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Fig. 1. Fluctuations in the temperatures of above- and uoder-grouods
at 2350 m elevation with an elapsed time (Aug, 9-10, 1973),
It showered from 15:30 to 16:30, 1-A :a sleeve community
for Abies Mariesii, 1-B : bare ground. Aboveground 5cm : —o—,
10cm : —-—, 15cm : —x—, 120cm : «--.-- . Underground Ocm :
—e—,. 5cm : --o--, 10cm : --«-- , 1bem @ --x--,
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Fig. 2, Range of temperature fluctuation influ-

enced by distance from ground surface
(calculation from the data in Fig, 1).
Sleeve community inside : —-—, bare
ground : —o—,

Table 1, Water content of soil (w/w, %) with some kinds of vegetation at 2200m
clevation in Abies Mariesii zone and 2650m elevation in Pinus pumila one,

Vegetation zone Abies Mariesii Pinus pumila
Place pitted Forest  Forest Bare Forest Forest Grass- Bare

Depth (cm) inside  edge® ground? inside  edge® land® ground®
0— 5 391.6 290.6 72.3 367.2 73.4 91,1 26.0
5 — 10 288.5 417.1 68,7 424.8 137.3 26.9 31.6
10 — 15 279,2 380,0 79.2 348.9 92.6 29.2 32.2
15 — 20 224.8 398.3 85,5 382.4 36.1 41,3 31.9
20 — 25 189.6 291.3 77.9 155, 8 34.7 39.8 37.8
25 — 30 230.5 216.7 80.6 119.4 41.4 45,1 37.9
30 — 35 83.8 208,8 72.9 111,4 51.7 43.4 34.6
35 — 40 72,8 141.5 61,7 58,2 57.1 75.6 52,9
40 — 50 — — — 79.4 73.5 107.7 72.2
50 — 60 — — — — 71,1 87.2 63.2
60 — 70 — — — — — 65.9 64.3
70 — 80 — — — — —- 92.9 59,2

1) Sleeve community for Abies Mariesii.

2y Artificial bare-ground resulted from constructing the tourist road 10 years ago.

3) Rhododendron aurewm community.

4) Grassland dominated by Phyllodoce aleutica,

5) Natural bare-ground close to the grassland.

: no analysis,
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Fig. 3. The maximum and minimum temperatures during a year
(Sep. 29, 1972-Oct, 7, 1973) at various depths of soil in forest
and at bare ground, When the thermometers were set, air
temperature was about 15°C and about 10°C at 2200m and
2650 m elevations, respectively, 3-A : 2650 m elevation, 3-B:

2200 m elevation, In forest, maximum temperature : —o—,
minimum temperature: --o--, At bare ground, maximum
temperature ; —+—, minimum temperature : --+-- .

IF10°C LRFINEAIE, TOEIMMPBEECEORE R L TORMITRETH S,
i 7s B, BEES TR L D {Eds o ol it, BETHRIGORENESHEE LTREX

MBI D, TRk, TDXSAREED b AEEOWTL, T2 TCRELLRSRK
o



R L T SRR O R I 31

% Fig 3R Lichy, EMEB U T, AR KT 5 ORERER, Fokmi X
DERTEMCHC I IR B, L L, REEEIRAIER e A FETRL,
HIE LA-EHOBE T, S5cm X D ERTIIRE—ETH » 1o, BlIE SHREREOME
b, 19720 H19T3FE DM D L HERsT, RPN, #HE LImEEA, S Som LINOHET
HolotBbhilc, BHRTEAA <Y KA 0cm OREFTAE Ui, #REBEON
EDRARETH o7 23, Som X D EFRC 1T BN & OB EILOBET b, £
RS A0 DfERN L, RNHMEOREREIER L v v BB b i, ZO#Hho
EERERER, 20cm X DBVWETHECES L oh TREBRE It b, HERTIL
0°CIt b L oo BIMKOEBIREEE Y, WE LT X TOE S CHib X » RO FHH
K<, MALEITNTHRET 2 L Bbhic, LaL, o 5em L h RVGECREE 0°
CT, TEBEFHII LIV BRVWBILELRL LD EE b, Z0X 5 ki, BE, #i
Tk, MEROBENEOMEMCEATERBEL L B0, ~1 <= YKROEHARIL, ZhoT
XD B L, TECHLBBLTHERCEL TN W EWS I I Z0nb Ml
Vo

LESKE (Table 1)

AR D+ H > 5 Y AT HIZED D 30em, Zho v FHEN T 3emp e LT,
THEESKBCEE LEND o T, BITHERBC b 5 TRREIEEFEFELL, HRAD30cm
PUFOEC T e BRI E Y FHEN TR, 2B B U Ty FHENDOINEKEILE L
SKRTH T,

BHIR Do~ = Y RACHE, B35 35cm ¥ IR Lic kb ilvz, 7 h B
EXRBEEYR L, Lnl, TAIDVEVWECRABCED Lic, ZOWBD+ 37> v 27
SIEEN T, 5 ~15cm OB CTERENED o UM SR, A 35em k. b IRE
DERBEEFFELr T, BUERRLEHBTE, B XD OB - 1203,
W E SRS e A AN S 5 Too & OEF & HHICHRRINTH - 1oDIE, WH LD
40~50cm DS CEHEKRENL - & b E < 18 o T

—Bie, ARV DAAY S EYHOHENLESKEIIRT, LIEOHEHE CREK
%"C‘jﬁ R o

2350m MR C, 197345 8 9 Har H10H ¥ ToO AR ROBMIIRER, 9 HI15K304
D160 E TH MM D oo T OO L B 28808, v F %N O A RE
B 5 2edhbbhi (Fig 4), v FHENO FEASKBRITIFTCLE LT TRE L)
B EAEALRT, ¥BESICLbEL oo lidvk, HETITHA L D EKERE
) MR LZEEBbhAEKEDEE D bRD LRI, LasL, B CERMLPIRES
CONTEKBIELS LD, ThOBENETI b RELtole, ZOEWHT, BWIILL T
R I s e B OE E D IXFRKC I 53 0 & Bbh, TORHNER 2 oLE%ER
THWKOEERZRL TS EBbh b, ROGKEOEE VL, KR, BELBERLLL
BERTE A b O KD FER & HBEERD B I3 BB K E DR TETCLIDTHA S,

TEOBREE Fig. 5

RE LI EBbhbA+>y 5 RNELORBED Y SHEN, ~1 <Y RRELD
MgETIr, LEEWE I RS L e o T e, LnL, A < Y OEIIERA &



32

( %)

CONTENT

WATER

200

100

<
<

20

SeE dR - MRS - BT B - KT ME

/ 7(——-_—”X\x\_x / x\x
M

—Aug, 9 ¥ Aug, 10
1 1 I 1 ] ]

16 20 24 4 8 12
TIME

Fig, 4. Variation in the water content of soil (w/w, %)
at 2350m elevation with an elapsed time (Aug. 9-10,
1973). It showered from 15:30 to 16:30, 4-A:a
sleeve community for Abies Mariesii, 4-B: bare
ground, Underground Ocm: —— Ilcm: —x—,
10cm : —o—,
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Fig, 5. Soil profiles in different vegetations at 2200m and 2650m
elevations, 5-A and -B show soil profiles in forest and a
sleeve community at the forest edge in Abies Mariesii zone
of vegetation, and -C, -D, and -E show soil profiles in
forest, Rhododendron aurewm community at the forest edge,
and a natural bare-ground in Pinus pumila zone of vegeta-
tion, respectively. The profile of 5-E was illustrated by soil
colour name because the soil was colluvial, The soil of B
layer in each profile except 5-E was composed of volcanic
ashes and lava gravels,

Table 2, Crumb rate of soil (w/w, %) with some kinds of vegetation at 2200m
elevation in Abies Mariesii zone and 2650m elevation in Pinus pumila one,

Vegetation zone Abies Mariesii Pinus pumila
: Forest Forest | Bare Forest Forest Grass- Bare
\\,‘,P}fﬁ pitted inside edge? ground® | inside edge® land® : ground®
Crumb size i i
Depth(cm)\A BiA B! A Bl A B! A BEA B}A B
0— 5 70.1 27,20 —  —i18.5 26.6] L Li — —i7.8 22,229 5.7
5-—10 — —i61.5 36,5, — —| L Li87 56.2f — - — —
10 — 15 49,2 33.654.8 41.214.9 5.3 —  —i24,3 34,1180 19.91 2.3 8.2
20 — 25 62.4 16.969.3 22.1116.8 10.953.3 31.6{ 8.0 4.7 3.1 15,41 1.3 11.4
30 — 35 — —i — — — —43,9 28,2} — e

1) Sleeve community for Abies Mariesii,

2) Artificial bare-ground resulted from constructing the tourist road 10 years ago.
3) Rhododendron aurewm community,

4) Grassland dominated by Phyllodoce aleutica.

5) Natural bare-ground close to the grassland.

Crumb size A : over 2mm, B: from 0.2 to 2mm. L : litter. — : no analysis,
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Table 3, Humus content of soil (w/w, %) with some kinds of vegetation at 2200m
elevation in Abies Mariesii zone and 2650m elevation in Pinus pumila one,

Vegetation zone Abies Mariesii Pinus pumila
T Place pitted Forest Forest Bare Forest Forest Grass- Bare
Deptm inside edge? ground? inside  edge® land® ground®
0— 5 56.0 45,4 11.1 L 12,8 9.9 1.6
5 — 10 36.2 42,0 10.8 L 23.5 2.0 1.6
10 — 15 40.9 40,5 9.7 54.8 17.1 0.9 3.7
15 — 20 27.2 33.6 12.5 55.2 3.0 5.0 2.1
20 — 25 19,7 26.1 9.1 38.2 3.2 3.5 2.9
25 — 30 4.1 13.4 9.5 12.7 4.1 4,1 3.1
30 — 35 12.4 10.9 6.7 12.6 5.4 4.0 2.7
35 — 40 7.5 11.2 5.3 6.0 5.0 6.6 4.6
40 — 50 — — 9.0 4.9 11.7 7.1
50 — 60 — — — 5.0 8.7 5.0
60 — 70 — — — — — .2 4,8
70 — 80 — — - — — 5.7 4,8
1) Sleeve community for Abies Mariesii,
2) Artificial bare-ground resulted from constructing the tourist road 10 years ago,
3) Rhododendron aureum community,
4) Grassland dominated by Phyllodoce aleutica.
5) Natural bare-ground close to the grassland,
L : litter, — : no analysis,
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T EROEEE (Table 3)
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4 B pH(H:0) (Table 4)
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Table 4, pH({H,0) value of soil with some kinds of vegetation at 2200m elevation
in Abies Mariesii zone and 26560m elevation in Pinus pumila one,

Vegetation zone Abies Mariesii Pinus pumila
Place pitted Forest Forest Bare Forest Forest Grass- Bare
Depth (cm) inside edge? ground?® inside  edge®  land® ground®

0— b 4.20 4,59 4,91 3.81 4.21 4.68 4.81

5— 10 4.11 4,52 4,87 3.64 4.49 5.09 5,00
10 — 15 4,19 4,30 5.10 3,40 4,90 5,00 4,82
15 — 20 4,09 4,40 5.19 3.51 5,00 4,90 5,01
20 — 25 4,16 4,42 5.10 3.50 5,03 5,01 4,94
25 — 30 4.44 4,52 4,95 3.80 5.04 4.91 4,94
30 — 35 4.72 4.53 5,01 4.45 5.12 4.95 4.98
35 — 40 4.95 4,69 4,92 4,79 5,15 4,97 4,98
40 — 50 — — — 4,89 5.10 4,89 5,00
50 — 60 — — — B 5,13 5,08 5,10
60 — 70 — — — — — 5,22 5,11
70 — 80 — — — — e 5.11 5,30

1) Sleeve community for Abies Mariesii,

2) Artificial bare-ground resulted from constructing the tourist road 10 years ago.
3) Rhododendron aureuwm community,

4) Grassland domioated by Phyllodoce aleutica,

5) Natural bare-ground close to the grassland,

— : no analysis,
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On the Micro Environment in Mt. Norikura,
the Central Mountain Region of Japan

By OsAaMU SHIBATA, KENJI KATO, TORU ARAI
and TETSUO KINOSHITA

Department of Biology, Faculty of Science, Shinshu University
(Received April 5, 1976)

Summary

The microclimatic and edaphic conditions of the environment in Mt. Norikura
(3026 m above sea-level) were investigated on the east slope of the mountain. The
investigation was mainly undertaken at about the 2200 m elevation in subalpine
zone (1600-2500m) and at about the 2650 m elevation in alpine zone (2500 m- the
top). Vegetation at the former elevation was dominantly formed by Abies Marviesii,
and vegetation at the latter elevation was dominantly formed by Pinus pumila.

The temperature of above- and under-ground in summer depended on the
existence of plant community on the ground. In a sleeve community for Abies
Mariesii at 2350 m elevation, air-temperature above the ground was natural (max.
24.5°C and min. 8.5°C at 5cm distance from the ground surface), and a diurnal
fluctuation in the temperature also was gentle. In bare ground at the same eleva-
tion, however, the diurnal fluctuation was great (max. 31°C and min. 8°C at 5cm
distance from the ground surface), especially at the ground surface, i.e., 38°C
maximum temperature and 8°C minimum temperature. In bare ground in the
alpine zone, the maximum temperature at the ground surface during a year
(1972-1973) was 47.5°C. It was suggested that relatively high air- and soil-
temperatures at a near level to the bare-ground surface were mainly caused by
this high temperature at the surface.

With a rapid movement of rain water in the soil of bare ground, the high
temperature at the surface in the daytime make to lower the water content of
the soil, and this fact will make a worse condition for plant seed germination.
Although plant seeds germinated under such worse condition, the high temperature
observed here will inhibit many physiological processes in plants, because the
plants growing at a higher-elevation habitat require usually lower optimum-
temperature for many physiological reactions than the plants growing at a lower-
elevation habitat.

The minimum soil-temperature through a year, except for that in the forest
in the alpine zone, was about 0°C at all of deeper levels (5-50cm) than 5cm
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depth under the ground surface. In the forest in the alpine zone, however, the
minimum soil-temperature was lower than 0°C at all levels of depth. It is
suggested that soil in the alpine zone freezes to deeper level in the forest than in
the grassland or the bare ground.

The layer of humus soil was thicker in the subalpine zone than the alpine
one and was the thickest in a sleeve community for Abies Mariesii, With the
results of the other edaphic factors analyzed here, soil formation was concluded
to be more active in the subalpine zone than the alpine one.

The horizontal structure of soil was observed in both forests and at these
edges in the subalpine and the alpine zones, but, in the grassland and the bare
ground in the alpine zone surveyed at present, the soil structure was found to be
the layer formed colluvially. A few dark-brown layers found among brown or
light-brown layers were clarified to contain a rich humus, and this result agreed
with the conclusion obtained from the analyses of the other edaphic factors. This
fact may suggest that this area in the alpine zone underwent the repeated renewals

of vegetation in past times.



