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Studies on the Age Composition of Canopy (IV)

A study of the influence of needle upon tree growth in

relationship to the differences in longevity.

Hitoshi NISHIDA and Toshio TSUTSUMI
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Table-1, Descriptions of japanese pine stands tested (Pinus densiflora)

Age 0 H D %D | Longevity Height of
Location 4 of needle* |investigated area
yr No. /ha m cm m?/ha yr m
Daisen 18 3325 11.1 11.7 50.5 1.68 200
Maizuru 17 3890 6.4 7.1 16.3 1.33 300
Chiba 12-15 | 3550 6.9 7.1 26.0 1.00 —
Kasama ‘ 32-37 | 1991 12.5 ! 13.7 29.2 1.34 < 100
19-22 | 3300 6.2 | 81 17.0
Kanazawayama 2040 14.5 10,7 33.6
! C. 10 3120 13.4 9.7 325 ! 3 92 1000-1200
’ 1320 18.1 15,3 4.0
930 22.7 17.7 ’ 37.6 |

*_ YI_,N+Y1,0 Yix: Current needle amount
Yx ~  Yio: Old needle amount
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Fig. 1. Vertical distributions of diameter
growth of trunks (4d) in a 18-years old
japanese red pine stand at Mt. Daisen.
X : The location of the lowest branch.
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Fig. 2. The relation between the diameter

growth of trunks measured at about the
lowest branch (4D) and averaged diameter
growth of trunks at varions heights. (4D).
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square of its diameter breast height (D?) in the
logarithmic scale.
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Stand 1 k; [ k, 1 r - ) .

Dai - - 128 22 | 7(;016 o 962”- HEBITE, DR 00RUMRSE LS TH S,

alsen ), . A — &3 A7
Maizuru ’&% 0,025 | 0,920 _§¢*%&K*°T'ﬁ%@%%ﬁ§&@*
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AD =Ky (Wr/S—K () rrreeeeesrrerrmerens

Kanazawayama | 73,93 ] 0.045 | 0.730 2(We/S—ko) W
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and k, in the formula 4D=k,(Wy,/S—k,) and
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Résumé

The longevity of the needle-leaf of Japanese pines varies to their growth environment.
It therefore has a direct effect on leaf-biomass of the stand and thus some effect on tree
growth. In order to understand the influence of leaf longevity upon tree growth, five
Japanese red pine (Pinus densiflora Sieb. et Zucc.) stands were investigated. The outlines
of the stands are shown in Table-1.

The quantitative relationship between the needle-leaf amount (W) and the surface
area of non-photosynthetic organ (S) in a tree was analyzed and the index (Wy/S) was
much related to tree growth. The results obtained were as follows:

1) The relationship between Wy /S and the trunk diameter growth measured at the
lowest branch (4D) was approximated by the subsequent regression line. (Fig.-6)

AD=Xk,(Wy/S—k,)

Where, k; and k, are constants of each stand.

2) k; and k, depend upon the longevity of the needle-leaf of each stand or the average
wood volume production per lg needle per year (4V/Wy) (Fig.-7, -8). k; represents
the limiting value of (Wy/S) or the point at which a plant bearly maintains its existence
and k, the wood production effect of needle.



