Structure and growth of natural conifer and deciduous
hardwood mixed forest stand at Urahoro district in Hokkaido
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Fig 1 Location of the experiment plots
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Table 1 Existence rate in stratum of main tree species

Existence rate in the upper stratum emergence

Topography Number of Abies Betula Cercidiphyllum  Quercus mongolica
observed places . . N ) ;
sachalinensis ermanii japonicum var grosseserrata
. 8 87.5 0 125 50.0
Accumulation terrace
Steep slope 26 30.7 15.3 50.0 34.6
Ridge 29 62.0 34.4 0 79.3
4
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Fig 2 Locations of standing trees and the profiles of each forest type

e A Abiessachalinensis

Acm Acer mono

B Betula ermanii

C

Q Quercus mongolica
var gorosseserrata

A Acer palmatum

M Maackia amurensis

Cercidiphyllum japonicum Acj

P Picea jezoensis
P Prunus ssiori

S Syringa reticulata
Acer japonicum
Ca Carpinus cordata

Fraxinus lanuginosa

F
K Kalopanax septemlobus
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Table 2 Outline of the permanent plot

Percents of

Area Volume .
Number of coniferous trees
Permanent plot living trees
ha No /ha 3/ha Number  Volume
No 1 - 0.25 1 416 366 37.2 56.3
Accumulation terrace
No 2 Steep slope 0.20 1 730 407 11.3 2.5
No 3 Ridge 0.115 4 130 513 51.2 16.8
No 4 . 0.25 1 076 430 36.1 69.2
Accumulation terrace
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Fig 7 Stem volume distributions of individual trees on each diameter class
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Table 3 Values of I-indicies of each species
species No.1 No.2 No.4
Abies sachalinensis 1.388 1.385 6.748 8.656 1.136 0.962
Picea jezoensis 1.447
Cercidiphyllum japonicum 6.667 6.250 20.000
Acer palmatum 4131 3.923 1350 1314
A mono 7.708 1.159 0.947
Carpinus cordata 2.778 2.989 2.882
Magnolia obovata 4.828 4.438 16.364
Tilia japonica 4.618 4.769 5.303
Syringa reticulata 2374 2.420
D 30cm Total D 30 1.190 1.147 1.548 0.803 0.723
Total 1.236 1.223 1130 1.112 1.142 1.133

I5 values of 15 -indicies after 4 years
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Fig.8. Locations of standing trees Abies
sachalinensis on plot No.2
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Fig.9. Relation between tree diameter and its age
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Table4 Occupation rate of stem volume of the superior 5 dominant species in each plot
species No.1 No.2 No.3 No.4
Abies sachalinensis 56.3 16.8 38.9
Picea jezoesis 30.3
Quercus mongolica 9.2 28.0 398
var grosseserrata
Cercidiphyllum japonicum 10.1 23.2 10.6
Ostrya japonica 5.0 4.9
Tilia japonica 4.1 7.1
Acer palmatum 18.3 9.0
A mono 17.0
Syringa reticulata 4.1
Kalopanax septemlobus 224
Prunus ssiori 7.7
Total 84.7 90.6 92.9 94.6
1974 1976 1978
5 ha 1974 1978
0. : 0. . 0 0. . md

1970 1975
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Table5 Stem volume increments in each plot

No.1 No.2 No.3 No.4
1974 Mortalities 9.52 2.38 8.37 11.66
Net increments 11.17 12.08 15.81 14.53
1976 Gross increments 20.69 14.46 24.18 26.19
1976 Mortalities 11.31 5.46 6.64 0.15
Net increments 5.92 6.76 16.06 7.55
1978 Gross increments 17.23 12.22 22.70 7.70
m /ha yr . . 1977
o1 o 3 o 4
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Fig 10 Gross stem volume increments and mortalities of individual trees
on each diameter class
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6 1976 1978 DBH10cm
Table 6 Stem volume increments after felling 1976 1978 DBH 10cm

No 5 No 4
Felling plot Non felling plot
1976 303 408
Number of living trees at 1976 No /ha
1976 Stem volume at 1976 m’/ha 212.93 439.83
Mortalities mi/ha 2yrs 7.61 0
Net increments m3ha 2yrs 3.89 7.42
Gross increments mé/ha 2yrs 11.50 7.42
1976 1978 o 4 -6
-13
30 45cm
o1 -10
10cm 32 015 * -5 10cm
73.5cm 6.25 3
75 3 15 115 3
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ol No 1 Relation between number
of trees and volume on No 1 stand
o2 No 1 Relation between
number of trees and mean diameter on No 1 stand
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1978
1977 51 43-45
1974 12 29-37

Summary

Five plots each0.12 1.0 ha in area were set in a natural mixed forest of coniferous and broad-
leaved-trees in Urahoro district Hokkaido The structure and growth of the stands were investigated
in four permanent plots Felling trees experiment was carried out in a stand adjacent to one of the
permanent plots

Permanent plot No 0.25ha was located on an accumulation terrace near a river Abies
sachalinensis occupied most of the upper stratum of the stand and Quercus mongolica var
grosseserrata and Cercidiphyllum japonicum also occupied partly the upper stratum But the latter two
species were few in the lower stratum A sachalinensis in the stand was assumed to regenerate
simultaneously from the characteristics of the frequency distribution of individual tree on each diameter
class the spatial distribution of standing trees and the tree ages of the species

Permanent plot No 2 0.2ha was situated on a steep slope where deciduous hardwood trees
mainly grew The upper stratum was composed of Q mongolica var grosseserrata C jakonicum
Acer mono and A palmatumand the lower startum Syringa reticulata Carpinus cordata and so on
A sachalinensis was restricted to narrow places near the ridge

Permanent plot No 0.12ha was situated on the ridge The stand roughly consisted of three
strata The upper stratum was composed of Q mongolica var grosseserrata Kalopanax septemloubus
and so on the middle stratum A sachalinensis and Acer japonicumand shrub species The stand
density in terms of number of standing trees was highest among the four plots and selfthinning of trees
was observed in the lower stratum

Permanent plot No 0.25ha was also situated on an accumulation terrace The stand was
a mixed forest in which A sachalinensis and Picea jezoensis mainly grew The structure of the stand
was similar to that in plot No

Ages of A sachalinensis in experimental felling plot No 5 1.0ha were about80 110years
It needed about 150 years that deciduous hardwood trees in the stand grew to 40 cmin diameter

The gross increments of stem volume were 9.5m /ha yr in No 6.7 in No 11.7in No
and 8.5in No respectively The stem volumes of dead trees were5.2 m /ha yr 2.0 3.8and
3.0in No respectively

Selective cutting was carried out in stand No  which was situatde on an accumulation terrace
The cutting ratio was 40 in volume The growth of the residual deciduous hardwood trees which
belonged to diameter classes below 40 cm was promoted by the cutting



Thinning in the accumulation terrace stand selective cutting in the steep slope stand and

shelterwood cutting in the ridge stand were proposed respectively as guide principle for the
management of the mixed forest in this district



