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Fig. 1. Relationship between above ground net production (#y*) and allotment ratio of leaf
production in P,* (dy1/Py*) in various forest species.
M) Abies weitchii, o: Oonara & Onusmt (1974), A: Tapaxi et al. (1877), ©
Tapaki et al. (1970), @: TaDaKI et al. (1967), 4-: Asabpa ct al. (1963); N-A) Praus
sylvestris, OVINGTON (1957, 1959, 1961); N-B) Psendotsuga mensiesit, HE1LMan (1961,
1963); Q) Picea abies, Kazimirov & Morozova (1981, 1973); P-A) Betula ermanii,
Axar & Asapa (1964); P-B) Betwla wverrucosa, OvincTon (1959a, 1959b): Q-A)
Fagus crenata, ®@: KAKUBARI (1977), A: Asabpa et al. (1965), 4: Yuasa & SHIDE!
(1965), @: Kawanara et al. (1979), O: Maruvama (1971); Q-B) Fagus sylvatica,
MOLLER et al, (1945, 1954a, 1954b); R-A) Larix leptolepis, Asapa et al. (1965); R-B)
Camellia japonica, SATTO et al, (1965),
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Fig. 2. Changes of leaf biomass (¥1), net production of above

ground parts (£y*), allotment ratio of leaf production
(dyr/Py*) and rotation rate of leaves (dyy/yy) in
relation to stand age in three different species.

AY Abies weitchii forests in Japan, investigated by
Tapaxi et al. (1977); B) Piuws sylvestris stands in
England reported by Ovincron (19591, 1959b, 1961);
C) Picea abies stands in U. 8. S, R. investigated by
Kazimirov & Morozova (1973,-1981),
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Fig. 3. Changes in leaf biomass (), leaf production (dyy), rotation rate of leaves (dyr/y1)
and allotment ratio of leaf production (dyr/Py*) in natwural stands of Abies veitchii

at four different regions in Japan.

o: Dwarf forests near timber line, Gifu Pref. investigated bt Oonara & ONusui
(1974); O & A Subalpine forests of Mt TFujii, Yamanashi Pref. investigated by
Tapaxi et al. {1970 (O) 1967(a)); [: Subalpine forests characterized by “dead trees
strips” near Mt. Asahi, Yamanashi Pref investigated by Tapaxi et al. (1977).
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Fig. 4. Relation between allotment ratio of leaf production in above ground net production
(dyL/Py*) and rotation rates (dyz/y1) in various forest types in Japan, which are
selected from forest data of small allotment ratio of each tree species.



Table 1. Above ground net production (#P,*), leaf biomass (y1), leaf production (dy.), allotment ratio of leaves (dyi/P,*), rotation rate of

leaves (dyr/v1) and number of forest investigated in various forests and forest types.

These forests were selected by the lowest

value of the allotment ratio of leaf production from each forest survey, because the ratio changed by conditions as shown in Fig. L

Py*

Ayr

Species dry wt. dr))zll'wi. dry wt. Ay/P* ‘ﬁg(Jl’j{ L No. Note
(t/hasyr)  (t/ha)  (t/hasyr) ¥7)

Pinus densiflora 15.8 8.0 4,45 0.281 0.56 7 Japan, HaTiva et al. (1965)

Vi 4.2 6.9 3.4 0.24 0.49 5 Japan, HaTiva et al. (1965)
Pinus thunbergii 7.0 — 2.3 0.33 — 6 Japan, KaBava et al. (1964)
Pinus pumila 11.8 22.6 7.04 0.60 0.31 4 Japan, SHIDEI et al. (1963)

Y 13.5 21.6 6,76 0.50 0.31 4 4
Pinus sylvestris®* 16.6 9.8 3.5 0.21 0.38 8 England, OvincroN et al. (1950, 1959, 1961)
Abies firma 14.8 20.8 2.4 0.16 0.12 1 Japan, FuruNe & Kawanase (1967)
A. firma & Tsuga Sieb.  20.0 14.6 2.5 0.13 0.17 2 Japan, Furuxo (1971)
Abies vettchii 8.4 14.3 2.0 0.24 0.14 6 Japan, Tapax: et al. (1977)

Vi 15.0 14.0 2.9 0.19 0,21 4 Y (1967)
Abies sackalinensis 14.7 14.6 3.4 0.23 0.23 1 Japan, Satoo (1973)
Picea abies*** 12.4 18.6 3.37 0.27 0.18 4 Japan, SaToo (1971)
P. ables¥¥* 17.4 22.1 3.53 0.20 0.16 1 Japan, Saito & Yamamoro (1980)
P. abies** 7.25 9.5 3.0 . 0.41 0.32 17 USSR., Kazimirov et al. (1981)
Tsuga diversifolia 6.85 9.9 2.12 0.31 0.21 1 Japan, Kitazawa (1981)
Pseudotsuga mensiesii® 10.6 9.0 1.8 0.17 0.20 10 USA., HEILMAN et al. (1963, 1961)
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Cryplomeria japonica 10.7 210 1.94 0.18 0. 092 5 Japan, Satro et al. (1967)

V4 15. 4 23.2 2.2 0.14 0.095 5 Japan, Sarro et al. (1968)
Chamaecyparis obtusa 11.1 14,2 2.6 0.18 0.18 3 Japan, Sarro et al. (1982)

7 13.5 16.6 2.3 0.17 0.14 2 Japan, Kawanara et al. (1979)
Thujopsts dolabrata 19.1 43.6 3.95 0.21 0.091 2 Japan, Sartoo et al (1974)
Metasequoia glyptostr %% 18.1 5.1 6.1 0.34 1.2 2 Japan, Sarro et al. (1970)

7 ok 16.2 4.3 4.97 0.31 1.16 1 Japan, Satoo (1974)

Larix leptolepis 8.12 3.44 3.44 0.42 1.0 8 Japan, Asapa et al. (1963)
Castanopsis cuspidata 20.2 8.4 3.75 0.19 0.45 4 Japan, Tapaxi et al. (1968)

7 15.25 7.7 3.85 0.25 0.50 1 Japan, Kawanape (1977)
Camellia japonica 18.4 7.5 3.8 0.21 0.51 6 Japan, Saito et al. (1965)
Cinnamomum camphora 15.25 5.2 5.21 0. 34 1.0 1 Japan, Satoo (1968)

Fagus ecrenata 9.1 3.5 3.5 0.39 1.0 15 Japan, Asapa et al. (1965)

4 9.82 3.02 3.02 0.31 1.0 9 Japan, Maruvama (1971, 1977)
Fagus syloatica™* 12.9 2.2 2.2 0.17 1.0 6 Denmark, MOLLER et al. (1945, 1954a, 1954b)
Betula Ermanii 11.5 3.78 3.78 0.33 1.0 10 Japan, Axar et al. (1964)
Betula platyphylla 5.0 1.2 1.2 0.24 1.0 1 Japan, Tapakt et al. (1961)
Betula Maximowicsiana 7.22 2.6 2.59 0.36 0.996 3 Japan, Saroo (1974)

Betula pendula™ 7.7 1.1 1.3 0.17 1.20 9 England, OvixcToxN, (1959)
Acacia mollissima*+s 7.8 2.2 1.1 0.14 0.50 2 Japan, Axpo et al. (1973)
Acacia dealbata™** 20.7 4.4 2.2 2 Japan, Fupmort & Yamamoro (1967)

0.11 0.50

**Data of foreign country, *¥**Data of foreign species grown in Japan
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Fig. 5. Relation between rotation rate of leaves (dyr/y) and leaf biomass (y) in various
forests and forest types. Data source is same to Fig. 4.
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Résumé

The changes in allotment ratio for leaf production in the net production of the forest trees
under various natural conditions were examined to investigate the mechanism of forest pro-
ductivity, The following results were obtained on primary productivity.

1) Inmost forest species, the allotment ratio of the leaf production (dy.) in the above ground
net production (/2%) was large when the productivity of the forest was low, and the ratio became
stable when the productivity was high (Fig. 1). The relationship between the ratios (dy. /%)
and the net production was approximated by Eq. (1).

2) Even under the same environmental condition, the ratio changed with the forest stage
(Fig. 2). Namely, the ratio was high whenever the leaf biomass (y1) was low.

3) Althouth the amount of leaves, leaf production and the allotment ratio changed with
the environmental and internal conditions, the rotation rates of leaves (dyify:) remained
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constant at a value characteristic of each tree species (Fig. 2, Fig. 3). Namely, Eq. (2) is
approximated, : ,

4) Trom Eq. (1) and Eq. (2), the relationship between the above ground production (£.*)
and leaf biomass (y.) becomes a simple equation (Eq. 3). Conversely, Eq. (1) is led from
Eq. (2) and Eq. (3), when the relation is approximated by a simple equation as expected from
many forest data. Therefore, the change in allotment ratio is related to the constant rotation
rate of leaves. Namely, leal production has priority over production of other non-photo-
synthetic organ.

5) The allotment ratio for forests with a stable distribution in the various forests in Japan
is related to the rotation rate of leaves (Fig. 4). For this relation, it secems that the tree species
having a high rotation rate i.e., deciduous species, generally occupy a large part of the dry
matter for leaf production in the net production. Because of the long life span of a leaf,

many evergreen coniferous species have a tendency to produce few leaves (Fig. 5).





