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Fig. 1 Arrengement of clumps.
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Table 1 Number of trees died after 1987 and the causes of death.
Number of trees A A+B+C
per clump
as of 1987 o* w* o W 0O W 0O W
1
1% 0 3
Subtotal 0) 0 0 (1) 0 3 (2) 0 0 (3) 0 3
3 1 2 3 2
2 1
3% 1
0
Subtotal (4) 1 2 (9) 4 0 (2) 2 0 (15) 7 2
4 13 1 4
3 3
2
EE
4 1
0
Subtotal (6) 0 0 (19) 16 1 (4) 0 4 29 16 5
6 6 3 1 4
5 2 5 2
4 1 13 3
o 3 5 1
6 2 1 1
1
0
Subtotal (15) 9 3 (64) 25 5 (20) 5 0 (99) 40 8
Total (25) 10 5 (93) 45 9 (28) 8 4 (146) 63 18
* 1 O, Oppression ; W, Wind.
** . Number of planted trees per clump.
( ) : Number of trees died before 1987.
A, B, C : Plots.
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Table 2 Changes in number of trees per clump.
Number of clump
A B C
1987 1994 1987 1994 1987 1994
Number of clumps 17 17 30 30 20 20
1%* 17 17 29 26 18 18
0 TR 1 4 2 2
1* Number of sur-
viving trees 17 17 ( 18) 29 26 ( 30) 18 18 ( 20)
Average number of
trees per clump 1.00 1.00 0.96 0.86 0.90 0.90
Number of clumps 13 13 26 26 20 20
3** 10 7 18 15 18 16
2 2 5 7 9 2 4
1 1 1 1 2
0
3*
Number of sur-
viving trees 35 32 (39) 69 65 ( 78) 58 56 ( 60)
Average number of
trees per clump 2.69 2.46 2.65 2.50 2.90 2.80
Number of clumps 21 21 31 31 14 14
4rx 17 17 18 6 10 7
3 2 2 9 16 4 6
2 2 2 3 8 1
1
4* 0 1 1
Number of sur-
viving trees 78 78 ( 84) 105 88 (124) 52 48 ( 56)
Average number of
trees per clump 3.71 3.71 3.38 2.83 3.71 3.42
Number of clumps 22 22 30 30 15 15
6** 12 6 1 3 3
5 6 7 6 2 7 3
4 3 7 13 8 2 5
3 1 2 8 7 3 3
2 2 9 1
6* 1 4
0
Number of sur-
viving trees 117 105 (132) 116 86 (180) 70 64 ( 90)
Average number of
trees per clump 5.31 477 3. 86 2.86 4,66 4.26
* : Number of planted trees per clump.
** I Number of trees per clump.
*** ! Tree cut for investigation.
() ! Total of planted trees.
A, B, C ! Plots.
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Table 3 Fluctuation of the maximum tree from 1977 to 1994.
A B C Total
3* TrE TR 9,15 916 25, 38
(1.0000) (0.6000) 0.5625) (0.6578)
4% 13717 4/6 5/ 7 22,730
(0.7647) (0.6666) (0.7142) (0.7333)
6* 4/ 6 2/ 3 6/ 9
(0.6666) (0.6666) 0.6666)

* ! Number of planted trees per clump.

: Number of clumps where the maximum tree had not changed.
! Number of complete clumps.

A, B,C : Plots.

Complete clump : Clump where initial individuals were maintained.
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Table 4 Basal area ration.

A B C
a 60~ ( 79) ~ 96 56~ ( 79) ~100 14~ ( 77) ~ 98
g% by + 29 ~ 82 30 ~ 70 22 ~ 88
by 0 16~ (51) ~ 77 25~ (59) ~ 79 8~ (49) ~ 84
a 59~ ( 82) ~ 98 65~ ( 79) ~ 98 32~ (75) ~ 96
o b5 o~ 8] 18 o~ 7 11 o~ 6
b 4~ ( 36) ~ 60 ° 37~ (49) ~ 70 T~ ( 29) ~ 57
a 60~ ( 75) ~ 96 ° 81~ ( 88) ~ 98
6* b 6 ~ 57 20 ~ 88
by 10~ ( 20) ~ 33 16~ ( 25) ~ 33
a . The second tree/the maximum tree (%) as of 1994.
by :© The minimum tree/the maximum tree (%) as of 1987.
b : The minimum tree/the maximum tree (%) as of 1994.
() ! Mean value.
A, B, C : Plots.
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Summary

A 30-year-old sugi stand planted in clumps was surveyed. Because of the wide clump spacing,
the crown closure by tree crowns of plots A and C was incomplete. However, plot-B with narrow
spacing was completely closed. There were large differences in survival rate and individual growth
between plot B and other plots. A large number of trees died due to oppression by adjacent trees and
difference in survival rates increased between the clumps. A particular large number of trees had
died in clumps of six trees. The entire clump of six trees disappeared from plot B due to narrow
clump spacing. The greater the number of trees per clump, the smaller the individual mean basal
area became, and the difference of individual mean between great clumps and small clumps showed
a tendency to increase. The greater the number of trees per clump, the smaller the largest tree in
the clump became. In the previous survey, even if the number of trees per clump increased, the basal
area per clump showed a tendency to reach a ceiling in plots A and C. In this survey, this tendency
was also observed in plot B. The greater the number of trees per clump, the greater the difference
between the maximum and minimum trees in clump became, but the difference between the
maximum and second trees was relatively small. The rank of maximum trees were fixed in over 60
percent of clumps over the 17 year period.

Key words : sugi (Cryptomeria japonica D. Don) ; nest planting ; competition.
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