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Fig. 1. Arrangement of crowns in the Plot A.
Notes; As: Abies sachalinensis
Pj : Picea jezoensis
M : Magnolia obovata
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Table 1. The number of trees in each grade of height in the Plot A

Height (m) 0~ 2~ 4~ 6~ 8~ 10~ 12~ 14~ 16~ 18~ 20~ 22~ Total
Abies sachalinensis 3 4 1 1 2 4 15
Picea jezoensis 1 1
Magnolia obovata o1

_ Total o 0o 3 4 0o 2 o0 o0 1 1 2 5 18

Table 2. The number of trees in each grade of D.B.H in the Plot A

D.B.H (cm) 0~ 5~ 10~ 15~ 20~ 25~ 30~ 35~ 40~ 45~ 50~ 55~ Total
Abies sachalinensis 4 3 2 1 1 1 2 1 15
Picea jezoensis 1 1
Magnolia obovata 1 1

Total 0 4 3 2 0 1 2 0 1 1 2 2 18
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‘Fig. 2. Arrangement of crowns in the Plot B

Notes; As: Abies sachalinensis
A : Acer mono
Be: Betula ermanii
Bm : Betula maximowicziana
Q : Quercus mongolica var. grosseserrata
Tj: Tilia japonica
M: Magnolia obovata
K : Kalopanax pictus
Pm : Prunus mazimowiczii
Pa: Phellodendron amurense var. sachalinense
C : Cornus controversa
H: Hydrangea paniculata
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Table 3. The number of trees in each grade of height in the Plot B

Height (m) 0~ 2~ 4~ 6~ 8~ 10~ 12~ 14~ 16~ 18~ Total
Abies sachalinensis 1 1 2 2 1 1 8
Betula ermanii 4 5 5 2 16
Betula mazximowicziana 1 1
emmcaarragy ot vas: 35 1 1 10
Acer mono . 2 4 2 1 9
Kalopanax pictus 2 2
Phellodendron amurense var. 1 1
sachalinense
Tilia japonica 3 2 2 2 9
Magnolia obovata 1 1
Prunus sargentii 1 1
Cornus controversa 1 -1 2
Hydrangea paniculata o 1 1 . 2

Total 5 15 17 13 6 0 1 .4 1 0 62
Table 4. The number of trees in each grade of D.B.H in the Plot B

D.B.H (cm) 0~ 5~ 10~ 15~ 20~ 25~ 30~ 35~ 40~ 45~ Total
Abies sachalinensis 3 2 . 1 ) 2 8
Betula ermanii 11 3 1 1 16
Betula maximowicziana 1 1
Qurcts monglia var g : 1
Acer mono ‘ 6 2 1 9
Kalopanax pictus ¢ '

Phellodendron amurense var. 1 1
sachalinense

Tilia japonica 5 3 1 9
Magnolia obovata 1 1
Prunus sargentii 1 1
Cornus controversa 2 2
Hydrangea paniculata 1 1 2

Total 37 15 1 1 2 1 1 0 2 2 62
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ey b CHER20m @2 5 MEELK, 8ENRImRWDOIDOTHD, LIth-T
EREEREELT, HOIXFIREREL, PRV, 454, A2V H=FRP AR
BiEhNE, BEBRPERPLOBS TH S,

CCTH 2= A FHRFTNCDO2 V7 — b CHES CHELELT S,

0 20
Fig. 3. Arrangement of crowns in the Plot C.
Notes; As: Abies sachalinensis
Te: Taxus cuspidata
A : Acer mono
Be: Betula ermanii
Q : Quercus mongolica var. grosseserrata
K : Kalopanazx pictus
Tj: Tilia japonica
Ax: Acanthopanax sciadophylloides
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Table 5. The number of trees in each grade of height in the Plot C

Height (m) 0~ 2~ 4~ 6~ 8~ 10~ 12~ 14~ 16~ 18~ Total
Abies sachalinensis 8 4 1 1 1 15
Taxus cuspidata 1
Betula ermanii 1
Quercus mongolica var.
grosseserrata 7 7 1 4 1 20
Acer mono 7 6 1 14
Kalopanax pictus 3 1 1 5
Tilia japonica 1 2
Acanthopanax
sciadophylloides 1 1 2

Total 27 21 3 0 1 1 1 5 1 0 60

Table 6. The number of trees in each grade of D.B.H in the Plot C

D.B.H (cm) 0~ 5~ 10~ 15~ 20~ 25~ 30~ 35~ 40~ 45~ 50~ 55~ 60~ Total

Abies sachalinensis 12 1 1 1 15

Tazxus cuspidata 1

Betula ermanii 1

Quercus mongolica

var. grosseserrata 15 1 1 2 1 20

Acer mono 13 1 14

Kalopanax pictus 5 5

Tilia japonica 2 2

Acanthopanax

sciadophylloides 2 2
Total 50 1 0 0 3 1 3 0 1 0 0 0 1 60

BB LTI BB T 5,

HE LBEARE, $E8YRT,

FAIRAIF, Em AV YRNF AR, VAV, VEIALY, VAT OHL, 47
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YI2VY, Y5R7IE
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Table 9w Lz, LT, Wk BT,
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Table 7. The number of saplings in each grade of
height in the Belt A
Height (cm) 0~ 20~ 40~ 60~ 80~ 100~ 120~ 140~ 160~ 180~ Total
Abies sachalinensis 342 6 4 352
Picea jezoensis 2 . . . . . . . . 2
Acer mono 50 30 27 13 7 2 2 . . 132
Sorbus commixta 49 18 11 8 3 . 1 1 . 91
Quercus mongolica var. 4 . . . 1 . . . 5
grosseserrata
Kalopanazx pictus 5 1 . 1 1 . . . 8
Acanthopanax
sciadophylloides n 1 1 1 : : : 14
Fraxinus mandshurica 1 . . . . . . . . . 1
var. japonica
Sorbus alnifolia . . 1 1 . . . . 2
Saliz integra 1 . . . . 1
Total 458 62 45 23 11 4 3 2 0 0 608
Table 8. The number of saplings in each grade of
year in the Belt A
Year 0~ 5~ 10~ 15~ 20~ 25~ 30~ Total
Abies sachalinensis 132 139 60 16 2 2 1 352
Picea jezoensis 1 1 . 2
Acer mono 27 44 46 12 2 1 . 132
Sorbus commizta 38 30 16 6 1 91
Quercus mongolica 4 . 1 5
var. grosseserrata
Kalopanax pictus 5 1 8
Acanthopanax sciadophylloides 9 3 1 1 . 14
Frazinus mandshurica . 1 . . . 1
var. japonica
Sorbus alnifolia 2 . . . 2
Saliz integra . . 1 . 1
Total 211 224 125 36 7 4 1 608
Table 9. The number of saplings in each grade of
height in the Belt B
Height (cm) 0~ 20~ 40~ 60~ 80~ 100~ 120~  Total
Abies sachalinensis 6 3 2 . . . 1 12
Picea jezoensis 2 . . . . . . 2
Acer mono 45 1 . . . . . 46
Kalopanax pictus 3 . . . . . . 3
Quercus mongolica . 1 . . . . 1
var. grosseserrata
Tilia japonica 2 1 . . 1 . . 4
Total 58 6 2 0 1 0 1 68
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Table 10. The number of saplings in each grade of
year in the Belt B

Year 0~ 5~ 10~ 15~ 20~ 25~ 30~ 35~ 40~ Total
Abies sachalinensis 3 2 . . 2 3 . 2 . 12
Picea jezoensis 1 1 . . . . . . . 2
Acer mono 45 . . 1 . . . . . 46
Kalopanax pictus 3 . . . . . . . . 3
Quercus mongolica 1 N . . . . . . . 1
var. grosseserrata
Tilia japonica 2 1 1 . . . . . . 4

Total 55 4 1 1 2 3 0 2 0 68

Table 11. The number of saplings in each grade of
height in the Belt C

Height (cm) 0~ 20~ 40~ 60~ 80~ 100~ Total
Abies sachalinensis 25 50 27 10 3 1 116
Picea jezoensis . 1 . . . . 1
Acer mono 54 7 2 2 2 2 69
Sorbus commixta . . . 1 . . 1
Quercus mongolica 9 9 9 2 1 1 10
var. grosseserrata
Tilia japonica . . . . . 1
Magnolia obovata 1

Total 82 60 31 15 6 5 199
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Table 12. The number of saplings in each grade of
year in the Belt C

Year 0~ 5~ 10~ 15~ 20~ 25~ 30~ 35~ 40~ 45~ 50~ 55~ 60~ 65~ 70~ Total
Abies sachalinensis « 2 8 19 37 3 11 3 . 1 . . . . . 116
Picea jezoensis .. . . 1 . . . . . . . . . . 1
Acer mono 49 . 5 7 6 2 . . . . . . . . . 69
Sorbus commixta + ¢ 1 . . . . . . . . . . . . 1
Quercus mongolica . . . . . . . . . .
var. grosseserrata 1 1 5 8 10
Tilia japoni(;a . . 1 . . . . . . . . . . . . 1
Magnolia obovata - . 1 . . . . . . . o . . . . 1

Total 49 3 17 31 47 37 1 3 0 1 0 0 0 0 0 199
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Fig. 4. Relative light intensity and culm density in the Belt A.
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Fig. 5. Relative light intensity and culm density in the Belt B
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Fig. 6. Relative light intensity and culm density in the Belt C.
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Fig. 7. Annual height growth of saplings in the BeltA.
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Fig. 8. Annual height growth of saplings in the Belt B.
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Fig. 9. Annual height growth of saplings in the Belt C.
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Table 13. The growth of saplings in the Plot I-a,b,c

1979
number height (cm)

after 3 years

annual growth

1979

ratio of height

dead

« . . trees min ~
min~max min~max min~max ave. (%) max

Sorbus commizia 14 17~115 10 29~305 3.0~48.0 20.1 29 ,17"' 77
Acer mono 10 66~185 9 136~220 40~417 175 10 66
Betula ermanii 11 44~209 5 65~200 —17~27.0 196 55 44~129
‘%ﬁerg; mongolica 2 30~4 1 36 20 — 50 40
Phellodendron amurense 5 g5 g7 2 108~188 77~303 190 —  —
Tilia japonica 2 185~197 2 206~235 7.0~127 99 —  —
Kalopanax pictus 1 10 — —_ — — 100 10
Tazxus cuspidata 1 35 — — — — 100 35

Notes: number of under 3 years.

Sorbus commizta (3), Phellodendron amurense var. sachalinense (2), Acer mono (1),
Acanthopanax sciadophylloides (1), Kalopanax pictus (1).

Table 14. The growth of saplings in the Plot II-a, b

1979

after 3 years

1979

ratio of height

number height (cm) annual growth  dead .
min~max min~max  min~max ave. t({;;)’s max

Abies sachalinensis 39 10~192 32 21~232 0.0~23.3 64 18 10~125
Picea jezoensis 14 14~133 12 19~155 0.0~14.0 4.5 14 97~109
Sorbus commixta 37 5~185 27  35~267 -—23.3~273 73 27 5~126
Acer mono 7 12~359 3 108~156 —73.7~—80 —34.7 57 12~190
‘%’;‘”ggsgfe"rf‘;l;;“ 7 20~112 1 50 ~158 - 86  20~112
Phellodendron amurense 14 19~73 7 24~140 ~21~225 65 50 12~ 30
Betula ermanii 5 7~270 4 265~393 238~409 - 348 20 7
Betula mazximowicziana 3 35~151 2 13~254 —7.3~377 15.2 33 151
Magnolia obovata 1 62 1 165 4.3 — = —
Tazus cuspidata 27 21~ 27 1 27 2.0 — 50 27

Notes; number of under 3 years.

Abies sachalinensis (15), Picea jezoensis (1), Phellodendron amurense var. sachalinense (3),
Acanthopanax sciadophylloides (6), Quercus mongolica var. grosseserrata (2), Acer mono

(2), Kalopanax pictus (1).
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Fig. 12. Annual height growth of Picea
Jezoensis in the Plot II-b.
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Summary

This study was carried out with a view to determine the relation between the natural
regeneration and the arrangement of crowns in the mixed forest.

The investigation was made in the mixed forest of needle-leaved and broad-leaved trees
in the Tesio Experimental Forest of Hokkaido University in 1979, 1980 and 1983.

1) There were a large number of saplings and many tree species under the closed crowns
of needle-leaved trees. In that place, Sasa kurilensis MAKINO et SHIBATA had low culm
density, and the relative light intensity were 2 percent to 3 percent at 1.3 m height and 1 per-
cent to 2 percent at 0.0 m height.

2) Abies sachalinensis MASTERS, Acer mono MaXiM. and Sorbus commixta HEpL. had
been establishing many saplings continuously until recently, but few live to be over 20 years
old. Quercus mongolica var. grosseserrata REHD. et WILs. and Kalopanax pictus Naxal had
been establishing few saplings and showed uncontinuous distribution both in height and year
grades. Each tree species had little height increment.

3) There were few saplings exept seedlings of Acer mono under the crowns of broad-
leaved trees or the opening of crowns. In that place, the arangement of crowns caused variable
relative light intensity at 1.3 m height, and according to these light conditions, Sasa senanensis
ReHDER had variable culm density too. Consequently, there were little difference in the rela-
tive light intensity at 0.0 m height between under the crowns of broad-leaved trees or the
opening of crowns and under the closed crowns of needle-leaved trees.

It seems that the moisture have a close connection with the seed germination too. So, it
is very important to comprehend the actual condition of dead culms and leaves piled up on
the ground.

4) Depending on the disapearance of a crown, the saplings of broad-leaved trees showed
higher rate of dead trees than needle-leaved trees. But a part of saplings in broad-leaved
trees showed superior growth of height than needle-leaved trees.

5) In Abies sachalinensis, a part of saplings showed large growth of height, as soon as
a crown disapeared. But in Picea jezoensis CARR., it seems that they began to grow a year
later and it showed rather small growth of height.

6) The disapearance of upper crowns, however, seemed to be not always an opportunity
for the establishment of new saplings.



