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A study on the annual change of net productivity in

the forest communities.
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Fig. 2 Relation between surface area of aboveground woody
organ (S¢) and amount of leaves (wr) in individual trees.
A : Pinus densiflora from three stands, B : European beech
investigated by C. M Madller et al.
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Fig. 3 Relation between surface area of woody organ in tree crown (sck) and square
of stem diameter just below lowest living branch (Dg?).
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Fig. 4 Relation between calculated values (scal.) and
observed values (sops. ) of surface area in branches
and stems.
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Table 1 Estimate values of surface area of aboveground woody organ in Larix leplolepis
and Pinus densiflora stands. Larix stands : investigated by Four Universities and Shinshu

O 149
University, Pinus stands : investigated by T. Akai. et al. ()

Larch forest stands.

. al surface area of
Stand name age mean(n}:;nght Baile /ﬁ:‘;a ;rl?;vi Eo?}%f/}:;%Ody organ

1 — 10, 2 14,73 3.38

2 56 26.3 17,79 3.63

3 48 21.9 23.12 3.39

4 48 17.5 23.17 3.39

5 42 18.3 28,74 4,21

6 28 15,7 22,48 3.29

7 22 13.9 21,18 3.00

8 9 6.3 9,87 314

9 —_ 20,1 26. 46 2.76

10 43 15. 2 27.00 2.73

11 18 10.0 15,48 3.26

12 10 6.2 8. 44 1,99

Mean 3.18

Red pine forest stands.
. Total surface area of
Stand name age mean(r}'ll;a ight B?:‘azl/ﬁzga above grox(x;ll;i/}‘:;(;Ody organ

Miyagi * 46 12,6 40. 4 5. 48
Yamagata 1 * 47 22,4 40.3 6. 15
2 % 30 17.9 26. 8 4,09
Shiga 1—A * 37 11,5 44,7 5.39
1-B * 7 6.1 23.6 3.47
3—A * 23 8.4 24.6 3.51
3—B * — 5.0 12,7 1,86
Kyoto 1—A * 32 15.3 43,4 3.81
1-B * 32 10. 8 22,9 2.21
2—A * 15 5.8 17.9 171
Hiroshima 1 * 35 12,9 27.3 2.57
Kagoshima 1l * 14 5.8 22.1 2.08
2 % 68 26. 8 39.5 3,22
3 * 67 20.6 36.0 2.9
4 * 47 17.6 27.5 2,60
5 * 46 12,9 39.6 3.01
Shimane(Daisen) — 11.3 39.7 2.55
Chiba * 14 6.9 25.8 1,69
Mean 3.2
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Fig. 5 Relation between surface area of aboveground woody organ (s¢)
and square of diameter at breast height (D?). Different signs mean
different stands, Using same data to that of Table 1.
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Fig. 6 Changes in hypothetical values of surface
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Fig. 7 Characteristic changes of net production (Pn), amount of leaves
*
(y1) and hypothetical surface area in woody organ (S.) with increase
of forest age.

™
A : natural forests of Abies veitchii investigated by T. Tadaki et al.
(increase of forest age is shown by increase of tree biomass),

B : artificial forests of Cryptomeria investigated by T. Ando et al,
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Résumé

This paper presents a hypothetical interpretation of the annual change of net production
in the forest communities with some assumptions. When the net production (Pn) is repre-
sented by next equation, the amount of the values (Pn) may be influenced by leaf biomass
(yr.) and the surface area of non-photosynthetic organ (Sc).

Pn=a.y, — r+Se,

where a and r are constants.

As the surface area of woody organ of dense pure stands may reach to constant as
shown in Table 1, the respiratory comsumption by woody organ (r - Sc) seems to become
constant, regardless of increase of the woody organ biomass or forest age. It will be there-
fore, expected that the net production may be fairly constant over a long period once the
leaf biomass and the surface area of woody organ have reached an equilibrium.



