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Studies on the Age Composition of Canopy Structure (II)

On 18-year-old Forest of Pinus densiflora
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Table 1. Descriptions of pine stands studied in Daisen and Shirahama.
Location Species Ages | Stand Tree no. Mean diameter | Basal area | Live crown
density | per hectare | at breast height | per hectare ratio
(cm) (m?) (%)
Daisen red pine } 18 l Low 3,325 11.65 50.50 ' 42.4
Low 2,500 — — 65.3
Shirahama | black pine 16 | Middle 7,266 3.82 13.4 44.8
B High 26,630 4.13 46.6 38.8
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Fig. 1. Relation between logarithm of branch

number of respective age (log N ,) and
age (A).
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Table 2. Value of r1 and rg and these reciprocals.

Tree No. n RY | T2 RE*
1 0.621 1.610 0.356 2.810

2 0.615 1.626 0.472 2.118

7 0.779 1.283 0.645 1.551

8 0.698 1.433 0.431 2.319

34 0.638 1.568 0.366 2.735

100 0.691 1.447 0.401 2.492
mean value | 0.674 1.495 0.445 2.338

* Ri=1n, ** Ro=1[ra
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Fig. 2. Relation between logarithm of branch number of respective age (log N,) and age (A)
in each branch layer. (A) No. 100 tree, (B) No. 34 tree
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Relation between average natality ratio and
average needle amount of l-year-old branch
in each branch layer.
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Table 3. Value of a, b and 7.

Tree 1/Ri=a+bW 11 1/Ri=a+bW e

No. a b r a b | r
1 —0.4041 1.2774 0.8242 —2.2106 1.9466 0.6906
2 0.9069 0.3483 0.9857 1.0267 0.1902 0.9857
7 0.8378 0.3361 0.8949 0.8986 0.3885 0.7126
8 0.5164 0.2745 0.9813 0.8045 0.1127 0.9720
34 0.8295 0.2845 0.9580 0.3344 0.3303 0.9926
100 0.5527 0.3135 0.9963 0.5801 0.2412 0.9988

* r:  Simple correlation coefficient
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Fig. 4. Relation between average natality ratio and

average needle amount of 2-year-old branch in
each branch layer.
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Fig. 5. Relation between bud nunber
and needle amount of 1-year-
old stem.
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Table 4. Average weight, diameter and length of one-year-old branch.

Tree No. Wig) D¥*(cm) L¥**(cm)
1 0.43 0.25 11.97
2 0.60 0.33 7.48
7 0.31 0.29 5.54
8 0.61 0.31 8.87
34 0.90 0.35 11.29
100 0.91 0.44 6.50
mean value | 0.67 0.33 8.59

* |71 : average branch weight of age 1.
** [); : average branch diameter of age 1.
**% [; : average abranch length of age I.
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Table 5. Geometric ratio Ry, Rp and R estimated after weighted average method.

Tree No. l R% | R* ‘ RE**
1 7.20 1.66 1.88

2 3.41 1.40 1.84

7 3.03 1.33 1.44

8 3.97 1.65 1.55

34 3.25 1.48 1.41

100 2.78 1.45 1.10
mean value | 3.29 1.50 1.53

* RW= EVAHH_?A
** Rp =l_)A+1/l_)A
*** R =LanlL,
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Fig. 7. Relation between average branch weight of age 1 (#,) and trunk
diameter just below the lowest branch (Dp) in the logarithmic scale.
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Résumé

In order to clarify the development of canopy structure, the age composition of non-
photosynthetic organs froming the tree canopy was investigated in 18-year-old red pine
stand grown on the foot of Mt. Daisen, Tottri prefecture in 1971.

6 sample trees were selected for age analysis of tree canopies. The branches (involv-
ing stems) were cut separately according to their ages. The number was counted and
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the sample fresh weight was measured. The amount of volume increment of each annual
shoot was obtained by stem analysis.

The results were as follows:

1) The relationship between logarithm of branch number of respective age (log
N,) and age (4) of each individual, revealed two regression lines, in which the inclination
changed at age 2.

2) The inclination of each regression line, r; and r,, was calculated after Moto-
muras method®. The reciprocal of r; represented the natality ratio of each tree in
recent years and 7, showed the degree of dead branches in low branch layer of tree
canopy.

3) There was a close relationship between natality ratio of each branch layer (1/R;)
and average needle weight of 1 (or 2)-year-old branch (J7,; or ;) as shown in the fol-
lowing equations.

1/R1=a+bWL1 or 1/R1=a+bl7[,2
(Where, a and b are constants of each individual.)

4) Average branch weight (Jf,), average branch diameter (D,) and average branch
length (L,) of respective age was apporoximated by the geometric series concerning to
age (4). These results corresponded with the foregoing works.



