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#-1 ®WE1.5m Lo LR EBREE AREHEE
. . N WRBTR o wrmhior &SRS AR
7ay b B O % s % &EF (%) (& /ha) (%)
2 0 a 0
(cm®/ha)
i *TErToey Abies mariessi 485 12.1 400 13.8
YIEey Abies veitchii 9.28 0.23 100 3.45
A A Betula ermanii 3,442 85.7 900 31.0
LA RS A Prunus nipponica 57.2 1.4 100 3.4
v 7yaF+h= 8 Sorbus matsumurana 23.4 0.6 1,400 48.3
T 495 12.3 500 17.2
L BER AR 3,523 87.7 2,400 82.8
& 4,017 100.0 2,900 100.0
i FATIey Abies mariessi 1,846 80.7 1,300 56.5
YSEY Abies veilchii 55 2.40 200 8.70
A AN Betula ermanii 379 16.6 200 8.70
v 7aFFHh< 8 Sorbus matsumurana 8.4 0.37 600 26.1
SHEERAEE 1,901 83.1 1,500 65.2
IS 3ER AT 387 16.9 800 34.8
& 2,283 100.0 2,300 100.0
T Ty Abies mariessi 3,038 62.2 3,500 85.4
P A= Abies veitchii 146 2.98 100 2.44
L VYA Betula ermanii 1,702 34.8 200 4.88
v 7yuFFHh= 8 Sorbus matsumurana 1.40 0.03 300 7.32
sHEEm A 3,183 65.1 3,600 87.8
IR IER AT 1,704 34.9 500 12.2
& 4,887 100.0 4,100 100.0
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F—-2 WS1.5m KO FAROMER A& AEE
Hi R T I B . o e
Jav b MO 4 w4 aab e L R
(cnd /ha) (%) ?
i FFToey Abies mariesii 1,112 1.51 500 0.25
YIey Abies veitchii 2,246 3.05 1,500 0.76
NA =Y Pinus pumila 11,427 15.5 3,500 1.78
LA AN Betula ermanii 1,747 2.37 12,400 6.32
LS A Prunus nipponica 466 0.63 1,500 0.76
IFRHITF Acer tschonoskit 202 0.27 800 0.41
v yaFFHh~ 8 Sorbus matsumurana 17,194 23.3 15,700 8.00
YhRFFAXER Sorbus sambucifolia 3,299 4.48 7,200 3.67
IV ERYYY Cladothamnus bracteatus 19,200 26.1 96,800 49.3
suay AT Vaccinium axillare 14,483 19.7 47,300 24.1
=Ry A N AV Menziesia pentandra 838 1.14 2,800 1.43
TR F Vaccinium hirtum 756 1.03 4,600 2.34
Jay)Ng Euonymus tricarpus 329 0.45 1,300 0.66
VAU N A Enkianthus campanulatus 124 0.17 300 0.15
FNFTx T Rhododendron aureum 274 0.37 100 0.05
S AT 14,785 20.1 5,500 2.8
JREER AR 58,912 79.9 190,800 97.2
&t 73,697 100.0 196,300 100.0
H FATITEY Abies mariesii 11,181 42.1 2,200 3.14
vIry Abies veitchii 277 1.04 600 0.86
NA Y Pinus pumila 38 0.14 100 0.14
LA AN Betula ermanii 852 3.21 9,300 13.3
yh ATy S* Prunus nipponica 194 0.73 1,000 1.43
IFH LT Acer tschonoskii 38 0.14 200 0.29
v yaFF+H~< N Sorbus matsumurana 5,182 19.5 9,300 13.3
YHhAFF AR Sorbus sambucifolia 274 1.03 1,000 1.43
IV~ ERYYY Cladothamnus bracteatus 1,965 7.40 12,000 17.1
ruav Ad Vaccinium axillare 636 2.40 2,400 3.43
39TV Y Menziesia pentandra 4,692 17.7 22,800 32.6
TR F Vaccinium hirtum 255 0.96 4,400 6.29
7 ay )N Euonymus tricarpus 516 1.94 3,600 5.14
IRy Enkianthus campanulatus 375 1.41 800 1.14
FNFTx T Rhododendron aureum 17 0.064 100 0.14
FAvaw ¥y KT Lonicera tschonoskii 54 0.20 200 0.29
SHEER AT 11,496 43.3 2,900 4.1
IR BER AT 15,049 56.7 67,100 95.9
Gt 26,545 100.0 70,000 100.0
T FAHTIEY Abies mariesii 19,164 80.7 6,700 39.9
L AN Betula ermanii 13 0.05 200 1.19
IAHITTH Acer tschonoskit 377 1.59 1,100 6.55
I aFF A~ K Sorbus matsumurana 2,724 11.5 2,400 14.3
s AT Vaccinium axillare 489 2.06 900 5.36
a3 IVY Menziesia pentandra 786 3.31 2,800 16.67
TR/ F Vaccinium hirtum 156 0.66 2,000 11.90
7 a1 NSt Euonymus tricarpus 43 0.18 700 4.17
SHEER A ET 19,164 80.7 6,700 39.9
JREER AR 4,588 19.3 10,100 60.1
&t 23,752 100.0 16,800 100.0
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Summary

We investigated the stand structure at the treeline in Nishikoma Station, Shinshu University
Experiment Forests. A 0.03 ha permanent plot, 30m long in the slope direction and 10m wide, was set up.
The lower part of the plot adjacent to a subalpine evergreen coniferous forest was dominated by Abies
martesii, which inhibited L-shaped distribution. Thus, an evergreen coniferous forest was assumed to exist
stably in the lower part of the plot. The upper and middle parts of the plot were classified as an ecotone
between alpine dwarf pine and subalpine evergreen coniferous forest characterized by irruption of shrubs
predominated by the Ericaceae species. These broad-leaved shrubs dominated the lower layer of the plot,
suppressing saplings of evergreen conifer species in the middle of the plot, whereas it competed with
broad-leaved tall trees (Betula ermanii) in the upper part of the plot. In addition, saplings of Abies veitchii,
which did not appear in the lower part of the plot appeared in the upper and middle parts of the plot due
to the edge effect. These results suggest that it is important to not only keep attention on which manner
conifer species respond, but also on broad-leaved tall trees and shrubs to forecast treeline shifts under

global warming.

Key words: ecotone, edge effect, global warming, shrub, strata



