E A O AR s L MBI B 3 4 AR

I. XE@Br&EFEBA—-LADBICETS
EBEH AtEEORFEE(

KR B R
KSR (o - HHEDR g
e B &

MK 3t « e/ P

& L & [

SEOBNBERIELC T TR LY, 2BFEL L 2 ATEIUHH L WEESLEHEDH
MEBIC S 2 ARERMBEC It - T B, L% EIIRCE 5 BT S OB X -
fﬂ%%:éhéﬁ%m%GE%M@%wm%m%@%mm%®ﬁﬁf@%obﬁ%ﬁﬁ@
LrDX5EHAE L TCESIUE CIRELD AT A VR LD WL OhOHRERD 5,
—7F, B CIADEED LWL e - T o f EOBEC T - T, ELUEY D 5 R
e & AR X A EENEE, DO BILE, WHEL FOBRIC L o TREDAED X
5 7o P I B X DR OBEA R E B 7 » T b SO X B BHECEN, &
BIEA ST, SEECT » TE 50 RIBAEIIG 5T & & A TH D,

%%6mw%$u%ﬁ%%v%%i@%@%%ik%ﬁﬂé&aA%m&%ﬁ@%mﬁ%
WO A B LIFTHEC OV THAOBEXHEL Tk, MR TERER Yy &
%Eﬁw—%%MDmi®ﬁ%,?kb%%mm%@@@m%mme%@%ﬁ@m%mo
WTHE LT, ChBDORAFEIMTLCINETOBEMCH I » TTBE ) — AT R
W, AR X A5HDTPEAI S I TH#E, 5502 T ABRCE I8
FROfEA D HREIEO TR 5 ms HTERBHL S WL o0 BEL, SEREL T,
TECON L B T EY RN BEL TS, #RERIbE#Ebchsn, chiT
DERBEDFED, ZCHRET D,

t%,:@iékﬁﬁ%%ﬁ?éﬁm,Lﬁtw%%mgégm%®ﬁﬁﬁfééﬁ,c
I TR Al R kS 7 TR % (Permanent quadrat method) 126 572, L LSEIO T
i, BB S I b e A OB YT A DT LT, AREO BN TS LS
etk a B, ¥R EOBI A EE L,

ARFEXREE S TEIMRFE R, RS 7 SO RIBREBEE OB IO
THD OO TH D, Fh, REFEWRBE, IRERE R X071 7 28R &4
VAR & MR B B e, PR T SRR ERT S,

RPFI495E 4 A30A 34



36 BEMRFRFMLE FILEE 15 (1974

NEBHE LU FHE

T L OREITEB b < 2 HVTL968F L » 1973 bl » T, REBF HElHEoT
ﬂﬁw~w%iow%$@wmﬁﬁ®4ﬁﬁuﬁufq&otomavaNo1%i0No
2T EE S — LI OB E {2680 m#h 5 T, EEI#ﬁD%mFWLz‘ELD, No. 1k E#h &

LCBINEREL, BRI A D HRAEANC, No. 24k No. 11 L T1968FE LA B L
DA D B U R R IRPNCERE Ui, No. 3L 85 ) — L EROEER 2610m o
BT, BIROFL2XACHID, 1968 FLIRESLA b 2511 U 7RI 0 #hE © & 5,
No. 4 13425 2850m DA TR O ARG &7z D WERER TR - GE1RAD. #H
IO LTSI — 1w RT LR TH B,

Mt.Inamae

"7:5 pathway

KISO

Fig. 1. Map showing the areas setting of permanent quadrats
(No, 1~No, 4) in Senjyojiki-circue, Mt, Kisokoma.
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2=y PZERIRIESV, I, I, MRE L, BEIRLDOERD I3 h b A
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MAD, BRI L L 2 ATH B, T OMNTITERI BN, MERL Dok 570l
WFROFELERIETICORTHE == v P b ORISR LT D,
ERWIOTIHELEDANTIZEZE L L, v =TF /7 FV vy o5 fiie et *+
DR H > T I ¥ ~F VAL DWNTHIEBP D00 TH 7o & DFER AR ORI
HETHET 5 &, 1972FICITRI968FIC  bNT I v~ F Vo3 O LD LEEE L L HEM
LD, s¥=7F/7FV vV Y, 2A5aEF, XHhH5AL DD DEEGNED
Lico D HOBESERO == » ML, 196841121002 = » +ip202 = » FTH D
D, WML CI972ET 369> = » ML, HHUENE L QEAL Z LB B
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P2t < No. 2 D 19684 H1972E & COMERHRIIE -2 B IO -3 KR T LR T
Bh, ZOMAEIINo, 1 DM THEH Y, HEEAHIODDP DR T, RABKROENBE
DT AD B Lic b 2 A TH D, HHERNe. 1 LigE A EED ey, No. LIZit &

Table 1, Number of unit appeared species in the permanent quadrat No. 1
set on alpine vegetation near a pathway in the Senjyojiki-cirque (alt.
2680m), from 1968-1972, Size of the quadrat is 1x1m, Quadrat
contain 100 units (10 x 10cm),

Number of unit appeard
Species
1968 1969 1970 1971 1972
Solidago virgaurea subsp, leiocarpa 10 14 7 0 0
(MIY AMAAKINOKIRINSO)
Artemisia sinanensis 31 29 4 3 0
(TAKANEYOMOGI)
Peucedanum multivittatum 18 33 21 5 6
(HAKUSANBOFU)
Potentilla Matsumurae 59 63 62 34 31
(MIY AMAKINBAI)
Ranunculus acer var, nipponicus 6 9 7 0 0
(MIY AMAKINPOGE)
Rumex arifolius 16 9 7 5 0
(TAKANESUIBA)
Polygonum Weyrichii var, alpinum 0 3 1 4 0
(ONTADE)
Gramineae and Cyperaceae 12 20 16 7 4
(INE-KA . SUGE-KA)
No vegitation 0 | 1w | W 60 69
Date July 26‘ Aug, 13’ Sept, 16 | Aug., 28 | Aug, 2
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Fig, 2, Density of some species in the Fig. 3. Density of some species in the per-

permanent quadrat No, 1 set on alpine
vegetaion near a pathway in the Senj-

manent quadrat No, 2 set on a preser-
vative zone of alpine vegetation near
the No, 1.Size of the quadratis 1x1m,

yojiki-circue (alt, 2680m), from 1968-19

72, Size of the quadrat is 1xIm, —(O— : Solidago wvirgaurea subsp, leio-

—()—: Solidago virgaurea subsp, leio- carpa, —X— : Artemisia sinanensis,
carpa, —x—: Artemisia sinanensis, — ¢« — A~ o —: Peucedanum multiviita-
e 0 e A 0 — : Peucedanum multivitia- tum, —&— : Potentilla Matsumurae,
tum, —&— : Potentilla Matsumurae, and—{— : Rumex arifolius.

and —{[J— : Rumex arifolius,

b ofeF v Zar<ndh, BEKL» L\, & CIRI968ELE, == F ik
JOBBRC SV CIY=7F /%Y vV Y, ¥ vHEY 7 PR0@ld LCw 50T
13 & A EEAIR D, BETHMOEICSH D, LTI xF VA & 2321 DY
INPVE L\, FEMLRE O XSG 1Y, 19720 R 19682 { BT 3 Y= Vo34, K3t
AL ADEDBEENE D, 1Y TFEIFIVVIY, NIV VEY 7O NS LEE
PR LT D, Hefiha = o PRI, 1968FIC 5 2= » FTH T b DREIIA L,
1971SE AR I T L 72,

A5 < No. 3 DAL TIBET, 22io EILsE o -k < S Uiz b &2E Lk
BEFehHh, LoAHETARPEENADN D, 7ok & OBFILI968FE LI A D 2511
Ll o Tnb, OMEOI969FEN H1IT3FE F COFMBHREIE -3 LRT LB TH %,
1969 LRI 331 5 D = = » PEIIIZE ARG 2y, ZDHMOMEHF A Z B, &
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Table 2. Number of unit appeared species in the permanent quadrat No, 2
set on a preservative zone of alpine vegetation near the No, 1, from
1968-1972, Size of the quadrat is 1x1m. Quadrat contain 100 units

(10x10 cm).
Number of unit appeard
Species
1968 1969 1970 1971 1972

Solidago virgaurea subsp, leiocarpa 37 38 39 33 32
(MIYAMAAKINOKIRINSO)

Artemisia sinanensis 41 49 38 47 50
(TAKANEYOMOGI)

Peucedanum multivittatum 38 41 39 38 39
(HAKUSANBOFU)

Geum pentapetalum 6 8 5 8 9
(CHINGURUMA)

Potentilla Matsumurae 35 50 61 69 86
(MIYAMAKINBAI) .

Ranunculus acer var,_nipponicus 26 8 0 16 23
(MIYAMAKINPOGE)

Rumezx arifolius 9 14 18 6 22
(TAKANESUIBA)

Polygonum weyrichii var, alpinum 0 1 2 2 1
(ONTADE)

Gramineae and Cyperaceae 37 38 39 21 46
(INE-KA - SUGE-KA)
No vegetation 5 3 2 ‘ 0 ‘ 0
Date July 26 1 July 28 | Sept. 161 Aug. 28 ‘ Aug, 2

IvY=Y VLY, FVI<, 4£x
B, ArHomMnsE Ly, kY
AAFY YRy )y SIERIC
X o THWE OB R 23— TRV A%,
ZDZ AL, ZhbOREDAH M
OEARCHEIZ & » CHRERHZTTCIC
WiFEL T\ich, RIEHZEL T in
Moleh Liciedb bEL2 bbb, I
BB O HXAEIA X 1973
1969FIZ K BRT IV A4 T LV VYD

Fig. 4. Comparison of vegetational cover area in 1973 EEMNEML, saH YT A DE
with 1968 in the permanent quadrat No, 3 set on &S24 LCW32, FOfMCiik

alpine vegetation near a bottom of the Senjyojiki-
; AN (AR 7 oo SEEHR
cirque (alt, 2610m), Size of the quadrat is 1x1m. SBALIRE IR oo SELH

: Vegetational cover area in 1968 and 1973,
“.__: bare land in 1968, () : bare land in 1973,

WD ==y PHILI969FEIL S == o
FTH T DAY, 19THFIIL L =

@: area that was covered with vegetation after =y MEWD Ui, Tok19685-7 A
1968 and@ED: area that was newly bared among 26H &19734F 7 H 251 ol f ORI

1968 to 1973,
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Table 3, Number of unit appeared species in the permanent quadrat No, 3 set on
alpine vegetation near a bottom of the Senjyojiki-cirque (alt, 2610m),
from 1969-1973, Size of the quadrat is 1x1 m, Quadrat contain 100
units (10 x10 cm),

Number of unit appeard
Species
1969 1970 1971 1972 1973
Solidago virgaurea subsp, leiocarpa 9 4 7 7 11
(MIYAMAAKINOKIRINSO)
Gentiana nipponica _ 10 21 26 25 27
(MIYAMARINDO)
Shortia soldanelloides 71 69 75 80 78
(IWAKAGAMI)
Peucedanum multivittatum. 28 23 30 26 27
(HAKUSANBROFU)
Viola biflora 40 24 50 41 46
(KIBANANOKOMANOTSUME)
Potentilla Matsumurae 65 69 72 74 77
(MIYAMAKINBAT)
Geum pentapetalum 42 38 57 50 59
(CHINGURUMA)
Parnassia palustris_ 2 2 9 0 | 0
(UMEBACHISO)
Coptis trifolia 16 54 55 46 48
(MITSUBAOREN)
Polygonm viviparum  _ 67 33 60 71 60
(MUKAGOTORANO)
Fritillaria camtschatcensts 36 0 16 47 43
(KURQYURI)
Veratrum stamineum 2 0 0 1 1
(KOBAIKEISO)
Heloniopsis orientalis 3 1 2 3 3
(SYOJYOBAKAMA)
Gramineae and Cyperaceae 8 21 18 30 25
(INE-KA « SUGE-KA)
No vegetation 5 5 0 0 1
Date July 28 |Sept. 16 | Aug, 28 | Aug. 2| July 25

BRI 4R T R TH Do METHMOMBNE VLTV ALY, FEHIEE AL
EH\DT, 1m? pOMEOHEBEF LB L TA 2 &, 196881345 0.66m2 TH 1D
WXL, 19734135690, 86m® T, T O SERIC 1m? b 0. 20m2 N Lz o B,
FEE D { No. 4 13RS T-OREREMEC, BHRICEMCET L0 TH DN, il
THMIZLR L& RD, KBy BEEEOE AT A2y Y 9RIEDH, ~ oz xy, Fa
VALY gn ENREL T b0 BERGE WERIED & Z2RE HTHE~ Ot Z LB AE -
T 5%, 1973FEHAE LA DB STy, 19685E 0> B 19734 o Te B TR B 4 3
—Agt, &= beh, EEOHBl= = o PR RD &, 1968FEN H1973E FTORIC
Einticboidied, Hil==o FRODIRVLORRVTEEAEBLD I 5T b DIk
A XZFBLOAFET, FOMt TR IBPOEREZRL, LAy A2EYy, F
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Table 4, Number of unit appeared species in the permanent quadrat No, 4
set on alpine vegetation across a pathway in the Gokuraku-daira (alt,
2850m), Size of quadrat is 0.3x30 m., Quadrat contain 30 units(0, 3% 1m)
and divided into three division including 10 units, namely I, II and III,
respectively,
Number of unit appeard
Species Division
1968 ‘ 1969 ‘ 1970 l 1971 { 1972 | 1973
1 3 3 2 2 1 1
Leontopodium shinanense IIIII g ,‘; g’ g ,? %
(HIMEUSUYUKISO) |77 e
Total 15 13 11 13 10 9
I 3 2 0 1 1 0
=4 5
Artemisia glomerata Il]II Z i i g j g
(HAHAKOYOMOGY) |
Total 12 10 9 11 9 9
1 3 3 2 2 2 1
Campanula dasyantha _ IIIII }3 1(1) 8 8 ,(7) 9
(CHISHIMAGIKYO) oy
Total 12 14 11 11 9 8
1 2 2 0 0 0
Vaccinium uliginosum var. alpinwm ]I]II lg g g g 8
(KOBANOKUROMAMENOKY | oo R
Total 20 20 17 16 15
I 0 0 0 0 0
Loiseleuria Procumbens IIIII (1) 8 g g ?
(MINEZUO) e SR e
Total 1 0 2 2 1
1 0 0 0 0 0
Cassiope lycopodioides I]III (]) (1) % % é
(IWAHIGEy T RS I I
Total 1 1 2 2 1
I 2 2 1 0 0
Diapensia lapponica subsp, obovata }I]II ; g 8 8 ?
wAaumMegy o Ly e
Total 16 15 16 15 12
I 3 3 2 1 0 0
Viola crassa ]1111 % (1) [11 % % f
(TAKANESUMIRE)
Total 5 4 7 4 3 3
I 5 5 5 5 4 3
Potentilla Matsumurae IIIII 18 lg 18 g SS) ?)
(MIYAM AKINBAL) | 7 o B
Tota 24 23 24 23 21 21
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1 0 0 0 0 0
Dryas octopetala var, asiatica ]I]II (1) (1) 8 8 8
(CHY ONOSUKESO)
Total 1 1 0 0 0
1 5 5 5 5 3
Minuartia hondoensis ]I]II lg g g g g
(TAKANETSUMEKUSA)
Total 23 20 21 21 19
I 5 5 3 4 4
Gramineae and Cyperaceae IIIII 13 18 g 18 2
(INE-KA « SUGE-KA)
Total 23 24 21 23 21
I 0 0 0 0 0
Pinus pumila II]II g g g g (2)
(HAIMATSU)
Total 2 2 2 2 2
1 3 3 4 5 6
No vegetation I]III 8 8 8 8 8
Totat 3 3 4 5 6
Date Aug. |July [Sept. [Aug. [Sept. {July
10 28 17 27 6 26
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The Ecological Studies of Alpine Plants

II. The Vegetational Change in a Alpine Zone Caused by
Human Disturbance

By Akio Usinara
Laboratory of Crop Science and Plant Breeding, Fac, Agric., Shinshu Univ, and

Yasushi Sano

Laboratory of Olericulture and Floriculture, Fac, Agric., Shinshu Univ,

Summary

In order to examine the influence of disturbance by hnman upon alpine vegetation
of Mt. Kisokoma, permanent quadrats have been set around Senjyojiki-circue since 1968,

Four quadrats were set on the points shown in Figure 1. Size of the quadrats used
were 1 X 1m with 100 units of 10x 10 cm in station No. 1, 2and 3 and 0. 3 x 30m with
30 units of 0.3x1 m in station No. 4,

The results obtained are as follows ;remarkable decrease in numbers were recognized
in some alpine plants, e. g. Solidago virgaurea subsp. leiocarpa, Artemisia sinanensis,
Peucedanum multivittatum and Rumex arifolius in the No. 1 quadrat and Leontopodium
shinanense and Ariemisia glomerata in the No. 4, which were set on near pathway
(Figure 2 and Table 4). And also, increased tendency of the numbrer of bare land unit
was recognized with progressing the year (Table 1),

On some species such as Potentilla Matsumurae, Minuartia hondoensis and grasses,
which decreased its number in the quadrats near pathway was progressed slightly compa-
red with other species. It may be suggested that these species have tolerance to bared
land.

In No. 2 and No. 3 quadrats set on the conservative zone, on the contrary, rema-
rkable vegetational change was not recognized, and numbers of bare land unit decreased
with progressing the year (Figure 3, 4 and Table 2, 3).

From the result obtained above, it is clear that the alpine vegetation is influenced

considerably by human disturbance.
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