensis
Nakai OO DOOODOS niponicad 00 0O00O0ODOO
gogboooboobobooboboobooobooobo
00o0o0o0o0oOoUooOooOoooUoooooo
gooodoobooboboobobooboooboooog
0 S apoiensisNakai 0 000 0D0)



000000,Vol.3(2001)

goboobooooob -bobobobo -0ob0gobDobo0bo-0oboboooobobo
-00boooooob -00b0bobobo-000000b00bo

-0oooooon

0 obobobooooodg

goobobobooooooobooboboboobo
gboobobooboooboobobobobobooooobog
gooooboooooboobobobuobooooog
gbooboooooooboboboboboooboo oo
gbobobooooboobobobobobooooobog
gbobooooooboobobobobooooog
gboboboooboobobOobobo4oooonog

gbobooboooo-ogogon

-gooooooogn -

-00boooooog
-0ooooogon

U obobobooooobooobodg

gooboobobooooooooboboboobo
gboooboooooboobobobobooooog
gboboboooooboobobobobobooooog
gboobooooooboooobobobooooog
gboboobooooobobooobobooooog
goobooooboobooobobobooooog
gbooooooootoboobobobobooooog
gbobobooooobobobobobooooog
gboobobooboooboobobobobobooooobog
00 0000oO0DoooO (oo ooooog
gbobobooooobobobobobooooog

goooboooobooobooobooboooboboOo

gbobobooobooboobobobobooooog
gboboooooobobobobobooooog
gooooooooooooobobobboboooogoo
gbobobooootobobuobobuobooooog
gboboboooooboobobobobooobooog
gbooboboobooooboobooobobobooooobog
gboboboooooboobobobuooooooog

ooboooobooooboooboboooobooboooobogo

-0ooogoan

-0ooooooboaooao
1
goobooboboooooogon

goobobobooboooooobooboobooboo
gooooboboooboseoiooooooooooo
gbobobobooooboobooboobobobooboo
goobobotooooobobooboobooboboboao
gboboboboooobooooooboobooboboo
gboboboooobooboooboobobobooboo
goobobobooooooooboooboboo
gboobooboboboo

!

goooo -0o0god

)
000000000 -ooooooooo
-gogoooono -00booboobon
!
gooooooooooooa
goobdddooooooooo

(0) DoOooOoooooooo

0 obobooooobobobobooboood
gbooboobooooobobobobooboogoon
0000 O0oooOoooOooo (0001990, O0199%,
1997) OOO0O0O0OOOO0C0DOO00OOO000O0 (1928b)0
00 (1930) OOoOoopoooOooooooooooo
O0ooooooooooooo oO (1928pb) OO19
0 0000000000000 (1927.8.10000 134p)
gbooboboboooboooboooobooboboobooo
0000000000 (1930) Doooogoasoon
gbboooboooobooobooobooooo 2500
soo000b00O0bObOOoObObOooboOoboboonoDbOgon b
b b14d poooooooboboobobobooboo
g0oo000o0o0oO0ooOOoOooOoooOon (19z8.80 00
87p) OO0 DODODOOOODOOOOODODODOOOO
gbobobobooobooboobooboboobooboo
goobooboboobooboooobooooobooroob
gobobobobooooooboooboobobooooo o
gbobobobooooboobooboobobobooboo
goobobooooooooooboooobooboo
gooo

31



000000000000 04500 (195401999) OO O (O O)

0-0 193o0000000o00oooOooooopoooooUopoooooD (o 193000)
goooooooooooooobooooboooooooooboobooooboobobooobbooobobOoooDooo
0000000000 0DOOo00OO0O0DbOOoO0DoOOsohal 000 ODOOOOOOOOOOOOOOOOD OO
goiesoooboooobooooooooooooooooooooobooooboboboboboobOoDo

gboobooooo

00 (1960) 00000 0000000000000
oi1700ooooi0boobobobobooooooon
gboboooobobobobobobooooo g
Ooooooooooooooooooseecog (o
019950 DOoOOO) oo ooooooooooooo
OOOO0ooD (Coos400oooseo0oogd) o
oooobooooobooooooobooobooooooboo
gooboooboooooboobobobobooobooog
gbobooooobobobooboboobogn

0 ODoooooooooboboooboooooobooo

goobobobooooobooboobobobobo
gbobobooooobooboboboooboooooog
oooooooooboooboooooooboooobobonoon
o0o00o0OkmdDOOOOOOO0ODOOOODODODOO

32

gobooobooooboooboooboooboooo
gbobobooooobooooooboboboobo o
gboboooboooobooboooboobobobooo o
goooooooobooobobooooobooooboboooo
goboooooooobooobooobooooboooon
000000 (1930) bOoooooooooooooo
0000 (o) ooopoooooooopoooboo
gbooboboboooboooboooobooboboobooo
gbotbobobooooboobooobooboboboobooo
gobooooooooooboobooooboboonon

0 obooboooobooboboboobooobog

9500019880 00000000000 DOO00DO
0000000o0o0ooooooop2Ooooo (o
001900 ODO0O0OO0) booooooooooooboo



& 5o H

Q
& K M

i/

’JE‘ g 5 T3 -FHIV UM
N 4
A
N &

e &;\I‘\

000000,Vol.3(2001)

.

AN
N

o s AT

0O-0 19900000000000 (ooo190 nooo)
gbobobobobooboobooboooobooboobooooooooboboobooboobooboobobobOono
goies2000d0ogoooobo oo ogoooobooboooboooooonbonDo

gboboboooboobooobobobooooobog
goooboobbbooboooooob oogaesond
19880 0000000 0oooooooon
gboobobooooooboobooboboboobo
gbooooboooooboobuobobuooooooog
goobooooobooobobooobooooooono
gboboobooooboobobobbbobooooo g
gobodoobboooboooboobooooooboboOo
gbobobooooooobobobobooobooog
gbooooboooboobobobobobooooobog
gboooboooooboibobobuoboboooog
gbobooooobooboboboobooobooooono
gbobooooboobobobobobooooog
gboooboooooboobobobobooooog
oobooobbooobobOoobo0oobobo0oooboogo

googooobooobooboobbboooooogooo
goobioboboooooooobooooboobooo
gooboboboooooooooboobooobooboo
gobooobooobobooobooobooboboooo
goobobobooboooooobooooooooo
gbobooobooooooooboobooboooboo
gboboboooooooboooboobobobooboo
goobobobooooooiobooboboobooboo
gboobooooooooobooobooboboboboo
gooogoooooessoooooooooooon
gooboboboooooiobooboobobooboo
goboboobobooooobooooboobooboboo
gboboboboooboooboooboobobobooboo
gooboooboboooooooobobooboboo
goobobobooooboooooboobobobooboo

33



gboooooooboooo4so0

Oo-0 19880000000000O

(195401999) OO0 (D O)

XY TAY-THIV/ T UMK

(000019900 0O000)

1880 00000000000 0boooooooooboo20bbO0booooooboooobooooDbbDUD

gbobooboooooboobobobbbooooisg
gobooobobooobboobobooobboooobobogo
gboboboooooboobobobobooooo g
gbobooboooooboobobobooooooog
gboboooobooboobobobooobooobooboooo
1900 000 dobobobooboooooooogoon
gboboooboooooboobobobobooooon o
gooooooboobooboboboooooboooboooo
obobobooobooooooboboobo

. ooooogooboo

(0) ODoOoOoooooooooooo
gooboboooooooobooboboboobo

gbooooboooboobooobobobooooog

gboobooooobobobobobobooboooooo

gbobobooooooobobobobooooog

gooboboboboobooboooboobooooboobooo
gbotboboboooooboobooboboboobooo
goooboobooooooooooboooboboooboo o
oooooooooOoOooOoDOo (goo)yooooo
gboooobbooooobogoo
(0) OoOOo0oDOoOoOooooOoooooooo
gbooboooooooboobobobooboobooon
gboooboobooobooobobobobobo
(0) ODooOoooooboooooogog
0 0obobooooobobobobooboobogoon
goood
goooboobooooooooboobooboobooo
goooooooD (obo) obooooood
oooooooooooonD (boo) oboooo
goood
0 oboobooooobobobobooboobogon



000000,Vol.3(2001)

ugb-0 bODooooboobooboooboboobooob
gooogoog

00-0 0O000000000O00O0O0OoO0Ooo(@)
goooobooobooboo-coocboobooooo
gooooooo obbooooobboooobo
goooooooooooo@ooo)

00-0 000000000000ooooooo)
gooobooooboboooobobo oooob
RN

ooo
Oooooooooooooooooboonol  5g_19 Restoraton0 0000000000000
00000000000000000000000 o0ooo

0000000000000 O0O00OO0ODOOO0
gbobooboooooboobobobooobooog 000000 0000000000000 OO00O0

00D000D000D000D000DO00O 00000000000000000000000
0000D0000000D00000000000 oooooooooooooooooo
00D0O0000000000

(0) DO0DD0O0DD (44000000000) O

0000000000000

0000000000000000000000000

ooooo

(0) Restorationd 000000000000

0000004000000000000000000

00000 0000000000 0000000000

00 (00 10)

(0) 00000000000000000

gb-11 440000000000D00000000O0
gbobobooooboobobobobobooobooog goboooooooobooobooOobobOoooooo

goobboooooboooobobbooooobooboo
gbobobooobooboobobobobooooog 000000000 00000000000 000

gbobobooooobobobobobooooog gboooobobooobooboobobooboooo

35



000000000000 04500 (195401999) OO O (0 O)

O
O
t
O

goobgoobooboo
goobobooooooobooobooboboooobo
gboobobooooooboobooboboboobo
oo

(0) 4000000000D000DO

t
O
O

O

000000000000000000000000
0000000000 00000000000000
0 (0011)

.ooboobobobooogoo

(0) 0DOoOooooo

O

36

goooaoo
000000 Betulaapoiensis Nakai (0 0 11)
gdbobooboooboobooooboobobooo
goibooboooobouooboonoo
00o0o0DbOOooooooooog (1930) oDOOo
goooboob oobobooboobooo B
miyoshii Nakail OO 00O OO B. niijimai Nakai
Jooodoooooooooooboooooo
goibofooboobooobooobooboobooo
gobodboboobooobooboobboo
000000oooooooooog (@991 ood
JodboobooooobobbOo0Oodd2n=280
00000 obobOobooobOobz2n=h6000O0nOOd
Jo0dodoobooboooboooboooooo
gobooooboooo
gogbobooboooboboobboobboobboo
oo ooooooo
gdbobooboooboobboobobooboooo
goboodooboooo
0o0o00oooooooooooooooboooobooo
gobodbooooboobobooboboobooo
gobodbobooboooboob40nboog
gooooooao
gdboboobuoooooobboobouobobooo
gobodboboogobooobooboobooboo
Jobodooooboobbooboooooo
gooooooao

gooood

Callianthemum miyabeanum Tatewaki (O 0O 0O)

godboboobooobobooboooboobbooo
Jobodoooobooobobooboooooo
gobooooogo

goooooboobobgb2n=320 DOODODO
gooooooboooooooooonD (oo
1956) D000 000000000000 OoooDd
gooboboOn=160000D0O0OO0O0OODODDOO
goooooobOobzn=160000000000
gbotoobooooobooobooboobobobooo
gobooooooooboobooobzn=320000
gbooboboooooboooobooboobooo o
gboboboooobobooboobobooboo
gooboboboooooooooooo
gbobooboooooboobobobooboobogon
gooboooogoo
gbobooooooobobobobooboobogo
gbooboboooooooboobooboboo oo
gooiro0oooooooooboooooog
gooooboo
gbooboobooooobobobooooobooogoon
gbogoboobbooooboooboobobobooboo
oo
gboobobooi1s4a0goooooooooboon
gbobooooootobobooobooobooboon
gbobooooooobobobobooboobogo
0000000 000000000 (19282) OO0
gboboobooooooobobobobooobooobogon
gbooboos40oonoobobooooogn
gbooboobooooobobobobooboooD
opobooooobobogleeooonooooogon
970-800 00000 DO0O0DOOO0DOOODDO0
gbooboobooooooobobobooboooon
gbobooooooobobooobooobooobogon
giobooooooboboboobooogogo
o 0 ooooboobooboooooooogoon o
gbobooooooboobobobobooboobogoon
gboobobooooobuoooboboobooobogo
obooboobooooobgooboesnn oooogn
gboboooooboobobobobooobooobogon
gboobooooesuooboobobooooogn
gbooboboooooboboboo19suogn
gbobooobooboobobobobooobooobgoon
goooooo
gbooboobooooobooboboboooboooob
gboboboooobobooboobobooboo
gootbobooooogooboobooobobooo
goobobooooobooooboboboobooo



gboboboobooobobobobooobooog
gbobobooooobobobobooobooon g
gboboboooooboobobobooobooog
goobooooo

gogooooo
Hypericum samaniense Miyabe et Y. Kimura
go0ooooooooboobooooooooonoo oo
goo
gooobooooooboobooooboooooo
goooogno
gooooooooboooobooooboboboobo
Joooooooobooboooobooo
go0o0ooooooboooobo0bobobobobo
gooogo
gdooooooooboobooooboooo oo
gbooboobobobooooboooooooogo
gobodbobooboobboobooboboo
gooooooooooooooooo

gogooooo
Hypochoeris crepidioides Tatewaki et Kitamura
@oo)
gdboboooboooboobboobooboooo
Jo0odb oo boooboooboooooo
gooao
gbooooboooboooobbbooobao
HypochoerisO0 OO OO0 000000 OODOOOODN
gobooboooobooonoao
ggboboobooboboobbobboobboo
o000 oDooobooooooboobooo
goboobobooboobobooboobboo
gobodboboobooboooobooboboo
goooo
gdbobooboooboboobuooboboobooo
gobodoboboobooono
gdooooooooboobooooboooo oo
gbobooboboboooboooooooogo
goobooboboboboboooooooogo
goooooo
gdboboobuoooboobboobouobobooo
gobodbobooboobobooooooboboo
Jo0ooooooobooooooooao

000000,Vol.3(2001)

gooooooo

Saussurea kudoana Tatewaki et Kitamura

gobodbbooboooboobooboooo
oo

gobooboooobooooo

gopbodbbooboobobootboobobooo
goooooboooooooooboooooa

goboodboboobouooobooboboobobooo
goooooobgo

Joooooooobooooobooooooobo oo
gooooboobooooboooooooooognoao
goobooobooboboboooooooobogoono
goooooo

gobodoboboobuooobooboboobobooo
ggboboooboobobooboobbooboo
gdooooboooooooboooao

0 bODboobooobod

goooooo

Arenaria katoana Makino var. lanceolata Tatewaki

0000000000000 ooooog Arenaria
katcanaO O OO O00O0O00O0OOODOOOOOOOO
gdbobooboobobooboobobooboo
gooo

Jopoooooboobooooooooooobooo
goooobobOobooboooooogooogonoao
goobobobobbbooboobobooobooono
goooooooooogo

goboodboboobouoooboobooobobooo
gogbooooboobbooooobbooboo
oo

gobodoboboobuoooboobooobobooo
gooboogoooo

Joboodoooobooobooobooobooo

gobodboboobuoooboobobooobooo
gbboobooboobobooboobboooboo
gooooobooooooobooobooooo
O

goooooo

Silene repens Patrin. var. apoiensis Hara

gobodbboobuooobooboobbooo
goooooo

goboo0oobboooooboobboooobno

37



000000000000 04500 (195401999) OO O (0 O)

SrepensJ 0000 OD0O0DOOOO0ODOOODOO
gboboobooooobobobobooobooodg
gbooboooooo
gboboooboboooboboooboboooobooooboo
oboboboooboboobobobo4bonog
gbobobooooobobobobooobooodg
goboootooboOooboooboOoobroooo
gdooooooooooooooooooooog
go
gooboboboooooobobooboboo o
gooooo
gbooboboooooboobooboobobooboo oo
goboooboboboooboooobboouoboboooo
gbobooooboobooooobooooon
gboobobooooobooboobooboboboobo
gbooboooooobooboboboobooog
goooo

goooooo
Thalictrum foetidum Linn. subsp. glabrescens T.
Shimizu var. apoiense T. Shimizu
gooooobooooooobooOoboooOooo
goooooboobuoobobo bobooboboo
Thalictrum foetidum subsp. glabrescens O 0 O O
oo oboooogo
gdboboobooooboobobobbooboooo
gobotboboboobooooooboobooboo
aad
gdboboobuooboboobooboboobooo
goooaoo
gdooooboooobooooooboobooo
goboooooobooboboobooboo oo
googad
Jo0ooooooobooooboboboboboobo
gobodbbooboobobooboobobooo
gobotbtobooooboobooboboo

goobooono

Hylotelephium cauticolum H. Ohba form. montanum
(Hara) S. Watanabe, comb. nov.

Syn. Sedum cauticolum Praeger form. montanum
Hara

gooooobooooooooo
goooooboobuoobobo bobooboboo

38

Hylotelephium cauticolum O 0 00000000
gdbooooboobobooobooboboooboo
ggboboooboobobooboobbooo oo
goooooboobooooboooboobooo
gdbboobuoooboobbooboboooo
gopbodbbooboobobootboobobooo
gooooobooboooooooobooobooo
ggo
gobodbboobuoooboobboobobooo
gooboooao
gobooobooooboooooboo
gboobobobobobobobobobooooo
gooood

gobooboogoog
Aruncus dioicus Fern. var. subrotundus Hara
gobodobboobuooboooooooobooo
gobogbooooboooo
Jooodooooboooboooboobobooo
gdobooobogooobooobooboboo
gooboboboboboboboooboooonoo
gooogoo
goboodbobooboooobooboboobobo oo
gooooooboobooboooooooobogono
goooooobooboobooooooooogonoao
goobooono
gobodbboobuooboboobboobobooo
goooooboobooooboooboobooo
gooo

goooooo

Lespedeza bicolor Turcz. var. nana Nakai

gobodboootbooboboobboobobooo

Jopoooooboobooopooooboooobooo
0000000 Lespedeza bicolor DO O OOO0O
gogobooobboobobooboobbooo oo
goooooboobooooooooboobooo
gobooooboobobooboobobooboo
ggbooobtoobbooboobbooboo
gooooobooboooobooobooboo
gdbobooboobobooboobobooboo
gooooon

Joobodoooobooobooobooobooo
gdboboooboobooobobooboooobo



gogoboobobooooooooboboboobo
gboooooogo

gbobobooooobooboobooboboboo o
goooooogo

gooboboboooooobooobooboboboooo
oo

gooooo
Viola brevistipulata W. Becker subsp. hidakana S.
Watanabe var. hidakana S. Watanabe (00O O)
Jgo0ooooooooooooooooobobooo
gooogaoo
gdoooooooobooooooboooooo
gobodoboboobooboboooboobobooo
00000000 (DoOooOg19se)l ooooo
00000 subsp. hidakana var yezoana form.
gabral0 0000000
ggboboobooboboobbobboobboo
0000 oooobooooooboooooo
ol odbobooboobobooboobooo o
gobodboboobooobooboobboo
Jooooobooboooboooooooao
gdbobooboooboobooooboobobooo
goooooboogao
gooooobooooooboon
gdbobooboooboobbobooouoboboo
]

goooooboooo
Peucedanum multivittatum Maxim. form. linearilobum
Ohwi
gdboboobooobootbboobooboooo
goooooo
gooo0ooooooooooobobbooooooo
Peucedanum multivittatum O O 00000000
gobooboogo
gooobooboooooooboooboobooo
goboobooobboobboooboon
godbobooboobobooboobobooboboo o
googo
gdboboobooobooboboobouoboooo
gbooboobobooboooboooooooogo
Jobodoboooboobbooboooooo
gdoboobouooobooooooo

000000,Vol.3(2001)

gopooooogo

Tilingia ajanensis Regel var. angustissima Kitagawa

gobodbboobuooboboobooooboon
0

goboobooooboooo

gooboboboboboboboooboooonoo
goooooboooooobooooooooo
goobooobooooog

goboodbbooboooobooobbooboborn b
gooood

goboodbobooboooobooboboobobo oo
gooooooboobooboooooooobogono
goooooobooboobooooooooogonoao
goobooono

gobodbobooboooobooooo

gobooobogoo
Primula hidakana Miyabe et Kudo
Joooooooobooooooooooooboon
gobodbboobouoooboooboboobobooo
ggbooooboobobooboobbooboo
gooogoovar. kemvianaO OO OO0OO0 OO
gdbobooboobobooboobobooboo
gooooooogo
Jopooooobooboooobooo ooobooo
goboooobooboboooooboboobooo
gogbbgoboobobooooobbooboo
gdoooobooooooboooooooboo
gdboboobouooobooooooo
gopbodbboobuooboboobboobobooo
goooooogo
gobooooooboooooboo
gobodbboobuoobobooboobobooo
0

goooaoo

Primula farinosa Linn. subsp. fauriei Murata var.

samani-montana Tatewaki

gobodbboobooobooboooboooo
gooood

gobodbboobouoooboooboboobobooo
000000000000 P. farinosa subsp.
fauriell O0O0O0ODODOOO0OOO0OOOOOO0O
0000 P.sorachianad 00O OO0 ODOODOOOO

39



000000000000 04500 (195401999) OO O (0 O)

gbooooo
gbooboboboooooobooobooboboboobo
gboobobooooooboboobobooobooodg
gbooooboooooboobobobooooog
ooboooooboo0ooooooboboooooboogn
goboooooboooobooobooooboooo
goobobobooooooooboboboobo
gooooooo
gboobobooooooboobooboboboo oo
goboooboboboooboooobboouoboboooo
ooboooobooOooobOooobooooooboogn
gboboboooo
gooboobobooooooooboboboobo

gogooooo

Pseudolysimachion schmidtianum Yamazaki subsp.

yezo-alpinum (Koiz. ex Hara) S. Watanabe var.

exiguum (Takeda) S. Watanabe, stat. et comb. nov.

Syn. Veronica schmidtiana Regel ex Fr. Schmidt.
subsp. yezoalpina (Koiz. ex Hara) Kitamura et
Murata var. exigua (Takeda) S. Watanabe stat.
nov.

Veronica schmidtiana Regel ex Fr. Schmidt. subsp.
yezoal pina (Koiz. ex Hara) Kitamura et Murata
form. exigua (Takeda) Kitamura et Murata

Veronica senanensis Maxim. var. yezoalpina Koiz.
ex Nakai form. angustifolia Tatewaki

Veronica yezoalpina (Koiz. ex Hara) Takeda
form. exigua Takeda

gogooboobodoob ootbtoooboobooo

goooboobooooooobooobobooboooo
goboobobooboobobooboobobooo
gobotbboooobuoobooobobooboono
Jo0oboobobobobobOoboobooooooo
gobooboooobooooo

ggboboobooboboobbobboobboo
o000 oDooobooooooboobooo
oobooboooobooboboobobooo
gooooooooboooobooooboboboobo
gopoooo
gdboboobuoooboobboobuouoboooo
gbooboobobobooooboooooooogo
Jobodooooboobbooboooooo
gdbobooboooboobboobouobobooo

40

gooooo
Anaphalis alpicola Makino var. robusta (Hara)
S. Watanabe, stat. nov.
Syn. Anaphalis alpicola Makino form. robusta
Hara
gobodbboobooobooboobbooo
gooooood
gobodbboobouoooboooboboobobooo
goobooboobobtobooooooboobogoono
Hara (1934) 00 00OO0OO0OOODODODOOOOOO
gdbobooobogobbooooobobooboo
ggbooboooboobobooboboobboooboo
Jooboobobooooooooboobooboo
gdbooboobooboboobooboboobooo
0ooooooooooooono (oooood
0000 (Toyokuni, H. (1955-1960))0 000D
gdboboobogobooooboobobooboo
gooboooo
Jopooooobooboooobooo ooobooo
gdbooooboobobooboooobooooboo
gogoooobooboooo
Joboodooooboooboooboobobooo
gooooono
gopbodbboobuooboboobbooboboon
goooooooooooooooooooogonoao
goboboobooooog
gopbodbboobouoooboboobbooboboon

googooogo
Aster dubius Onno ex Kitamura subsp. glabratus
Kitamura et Hara var. angustifolius Hara
gobodoboboobuooooooboobobooo
gogbbooobooobod
Jopoooooboobooopooooboooobooo
gdbobooboobobooooobobooboo
ggbooooboooobooboboobooooboo
goooooboobooooboooboobooo
gobobooobooooboo
gopbodbbooboobobootboobobooo
ogodoooobooooooooooooooboo
gdbooooboobooobobooboooo
gobodbboobuoooboobboobobooo
goooooog
gobodboboobuooobooboboobobo oo



goboooobobotbooobobooobbooobobooOo

ooboooobooOooobOooobooooooboogn

gboboboooo
gooboobobooooooooboboboobo

gooogo
Cirsium kamtschaticum Ledeb. ex D. Candolle subsp.
apoiense Kitamura
gogboboooboobobooboobbooboo
gdooooboooobooooooboooooo
gooo
gooooooooboooobooooboboboobo
Joobooooooboooooooboooooo
gopogooooo
goooooooobooooboobobobobobo
gopoooo
gdboboobooooboobobooboobbooo
gobodbobooboooboobooboboo
oo booooooooo
gdboboobouoooboooboooo

gooooood

Tofieldia coccinea Richards var. kondoi Hara

gogboboooboooboboobbooboooboo o
a

goooooboobooooo

ggboboobooboboobbobboobboo
o000 oDooobooooooboobooo
goboobobooboobobooboobobooo
gopboogoo

gdoooooooobooooooboooooo
goooooogo

gogboooobuooboobooboboon

goooooooooo

U ocoooogoobo

JO00O00O00O0O  Crepis gymnopus Koidz.
gobooooboobooboboobooo
gobboobuoobobooboobbooboonon
JooboooooobooooobbOoobogo
gobodbobooooobobooboobobooo
uo
goooooooooboobooobbooboooo
goboboooooboobooobobooboo

000000,Vol.3(2001)

gbooboooooooboboboooobooobogo
goooooooon

gbobooooooobobobobooobooooon
goboooooboooobobooobobooobooooo
gbooboboooooboooobooboboobooo

gboboboooooboobooboobo

U oboboooogoo

goooaoo

Potentilla matsumurae Th. Wolf. var. apoiensis Hara

gobodoboboobuoooboobooobobo O
goooooobogo

Jgooodooooboooboobooobooo
gdbobooboobobooboobobooboo
gogboobooobooboboobooobobooboo
O var. yuparensis Kudo (0O 0O OO)I 0O0OO
000 var. matsumurae (0O OOOOOO) O
oggooao

Jopooooobooboooobooo ooobooo
gdbooooboobobooboooobooooboo
gogboooobuoobbooboboobooono

Joboodooooboooboooboobobooo
gooooo

gopbodbboobuooboboobbooboboon
goooooooooooooooooooogonoao
goboboobooooog

gopbodbboobouoooboboobbooboboon

gobooooobooono
Viola sacchalinensis Boiss. var. alpina Hara
JoooooobooooooDoooooooobon o
gooogo
gobodbboobuooboboobboobobooo
goooboooo
gobodbboobouoooboobooobobooo
gogbooooboobobooboooobboooboo
goooooboobooooboooboooboo
gdboboobooboboooboobobooboo
gogood
Jooodooooboooboooboobobooo
gooogo
gobodbboobuooboboobbooboboon
goooooooooooooooooooognoao
gobboooboobobobobooboboobooo

41



000000000000 04500 (195401999) OO O (0 O)

goobobobooooobooooboboboobo

gooogo

Angelica acutiloba Kitagawa subsp. lineariloba
Kitamura var. lineariloba
gobboobuoobobooboobooobooo
o0 ooboooodg
gdboboobooooboobobooboobobooo
gbbodbboobiooboboobooboboo
000000000000 subsp. acutiloba var.
iwatensis 0 0 000 OOO0OO0ODODO subsp.
linearilobaOD OO0 ODOOOOOCOOOO var.
linearilobal OO0 00 000000 DOODOOOOO
OOoOoQOno var. lanceolatad 0 0 0 O (Kawano,
S. and S. Watanabel963)0 O OO O OO0 OO0O
0d0o00oooooooooooooooo (o)
gobooboboobooobooooo
gogboboobuoobobooboobbooboono
Jobooooooboooboooboooo oo
gobodbobooboobobooboobobooo
gobotoboboobuoobobooboobobooo
goooo
gdbobooboooboobooooboobooo o
googad
gdooooboooobooooooboooo oo
gbooboboboboooboooooooogo
gobodbobooboobbooboobobooo
gdooooboooooooboooobooboooo

gooooo
Allium schoenoprasum Linn. var. yezomonticola
Hara
gogboboooboobobooboobbooboo
gdooooboooobooooooboooooo
gob0ooboboobooboboooboobobooo
0O0o0ooooood Allium schoenoprasum O O
oo ooobooboooboooboooooo
a0
gogboboobuoobobooboobbooboono
Jobooooooboooboooboooo oo
gobooooooono
godbobooboobobooboobobooboboo o
googo
gdboboobooobooboboobouoboooo

42

gobobooobooobobooobobooobooooo
gbooboboooooboooobooboboobooo
gboboboooooboobooboobo

(0) ODoooboooboooog
U obobobooooooobooob

O0O0O00O0O0O0d Aconitum apoiense Nakai
gobooboooobooboboobbooo
gobodbooooboooooboo
Jooodooooboooboooboobobooo
gdobooobogooobooobooboboo
gbodooooboooooboooboobooooo
oo
gobodbbooboooobooboboobobooo
O
gopoooooooo

goboooood
Rhamnus ishidae Miyabe et Kudo
gobodoboboobooboboobooboo oo
ggood
Jooooooboobooooboooooobooo
goboboobooboboobooboboobooo
ggbooooboobobooboobbooboo
goboooboobooooboooboobooo
gooboonoo
gopbodbbooboobobootboobobooo
gooooobooboooooooobooobooo
gobbooboobobooboobbooboo
gogboooobuooboobbooooo
Jo0do0obobooboboobooooooooooo
gooogo
gobodbooooboooooboo
gooooooboooooo

gobodooobooon

Bupleurum nipponicum Koso-Poij var. yesoense
Hara
gobodboboobooobooboobboo
gooogoog
goboodobboobouooobooboooobooo
gogbooboooboobbooboobbooboo
a0
gobodbboobouoooboobooobobooo



gboobooooooboobobobooobooodg
gbooooboooboobobobooooooog
gbobobooooooooooan
gooboobobooooooooboboboobo
ooooooogon
gbooboboboooooooboon
gboobobooooogo

U obooboooooboooan

gooood
Juniperus communis Linn. var. nipponica Wilson
ggboooobuooboobbooo oo
gooooooooobooooooboobooo O
goobooboooobooboboooboobbooo
gobodboboobooooooboobooo o
goooooooobooooo
gdbobooboooboobooooboobobooo
gobodbbogobooooooboobobooo
ooo
go0o0ooooooboooobo0bobobobobo
goooaoo
gooooobooooooboon
goobooboooboo

000000 Thesium refractum C. A. Mey.
go0o0oooo0ooboooobooooboooooo oo
gooogo
gooooooooobooooooboooooo
gooogoooao
ggboboobooboboobbobboobboo
oo ooooboooooobooboo
gdbobooboooboobooooboobobooo
goooooboogao
Jo0ooooooobooooboboboboboobo
goboooobooobogo
ggboboobooobobootbooboobboo
oad

00000 Pleuropteropyrum nakaii Hara

gooooobooooooboooboobooo
googooo

gooooooooboooobooobouoooboobo
goooooooob, oooooboooooo
0000000OOooOoogn (ooes3) nood

000000,Vol.3(2001)

gooo
gbobooooooobobobooooooobogo
gboboboobooboobooboboobo
gbobooooooobuoboboooobooobogo
goooooooog
gbobooooooobobobobooobooooon
goboooooboooobobooobobooobooooo
gbooboboooooboooobooboboobooo
gbobooooooobobbobobooobooobogn
oo

goooaoo

Minuartia verna Hiern var. japonica Hara

gobodbboobuooobooboobobooo
goobogooga

Jooooooooboooobooooooobooo
gdbooobboobobooboboobooooboo
gbboooooobbooooboobbooboboo
a0

gobodbboobouoooboobooobobooo
gogbootoboobbooooobobooboo
oo

gobodboboobuooobooboobobooo
gogood

Joooooooobooooooo

gobodboboobuoooooobboobobooo
ug

00000 Potentilla fruticosa Linn. (O O 10)
gooboooooboobooooboooobouobooooo
ooo
gobodboboobooobooobobooboborn o
ooooooooog (go)y ooooo (od
0o0oooDoDoooOo)y odoo (ooogoo
00odbOO0d) ooooooooooooooooo
gogoboboieeo0oogoooooobooboon
gooooooooooooboooooooboo
goboooobooboboobooboboobooo
ggboboobiobobooboobobooo
Jo0obooboboobobobobooooooooo
gdbobooboobooooboobobooboo
ggoooobooooo
Jooooooboobooopooooooooborn o
gooo



000000000000 04500 (195401999) OO O (0 O)

goobobobooooooooobooboboobo
gbobooooooboooboobooo

gooooood
Euphorbia sieboldiana Morr. et Decne var. montana
Tatewaki
0o0o00oo0oooooooooooooooooooo
goo
godbobooboooboobbooboobboo
Jooooboobooboboboooooooooo
000 (0O0)I 000 (00) 00000000
uo
goooooooooboobooobbooboooo
gobo0obooboooooobooboooo
oad
gdooooooooboooooobooooo o
googo
godbobooboooboobboobooboooo
Jo0oooboobooooooooooooooogo
gobodbobooboobboobooobooo
godbobooboooboooboboooboo

goooooogo
Swertia tetrapetala Pallas var. yezo-alpina Hara
gooooobooooooboooboobooo
googooo
gogboboobooboboobbooooobboo
Jooboooooobooooooboooooo
gobodboboobooboboooboobobooo
gobodbogoboobooobobooboono
oooboobooooboooooooboooo
gdbobooboooboobboobbooboobooo
gobotoboboobooboooobooboboo
oad
goooooooobooooboooobobobobo
gooogo
gdooooooooboobooooboooo oo
gbooboobobobooooboooooooogo
gbooboobobobobobooobooooogo
goooooo
gdboboobouoooboooboooo

oooooooo

Eritrichium  niponicum Makino var. yezoense

Kitagawa

JgoobooooooboooboooboooDooooo
oo

yddodooouoouououo-ooooooooo oo
go0ooooobooboobobobooooogooao
000 (oo bboooooooboooobooo
form. albifloumO0O0)0 OOO0O (DOO0O O
00pooo) oo (oo oog) oodgoao
gogo
goboodbboobuooobootboobobooo
goooooboobobooooooobooobooo
gobbooboobobooboobobooboo
gopbodbboobuooboboobboobobooo

goooooo
gobodbooooboooooboo
gobooboogoog

0000 Platycodon grandiflorum A. D C.
gobodbbooboooboobooboooo
ooo
goboodobobooboooboobooobobooo
gogbooooboobobooboobbooboo
godboboooooooooooo
gobodbboobouoooboobooobobooo
gogbootoboobbooooobobooboo
oo
goboodboboobouooobooboboobobooo
gooooood
Joooooooobooooobooooooobo oo
goooobooboooobooooooooogooo
ggbboooboobobobboobbooboo
Joooooooobooo obooooooobooo

googd

Carex tenuiformis Lev. et Van.

gobodoboboobooboboobooboo oo

gobodbooooboooooboo

Jo0do0obobooboboobobooooooooo
gobobooboobooooboobobooboo
ggboooobuooboobooboboogo

Jo0do0obobooboboobooooooooooo
goobooono



gooobooboooood
goobooooog

goooooo

Eriocaulon perplexum Satake et Hara

gogooooog

godoooobooooboobooooboooooo
gl bodbobooboobooooboobobooo
gooao

gooooood Dobhoobooooogoooooo
gl boobooooboobboobobooo

gogooooboo bobobbbobobooobooo
goooo

goboooobooooboooo

gogoooobooooo

0. 00dbbooboooboo
(0) ODoooooooooDooooooog
gooooooooobooboooobooboooo
gobodboboobuoooboobbobobouono
gopbodbooobuoobbooboboobooboobog
opoodooooboob oobobooboooog
gobooobooooboobbooobooboooobog
goboodbooobuooboboobobooboob bdg
Jopoodoooobooboooobooboooog
- Uuggao
gopoodbooobuoobboobobooboooboobg
oooodoooobooboooobooboooog
goboodbooooboobboobobooboooobog
gotoodboooobuoobboobobooboobooboga
oopoodoooobooboooobooboooog
gobodboboooogooboboboboobooooboog
00000o0ooooooooon (0Do1938)d 0O
Jooo0dobooboooboooboooboooo
goboooboooobooboboobboobooooboo
gopbodbooobuoobbooboboobooboobog
oopoodbooobooboooobooboooog
goiodbooobuoobbobooouoboooobog
gooodboooobuootboobooboobooboa
Jgopoodboooboobooobooboooog
goiooboboooboobbooobuooboob bg
gopbodboboobooobuoobboboboonbo
00000 (Vander and Baldal977) O O 20km0O O
goboodboooobooboboobobooboooobog

000000,Vol.3(2001)

gogobobobooooogoooboobooboboo
gobobobobooooboooooboobobooooboo
gbobobooboooobooboooboobobobooo o
goobobobooooooooooboooobooboo
gbooboboboooboooboooobooboboobooo
goobobooboooboboooboobobobooboo
gooboboboooooiobooboobobooboo
gobooooboooobooobooooboooboboooon
goobobobooooboooboooboobobobooboo
goobobobooboooooobooooboboo
gboobobobooooboooboooobooobooobobooo
gboboboboooboobooboobobobooboo
goobooboboobooooooboooooboo
goobobobooobooooobooboobobooboo
goboboboobobooboboboboboooo
goobobobooooooooobooboboboo
gboobobobooooooboooboooo
(0) 0DOoOoOoOoOoOoOoOoOoOooOoooooooo
m-0-(0) OoOoDoO00O0oO0o0ooOoDooooo
gooboooboooboooboooboobooboobooboo
gboboboooobooboobooboboboboo
gooobooioboooooboooobooobooooboo
gobobobobooooboooooobooboboboo
gbobobooboooobooboooboobobobooboo
gooobooboboooboooooobooobooboo
gobobobobooooboooooobooboboboo
gbobobobooooboobooboobobobooboo
goigboboboooooibooboobobooboo
goiooooooooboboooooooooooooo
gbobdotooboooobooboooboobobobooboo
gooboobobooboobooooboooboobooboo
goooo
(0) DOO0OoOoOoOoooopopooooo
gbobooooooboobobobooboobogo
goobobobooobooobooobooboboboo oo
gbobobobooooboobooboobobobooboo
gooboioboooooooboboooobobooo
gboboooooooboooboooooooboooon
gbotoobooboobooboboboboboooo
goobobobooooooooboooobooboo
gooboboboooobooooobooboobooobobooo
gboboboboooobooboobobobobooboo
gooboboboooooooobooboobooboo
gooboboboooobooobooobooboboboboo



000000000000 04500 (195401999) OO O (0 O)

gobobooobooooboobobobobooooog
o0oooDbOOoooOooO0 (ooooo)oooboobooo
gbobobooooboobobobobobooooobog
gbooooboooooboobuobobobooooog
gbobooboooooboobobobobooooog
gbobooooobooboboobobobooooobog
goootooooooooooboobooooooogog
gbobobooobobobobobobooooog
bOoob0NHKODOODO obobbobobog
gbobobooobooboobobobobooooog
0000 (199%) 0OoOooOOooooboooooobooo
gbobooooboobobobobobooooog
gooooooooooboobooboobooooooogog
gboooboooooboobobobobooooog
gboboboooboboobobbbobooobooobog
goooooooboooooooobooooooogog
gooboobooooobobobobobooooog
goooooooooobooobbobobooboboogog
gbooboooobooboboboboboooooooo
(00) bopooooOooOobDOoboooboooboobooo
ooobooooooooooboooobooOoob 3000
gbobobooooobooobobobobooooog
gboboboooboboboboboboooooon g
gboobobooboooboobobobobobooooobog
gbobobooobooboooobobobooooog
gboboboooooboobobobobooooog
goooooooooooo (ooooooo) oo
gboboboooooboobobobuobooooog
gbobobooooobobobobobooooog
goobooooboobobobobobooooog
o0o00ooDooo0ooOoooD(@Oo) oooopoooog
gboboboooooboobobobobooooog
gooooooooooooo(@o) boooooo
gboooboooooboobobobobooooog
goooboboobboobooboobooboobog
gooo

. oboooogoogoo
gboboboooooobooboobooboboobo
gboboboooooboobuobobobooooog
gbobobooooobobobooobooooog
gboobobooboooobooboboboboboooooobog
gbobobooooooiobobobuobooooog
gbobobooooobooobobobooobooog

46

gobobooboboooooiobooboobobooooo
gbooboboboooboooboooobooboboobooo
gbobobobooooboobooobooboboboooboo
goobobobooooooooboooboobooobooo
goboboboboooboooooobobobooboo
gbobobooooobooboobooboobobooboo
gooboioboooooooobuobo poboo
gbooboboboooboooboooobobobooboo
gboboboobooboobooobooboboboboo
goobobobooooooooobooboboboo
gooboboboboobooboooobooobobooobooo
gboboboooobooboobooboboboboo
goobobobooooooooobooobooboo
gobobobobooooboooooobooboboboo
goobobobooobooboooboobobobooboo
goobootioboooooooooboooboobooboo
goboboboboooobooobooobooboobobooboo
(00194 D00 ooooooooooooooo
gbobobooboobooouoboboboboo
gbobooooooobobobobooboobogoon
gbobobobooobooboobooboboobooboo
goobobobooooooooboooobooboo
gobobooobobooobooboooobooboobooboo
gbotbobobooooboobooobooboboboobooo
gooboiobooooooooboooobooooo
goobobobooooboooobobobobooboo
gboboboboooboooboooboobobobooboo
gpoobooboooogoogo

gooo

Akiyama, S. (1955) Carex apoiensis in Journ. Fac. Sci.
HokkaidoUniv. s.5, 7-2: 113.

Hara, H. (1934-39) Preliminary report on the flora southern
Hidaka, Hokkaido (yezo). Bot. Mag. Tokyo 48 (574)-53
(62).

O 0D (1976) 0O00DO0O0O. 429p.000. OO.

0000 (1989) UDOoopoOoooooooooooooog
Jo00o0O00. ooooooooodd4e (O) :177-190.

Hayasida, M. (1994) Role of nutcrackers on seed dispersal
and establishment of Pinus pumila and P. pentaphylla. Pro-
ceedings — International Workshop on Subalpine Stone
Pines and Their Environment : the Status of Our Knowl-
edge : 159-162. Intermountain Research Station, USDA.

000000000 (193%) ODoooooouooo

000 (1990) O0000000000000 (0O00).
App. (IOOOOODDDOOD. OO.



Kawano, H. (1971) Studies on the alpine flora of Hokkaido,
Japan 1. Phytogeography. Joour. of Coll. Lib. Arts,
Toyama Univ., Japan 4 Pt. Nat. Sci. :13-96.

Kawano, H. and S. Watanabe (1963) Some additional notes
on the taxonomy of Angelica acutiloba subsp. lineariloba
in Hokkaido. J. Jpn. Bot. 38 : 87-91.

Kimura, Y. (1937) Hypericum samaniense Miyabe et Y.
Kimura in Bot. Mag. Tokyo 51:734.

go0o0 (19%6) DO00DoO0OoooOoDoooOoOo. oog
000O16:143-148.

0000 (1956) 0OOOO0O. 166pp. OO O .

JoooDoooo (19%6) Dooooooopooo. oog
ooo:117-121.

Miyabe, K. & Y. Kudo (1921) Picris crepioides Miyabe et
Kudo in Trans. Sapporo Nat. Hist. Soc. 0 : O

Miyabe, K. & Y. Kudo (1924) Rhamnus ishidae Miyabe et
Kudo in Trans. Sapporo Nat. Hist. Soc. 0 : 65.

Miyabe, K. & M. Tatewaki (1936,1940) Contributions to the
flora of Northern Japan. Vll. Trans. Sapporo Nat. Hist.
Soc. 14 : 255-270. ; X 1. 16 : 181-192.

00000 (1930) DoooooooooooDpDooooo. o
goooooooi2:0-8o.

OO0 0 (1983) JOooOooOoopoOooooooOo. ooodg
0000 (45) :83-99.

00 0O @973) JOoOoOoooooO. Dooooooooo
|

o0 0 (@(927) ooooOooDoUoDOoOoooooooog
O0000. 00ooogo (85) :137-156.

Tatewaki, M. (1928a) A new species of Callianthenum from
Japan. Trans. Sapporo Nat. Hist. Soc. 10 : 79-80.

00 0O (1928p) DOOOUOOOOODOOO. DODOOO

000000,Vol.3(2001)

00:49-134.

OO0 0O (1938) 0000000000 (0O00). 0000
00:101-112.

00 0O (1952 DoooOooooooOoo (mooooog
O0oO0ooD0O).d (O): 49-59.

00 O (1954) 0000.00000 0 (0) : 250-270.

OO0 D (1960) 000000, 6lpp. 0ODODO.

Tatewaki, M. (1963) Alpine plants in Hokkaido. Sci. Rep.
Tohoku Univ., (O) (Biol.) 29 : 165-188.

Toyokuni, H. (1955-1960) On the ultrabasicosaxicolous
flora of Hokkaido, Japan 1-9. Hokuriku J. Bot., 4 : 97-101
. 5:12-15, 81-84, 115-116, 6 : 17-20, 6 : 6367, 7 : 37-38, 9 ::
10-13, 38—41.

0000 (1960) 0OODOOOO. O0O0OO0D0O (93).
ooogd

OO0 0O (1995) 00000000000000. 238pp. O
goooo.

Vander, S. B. and R. P. Balda (1977) Coadaptions the clark'’s
nutcracker and the pinon pine for efficient seed harvest
and dispersal. Ecol. Mongr. 47 : 89-111.

0ooo (1961) Doooooooooooooooo. oo
000019 :23-29.

gooo (@970) ooooooooooooooooo (@@).
0000 (152): 1-3.

0000 (7)) DoooooooOoOoOoOobOOooooooog
Joooooo. oooog (O): 95-128.

0000 (1994) 00000 . 0000 450pp.

000D (1997) 000000 . 0000 179pp.

gooooooono (1991) dooooooooooooog
gooooo.se00000000000£0331.

47



000000000000 04500 (195401999) OO O (0 O)

48

Decline of ultrabasicosaxicolous flora from 1954 to 1999
on Mt. Apoi, Hidaka Province, Hokkaido, Japan

Faculty of Geo-Enviromental Sience, Risho University

Sadamoto Watanabe

Despite its low latitude, low elevation and small size, Mt. Apoi is home to ultrabasicosaxicolous
flora with probably the greatest proportion of endemic species in the world. Moreover, the flora
has not been subject to succession to forest over the 10,000 years since the late Ice Age. In the past
45 years, however, the ultrabasicosaxicolous flora of Mt. Apoi has experienced rapid deterioration
and declin. The main causes are human activity - namely the illegal gathering of plant specimens
- and succession to Pinus pentaphylla forest, with dramatic encroachment on flower beds of alpine
flora. The former phenomenon has been conspicuous in Japan since 1970, when popular enthusiasm
for mountain herbs began to grow. Organized illegal gathering as an occupation subsequently be-
came pronounced, and Callianthemum miyabeanum, Viola brevistipulata subsp. hidakana var.
hidakana, Primula hidakana and other populations have declined sharply. The succession has pre-
dominantly involved invasion of ultrabasicosaxicolous flower beds on the southern slopes, primar-
ily by Arundinella hirta, Calamagrostis sachalinensis, Miscanthus sinensis. These have paced the
continued existence of these flower beds in extreme jeopardy, and have acted as a precursor to the
succession to Pinus forest. Nucifraga caryocatactes japonica bury Pinus seeds in the these flower
beds, facilitating sproutnig. Pinus individuals reach heights of about 2.5 m within 15 years,during
which time invasion by Lespedeza bicolor var. nana and Sasa apoiensis accelerates succession to for-
est. Global warming is certainly hastening the pace of this change. The disappearance of the flower
beds is no doubt causing the loss of plants such as the endemic Hypochoeris crepidioides, Saussurea
kudoana, which are only found on Mt.Apoi. It can be concluded that the ultrabasic area has already
entered the final stages of succession to forested vegetation. If measures are not taken to immedi-
ately stem the process of succession, the ultrabasicosaxicolous flora of Mt. Apoi may be irrevocably
lost. The most effective methods for managing the situation would likely be (1) inducing retrogres-
sive succession by disrupting the habitat of Lespedeza and Sasa, (2) preventing illegal gathering of

plants, and (3) boosting the total populations of threatened species.

Key words : decline of ultrabasicosaxicolous flora, human activity, succession, Mt. Apoi, global

warming, Pinus pentaphylla



