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BEER s FICEITEIRAREN T 7 YMROMIEE & B ILBE

HHEZ-RE RCE/EN-GBEF -HNKXI-E K I

R « BB £ - BBIEA - BEHFS - Bk L - Kk I ALBER s EICBII2RRED ST VYROKRDIBIEL
MIrAfE BMEE 81:22~28, 1999  IL¥EEEI»F (1,133m) WBWT, RAREF LD TV ROSH L ESH D
MOHEERS L VBB EEHLS ML, MOOBRMBREERE Lce 7 7Y BREEMENIEL T2 LB 2k, E5
200~400 m A Lo LiE2EIc bz > TEBEETH -2 EES0m U EDH 72 Y HKiZ, EEEH2.0~6.1m, BORT
WA &EHE 0.1~7.8 m?*/ha L/h& <, FEHCKRREERMRDI THoTe A T77VOEPITE, AV, Fa/F5E80
SEERMEILZERHEDRA L Tz, MAEEP LES, BIHERSHEIES L b TRV T 2HAS DT H T <
YV DRARIIC IEEE IR ST, BB 20 ELIEOEEIEE L Tl B 20~50 FEMICES U7 B0
Dlerole b, 20 FERBOMERIZIE L Stz T <Y OMEEHOBEIMCIE, BEEKINILEOATH» S
OETHAA L BHICKAREHT Lizh 5 <Y 06 OBFHAOEGNE 2 >hiz,

F—J—F K, ATvY, KREF, HOHE, s

Sasaoka, E.,, Yajima, T. Shibuya, M., Takahashi, K., Nakamura, F., and Shimizu, O.: Stand structure and
regeneration process of a natural Larix kaempferi stand on Mt. Komagatake, Hokkaido. J. Jpn. For. Soc. 81 :
22~28, 1999 We studied distribution, stand structure and transition of stand structure by altitude of a naturally
regenerated Lavix kaempferi stand on Mt. Komagatake, a volcano on the island of Hokkaido. L. kaempferi dominated
at altitudes from 200 to 1,000 m above sea level, although broadleaved trees dominated at the foot of the mountain.
The stands on the mountain were composed of L. kaempferi, Betula spp., and Populus maximowiczii, and asortment of
others. At 500 m a.s. I, the stand dominant height was 2.0 to 6.1 m and basal area at ground level was 0.1 to 7.8 m2/
ha. These values indicate that the stand had intensively restricted growth. The stands at higher altitudes were less
developed than at lower altitudes in dominant height and basal area at ground level. The present L. kaempferi
gradually started being established in the area between 500 to 700 m a. s. l. during 20 to 50 years after the eruption in
1929. Thereafter the number of the established L. kaempferi increased remarkably. We believed that seed dispersal
from artificial forests of L. kaempferi that have been planted since 20 years after the eruption, and from the individuals
that had invaded the stands in the very early period, contributed to the increase of naturally regenerated L. kaempferi

trees.

Key words : age distribution, Larix kaempferi, natural regeneration, stand structure, volcano
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H, 1942 ; HFAR, 1988 ; Wood and Del Moral, 1987), %
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MBI EER SN TBY (FiHES, 1978), » 7 <YV Ii3%kHK
PEIREERT & FRRIC, MEAHEELHIC BT 2 HARERICEE 4
B’EZRI:ITAREREDOD 2BETHE L VR 5, LLE
KIZE BREBBIAMICIBIZH SV DBEA - EBES
5 — v OBEHIH TR, F o SEEXMEATE - DB
RIZOWTHHS LI EN TR,

AW TIE, B L 2 REBBEMTOY I~V DE
TRt EET 22 HME L, BAERN 70 FREEL
7By BEOBROGHBEMICBWT, 29V E2EHRET2H
EMRDIAR EMoHEES L UBEE 2O DI Lz, 20
TR & T OREILIEFEIC DWW THRET L, K & 2 AH
BEEMTON TV DRA - EENNY — 2V BEE LT,

on. # = #

B o & 13 A B T O BRI ALE T 2 BRI DK
T, HERE L TRBEHFICEL TW, [EIZZELA
BKIUK, W, KIUEBB X OBEEOHEAEREIC L D #ER
ah, BAEEKUKBELHAHL TS BHS, 1989),
I DOFETIC BT 5 FFEHKEIL 8.0°C, FEFIREARIL
973mm TH 2% (FLREXK[RE, 1993). B AIEE IXE
FT, CHEVPEINTWERTTHLHEESHD, 1640 4,
1856 4F, 1905 4F, 1929 D 4 [EIOMEKIZKREL DT
bol-tansd (BHS, 1989,

1929 FEDHE K LAFT OFEAE L, IUTEE 2> & B8 5 1A %
WAEE 300m L E TA & N )ik ¥ ok b HEEIEAE
L, ZHBAOESFIZ700~1,000m THhH-o7 (L,
1936) MMBRMITE I Y~ /NN FR5 7 H N
(Betula eymanii Cham.) O E 72 I1ZBEME 28> T
T, HED S LB T TREMILENC 13 FE L 7oL
IERARDS, P S R SR & FHE I 20 T ERO D
BWEIEILTERMD oML Tz (14, 1936), 1929 4=
DREKTIRKILK EaSILESEICHEREL, BRI
WTF LU LEEOEEDEE L R, 1929, F
FH, 1942) », HHEDOEE L I-HIOFEE T, FiFHEE
BHOCHKE S SHEENEE LiGD (F, 1940 F
FH, 1942), BELOBEL o BAOHEFEM Tk, EA»
5 4~5 FRICARELEARLE, a7 EFHBIZIEFERICRA
LT&TWwWiz (FH, 1940), Z ORI AR TA
SRR, YTAh2N, Frhvn, Fa/f, v
A 4 >N (Betula maximowicziana Regel), » 7 <V 7
EThote (R, 1940 0 FH, 1942) 28, B> 58
YEDRFHETIZ I A Y ) ¥ (Salix reinii Franch. et
Savat.) ®A4 X aV ¥+ F (Salix integra Thunb.) 7 &
DORLBEMDOY FFREIELL, ATV EFTLEAR
FHoOEEEI oz (BERHS, 1966),

FRIUBICB T ATHRIZFECY I YHTH Y, ¥
o5 RAMSHERE 2 & Tk S T GBN, 1929
#RET, 1980), AL L BH TV NTHOBEEIIAE
o lohy (EER, 1929, 1935 ; Z&HET, 1980), 1950 FE{Xk
Ao 3FCILUEREEH T, ATHEENIZEL {HERLT:
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(BREEE R, 1967 ; ZRHT, 1980),
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P 1996 I T o 1o BANCBIMBEE L MZEEED
T L D EERSREER LTz, RSN EES A7
DIEHTIYPMELET MG ERNREL, FEET LIk
SEERIEET 27O CHERERE L 12, AEXKORE
BEHRAEEHEAEZOMMEE L, BRIETEES
500~700m O RIZ, EEOm Z L KHFAEX (BOB
D s500~s 700 £ ¥ %), HHHE TIHEE 450~700 m *
TRIERIC 6 HEX (BOBD ed50~e 700 £ 3 5) 2
7o (M- AEXE, MAEEECIEL CHME
900~10,000 m? D AEX & L7z, EREXICB W T, #
BHOoSmUl EofEEENRE L, BifE #5, RoER
PHIE L, TERMEEZIBET 209, AEXDO—TIC
ZoT5miBOHRKZ2H T, 2% 25m? D/NAEK
WXEIY, BAREOME /S, B&UEAE BAHE
AR R S - S & R R R LT, REMER
X 10%HEMOESERTEL, HHIC K>, FHEOH
#HKX s500, s600, s700 Tix, fEEDDAEEN % IEBET
570 1EE 05 mU EOEEOMERRE L, &5
2, MEO#ERZIET 2720, B 1.3m UM
KD 4 H RO IR % HE L 7zo FHEK s500~s700 T
X, {EED S OBFEHEORTREM 2 RET T 27012, 4T
SYOEROEERGE L, FAEFETH 5 1996 DB
Bigb ook, 195FE8L 1994 FEDHDTH D
RSN EREEE T CORARSSE L Aoz, 22
TRFENUSZERER L Lz, & 5 IEEORARZRE %
Bys-9i, MAtEHOSHEEX T, M5 0.5mUED
B VLR A XOKE R Ko/ F 2RI
BE LI, H T VDIEEAEDEEIZRICIE < DA
N EH S FHIEICIFRL THEEL T, £ 2 TIRITES
DR HEVEET, BERTIEEWV EFEZ SN B OIEH,»
SHEOMBEERIL, TN E2To%, /2870y b
A ORTE 0.5 m KOG E 10 EET>FKEL, ¥
VAR R AR R K o, find, & TR OO
WEICEAZOESIET 2 E TRETI2EREMZ D
DL, FO/FIZOWTREBEOHEHH 0 cm OF
2T, RESICL> THEIRL-a7hrofmeHE L,

V. # F

B EOMHERASM ZH-1 1R Uz, INEIZEELLE
BOBELEMSTHY, EEPLEND &, BELEME LS
TV ERERTEMGER 0T, A TTIVRIEZSIIED
EESHmL, RBHETIEB L ZEE 200m » 5, Jbft
HOEME CIIESS00m » 5, A TIRES 200m
DOEVRHTIYMRTHoTz, EE600m » 5 LUTEE £ T
AT YBEEL TWz, £ 7~V ATMIGERIL
HDOTRTOFEAITER I N T Wz,

FAEMSOBREE-1ICR L, ERABEX LI T
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£-1. o #MHR

General discription of investigated plots.

Plot Area Density Mean height of BA** Dominant Number of Canopy Vegetation
(m?) (/ha) dominants*? (m?/ha) species tree closure*® coverage
(m) (BA %) species (%) (%)

South side

s 500 900 *12111 *#(11607) 6.1 7.8 L. k* (59) 7 40 77

s 550 1600 581  (22600) 4.7 2.9 L.k (86) 7 38

s 600 1600 1538  (11600) 3.1 2.3 L.k (92) 6 15 21

s 650 2500 720 (512) 3.1 1.4 L.k (85 7 16

s 700 4900 600  (2200) 2.7 0.8 L.k (80) 8 5 24
East side

e 450 1600 1294 (4500) 3.3 1.7 L.k (91 8 26

e 500 2500 2576 (7400) 2.7 2.0 L.k (76) 8 21

e 550 4900 202 (1057) 4.3 0.8 L.k (96) 8 18

e 600 6400 116 (800) 3.7 0.4 L.k (93) 5 12

e 650 10000 67 (120) 3.2 0.2 L.k (88) 7 11

e 700 4900 75 (1075) 2.0 0.1 L.k (71) 5 10

*4

* Rt 0.5 m DU EOEGEERE, * 85 0.5 m RiGOMEEEE, *HMEOE» b O» 6 10% OBk FHktE,

kaempferi, *¢ a1y MERICHT 2 EEEEEEOEE,

RITEIC BT 2BOWERSET *° Larix

*! Tree density taller than 0.5m, **Tree density lower than 0.5m, *’ Mean height of the highest 10% of the trees, *‘ Basal area at ground level,
*5 Lavix kaempferi, *° Percentage of shaded area by crowns per plot area.

140° 142" 144°E
U

45'N Uchiura Bay

Mt. Kor;-nagatake

PV,

Naturally regenerated larch forest [ Artificial larch forest

[ Others
= Investigated plot

Larch-Broadleaved forest
Broadleaved forest

X-1. FA#EH e REXOME
Map of the study site, showing locations of the
investigated plots.

Y HIEEDIRTCHI TS ET T 59~96% % 5 & TEH L Tw
7zo AR S~8ET, ERHBEBEIII TV OD
1ZD, THUN, T honN, Fu/F, ¥<FrI7yv
(Populus  sieboldii Miq.), TV /Ny a¥F+ ¥ (Salix
hultenii Floderus var. angustifolia Kimura) =& Th -

77 FARTEIC BT 28 0.5 m ML EDEEEE X s 550 T
PRV, EENEL R LIZEEREEMET T 21E
MDD Sl (F-1), LER (F-1) LBORTHE
Baitd, EBC e bR0ERHcE I L, BRIETLFEE
A & BRI, SEEE (R 600~700m) OREXT
1%, EAEEE (EE 450~550m) OFAEXR &V IAEE
B L UCRITHEEAFHED/ NS WERDSFED Shiz, FHU
& IR EE AR OFAE X 4 3.5~8 f&5K
Ehot, MEIE E DS b ARBASET, FASEE (R-1) 1
$500 T 40%, s600 T15%, s700 T5%TH Y, EEs
EBzizonTEAS LTz, e TEHEECLZERI,
OFHIHERER T, FERIE O s 500 128 % T7% 08 EFHEX
b Ed o7z, FEHRTE T b EAHA T b PR IIES
BEBNL LR T2ERASH D, e700 TELAEX K
BD10%Exo72, UL, BESETHEST S L, MK
KRIIFERTAH AT L 0 &<, B CIREREREE» & #
HASHIL > TWwiz, MR A SNz B b R TEMEE R,

SAYFF, A XAVYFF, ¥YII</F (Gaultheria
miqueliana Takeda) 7% ¥ DIEARETH -7,

FRHE & HAA O SAEO B SRR 54 2 -2, 3
iR LTz, BUESTHEYT 5 &, ABERIZERET
EWER 2R U728, EEI L b %) BEEE M OH
BREME CREK T - 72, 2RERXTY 7V IIE 1
m RiGDOEEOHE SRS E L, RAMERIERIE
(2B EEBITET LR, 277V UAOBEICBLTD
BE 1mREOREOHEENR D ENoT, s500 TIEXA
UONEERT S/ FT, s550 TR RO FTERENEE
AmP EO@EBNHSNTH, FOMODFAERX TIX3m
D EDRERZASNR DS T2, FRHTHE & b IEEEER
CEHAETFELDOFF A~ (Sovbus commixta Hed-
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Height class (m )
1 5 9 1 5 9 1 5 9 1 5 9 5 9
9000/#7-1-1-14-‘444-' 2200 10200
R s500 2100: s550 10100i $600 $650 s700
S 20
= 100
> 0
g
=
g 200
St
R 300 T ta -
400 16001]\/ 400 1300 W L. kaempferi
500 1700 500 moﬂ‘/ 2300/]]\/ B Betula spp.
250{][]’ 7068 700 2400 P. maximowiczii
2600 17001]\/ O Others
1800
X-2. U8 2 8EEES

Height frequencies distributions in the plots on the south-facing slope.

ZDOMOBEIX 500+ s550 TRY~F Ty, PAFFY, A=K, s600-s650 ¢
s700 TiEY~+7y, =Y/ N\NyavF¥, I¥<ny/F, ThHTY,

“Others” are Populus sieboldii, Sorbus alniforia, S. commixta in the s500 and s 550
plots, and P. sieboldii, Salix hultenii, Alnus maximowiczii, Pinus densiflora in the s 600,
s 650, and s 700 plots.

Height class (m )
1 5 9 1 5 9 1 5 9 1 5 9 1 5 9 1 5 9
2200 5500: 600 FESERSUREITE)
2100 E e450 5400| €500 500| e550 €600 €650 €700

200
100
0
100
200
300

Frequency (/ha)

1400

3000

500
600
2900 }I/

1000 |
1100

700

800

1}/

B-3. RHFHENC BV 2 BEEE M

Height frequencies distributions in the plots on the east-facing slope.

Z D OEIE e 450 - €500 - €550 TRY~YF T, FFATE, TA*Fy, I¥<
N/ F, e600+e650-e700 TRY~FTY, TV /Ny AYFFE, THeY, BlF
-2 & [Htk,

“Others” are P. sieboldii, S. commixta, S. alniforia, A. maximowiczii in the e 450, e 500
and e 550 plots, and P. sieboldii, S. hultenii, P. densiflora in the e 600, e 650, and e 700
plots. Legends are the same as Fig.2’s.

2200/1]“/

lund), 7 X ¥+ (Sorbus alnifolia (Sieb. et Zucc.) C.
Koch) (%R, 1983) »HIL Twiz,
BEoSmMUEoeEL s s~Y, LEMEZNLE
NOEEDSMHER%E2RT L-ERE A (Morishita,
1959) ZM-4 1R L7z, 28D LRI, EEE
WKREEVFED ST, /INEED 2 KT — b TOEH
WRBEETH o2, AT VIiTs600 T/INER% H O&Eh
S ERL TWizh, s500 TIRER~T v 5 A5,

s700 TR AR (BETIRZ) Thotr, [LEER
BODGE, s500 TIEHEFSAMERL T3, s600,
s700 TRIFEALE T VI ADHERL TV,

BTV ERD )/ FD2ET L ORBIERET OEASOEREE
SAEER-5 R LT, EOREBERD 2 7Y OO
I~MEDHEEPRDEL, 5~8ETEL -7z, B 5~6
FEA~RELOBIE—NB—DRVLIZDOHDY,
30~50 I b DB OMEE % & Tz, B 13 R
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TNY — U PRFHEIRE WEEZE TR L, 20~52 FED[H
OB DA BWEHNC A S, Z DREAREHEIML T
Wiz, Ko/ FOREIZ s500 & s550 T30 £ERERTH -
720

FERE O 7 =Y Otk & HREFREOBFEZK-6 12
WLz, EOREBEXTH I0EUTOMEEKIERNA SN
B oTzds, s 500~s 600 TIIHEERRE 10~14 25, s650
EsTO0 TR I4~16ELOBERM A S LT, s550~
s 700 TIXBHEERE 16~24 ORI EH FEER I ZBO KR

1/256  1/64 1/16 1/4 1 1/256  1/64 1/16 1/4 1

1 5 - value

—e— All species

- -8 L kaempferi
1 = ---a-- Broadleaved

0 t+——r—7—
17256  1/64

1/16 1/4 1

Quadrat size

K-4. fEfED SR

Distribution patterns of trees taller than 0.5 m.
HENE LES 1 5 FBICR LS iR T (p<0.05), X
& 7oy MEE 1 L LTRLT,

Open symbols mean that I5-values are significantly different
from 1 ($<0.05). Quadrat size 1 indicates plot area.
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L, UL TCRFABEXOLBEHERTEREA S N,
s 500 TIIRERFE 22~30 EDARICFE RV A S Lo Tz
B, B 10~20 ETRMMOFAEX L AKOHE S TH -
725

V. % =

B, EDH 7Y TR E T 2EEROREHRKZ, (K2
BORFEXRTT AFF R+ F 4= Fix EBEEEA SN
7o 08, fEARE D% LRI T X CEBARE (3R, 1983)
ThHolzo BKIC L 2 KBEERELMICHEYBIEAT 235
&, NEOETEKEL DLEERICEAA T & 2 REHHEL
BFTH3 L2 (Wood and Del Moral, 1987 ; Naka-
shizuka et al., 1993), AFEMOEMHEKITZ DL > L&
FHAEBEERMLEZbDEWE B, 72, BrETIH
KIZ & o THWE LELRE U ntB R S, LEO
BRI GME, KEZER EPEVOETICHES T
(HJI, 1973 ; B&iEF, 1993), FARE L MG OMIHEES,
WK 5K 70 FRRBL I BRETHHEYORA « EE K

=)
S

XX 0A OomKIoRm [V,

o
o
N

©s500
0s550
A s600
X 5650
X 5700

(=)
S
—

N
IS
N

[s]

B

F—OABHIOO—K—0-©-
00—
0 10 20 30

xa
x0o
8

)
=]
N

(4

Ratio of fruiting trees ( % )

o
-

T T v
40 50 60

Age class in every 2 years ( years )
K-6. # 7=k LEREEOESE L OB%

Relation between tree age and the ratio of the
number of fruiting trees of L. kaempferi.

82009 126001y 10100
7950
500 A
:I $500 $550 ' $600
450
200 ]
150
100 Eruption Eruption Eruption
~ 5 (1929) (1929) (1929)
<
<= ) !
~ 0
: 0 20 40 60 0 20 40 60 0 20 40 60
g 2800
o /L 300
=
g 4
1= 5650 s700
=
200:
150 B L. kaempferi
100. Eruption Eruption O P. maximowiczii
1929
50 (1929) ( )
1 | ™ !
0
0 20 40 60 0 20 40 60
Age (years)
-5, #GEEORERS

Age distribution of dominant trees in the plots.
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LWEBETH-> 1 EBRBR LTS,

B o 5 I3 AER 208 U T X O sEELE < (LR X
K[RA, 1993), AHCEFERHEGET 22 L3RR A 7
<V ATIHRRAERMRDI G L Tnic iz, EED
PafElD & EBAARESRA L EFEZ o5 2 L0, 1942
FAT/NE KU (B S, 1989), HEANEBEEL =21
TeAREMED D 2 2 L Eh o, HANE & FERHE & TRIAME
EDOV A4 XM DFHEDEEIWGECHEUEALE L
T, BIROBARHCEEBRELR L > TS H
z2ohd (FE-1, LrLInkd nplEfoEREZRT
1, REHEY A G L OO HEE R, EEICELIK
FHTHD EwZ D (F-1, M2, 3), £z, IV OD
BABICESEZ B onEW I & (K-5) ®, KED
FASHEMEV 7o 12 (R-1) BIAMEERE O A ERH 1358 <
Bl b EBZONLIEREDS, Z0D& D RIESKE
W R iE D& b, FERice bk S BERFOEL
(B, 1977) &V BEEINTWEDOTE Ly L
Bbhd, 2 ARABEORRMS T, BEOSMAREX
X, s600 DILZERME L sT00 DA T <Y 2R L/NERE
(BXZ100m? L) TREFHFEERLTHT (K-4),
MR EDOEENEN L2 FE L2 bbE 3 L (F-
D), By ETIRBEETS, BIARDEF ATRER SLHIE AR
FNCHIBR S L Tw 2 ATREME D D %

1929 DMK 5> & BRI A T~V R0 SeBR M [LTER 72
POEAEMREAL TV e &3 (Yoshii, 1932 ; #Hi,
1942) b b o, 50EU EDEERD 2 no
(B-5) D, BWABOB &% 20 £EIIHB OFAE L HE
LRV EN O EFEZ oD, BRI EARD
EAEBEEFT 511, REOLERHEOYHEEOUE
BRENPLEEEZ 5NTW5S (Del Moral and Wood,
1993 ; Tsuyuzaki and Haruki, 1996) 23, #®D7z&®iZiZ,
Bl r & TIEAR L d 20 EBBBERE 57055, A
TV IIEAKDOK 20 £ o, RERHEIIEESBICK
40 FEHE D O EE LIEEBNERL T (-5), 77~
VIR X T2, R TIBIC OS2 H D
(FEfH >, 1965), BT 2 HGOEHNA (RH - £
B, 1981), MEAKHEREHIIZ B8\ THh T~ Y FE A HSEZ M 8
HIZENL TR I ELDOSNT WS (Yura, 1988,
1989, 1993), T 6D T =Y DEHEMD, B, ET
DRt OES - £FIcBL T, IRIEBHEL Y b BEFNIC/ER
LizeFEzohbd, £/, BELUTY A 7~ YIRS
N5ETHTEMEZELLZZ LS HiHS, 1978), XK
LI W B 1 % FRARO BIEERE CIIRVICE L 25 2
IRVOEBCRIRIPEAZET2HDEEZ SN,

ATHDA T2V REBLZNFE»OBEERFEDD L
Wb TED (FENKFERFEIEMFEEE, 1973), 40 4F
X EHID SIEREMR I N THBEIMERL T UEOATL
MO (HEEEMARR, 1967 ; 7RET, 1980) M HETF Ot E &1
K&¥, 20 FERmOMEEOREM (K4-5) CEHEEBL 72
AR IR E Vv, S5 HEREROFEL S (K-6),
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Blr BIEH LA TV B 20FEEL suroETFE2E
ET5E5 kY, PHICESLEEC L SEFOBMm
b, ITEOEEBOMINCERLI:bDEF LoD, H
K oBREETON I~ Y OBTFHBRECEUED LS
BREREHND - LHBITE, KHETHES W BF
Mo OmKER (B9-5) 13, ThoDEEE2BBRBL
TbDEHEZOND,

BRI, AWIREITI CHiz ) THIE Wz I2nT KR
HHXRFREKRE, KNBEEAREHEBEIL LD B1L
HLET %, & BARMFIEO—EREE I AR EE R
B (08456071) 2 & -7z,

51 A X #k
TR - EEAEEE (1981) 7 7 = VAR, 289 pp, BEARHAR, R

AL

JE)IEAE (1985) & T~ Y ORARFEHH. JbH#RE 37 53-54.

BSEAE (1989) M7 V7 ABUORERIZB T 2 WBORE &
=V EEDORR. [FMNKEEHR 26 1 31-56.

Del Moral, R. and Wood, D. M. (1993) Early primary succession
on the volcano Mount St. Helens. J. Veg. Sci. 4: 223-234.

HEEMR (1967) BEEHEMRE. 532 pp, KEEEMWR, KEHE.

BEAME (1988) AWHEOMBSE L ER. (BRIl - ZOZKE) & £FE. F
N ¥E-HS BREZE, 259pp, ILEENEFTS LK.
164-193.

AEHAER - KB 2 (1986) dhigEc B 20 7 <Y ORRTHE
7. ALk 38 10-13.

HtgiEkR - KB £-H B -EHRBZ-®E/IIEX (1987) &
=Y AIHRORATREER. JLARBEER 44 © 1019-1040.

AR (1977) WEYARE2EFEEE 1 BEVE O & BisE. 364 pp, BAE
HIE, HR.

Ishikawa, T., Saijoh, Y., and Ariffien, A.B. (1978) Some site
factors in a natural forest of Larix I[eptolepis Gordon
(Japanese larch) on Mount Ontake, Central Japan. Res. Bull.
Fac. Agric. Gifu. Univ. 41 : 251-260.

B - SHARER - RN - F AN (1989) JL¥EE » X
LX), 10 pp, HE FHELAT, FLIE.

FRE/ER (1983) At¥Ei o LIERE. 152 pp, JL¥EEEAMIRE T %,
ALIE.

HIEE= - BEEE - S48k (1978) EBELOD A 7 =Y RABKD
flE & B, FRpAarHh 19(2) @ 1-9.

MHEE (1940) ByE@Fk 11 £ 2 MEER. BRI+EF
EHAMESBTTRKSHEE © 47-57.

ZEMIFR (1977) HBRUHTILARRRIC B 2 HE4. KIL 22 85-86.

FRHT (1980) ZRETSH. 1279 pp, ZRETIRS, FRHT.

Morishita, M. (1959) Measuring of dispersion of individuals and
analysis of distributional patterns. Mem. Fac. Sci. Kyushu
Univ. Ser. E. Biol. 2: 215-235.

Nakashizuka, T., Iida, S., Suzuki, W., and Tanimoto, T. (1993)
Seed-dispersal and vegetation development on a debris ava-
lanche on the Ontake volcano, Central Japan. J. Veg. Sci. 4:
537-542.

AIRERKRE (1993) dLHHEOD 7 £ ¥ AMFat (HEFEMHE - BF
it). HAKSHaItgEaEs, 417 pp, fLIR.

EMNAFEEIRERFERE (1973) & 7 < Y. 154 pp, WERT
LR, RE.

H/IEHE (1973) 4:HEER 1. 87 pp, FILHIAR, HEL

B 1 (1961) FHWle L & ¥ 2 FRMEA. dLEE K BT
VI #E, 208 pp, FLIE.

SR R - EBRIEE) EILITAIR (1965) & T~ Y HROBEEERIWT
7. LR 24: 1-177.

M MR- BEERN - MTEX NG H (1966) FEBEDA T D
4. HARBZMHEENFES, 82 pp, FLIE.



28

B R HtREEX (1990) =Y~y 7TAHTYeY s hFTY
EUA 7= vEF - MEORGERRE T 2824, JLKE
¥R 47 : 125-136.

BNE— (1929) By FHBRIC L 2HFMROFERBE IR T, JLigE
MESHR 27 753-769.

BNE— (1935) BBy ZRAECERCRTIEECHT E=
RER) . AL¥EEARFESER 33 567-575.

BIRTEAEA (1993) KILERIE—RER . EWRI¥ 45 177-181.

Tsuyuzaki, S. and Haruki, M. (1996) Tree regeneration patterns
on Mount Usu, northern Japan, since the 1977-78 eruptions.
Vegetatio 126 : 191-198.

Wood, D. M. and Del Moral, R. (1987) Mechanisms of early
primary succession in subalpine habitats on Mount St. Helens.
Ecology 68 : 780-790.

Yajima, T., Nakamura, F., Shimizu, O., and Shibuya, M. (1998)
Forest recovery after disturbance by the 1926 mudflow at
Mount Tokachi, Hokkaido, Japan. Res. Bull. Coll. Exp. For.
55: 216-228.

J. Jpn. For. Soc. 81(1)1999

IWAAER (1936) KIBFELART OB » & OREA 3128 T, ERBETE
2: 66-71.

A~ (1984) BHMOEF—ZD/8F —> & Fav A —. &5 38:
43-50.

Yoshii, Y. (1932) Revegetation of volcano Komagatake after the
great eruption in 1929. Bot. Mag. 46 : 208-215.

HFHER (1942) B » HBFEEHEOMEWEIE. £ 8 170-220.

Yura, H. (1988) Comparative ecophysiology of Larix kaempferi
(Lamb.) Carr. and Abies veitchii Lindl. 1. Seedling establish-
ment on bare ground on Mt. Fuji. Ecol. Res. 3: 67-73.

. Yura, H. (1989) Comparative ecophysiology of Larix kaempferi

(Lamb.) Carr. and Abies veitchii Lindl. II. Mechanisms of
higher drought resistance of seedlings of L. kaempferi as
compared with A. veitchii. Ecol. Res. 4: 351-360.

Yura, H. (1993) Comparative ecophysiology of Larix kaempferi
(Lamb.) Carr. and Abies veitchii Lindl. III. Analysis of factors
determining the differences in root depth. Ecol. Res. 8 : 73-80.

(1998 £ 5 A 18 H3A¥, 1998 4E 10 A 5 H3ZH)



