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The Effects of Fertilization on the Forest Productivity of
a Japanese Ceder Stand in Sterile Soil Conditions

(1) The Increase Course of Growth after Fertilization
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Fig. 1 Allometric relations of stems (wy, branch (w,) and leaf dry weight (w,.) on DéH
in individuals before and after fertilization. The symbols H and Di are tree
height and stem diameter at one-tenth of the height.
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Fig. 2 Six annual growth courses of stem volume (4 vy after three fertilizations.
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Fig.3 Annual courses of leal biomass (y.), leal produc-
tion (4 3.), stem growth (4 ys) and growth effi-
ciency of stem production (4 ys/y.) after third
fertilization.
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Table 1. Biomass and net production in surveyed stand

Oven dry weight Biomass in 1985 DBiomass in 1988

(t/ha)
Stern (o) 5.99 8.67
Branch (v 0.83 1.31
Leal (y.) 3.65 6.24
Total of top (yr) ' 10.47 16.22
Oven dry weight Net production Net production

(t/ha/yr) in 1985 in 1988
Stem (4 vy 0.30 1.03
Branch (4 v, 0.03 0.18
Leafl (4y.) 0.40 0.90
Total (P.*) 0.74 2.11
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Fig. 4 Relation between production of sum of tops (P.') and leal biomass
(v.) in Cryptomeria japonica plantations in which leaf production
were measured directly by clip method or estimated from the relation
between leaf weight (w,) and stem diameter at clear length (D).
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Fig. 5 Hyperbola relation between leal biomass (y.) and production efficien-
cy (P."/v.) of sum of tops led from Eq. (2). Signs of stands are
same as in Fig. 4.
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Tig. 6 Relation between new leaf rates on leaf biomass (4 y./y.) and net pro-
duction of sum of tops (A), and hyperbola relation between ratio of
leaf production to net production of sum of tops (4 v./P.") and P,*
led from Egs. (@) and (4).
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Fig. 7 Relations between growth sum of tops (4 w,) and
leal amounts (w,) in individuals in three Crypto-
meria stands. These relations are nearly propor-
tional in respective stand but not proportional.
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Résumé

To examine the forest productivity corresponding to forest fertilizer, the pro-
duction rate of the above ground parts (P,*) in three years after fertilization and
growth courses of stem, branch, leaf efficiency were investigated in a 31 ~year-old
poor forest of Japanese ceder (Cryptomeria japonica D. Don), and were compared
with the same stand data examined in 1985 before fertilization.

The annual stem and branch production were estimated by usual allometric
method, and the leaf production rate was estimated by the method of cutting the
new part, as the former study. The biomass and growth rates of them were shown
in Table 1. The leaf biomass (y.), net production and leaf efficiency (P.*/y.)
were raised about three times during these three years, though this stand were very
low due to the sterile condition.

Stem and leaf growth and leaf efficiency were accelerated gradually, reached max-
imum at three years after fertilization (Fig. 2). These initial slow growth were
seemed to be a feature in species of long span of life of leaf such as Japanese ceder.
By the temporizing improvement in soil condition by fertilizer, the high allotment
ratio of leaf production to the P.* (dy,/P,*) declined and leaf efficiency (P,*/y.)
increased.

The change of the allotment ratio was shown by the hypabola relation to leaf bio-
mass (Eq. (3), Fig. (5)), and the increase of leaf efficiency was shown by the
other hypabola relation to the P," (Eq. (5), Fig. 6, B). These relationns introduced
from the empirical equations (2) and (4). The response of the fertolizer may be
clear in the low leaf biomass, and become obscure in high leaf biomass stands, as
shown from Eq. (3),





