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Dynamic Ecology of the Pinus pumila Community
of Mts. Taisetsu, Hokkaido, Japan
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Department of Biosystem Management, Division of Environmental
Conservation, Graduate School of Environmental Science,
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1L @0 ® K

F 2 O A2 5 TR 18 4 A CRVRIR AL Lot Ehilie & o—H P s 2 E, —icq <
(Pinus pumila Regel) WHEMELH L, ~A <Y EFEER T B, -

A =B RTD, A 7Y REEREOMOWEYTEE OEFRCET A ERAIRIIEL, ~ 1 < YO
N4 OMBICHE ST BIED D Tlel, ARORETRBESMOMBE LR Ui b, FBROWAERS &~ —
g o 7 KW OMERTE, 4 < v HOEYER I LB ST DWW COBE R N2 A8 T - B3
T5I2CHEETHD, IHILD LS IR, REKLED AAROMEHOLBLETLTHAD
Rigie\,

oA e OO R LEE Q917) - R (1919) B OB i D, (EF (1931) - &8l (1934~
38) - Takeda (1938) - GLHI & (1950) - FElf) - M8 (1959) % ifd &35 %  OPIERRC, KM (1953, 1965) «
WK (1982) I Fi e DMEMERRENT VB, Z LCBIETERAA = YO MRz O2 B TIFH 5
MEIRTWB,

TS b ~ 4 <V ORHIHE IR PME SR T B, ~1 <2 #¥% 1 DT Kobayashi
(1967, 1971) b EEROME LI L, & L fe, Tatewaki (1963) ydtiiBEILFE O~ 1 = v BB IREE
Lte, Elond <Y BEDAD A A = v OB L TR (1968, 1969) - Ohba (1974) 23z —w o 37
A ADEILTEY R & OBEERE L ool LT3,

A YR BT B, A Y RS ORI BT 5 A BT, 4R, FIREE L E DR
KIS & OB S fo & UNEE, 1965 /NMRINGE, 1974, 19794, 1979b, 19804, 1980 b ; IR
G2/ —~7, 1978 g X), WIS OB & LIS & ORISR IRE Shooh 5, '

L, A < Y#ORLEICT A4 = Y B OV T ORISR TN Ch b, 1=
Bk o B A BA- H A (1935) OB, 5R (1943) ORESMHEHOTF, WP (1965) w X B4:ER
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FEDOIE LTI T OB - Hidg (1965) o, X851 Ito and Nishikawa (1976) D IEREZbc DT OB
BREPFDERSODT, ~A =Y FEEEOEBRITTED I LTI - T,

KR CELHIA A <V EREOBEHETH D, »OoBLSEE LT A =Y FICEWT S M v v &P EL
T, ~A = YHOBBRBECE TS vV HEORECHEL OV TERELLS L THLDOTHD,

KWL A ELDBICHI D, FEEE %Y 2 bt RSB RIS PR E L B i i
HOBEET 5.
2. BER S

FAEAEERF Lo B HIEAD Fig. 1-A) B LUAGE - (CERF AL (Fig. 1-B) ©, 197845 f
26 197948 9 B s TR Tiay s, 198045 Ahb 19824 7 A inid THIEBRI BB 21T i » o KRS
BT (2,290 m) REEEE T5KIUBT, IUEREER 1,800 m 225 2,000 m Bl Rick KO, duibEcR b
EEEOUETH S,

21 BRBR B

KE LM T OKGE BRI < vt Sakai and Otsuka (1970) 12 X i 1968 50 B 8% A
FHEET L APRELS —17°C, $BBARTATIC thh, 8 Bicd AFHARIL 10°C 2z %,
ZOffis X ERE L O ERRE AR L5 LB b5,

RELLOEEHEILR L2 10 BhEHrs 6 BRaGesd TTh s, HE ORI IED CRIET, &
AEEHEEFRTIARH TR LA LRZ oL MR DR 400 cm T2 B0k W b ¥ TR MBE O R
TREE 2D,

AARFIEOMOBELEF UL REUSOXFEOIERHBUIM . G2 EHRMBRMS T SIE ¥ 2 B EH%
Roit, 1977412 B8 197842 3 B sl Co A JIFHEMZ, 65 m/f 236 80m/B gL, &R
34 m/BiC st (LE D, 1978), 46 - CILIEMPERRE <L, 4T 0 A MBI 10 m/Baiiz 5 L5205
b,

MR, TR G O P AR R 0 5 (Fig. 1A L B), ¥ tEmcir, 7
FHUR, ERERE - JUBBIERS - BAEERE» S (ERFAD, 1968), wIFhigHnglE cal
LD,

PRI A B O R F I IS 2 AL &5 % L DJIKIFAHH AT L, FOEBBEROL D LE
ZBRTWB VN, 1965), ¥ ek AMEOFEEDHER IR TE Y, ThuBlEOKBERT CL T LR -
TWa EHEESRTWS (@M - KTF, 1974),

22 i E B R

RE LB ISR « SITEEHA - £ h vl - I vV HO4 DO BEREH 1RO LRE
(FEM, 1963), FFRMFEA 133 X LEE 1,500 m 205 1,600 m D b, ~A v Y HRE D RICE FEEL T
%, REUMZEARTE 1 vV HORBBEEEL T BIUED—2TH5 (Photos 1-4),

N T IHTEAA Y PESRKRES T 52, TOMCREOR VI L) v — ARGR - MR -
EILEARR (BEEMER) - BRESRTMBEOHBEN M2 GE, 1963), ~4 ~ v B HKE R S
EH 1800 m ¥ COMTRS B EETH2, Thl EOME CHEE I ETC ONCRENE D, EE
2,000 m &z AR CRBESOBECSONEETLEOLRERD, b — ARROERMBERIL, ~A < VB
HEEME, EEREL RHRE - TR FEETS (Photos 5-7), —77, EARBRIIBIEE b s —EDH
ETHHL, ~A <V HEL e — AFER - BHESRO X 5 KEEOEVIC X » TRECERAL RV, B
FEER, FHEBE B REET s BECES RS,
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Fig. 1. Study area and the localities of the line transects and sample quadrats. Dashed
line shows the rout of the field observation on 11, March, 1979.
A-K: The line transects, Q1-Q10: The sample quadrats.
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3. MAEAF K
31 SAvrSvEY MR

DB LE D ~ 1 ~ v BEEOWER L OMMOEYREEO LA L 570, LOFA VT Vel b
HBE L Fig. LA-K), £54 v+ 5 ves b BT, L4 LD BARBNCHE & A sy
FEOCREL, ThLOMBEY FRFRLIOOHERE L, 34 V1T v bBVT, BRREOD
PR ERD L5, 3N SHOMER BRI . 3bIC, IV 1T Ve PREVART BIDIC,
3L Ui AR % 10 5k Li: (Fig. 1 Q1-Q10), AFERINT 63 HTH S,

FFEX TR A FTOEBCOWCRE Lic; 1) i : i - @R MY, 2) i o~ <~ EOR
R LW (%) - ~ A~ Y BEEMIRREA, 35 XUV O RIREAE OB S B L ORI (%), 3) BB
Fig. 1-A OB ORTRBCH - THE LEBELZNEL, KELAHERSMREIEN L, BT LLE
& AER OB FEMME SRR T2, BERKMC BT 5HEROADBIRIIERC /25 & 58
Dz, 4) BB : BEGE L RS ORE CREE YA L, Ml SE Table 1 wrd, KEOHEE
LT3, BOWS EREEROBE LB S S Ghis, 1972) o, BEORMHRBHR
PHEOKRE L Licnt, BHBEC X > Tl L,

Table 1. The judging standards of the classes of wind exposure degree.

Class | Degree Contents

T Weak The snow is not shifted strongly and/or it doesn’t commpact tightly by
wind. The snow surface is soft.

I Middle The snow is fairly shifted and/or it compacts well by wind. The snow
surface is harder.

I, Strong There is no snow on the grounds or it metamorphoses into the alpine
hard snow by wind. The snow surface is very hard.

— L

32 FERASR

A =Y HEOWEE ML BT < VHEEF DREY Lice, M v YEARBIETC TV HHFT %
S MPREY, ThENS5X5m2 DR E 1090, F1 5 @ERE L, &HWKMET, ~1 <V REH - F
iy - BRI X O OBERLME Lic. FiRofEENT X » 7.
3:3 XOWMOBE

A Y DEEBRARE T 570w, A < Y EENE FE LTV AL AR MR 1L (1,460 m) ¢,
A=y OMYIYFEERT ofee A <V BEBORL S B LY, ThXhnbENLEbhs
AV VRPOWENSM DB o 7oy TR ZhOFEBhCo &, BR - MR OER - Bk 10 £ &
R R E L,

oo v BRSO EIHORENB T L F o CTRFTHOBRYRL, 1HIEE»HHK10
KOWFENSHE D E2n% s (Photo, 8), T I TILFDIIFE LT AL DOELLE Lic, —F &
E hhOEBOEREIIFRAE LV, FLEEBCELICHC—F ¥ b ToRGEITELS L, 10
SELL RO DA E S~k TH S (Photo, 9),
Flo, SOTEHSHE LG FOWBMARIESA D2 30ecmX30cmBELIINIVLOXE S, Fh
PEDRB Y Z L DL OEREE L, -0, BEEEHFLORNISHCREN IO TH 5,
G OBHEEPE—~THC ST EALHELOMIS, TOBERVICKEREND D, HEOKINILE
BTH ot
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Fig. 2. Five characteristics and their relation to each site on the
transect A-B-C.
(A): Wind Exposure, (B): Snow depth on 11, March, 1979, (C) Shematic cross section
of topography, (D): Plant cover, (E): Height of P. pumilal.
P: P. pumila community, A: Alpine wind-blown dwarf scrub, and rocky gravel
dwarf scrub community, L: Lichens, B: Bare grounds, S: Alpine snow meadow.
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FAERBOREEBELEDL LT VB, 5S4 v T w2 b A-B-CilFhEFRFAI HTNICES 9 (Fig.
1-A), HPEEREeeERL L TER SR TV 5,

A = Y RREOWE L BES I RE B R L OBEROWMBCKHIE LT kT 5,

A BEEDA L SR S E RS0, Al-A3-Clo k5 iR LA O T if=e/hH
W, XU B3-B7O L5 7eNEEEHOE CATMD, HEMCB {EENREET A TH Y, Thbix
Wb BV ER A RS <, BBERS VBT TH D,

Alpb A Te, CLlhd C3hv TOR EMURIE T, R LI s D fy B BE A3 <
T DB ER R < WA T 5. TO X5 B o T =~ Y L OB SRR % WRHE L3 - Tk
BT 5, W, Elle —A - ERhE-CRBOBE S b, HIERERHE S HcRb < b,
A5 CADA~A <Y PG AERTE, ~A <Yy FRc ) B ERRRECHET S X 5k d
{Photo, 10),

A6-B1l-C5hok s apHlE L ClamM@ FRAMED T b, BB EAE D, £
T~ VREERRIL LT, Sl e — A - SRR RS 505, BboBE B T4, M
P ien,

—F, B1»b BAaEnid TR C6xnb C8rNTTHALNS LI, HMIELESE THFITE DR
W - WEROEIEMTH Y, Theflds M~V BHEOMRLEM THS, B2LB3-B4 C5 L
C6: CToOMcABND L5, ~4 <y FEELEHETORTAMND ¢, REE SR L SHER
DRI SR - C, BEERS - BUEICBIT B0, MERLS NI 5L, B3 L BADKLC7LC8D
MTCALRS & 51, AMICIHRT 5. + LT DIcEmEmRE 0EH 5 (B4, B5, C8), 2Tk,
BHATE LI~ ~ v BFNGL Liew0s, MAEEEIERZR D, Mz LA L 100% CHh 5,

4-2 M- AEE  MBRENA IVEEOHE

Table 2 (3~ A < Y BEEOYWE L PEOHEOBRER LT V5, A = KIS TOHMO/E CH
BLTCw%, LaL, HREHD 1 < BHENBUEE B/A) 45 L, HEEHHZFOLE LTEHR X O/
TRV CTHBLT 2 Dkt L, FE & ORIE Tl A = Y FEE O IMBBEIE oD, EHI 1 < VR
WA OB % 55 &, 70 - L7 E OME T, A ~ Y BEES B REDHE THET S Z Lo
DERL, # - FHHEEXORE TR < Y HEREIH LAV, H5CEFEEEL WS 20 2 206

Table 2. The relatiationships between the slope aspect
and the cover of P. pumila community.

Slope Cover Class [7) occuirence of Bpunits BIA

0 1-25 26-50 51-75  76-100 (A) Com. (B) (%)
N-NE 0 0 1 0 0 1 1 100
NE-E- 0 1 3 2 1 7 7 100
E-SE 3 0 3 2 6 14 11 79
SE-S 4 0 0 3 4 11 7 64
S-SW 4 1 2 0 2 9 5 56
SW-W 1 1 0 0 2 3 75
W-NW 0 2 2 5 3 12 12 100
NW-N 0 0 2 2 1 5 5 100
Total 12 5 13 14 19 63 51 81
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5 o Edibh b,

Fig. 3 i3 A ~ 7 B ORE £ RHE DM & OBIERE R LT B MBRHE T, A ~ ¥ BEEAE Rt
Ha# o Wa &, 2O UIWBE LIckBIEhd, Tibb, REMMBATG Tl 1 ~ v BEINE S 5
L, RTUREMRCEA A~ Y BERE LA LS Uit e, MEMTE T, A = v RGO HBL.
0225 100% T X ERWEHIMIC T BI%, A = ¥ B 302 i T0% KA BRI & 1o,
TR A~ 7 A R T, BES LCEIATHELIT 5 L0 AR D, SO LB, ~A
= PR VLRI & T AT O R e B ORI A R,

8 r
CONCAVE

oo N O

NUMBER oF STanDs

0 % l% 2} 3& 4# 5} 6% 7ﬁ 8%‘ 9%
10 20 30 40 50 60 70 80 90 100
Cover Crass (%)

Fig. 3. The relation between the cover of P. pumila
community and the topographic features.

Fig. 4-A (3~ A ~ 2 BRI & B & OBIRE R LT 5, TR L OBaL, ~A < v B%iae<

FTHH, FROSESCHAER S - L, PREOHEDL DAL, BEIER O < fop Bl 11T o
SEHC e B & o < Y B L CL IR LR B 0 T Sidiel, TOBEIIE LA LD 0L LT TH D,
Fho, A VPR UEVCIIHOEA S BV, SO LS, A BRI, Stk LR
@WENMTCORTHEAT B, TRTL, ~A ~ Y TEEAIERE T & T oS CoaAi Lic G235 5 0%,
R C iR B T IR O 5 MINA KIS &b, B TR EWURTRTE L g+ 5,

Fig. 4-B I & ~ A ~ v HEE & OBIRER LT AH, B LA, STl BER 8H o f -

EME 4 AR 31T AR EERWE IR AR T2, B —IEOBESRD N D, foT, ~A =<
o PEETESEER X % 30 om A2 5300 cm R A3 555, 300 em DL EOTHHOREHE 30 FH Licy, ¥
f2, DATTREABH B OME TIL, ~ 1 = 7HEBIRUREBYEON A L L beEis, LiL, 20
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Fig. 4-A. The relation between the cover of P pumila community
and the wind exposure degree (I, 11, I1I).
Fig. 4-B.  The relation between the height of P. puwmila community

and the wind exposure degree (I, II, III).

2590
11,MarcH,1979 e
2008=
®
[ )
0% % e o
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1004~
e ® o
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L 1Y ® Fig. 5.
[
| | ]
100 200 300
Snow Deprr (cm)

The relation between snow depth
and the height of P. pumila. The
line in the figure shows that the
snow depth is equal to the height
of P. pumila.
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FRITEBA TR, Tbs, § BB L E150em T, A~ Y EEEIREEY 5 bbb B
BB, Thid, KL, A~V HEPBICEIEIR T WA ThD ik, Fig. 18), FFE%E 150 cm
Pl kwied ESLMOBRBEER R~ ~ Y HEE ¥ b b,
4:3 NA T UBEEERT DL LA TV BEDOKR L

4:3-1 NATUBEE(LREY Bk

A =y PERC 1002 W eI Tl A~ A ~ Y BERERNC, il — & - SR o iR SR,
B 5 CEEHBYRES ST B,

205 LEMBEWREEZ IR0 37T MERK OV WIS &, OB A 1T o e V7o E 4 A
X DB I (Similarity Ratio; SR, Janssen, 1975)% %M L7%%, Bray and Curtis (1957) i X
BIEFFFIE & Mountford ¥ (RIG, 1976) 1 L 2D LR P L, i OB ##A LT Table 3

Table 3. Four vegetation types neighbouring to P. pumila community.

Vegetation Types H-1 E-4 J-1 B-1
8 . HDHKI EGFED J JKCF BCACI
Species/Stand No. 11216 42223 12237 15565
Bare grounds « » + 1010 10 - - 2010 40 3560 40 35 85 75 70 80 80
Lichens L+ . . 5050505045
Empetrum nigrum var. 4035602570 152025 5 5 252010 +15 10 - 5 5 5
Japonicuin A b
Rhododendron awreum 403030815 - 10 5 - + 5164 5+ .+ 4+ + 5+
Avrctous alpinus 525+ 10 - + 10 5410 5+ 4 510 - 4+ + 5 +
Vaccinium vitis-idaca 5101020 5 « A4 4+ + o . 4 4 4 . + +
Loiseleuria procumbens + +« + +» - 151015 515 520101010 + 5 5 + 10
Diapensia lapponica var. L. . L. p o . .
obovata T+ 10 5 5 2010 20 20 10 520 10 +
Carex stenantha var. L. . o
taisetsuensis + + + + 5 + + 5 5 . +
Vaceinium ovalifoliwm e e e s - 4+ - 4+ +10 - -+ B15 . . 4. 4
Ledum palsutre var. decumbens « 4 + + « « « + + 4+« f 4 o o 0L 4
Saussurea yanagisawae L T o T T T SO S PP
Spiraea betulifolia var. oL .
aemiliana + +
Bryanthus gmelinii S T T S SR SR BT T S
Pentstemon frutescens S
Saliz yezoalpina B T S T
Patrinia sibirica D N
Arcterica nana T e e L T TN S W A

Potentilla matsumurae L T R SHC I S i T SR S S S

Figures show % cover, and + means less than 1% cover.

* 21 XY
1
SR = SV s =5 wivws
k2 (2 T

ST, mBLO iR ERFRAER X IO YOS (iR, OBE -1y B Ae
FH T,
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OFEFEE I, Tok, I TRMELEDMEMEEOL(LLIET 5720, SR ORI LT, ik
Bik LOBHOEE BB

WEK H1cfESRhs H-1Eh vaw 5 v (Empetrum nigrum var. japonicum K. Koch), %3
F v v 7 # (Rohododendron aurewm Georgi), = # €% (Vaccinium vitis-idaea L.) 1o XD, ~A =y
ik SREIOWE LT AEThH D, I o=y (Arctous alpinus (L) Niedenzu) b4 < i 5,
A ORBIIRIE 1007 TH D, WK T B BRI A TP b v, COBIR Y Sy ey v o
g a-v 2 7% (Vaccinium uliginoswm L) B LW Co B4R (ERE, 1976; 9 - (K, 1981) wif
WhDTH 5,

3R, B R A0, WEREE B0 2O b Hy, BEHEERI H-1 B
A BB D D,

AKX 1 oRFES D J-1 8L 3 2 R4 (Loiseleuria procumbens (L) Desv.) A 7 7 x (Diapensia
lapponica var. obvovata Fr. Schm.) DEHIHMINCE e b, BHOEGLIMKRT S, WEBREEAL
Zbhin s, H-1HL E-4BhcE~5 & @Sy ol v, MRSy, Colliniisxsk
DAY HFTFT— 3 R RXAUHE (Arcterico—Leuseleurietum Ohba, ex Suz-Tok. 1964) i2ify > &35
Abhb,

H-1
1] 2
l ll]l .I'lll.llllllll..l]..l.i
E-4
l] ’ Al
s el ..lllL. i, L1l
i IR
gsu- I
>
ERIITMmMAnIInnRe
(&)
B~1
Ll .|||I| “l 1 1 l”l
&
w e
24 sif
&8
w
=3 1]
2o 1y
g T

Stands

Fig. 6. SR, % cover of P. pumila and wind exposure degree of each
stand in four vegetation types (H-1, E-4, J-1 and B-1).
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X B1 eREEIN D Bl OME D TE Vo LT b h D, SO itk
e, MBS 4B DS, RIORENS L1, £ < O HBLT 5 7o - OB OREMHR
AR Ch b, AT SR AR A LA B SRS (Ito and Nishikawa, 1977) 7p & &0
ERHHEPREERGIV L O —FELTHEA TV S,

COAHDS Y, J-1BE B-1 3L, ot BB AR, ARkodiib s viEilo b o (o
EZWIAXAY, £y 2% Table 3 Ty A= [ we Ly [Saussurea yanagisawae Takeda] LU
RENTCBHY) 24 <&, cokd, J-1EE B-1 B EO@SIIRBACT RN A H LT 5 &5

2 bbb, e, H-1He E-1 83720 L 5 ie@ il lgadicv, #-C, o2 BB o & Es: &t
Wz T,

K, ~A =y REEE Zh S AR O L ORE 2/ b o Fig. 6 ¢hb, “hix, buf4%
PRETHHAR HL E4, J1 IO BIARERO SR &, A < v HEWEER L OBEEE & oGy <
LTwb, 20X, ~4 < ifhe EEOMAEREMO M & OMcHERRA 212w B, S »IA
¥ 5 H-1 B3 EEAME oA = VIR E OB I TR BBL L, B S i b~ ~ v Ik
PR DMIE, ST T O TA I IE & A E RS RIsVy, HIKIFD 8~ E-4 B3 oo BN B3 5 03
W o, H-1 AW 2 L iic oo TIREIME S, A~ < v BB E e b 5 X Siehz
bo Et, -1 B-LEA LA B ey, MBS DR AN < o~ A = VIS HRE

M oBLbRb, 2Dk s, BIFEIEE D~ ~ VIR OBEIE B fiy, s BT ik
NSRS o H-1 3 S8 % B-1 B~ SR« B b T 5,

4:32 A TYBEKRAEE

g Y BB OISR 5 BRIRIEA O M oo, T A = Y EEREAE OB BMEER 1T - 72,
Table 3 #187588 & FHEOFIELZ T Table 4 iRk THENES R,

Table 4. Four types on the fieldlayer of P. pumila

communities.
Vegetation Types A-3 J-1 -5 1-5
S ac ' AACEDB JCAKQ FECGC I F H I
Species\Stand No. a1 113 15216 644356 5 4 % 1l
Bare Grounds 20 20 20 20 30 - 30 20 15 10 50 50 60 40 40 - 10 20 20 -
Rhododendron awreum 4+ 5151010 60 10 10 510 10 - 1025 + 10 15 + 15 15
Vaccinium vitis-idaea 515 + + 10 30 50 60 80 70 40 45 30 35 60 3040 5 10 35
Empetrum nigrum var. . L. . . )
Japonicum + 10 510 - 10 + 5+ c 54 - 25 -
Ledum palustre var. ;
diversipilosum 0+ 5+ 50 25 75 40 40
Rubus pedatus 4050405038 + -+ .+ + + 4 « .+ 4 . 410 . . +
Cornus canadensis + + 15 54 e . e e e e g
Sorbus sambucifolia 510 5 5B 4 o« o+ o+ e oo e e e 00w
Streptopus streptopoides + 4+ F 10+ e e e e e e e
Vaccinium uliginosum 5 T S
Linnaea borealis P T &

Figures show % cover and + means less than 1% cover.
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A = VHBERIEClEF S r v 2rbraree kN vay S vOEEENIERCE <, WA 0%
Bz, Tho oMb WO T 5, SO, REL LTE, A ~ Y HEERRELES D
b EbPntoatcdbnbiy, ~Agvy—air Ex2ffE (Vaccinio—Pinetum pumilae Maeda et Suz.-
Tok. 1954) iwF L vbh s,

AR A3 ofEEEh D A-3T0Lx, Wi o o a4 9 3 (Rubus pedatus Smith) HilEHE LIFIE 5 %
DEMBT S, 231 T0flie, =X v 2539 (Cornus canadensis L), & 2 & <5 v (Streptopus
streptopoides Frye et Rigg), U v v w (Linnaea borealis 1.) 15 ¥ Ot I IEBMELE 2 44, & 7oRE
TR RS2 e b,

WA T 1o Eh s 1L, A-SELC BRI U, et T oS v 2 0
YAy EE Ay I VORTHEINR TS, 5T, ~A ~v—areeFEOMEHERL TS
LBLbRD, T L, BERILENE L, ASHBOLTh ELEbLE R,

A3
| Illlllll IlIIII'l |.1l|||||| llllllll
J-1
50
o
5 Lyl Ll 1
= miNnINnmr Ill,nli | ] 1 |
= F-5
[+
3
2 sof
&
I Ill il I i l
i-b
)
100 II nI |l|lili!ii i'lII..Illllll
*
o .
wi I B E
> v :
350- AA\.,:
» g 1131
2 ALEER B
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Fig. 7. SR and % cover of P. pumila of field layer of each stand
in four vegetation types (A-3, J-1, F-5 and I-5).
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Fig. 8. Age distribution of P. pumila seedlings.
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Fig. 9. The relation between the height of P. pumila and D2L.
D: Diameter of branch (mm), L: Length of branch (cm).
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Fig. 10. Correlation between stem length and age of P. pumila.
(data from Mt. Muine)
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Fig. 13. Snow cover of P. pumila community in different times during snow
season in the Taisetsu mountain range. The slender arrow points to
the current branch in the snow.

E: Exposed top, P: Pinus punila community
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Fig. 14. A shematic profile of the cross section
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Fig. 15. Gradual changes of the aspect of P. pumila community on

west slopes in a mountain.

1: Empetrum and Rhododendron rich community (Type H-1 in Table 3),
2: Lichens rich ground (T'ype E-4 in Table 3), 3: Loiseleuria and Diapensia
community {Types -1 and H-1 in Table 3), 4: Bare ground, P: P. pumila

community.
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Fig. 16. Abrupt change from P. pumila community to alpine snow
bank on east slopes on a mountain.

P: P. pumila community, S: Sorbus Matsumurana thicket, L: Litter of P. pumila.
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Summary

In the present paper the dynamics of the Pinus pumila community at Mts. Taisetsu was
treated.

The following items were principal subjects of the present work;

1. Correlation of topography, wind exposure and snow depth with the variation in the cover
and height of Pinus pumila communities.

2. Ecological compositons of the subalpine communities neighbouring to the Pinus pumila
community and their change accompanied with the variation in the cover and height of Pinus
pumila communities.

3. The analysis of growth habit of a Pinus pumila plant.

4. Regeneration of the Pinus pumila community.

The results are asfollows:

1. The variation in the cover and height of pumila pumila communities is closely related to
the degree of wind exposure and snow depth in high mountoins in winter together with micro-

topographic change. The height and coverage of Pinus pumila communities decreases gradually
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when the wind exposure increases in degree, but it decreases abruptly when the snow depth
reacheds the critical depth of possible establishment of the Pinus pumila community.

2. Four vegetation types of community are distingnished in the subalpine communities
neighbouring to Pinus pumila community. (i) a community rich in higher plants (. e. Empetrum,
Rhododendron, Vaccinium), (ii) a community rich in lichens (iii) alpine community, (iv) a com-
munity poor in higher plants.The occurrence of these four types is dependent of the variation in
the cover and height of Pinus pumila communities. According to the decreace of the coverage
of the Pinus pumila community, the types change from (i) to {(iv).

3. A plant of Pinus pumila maintains constant growth rate in every growth stage. Due to its
creeping habit, Pinus pumila communities hold a reasonable community height matching with the
snow depth and the degree of wind exposure in high mountains in the winter season.

4. The regeneration of the Pinus pumila community is mainly due to a vegetative regenera-
tion by adventive roots, and it was shown to be advantageous to the maintenance of the dominance
of the Pinus pumila community.

In the Pinus pumila belt, the seasonal wind blown from north west in winter affords con-
siderble influence on natural environments. It affects the variation in the cover and height of
Pinus pumila communities and forms the asymmetric rige on north-south mountain ranges in
Japan.

Many alpine plants are subject to the wind exposure and their existence was secured by the
estableshment of Pinus pumila communities, while the occurrence of alpine plants and patterned
grounds are disturbed by the establishments of Pinus pumila communities.

In conclusion, Pinus pumila communities regulate, not only themselves but also the alpine
communities mechanically and functionally under severe high altitudinal climatic conditions of
Mts, Taisetsu. Finally, the asymmetrical arrangement of the Pinus pumila community and the
alpine communities in the high altitudinal mountains are discussed in relation to the topographic
arrangement which has been caused by the prevailing N-W directed wind in winters and heavy
snow accumulation in high mountains. As a result, the authors offered a model of the arrange-
mental pattern of the Pinus pumila community, the subalpine and alpine communities associated
the polygon soils and solifluction.
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Photo 1. A bird-eye view of the Pinus pumila zone in the N.
part of Mts. Taisetsu in summer season.

Photo 2. Ditto. The scene is taken in early spring.
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Photo 3. Continuation of the well-developed Pinus pumila: community.

Photo 4. Ditto. Notice some flag-trees of Abies sachalinensis, Picea
glehnii and P. jezoensis, extruded from the Pinus crown.
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Photo 5. A heath fromation in the extreme climatic condition
of Mts. Taisetsu.

Photo 6. Patterned ground and the heath near a peak
of Mt. Kaun.
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Fine stone polygone near Mt. Tomuraushi.

Photo 7.

pumila rooted in a mat of Lichens,

Pinus

Seedlings of

Photo 8.

Loiseleuria procumbens, and Diapensia lapponica,
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Photo 9. A clump of three-year-old seedlings (right) and
a twenty-five-year-old seedlings (left).

Photo 10. A Pinus pumila community, being damaged
by strong wind action,
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Photo 11. Pinus pumila community near Mt. Chubetsu in summer. Arctous alpinus,
Vaccinium wuliginosum and Lichens are also developed along with Pinus.

Photo 12. A view of early March nearly same place as photo 11 shows. Pinus
pumila community is pressed by the snow and no parts of plants are
exposed.
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Photo 13. Adventive roots of Pinus pumila.

Photo 14. Tow-year-old cones of Pinus pumila in early summer.
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Photo 15. Example of fieldlayer of Pinus pumila community ; Ledum palustre var.
diversipilosum dominant type.

Photo 16. Abrupt changes from Pinus pumila community to alpine herb meadow in
the leeside of the slope. Pinus pumila communities are observed only
at the top of the slope and on the undermost part of the slope.
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Photo 17. Alternation of Pinus pumila commenities and alpine
herb meadows on a slope of Mt. Kaun.

Photo 18. Mt. Koizumi in early May. No snow can be observed in
this area and the alpine communities are developed.



