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Abstract

Relationship between beech (or beech forest) and snow accumulation was summarized from past
studies. At first, correlations between present beech distribution and snow accumulation were re-
ported. Second, it was reported that beech {or beech forests) had narrow distributions in the last gla-
cial age with less snowfall, though there were wide areas where temperature condition was favor-
able for beech. Moreover, many tree species that oceur now with beech in the Pacific ocean type
beech forest or intermediate temperate zone were widely distributed there in the last glacial age in-
stead of beech. Third, not only the distribution but also the regeneration of beech is restricted in
present Pacific ocean type beech forests. Therefore, I proposed an interpretation that “Pacific type
beech forest is essentially composed of many tree species that occur mainly in less snowy area,
though beech (which is not suitable for the climate of Pacific ocean side) dominates because of its
long life and large size,” instead of the past interpretation, “Pacific ocean type beech forest is com-
posed of dominant beech, which fits the environment, with other trees.”

I reviewed the reasons why beech does not regenerate constantly in Pacific ocean type beech for-
est. Seme factors concerned in snow accumulation are picked up as follows: 1) seed desiccation or
freezing in winter, 2) difference of seed-feeding pressure in winter, 3) different feeding pressure by
deer whose distribution is restricted by snow, 4) bright forest floor condition caused by the leaning
of dwarf bamboo due to snow in early spring, 5) water stress in growth season, 6) field fire in early
spring, 7} result from little ice age 200-300 years ago. Other two factors concerned in less domi-
nance of beech are picked up as follows: 1) fertility of beech seeds, 2) predator satiation (escape).

Key words: beech, distribution, Pacific ocean type beech forest, regeneration, snow accumula-
tion.

T B

AdROERTEEt = Ny 35kt 7S
(Fagus crenate) MIZIZ"20 847, T¥hbS
HIRRY Iz F L= — 7+ FH (Saso-Fagion cre-
natae) XA b M2 BRI T il A4 r—
7+ (Sasamorpho-Fagion crenatae) (Z&#
NAHKFRI7HHA 5 5 (Bl 1964 ; Sasaki
1970 ; fE4 A 1973 HIEfh 1996}, H A&
R ki, MR AN TR IRIE T F M
HThamicwL, XTFERUTFHE7HEAZ
EitrEAEORMEREST S (KR #O
1987 ; HH 1986 ; BYF - #1993, 1994). H

AOFERBERELELEF A EER S &S,

IiE T ARIMIRICTEE T S R R
HAormiiifiofis LTREEhTE R, 207k
W, fE, RE, HIE U THEmELEE Lo
FHIZHT A EBEENREOIELAES, ZhETH
CHABR T FHRTIThhTE A G 1935,

1968, 1976 ; T 1937 : ¥6H0 1938 HHEM
J& 1973 Kl 1982 ; KEEL - WA 1974 ; B
1979 fE 5% - &R 1985 k1L 1979; Maru-
yama and Toyama 1987 ; HifH 1988 ; ffH - &
Nl 1971: Nakashizuka and Numata 1982 ; A
i% 1991 ; #%7% 1984; Kamitani and Yoshida
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1991; Hara 1985; Yamamoto 1989 ; &4
1994),

ZHITH L, BE LA S AR T bk
DIFRIGENT & 2=, KFFE T HHROMAEES
HTELMEE LT, APEENT Rt ST

FTOPHER, MK - BEEOBME X A EHET o0,

F D= HIF-RER 7 FhD 7 F OFEH R
EAIZL LS ETAUFRERNIIHTLE-STIR
dod (BFR 1956 fEM 1986, 1987 kiR
flt 1979 ; /R 1988; Masaki et al. 1992;
Nakashizuka et al. 1992 ; Yoshida and Ohsawa
1996), F7=, KL KO 7, NEHIZE
MLTHENDTIRAND, &30LElsnEaL T
WAOTIRhk v Z LA%, RUEN, BN
IZEbhT &~ (FEM 1983a; kB 1985 ; /b
Sl 1988). FAWE - BE (1990) &, ML
BHREFENIZ BN B 7T OSBRI hETELLN
TWEDE DRI EDEZZ, THHD
NAWHORBRE L LEELONTHETFOH
BU O BERSEH £ SEN i LT AT
W3, Zhbid, T AR LA, Mg
IRIERR D —D2 DR EBD LS THAI L ETH
Egd, I LHAT, BHINFE AT
DT OBEHIEEERIEEL, 2hs 750
FEHACAEREE T R CARFIC A A ERAES S &
LT &% (BY - ol 1993, 1994 ; Shimano and
Masuzawa 1995, 1998 ; Shimano et al. 1995 . Hf
% - BB 1995),

FATEEST, FHONMTCHIENEE sk
Mo, FRoOERRERLE S, BioG Loy
LT 5, EFARBL I HOAAO MG E TR
Lo 7 DAk E B AN S E»rH 5, 60

B, AR T SRR & BB O i o 72 Rk
RHIDBIRHRIZ RS 2y, 2 LT, KT
MOBEDARLELBHOELIERB LA LT, 20
BRRE#E#D v,

FTHHD SR

KRR S F R TIE 7 OB SRS, 2
HHEBERYT A, 22T, W7 SRR
B4 5804 6, MEEEET 3 @RERRORMY &
NN FE LEDE (Table 1), fElE
(1995) Ottt &R, S IXF v F—
FTHREEA T2 r—7 T HROERTO, 55
(1962) 25k, STHAARE & DB ARBIOH
DHh, BEF 1 mB Lz o MEERLY %
A2 L7, BoARVREN s +Me, X
D& OBfiAHEEE T2 Z L b5, BE
(1996) Ik hiITHMEH 15 m FTHREL L WITE
A ARAMESFIIC DTS RAPHZ SR H B4, T
NEEEDHZE (LALME2m M EORBADE
#/s), AT M (33.8513.000) EHA
WAL A (22,3173 (A TRICHITER
£U (t-test, p<0.05), L LEIE DA TERENE%
Wit 20, S0 EBTTEV, T I THRE
¥ & L T Shannon-Wiener © H'4 i Z & @ Ba-
sal Area {22V Tflivy, QARHER 7 466 (10 Huigk)
LRTERR T A (12 )8) THIE 2m Bl oA
ARIZDONT LR A LS L 4=, FORE, FAui
T 0.98+£0.61 bit, AFEFEEN 4 2.78120.55
bit &, KFEEI T HHOLRUPERICE N &
EHERE L 7 (-test, P<0.001. BT 1996 &k BEF
e T LRSS, APREN 7 F bhod H A
TR RN R E R E 2 LA BT &8

Table 1. The number of canopy forming trees in each type of beech forest

Reference Japan sea type Pacific ocean type Note
Takahashi (1962) 4 11 trees which ean grow taller than
15 m in height
Fujita {1986) 6 12 canopy trees
Ohsawa & Takiguchi (1987) 2.9 10.3 canopy trees
Hukushima et al. (1995) 5 ki character tree species which can

10.5+3.4**
n=10

Shimano {1996)

grow taller than 15 m in height
in each alliance*
15.8+5.2 trees which carl. grow taller than
n=12 15 m in height

*: Saso-Fagion crenatae (Japan sea type) and Sasamorpho-Fagion crenatae (Pacific ocean type),
#k . gignificant difference between two types (t—test, p<0.05).
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TE5,
T RO L & ORI

Fig. 12, AR 7Tk (F2 v -7 T3
) & &HOREHERE0em OBEREERT
RLTHA. 2K, MiRO7IHTH5H
A & F BT SR B & R T B R TR
O 7 F O L MTBOMIZE, Bk RARSAL
BB, FHEEOMRMANC, FTOSTRaRR
MELBREAMBICSZIESHGNATVS (NG
1975/ -7 4 1981; Kure and Yoda
1984 ; ffflh 1986 ; Uemura 1989).

NG (1975) BRI R & SRR OIS £
Bt L, 2% (Cryptomeria japonica) — 7+ ik
PHREMTE 100 em BETORCIIBE s Awvwk L,
WP - FiA (1981) ISP EUMLD ZINLT T TR
OEEAAAREIAB LT, AARFITIE T ik
FOFTITH L (evergreen Quereus) &N
gt AL, WENETRERS DRI
% 7F (Fagus japonica) H#EiE{rZ & #4RHL
TWa, I3 LIS, MENEITL
AR (12 A~2 ) #°600mm BT Oy ls
B, 7R TR RN L EREL TV, £,
Kure and Yoda (1984) {3¥EHRUGICHT 5 75
OIEPAA TIROER T, £OMKREFEZD
O MOMHiIc k> THMEh3 &L, E51C
ZORIZRIT AR BB AT T & RN =,
fEA{B (1986) % Uemura (1989) i3, HAL¥EE
Wl T 7 AT LR, PRk, RIEE

Japan sea

50 cm D00 A B b Rt &3, O i
ROPTHEEARE, HIEO SIS AAED L
MNHBETEEHALGMIL A, TEdiRa e NET
BRI E A RSB, TR khiE, wriEd
OEE L M T & Sl T H O A6 IR X h T
WLk,
TORESICHLSFOBBAEREAS -, K
EREMO T F, & LIS TS E AR 7 dus
s, SR AT AR & v B, SR (1983
a) (AT (LT 7 RN L Ao D B
fbLTnwaZ LefEMLTwv3, K15 (1985) &,
AN 7+ HSBRAORRGH L T DELESE
vzt L, ATFEEERO 7R AMENE B RS
LTS, Fisl (1995) &KL 7 ki
—HRICETTH B EHATV A, 25 LRI
A, WA F O REEMKO 5 4 T 2O RN E
AN T (1990) 13, T FMO RS
REWELI N TELSOINDIEEMIIEL, AN
Mizima 2 & #igmL iz, 4, F+HO8MmEMAN
PITAE N e 6, 1 (1937) B A
OIHHO BENE LT 7T %, KTFEITiRY 7 ¥
o e 3 (Abies homolepis) % HF T3, Kk
(1952) & AFRMN TR T FHAE < TBET B0
D, KEFENO LTy FHAEET 5 L %
E\MLTWE, /4, < ONBEA T F OdEE TR
PMICERHNTEE L, BARUHIT E TR & &6
WLTkh (&M 1937 FEIM 1983 b ; E45
1962 ; B+ 1981; Kure and Yoda 1984 : #5iE
il 1995), Zh b, THHOBAAE, X OH

e

Distribution line of snowy area
(maximumn depth = 50cm)

Distribution line of Japan
sea type beech forest

Pacific ocean

Fig. 1. The relation between the area of Japan sea type beech (Fagus crenata) forest and the snowy area

in Japan sea side.
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(WD) 45~85°C ATHE 5 &0 FH R (1949)
DOFHH AL N TIE I L TREZEOD, HD
BOHARBNTEY TR ES AN L &L T
35 (hvg - WA 1981),
ZO&EIERMA L, TFBEBVRT RO
MEBRIIHIBL TWE T L 2B TIHEETES,
Ei, Thbid, KPFEMT RO R ik
ThaEIOTEL, KERKESNTFick T
BTLEBEL T ENI L& PHE LS,

T F &R < TEREIR R bR

T T DLEFHART-FERIS 5 T O L T A &
TaE, EQOLSEREEEL, FOLS RO
BMELSFAES 5073 5 5, Uemura (1989) @
F—ah5ld, 7HPMEHORTEFENE LD
AEPLIZATHTLTHWSOIHL, SXFFiEED
EDIWbh D BHiTa I EBFAELNDG, K,
ARFFRLF % (Tiia japonica) \FETHIC
Laadi L Todely, & 512, fifikth (1986) i
R, A E I Y (Aeer palmatum  var.
amoenum), 7% (Carpinus cordata), T4
& (Ostrya japonica) ¥ %, TBOH VG
Bz 50 LT 5. [k, &% (1962) 8,
4R 7F, €3 (Abies firma), P73 VOEI, ¥
H (Tsuge sieboldii), 41 2% ¥ F (Corpinus
tshonoskii) WhEDBAMBOMELE LT3, ¥
H (1087) &, KTEFREL 7+ MITE A+ 5 @Al
Wi LTInyF9H LT (Acer sicholdianum)
bt x 7 (Stewartin monadelpha), 7790
TI, ARLFHFESTCS SEEELL,
AFEEE T TR B 1T 3 AT AN 5 5,
FHESHEIRIE DA S A RS E LT
B3IL%E, ThoDMRRRL TS, Thbb,
KPR oo ER RO T, FF5 A
BB KPR 7 IS L CokulifE VWi 3,
i, BLATHICHANTE, AXSF, B, Y
. 4R FEHL, KTEER T HROBETHE &
RIS, Wb B ELR AR D 32 3 e R T %
H5,

BRI DB TRE S 1 oe RN E R,
AR R B O 2D k25 &I kil
WE LTl EHEAL (Nh 1887), Zh+EHK
FEDABWIELA S L AHRETEIE L (K
1912) AR EINTES, 4, HH (1949) 1F,
Wi & DR GV A IBER 2, KOKE D
B OAASBIRE NS & 22 £l L+
5, WM 6O ET 7%, THIZHL,
- PE (1981) R - £H (1986) 134 X
TFRE S L OB AR e T O Ay

MLTWBZ &L TER, TS5 LbhtS
., UE - IF (1990) ik, T B A ot RRH
B EREL - LT, £ROMETIPEENEE
MO ALIT R LT3 B 3 ol Al 4
LTv3d, 6o, HAL S ASEREM o miik
WTEiz4 2 7F, 295 (Quercus serrata),
ThEHMBESTIAMMEED, Zho R ELT
RTINS e LT A 2
EEELTVWS, HE (1949) BWEHF k0TI
MR ENE ST 2oL, Y- BE
(1990) (XA TEEMOBEN TH (HiBFIZGEh
3) OTBOHHE Iz =5 2 L (Fig. 2).
LTI & D HAChh 5 A TN O iR i T o
TIMOGAME, #ERTFHENTDI LD SIS,
IZAAE NSO EHEFEL T3, £/, Kashimura
(1972), #8044 (1978), A% (1968), IkHH - 4 H
(1986) FRifzuiE, WILHFOFED S H VKT
DT F %R I T (Quercus mongolica var.
grosseserrata) BIIAMOFELETRIEL T3,

ZO LS, Bt T OB S OIS bk
T, UL & LTilbhudt s & 7 B R L
IRYERARSY, B LT S 70T 2 gl % 5
Ehs, IO, ARSI Rodsin s
N A LTEETH S,

AL D 7 O iRk S Atz T & BO
e

DEZ, TTOBMERT L OBMEE, FEsk
DA E 2N Ol AR 2B L TR TAL
5o KPR OTERIESI M T LIE LIZR B h B 5
50U FOHMBT 5L, RiFA E oA BRI
Ko TECAZIFETHBZ EHE 0, T, F
R FOMIE, 5 LR s LToar
HTBOEL3H, T5LEEREHNITEED
2, ABREOIELAE R o HED T IR Fi
EDQNRTAHOSMENET 2 Z L ARWTH B,

Wi 45

Cool
temperate | [ ..
forest Intermediate
temperate forest

Intermediate
temperate forest

Warm
temperate
forest

Nozaki & Ckutomi {1990)

Kira (1949)

Fig. 2. Different interpretation of the vertical distri-
bution of “Intermediate temperate forest.”
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B kO BRRAM TH B 1T T THAI» 5 2
FHREICE, BRI _EES 7~5T K -
A5 (el - I 1981), LEpoREEHERL
This0iE, BN LICHRRTH /- EN5
(%W 1987), HARO BRI THEE E£XET 3
DR BIBHOTRALN, THZELTIE, Higo
PHUAKHEE O & |, 4 AR EhTER,
P, WO KA BT L D 100140 m {§
TLTED, Wik fdh, H-TEHEEAR
WHAEAMM T (% 1966 MM 1972 ; ElEE - Ak
Wi 1977; Kaizuka 1980 B4k 1981), HWEIZ
MIlEL ALHRA ST, BAMEUNORERIZED
ThkdofzbFEIOhTER, ThiZHL, KiE
(1980 a, 1980h, 1982, 1990) XKW (1990) i
W OIFRIARHEN KT IZ 80 m TRIE T, HERyIZid

< A &2 BRI AAIRALTED,

ZORER, YIFOMBERIEE» -5 TH 5 H iR
T, L Lass, £LO0HN, HiFD DR
HOAROET , WA FRIEDOIET, EITHBIHR
EWELTHE Bkl 1981 /h0F 1982 Kk
W 1984, /MR 1985; Oba et al. 1991 ; HHT -
AP 1994 ; I 1995), ZTIUCHEA IR A
HHIHAUAS R A A WA B2 e B ot i
Dot LRI X RS, 7 & A HiFoHERTED 80
mLAMETLTnAnE LT, ilEaiLlo
TR [R A o & 1 I 1 ARHE0 Felg AR BAE
ENT~8CREEWIENETEZR TS LD
(BT IRfl  1981), Lo B ARG T4 M ORI
RIELDEINID LD o THESITENERLD
N3 (Kaizuka 1980), ERMEMETEOET IR
LTiZ, Ono (1984) 3L 1FM A ARMN TOMRE
REBAIED 20~30% FE € L I3 2 hkifizZ - A&
B5E0NHEEELTWS, THEEFRIE, Y
@ H Al kskatid, BEORTEEMO Zh
ERELEPHRLVASOTRINVEAS N,

e - B (1981) i, BEOkMITH BN T
HERTICRURPREL D TCEr -7t D ELT
HigOERER AN EHRL TS (Fig. 3A), T
NIZL B &, ORISR LR (WI 45~85°C
A) oadikid, BECIRRHSDFhizkE i
—HT A ESHALND, ThbE, HIFOHAK
Tid, HARDKH S MHRGRIC S -4, EZA
A, Pk AETEHROZ AT, M, EERSC
FAESIRERS S, FFOERILEEA B
MbpicaFSE, ALFRH, YT ERBEED
Moy 2g vy MZIERT S (FH 1982), H
BRI, golzyFRAEHAmMbY, REAL
THERENS (FH 1978 A 1979). K
NGRS iRaFIZiE VA EZ L o hAmAR

T, WAL SRR A2 1 T A < BARHHIIC B
WT 7RISR0 —gi kiAo & S
TH 5 (Fig. 3B) (b 1981 ;M 1984;
Tsukada 1988). EHM (1984) 2k D BT+ A
57 L & S ARSI IRZE H O 4 itk & Fig.
3BIIRT, FTONHABOARTH AL TNLD
W, B/IFC ko TR x B, 12,000 EHTEH (FE
1981 ; &8 1979 &M 1983) & 512249 8,500
EFEALTH S (KW 1978 M - = 4F
1980 ; Takahara et al. 1989 ; KV§  1990). HA&
WCIE, TOBIIE S ERBIRROBANERLL,
FHAES LRHLEZEEZSRTHD (b
1981 ; kififh 1984 ; Oba ef al. 1991), Fhic
Edkly, BEIDIROSTERIMAE ¥R
NTWnB, 23 LT M5, #0M (1978, 1985,
1987) &7 FOSAEERIZER Z O AREO ST
CIRE AR E S W T B BT S,

Z3 LAdEE, WHATEASHE, 1:(1985)
&, BT, 22,000 AEGT RO IEIEWT NI F 5
Y4 I3y (Pinus koralensis), /37 € I
{Picea Sect. Picea), ## 7 7Y (Larix kaempferi),
E 3 (Abies) TAME ST 5 GHIERIMLT & B HY,

Fig. 3. Japan in the last glacial age (20,000 years
ago). A: Distribution of cool temperate zone (45
£ WI<85'C * month) (Yasuda and Narita 1981)
B: Distribution of “mixed temperate conifer and
deciduous broadleaf forest” where beech (Fagus cre-
nata) occured (Tsukada 1984),
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a6 A1 &

1998 - 6 A

B MLLTT DR IR A IR ¥R 0 3 - S i
(Quercus Subgen. Lepidobalanus) %#FH& L,
Y EE (Tilia) %35 (Carpinus) — 74 ¥
W (Ostrya) 23 VAN ETFEIFEALE
BEEOVHEMTH o T BE, E62):
(1985) kg, o+ slime 7 BABG TS
AR A TR IS 2 A 0k, 9 10,000 4T
5Th-orzbwyd, QU Iz T S Rk
FHREND, Y, YO\t IE s A & il
T L CHTERM T & - 724, £ OBROFIEkIZ &
& & o TR I A iR O BRI R b
2TV, ZDE, B2+ 5F (Quercus) A
B0, FOHRTFOMEHEIERLTHE (L
fl 1983 ; <FI « #BIR 1986 ; S 1987, 1992},
AR, SR T i 8,500 SEAT (d:
fle 1983), F /=13 7,000 EwT (<P 1987), A
IfE ¢ 1 6,500 AT (SFE 1992) LA -TW 3,
ZOEIITBREZTCEGHEFCENTY, BiE
TF ORI KRERBHAE S ST L0 ) IEB
EMZERTVSG, Ld, REMIZISE SR
Fhbil TGP - EHIZ AL T
ZoWbRD A &k, RAT il (1986), Uemura (1989)
FHELW, £ OMBROHERT3ZoPa v wiRd
ZaAiohhE SOl —H LTw 5, %M (1978)
&, ok LD 7+ 204 3 & CoRAE
HIFRD LB AR HEE 2 & 0 7 R NS S I
FSRDZFFIZEY LT E & LTWS, 27T,
VER, vFJ FEE EDBREXERER T FHTA
BB DT, TDDdh o i IEo SR
THRENCZ S FEL TV A Edihd 3, 25 L
TRERES B G BRI, —ARICIZ ARG X
NIERRECEZOLERAERTERLN, ZhET
AT ERESIC, Bdaidhi, BRKIETE S
FEKS (BB VITREIC DAL SEIL I, A
FETS (hAWILTER) A fEHcE s,

AR 7 MRS

Piokaic, BELSzeNT, 744K,
& 5127 OB G B OO SR LR 2 TE
ELTHBZ &R, FLTHDDE, o Iz F
5 L BILEL T WD e atha b, i
bH, wiRr (L) BIEERMD > 5T L
OHIERIZ T A, B iz 7 SR LB
DWNRHEIC i) NS S, PRI
f, BR - BE (1990) AMERET B XS0, BE
DT ERARWHO—BE UThi-Si1 5
LFMTEd, 25 LRI, RAOATFERERS
FRIIHS DA RD B LA B A5, ThET
Forid, RFHENT MR, 7T RES TS5

Bis 2BE 00 THEL LS Bkt S - TR
Fro Lo L RSERE 7 4k B 0 5 ISR ARG ISR %
AR S A BHMTH D, FORID (RRLFR
WTHB) TTHANAR, FRHOREEPHL IO
KEEEENSELLTHE LS EROAFLRDL
AW TH AT, BFEOKIHOBE ROk
— Ty ERITE, TS, dETE, FHA
MTELLTOAHEIZAT CRIR- MO 1987,
Peters 1992, 1997; Cao 1995; K 1996), 7+
—Ffi AT 5 &5 ki, Rk a g tko &
ATHB,

SRR - R D BLAR

ZHETCERAEM R VEEhIT E R
BT FHeEs, BEGLiFgRmidde L TE< &,
22T, KPR T HOTHBED LS iRk
EOrERTAHES,

Al (1988) 13, MEOMELHEE - ZFRILT
TR RBEANES OB NMERB DN T LR
LT, M (1992) $ ZTHILT T F0RED
PhHEIEFFEL TS, T4, HFRAZRHEIINS
EHHR R RIRLZ D 7 F O8ER &0 S Ml 5 38
BT, ZTOWTTEE (1989), HIE (1989) 7
FHNTTFONMERSSENT LS L THE,
& AN I3 RILIER:, BB LsET
ST OIEEMNALRSE T EFIEHL TS, BE
- B (1991), T (1998) WEEO T kL7
I MROBATIRI BT, TAALINMERS
& OGEMAERLTH30IZHL, FHiddy
9 THEETEPMERMFLELENT LEIBNTHE,
TEH (1986) &, EIAHEY - AERE 7 FHkE 2
FEfCAE S 5T, KRS T ik T B8R
o7 F0dk XRBHL, ZOBEEWT I HIC
BT 544 OEEE OBV ITRKS 2, Bl RS
(1993) &, ¥HITLBFALVHIBEE» RO
THWTO T 0EL, HlOossXERHL, 2
DHIRD 7 HH OB EFEEL Ts, 4, FIR
ILH T 7 DI A RHRTER A X h T Y,
B S A E DAL TV (k- $fok 1993},

T UG, 207 - i (1093, 1994),
B (1996) ik, KIFEEHR T Mo 7 FoES

ERAZH I BB Ey o THAF 3 2 2AMAER
MTRBET /2. ZThizk3E, BRI FH
0D 7+ 13, Nakashizuka (1984) HFH01 3 k32
B LR R ORI AR S L A S AEA
o T EnS | IERABIEEATER & Ik,
FhIZHL, KPER T FHTERBBRL a0 7
FOBEEIZA, B OREBIS ST - sk
BB E DDAV LRI TS
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(Fig. 4). % SITAEER 7 FHhTid, 7o
EANEREIE RS A EHRE AR L TS I Ep 5,
%, FroBEEAGKERE T ST Db
D2 F OLOFEAMEERE AN L Ty { TR AR
WahTnd, 29 L@, EEEMRCE-
TEMETE S, Fig 5IZAAME - LFHEER 7
e 5 2 IR o Hh S DB O T IR 3 i &
¥, MT ke d, BHIEHE L L, EF
EEHBTHhhd EBELN M IS 4 T 54
ERY. LALTHIZERT S &, KRR Fik
T3, AT bko X 5 it J RO R
Ardm & o,

T, FHHAARICHEEEh S DI E DR
DELERBBELEDFEAD 2, THHicbir 57 73%
A B LT i QA K A R & L A2 RS
g (BREEKERIR 1971 B - O 1977 ;

No./ha Japan Sea type

5000

4000

3000+

20004

1000

S

Early Middle Late

=i= Mt. Kariba == Hinoemata
== Mt Otobe =te= Kayano—Daira
= Mt. Akkamori == Mt Tateyama
== Mt Akitakoma =@= Mt. Hakusan
== Asahi == Mt. Garyu

w9 1983, M 1986 ;BT 1988), T 5
ZkBE, $HREFEL, BAHHIEHAESEN
MERTE DA< LY 1,600, ha, £B+HICY
7= BHFE T3 915000 K /ha iz #T 5, F 7,
e (1991) @ 7T REFEORIEN ARG TY,
lha b2 NBTHoBEREN—RBTH S, 7
FANEIICET A - is i T ORE OEL AR
HeRbRB,

KFER 7 F I BT 3 70 BEORE
%< BV, P BAEE 7 S5O £ hil i
B EE &R LT3 (Table 2), ZHHILTE 1990
EIZTFOBMEENRS D, 91 HICFTY D Rk
LTE D, 1% (1992) 0 N4E4 g 587 - o
Ho(1993) OF — IR IABFEER TS, Hk
FRIZEBAIZ 2 X & & (Sasamorpha borealis) &
ivyvovHY (Susa hayatae) BUBHT DA,

Pacific Ocean type
5000-]

4000

3000

2000

1000

0_
Early Middle Late

== Mt Murone =%= Mt. Amagi =®= Mt |shizuchi
—4— Mt. Yamizo =< Men-noki =t Mt. Kunimi
== Mt. Mito —he= Mt Migen =%= Mt. Shiraga
—rre Mt Kanyudo ~8= ML Tsurugi =<>= Mt. Fuji

Fig. 4. Density change of beech individuals along patch developmental stages in each type of beech forest (Shi-
mano 1996). Early, middle and late developmental stages are defined respectively as follows | (1) Early devel-
opmental stage, BA {Basal Area) <16m®”ha, (2) Middle developmental stage, 15=BA<35 m®'ha and (3)
Late developmental stage, 85 m?/ha=BA. Localities of Japan sea type beech forests are as follows: Mt.
Kariba (Hokkaido)} , Mt. Otobe (Hokkaido) , Mt. Akkamori (Twate) , Mt. Akitakoma {Akita) , Asahi(Niigata).
Hinoemata (Fukushima), Kayano-Daira (Nagano), Mt. Tateyama (Toyama), Mt. Hakusan (Fukui} and
Mt. Garyu {Hiroshima) . Pacific ocean types are as follows : Mt. Murone (Iwate) , Mt. Yamizo (Tbaraki) ., Mt.
Mito (Tokyo), Mt. Kanyudo {Kanagawa), Mt. Amagi {Shizncka), Mt. Fuji (Shizuoka), Men-noki (Aichi},
Mt.Misen (Nara) , Mt. Tsurugi (Tokushima) , Mt. Ishizuchi (Ehime) , Mt. Kunimi (Miyazaki) and Mt. Shiraga

{(Kumamoto) .
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Fig. 5. Comparison of typical DBH class distribution between two types of beech forests.

Table 2. Density of beech seedlings in Pacific ocean type beech forests

Area (Pref.)  Density(no/ha) Environment
Mt. Mito{Tokya) 65 without dwarf bamboo
228
Mt. Mito (Tokyo) 345 without dwarf bamboo
Mt, Takghara 2300 with Sasa nipponica
(Tochigi)
230
60
Chichibu 1.0X10* without dwarf bamboo
{Saitama) —2,0X10*
Chichibu 27946 convex slope without
{Saitama) dwarf bamboo
24904 concave slope without
dwarf bamboo
Mt. Kanyudo 26 without dwarf bamboo
(Kanagawa) under high density of
deer
14
38

Note

Reference

Data of seedling germinated in the year
Data of seedling smaller than 1m in
height

Data of seedling which is smaller than 2
m, and contains many seedings germi-
nated in the year

The data in spring about the seedling
germinated in the year (1994)

The data in summer about the seedling
germinated in the year {1994)

The data in next autumn (1995) about
the seedling germinated in 1994

The data in autumn about the seedling
geminated in the year

I:;Etta of seedlings younger than 6 years
ol

E{ﬁm of seedlings younger than 6 years
o

Data of seedling smaller than 2m in
heiggt, in early developmental stage of
pate]

Data of seedling smaller than 2m in
height, in middle developmental stage
of patch

Data of seedling smaller than 2m in
height, in late developmental stage of
patch

Masuzawa (1992}
Shimano & Okitsu
(1993)

Imai (1996)

Kaji & Ohkubo
(1995)

Yoshida & Ohsawa
(19986)

Shimano
{unpublished)

_8_
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ERmeTnB (s 1975 4T 1975 K
T 1985). f5F4 - I (1978) id AR AN
THELEATHATLES Z AWM~ TV 5, Shi-
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LT - B (1996), Maruta ef of. (1997) {2
Ehid, KRR T S IR ORI &8 S R
D, FrCRATEEILE, HRCETHIF-0

Saplmg\Water stress

Mature tree

O Feeding by large mammals
QO Light condition under under
dwarf bamboos
7 Seedling

O Fire

O Desiceation O Little ice age

O Feeding by

~ small animals @ Fertility
@ Predator satiation \_/ Pollination
Fructification

Fig. 6. Factors that affect the beech regeneration in
the Pacific ccean type beech forest. Open circles
are factors that relate to less snow accumulation.
Solid circles are factors that relate to less domi-
nance of beech.
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