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Estimation of standing crop and productivity of an even-aged young
Keyaki (Zelkova serrata Makino) plantation in Suzu prefectural forest
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Synopsis : Standing crop and productivity above the ground were investi-

gated in 16 year-old Keyaki (Zelkova serrata Makino) plantation of
Suzu prefectural forest. The biomass of foliage, branches and stems
were 2.3, b.1 and 23.6 t/ha, respectively. Specific leaf area was 3.8 ha
/ha. The increment of woody organs was 3.8 t/ha-yr and net produc-
tion of the above ground tree components was estimated at 6.1t/ha/yr.
Stem volume increment was 4.3 m’/ha. About 87 percent and 77 percent
of foliage and branches, respectively were included in the strata be-
tween 2 to 5 m above the ground. Although the vertical distribution of
branch had the peak in the strata from 2 to 3 m, that of leaf was from
4t0 5 m, and from 2 to 3 m. These results indicated that, as Keyaki
has Palmate growth form, big branches were retained in under-crown
positions and a lot of twigs and leaves were retained in upper-crown
positions. Consequently, it was suggested that the high density control
for clear length of wood in the young Keyaki plantations was effective.
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Table 1. Study site, site area, density, height (H).

diameter at breast height (DBH). branch
height (BH) and basal area (BA).
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Fig. 1. Distribution frequency of height
classes in the study plot.
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Fig. 2. Distribution frequency of diameter classes
in the study plot.
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Table 2. Sample trees selected for felling in
the study polt
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Tree No Height DBH
1 8.0 11.9
2 7.7 8.6
3 7.1 5.6
4 5.9 3.8
5 5.0 2.9
6 4.0 2.2
7 5.5 5.0
8 6.6 6.1
9 6.7 4.9
10 2.3 1.0
11 7.0 7.7
12 4.0 3.1
13 4.5 2.6
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1. Stem(Ws)=0.0895D*H0 7913 - FEq. 1
2. Branch(Wg)=0.0105D?H%%82! ... Eq. 2
3. Foliage(Wr)=0.0058D°H47%2 ... Eq. 3
4. Leaf area=0.2258 D?H0-6%5 - Eq. 4
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Fig. 3. Allometric relation between the leaf
area (LA) in a tree and the size of
its trunk given by the square of
DBH (D) multiplied by height (H).
LA=0.2258D*H°-®°%% ; r=0.9249
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Fig. 3. Allometric relation between the dry
weight of the tree stem (Ws ),
branches (Ws) and foliage (W.) and
its size given by the square of DBH
(D) multiplied by tree height (H).
Ws=0.0895D?H""¢"¢® ; r=0.9965
Ws=0.0106D?H®*'%? ; r=0.9586
W.=0.0058D?H"%7%* ; r=0.9481
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Table 3. Standing crop of the stand-Biomass
in dry weight of stem, branch and
leaf ; and leaf area index.

B’ % A&t EmERY
(t/ha) (t/ha) (t/ha) (t/ha) (ha/ha)
Stem  Branch  Leaf Total Leaf area index
23.6 5.1 2.3 31.0 3.8
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Fig. 5. Production structure diagram.
Vertical distributions of the amounts of
stems, branches and foliage per ha. The line
cutting through the leaf biomass expresses
the course of extinction of relative light in-
tensity (I/19) along the community profile,
estimated by equation 5.
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Fig. 6. Productivity profile of the stand, showing the
vertical distribution of stem wood increment
per year (Avs) in correspondence with that
of leaf biomass (Y.)
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Fig.7. Allometric relation between the square of di-
ameter multiplied by height (d2h) one year
before and the square of diameter multiplied
by height (D?H) of the current year.

d*h=0.9115D?*H°-?*2¢ r=0.9998

d2h=0.9115D?H0-%2 ... Eq. 6
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Table 4. Estimates of net production and
stem volume increment
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(Wood biomass in 1997) 28.7t /ha
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