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Structure and Silvicultural System of Multi-Storied Mixture Forests (1)
On Stratified Mixture of Hinoki, Akamatsu and Broad-Leaf Trees
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Table 1. Composition of upper trees in Stand A

Mean dia-
meter at Mean Number of Basal Stem
Plot Tree species breast height tree area volume
height (m) (no./ha) (m2/ha) (m%/ha)
(em)
Chamaecyparis
1 obtusa 18.3 14.9 400 10.8 83
(Inelination 7°) | Pinus densiflore 30.6 23.5 500 37.8 400
Total — — 900 48.6 483
Chamaecyparis .
, obtusa | 17°9 14.2 600 16.5 134
(Inelination 25°) Pinus densiflore 26.4 22,1 400 23.6 238
Total - — 1,000 40.1 372
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Table 2. Light conditions in Stand A

Plot Illumination of open stand Relative light intensity
() Under canopy On ground floor
96,000 07 060
2 95,000 1.8 0.85
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Table 3. Amount of Ay layer and diseription of soil profile in Stand A

Definition | P'¥ ngght
Plot |Horizon| Depth Texture Strueture Hardness of A 1: o
(em) boundary (Oton,:’]ha)
Ao 5 - - - 54.0
4 0~ 38| Loam Crumb Very soft o
Ag 3~ 15| Clay loam Crumb Soft Indfstfnct
1 Ay 16~ 46 | Loam Crumb Soft Ind%st%nct
Ay 46~ 78 | Clay loam Granular Slightly hard Indfstfnct
B 78~105 | Clay loam Clod Slightly hard I’fdl_Stmct
C | 105~ Clay loam — Slightly hard | Distinct
Ao S . - - 33.4
A 0~ 5| Loam Granular Soft
2 ; Distinet
B 5~ 55 | Clay loam Granular Slightly hard e
C 55~ 75 — Clod Slightly hard Indistinet
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Fig. 1 Diameter distribution of upper trees in Stand A - Plot 1
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Fig. 2 Diameter distribution of upper trees in Stand A - Plot 2
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Height distribution of undergrowth in Stand A-Plot |

(number/8 m?)

Height class (em)

~25 ~50 ~100 ~150 ~200 ~250

IERE I Chamaecyparis obtuse 2 2 4
suyad ez longipedunculate 9 40 17 4 5
§ 4 R Ilex crenala 6 24 6
E" 7 2 ¥ Pileris joponice 4 10
g VAR B Ilex pedunculosa : 8
rSavy Ardiste japonica 1
o Yooy Rlwus trichocarpa 2 2 5 2 1
=
é w o U Rhododendron spp. 8 4 1
'8 SV Vaccindum smallis 2 1 1
= a7 TS Acanthopanar sciadophylioides 1
Table 5, Height distribution of undergrowth in Stand A-Plot 2
(number/8 m?)
Height class (em) ~25 ~50 ~100 ~150
E A S Chamaecyparis obtusae 19 9 7
5 A T Pierts japonica 8 20
g':’n 4 %y Ilex crenate 3 2
§ v o=@ o liex pedunculose 1 1
M By oE Eurya japonice 1 1
ey Rhus trichocarpe 1 9
g A J & Vaccinium smallii 2 2 2
3 v Ul Rhododendron spp. 2
g N S Styraz japonica 3
ARSI A Evodiopanes innovans 1
1 20000 m—
g
% PLOT 1 PLOT 2
g8 7 -
%}
o
£
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il
B
L
0._
20 40 60 80 20 40 60, 80
{cm)

Height class

Fig. 4 Height distribution of natural seedlings of
Chamaecyparis obtuse in Stand A
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Table 6. Composition of dominant trees (DBH >4 em) in Stand B
Mean diameter s Number of . .
Tree species at breast height Mean height tree Basal area | Stem volume

(em) (m) (no./ha) (m?/ha) (m®/ha)

Chamaecyparis obtuse 8.0 7.3 3,075 20.1 116.0
Pinus densiflore 13.5 14.0 850 14.8 124.3
Broad-leaf trees 5.4 5.0 650 1.7 6.6
Total — - 4,575 36.6 246.9
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Table 7. Amount of A, layer and diseription of soil profile in Stand B

Definition | DrY (X}eight
Horizon Depth Texture Structure Hardness of A, layer
boundary 0 183
(em) (ton/ha)
Ay 3 - v e 16.9
A 0~ 3 Clay loam Granular Soft o
B 32 Clay loam | Clod Soft Indistinet
D Slightly Indistinet
42~55 Clay loam Clod hbard
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Résumé

There are various multi-storied stands in which mixed the dissimilar species of Hinoki
(Chamaeciparis obtuse) with Akamatsu (Pinus densiflora) or with broad leaved trees at
Keihoku Town located in the northern part of Kyoto City. In these stands, the growing
structure of two characteristic forests (Stand A, B) was analyzed, and the silvieultural
system of the storied mixture forest was diseussed in this paper.

Stand A (Multi-storied stand mixed artificial Hinoki with natural Akamatsu): This
stand is the mixed forest which was grown with Hinoki afforested 70 years ago and then
with Akamatsu naturaly regenerated in its plantation. The existing volume ratio of Akamatsu
is 83% in Plot 1 of gentle-sloped place (about 7°) and 64% in Plot 2 of steep-sloped place
(about 25°), and Akamatsu grow more rapidly than Hinoki (Table 1). The relative light
intensity under the canopy indicates high value such as 8-12% (Table 2), therefore, there
are overgrown various undergrowths and natural Hinoki seedlings (Table 4,5, Fig. 4).
Viewing the DBH distribution (Fig.1,2) and stratification (Fig.5,6), it seems that the
vertical structure of the forest has changed from mono-stratum to multi-stratum in propor-
tion to the growth rate of each species. Therefore, the story in Plot 1 is cleary separated in
such a way as Akamatsu occupies at upper stratum and Hinoki composes middle stratum.
On the other hand, in Plot 2, although Akamatsu is dominant tree and Hinoki dominated,
both the trees overlap with each other in 18-20m height class, and it is recognized that the
story is continuous state. In addition, ineluding the natural Hinoki seedlings and the
undergrowths in lower stratum, it can be said that Stand A is composed remakable discon-
tinuous story.

The silvicultural system of this multi-storied mixture forest is as follows: In the first
place, the stand is cut clear except the mother trees of Akamatsu which were reserved here
and there or around the cutting area (inside distance of about 60m), in succession, Hinoki is
planted there. If the naturally regenerated Akamatsu grows so that it will compete with
Hinoki, it is neccessary to adjust the numbers of Hinoki and Akamatsu so as to obtain the
rate of 2 to 1 respectively by improvement cutting and thinning.

Stand B (Multi-storied stand of mixed natural Hinoki, Akamatsu and broad-leaf tree):
Judging from the analysis of annual rings of the sample trees, it is presumed that the
stand was the secondary forest which had grown in the mixed state of Hinoki seedlings
naturally established in the stand with Akamatsu and broad leaved trees naturally re-
generated after intensely cutting down about 65 years ago. In the mixture rate of the each
species over 4em DBH, the number of Hinoki is more, on the contrary, the volume of
Akamatsu is more than others respectively, and the broad leaved tree is remarkably few
(Table 6). In DBH (over 4em) distribution (Fig.8) and stratification (all trees) (Fig. 10,
11) of Stand B, the border of each species is overlaped and is not clear, at present, the
stand is formed a selection forest type with mixed dissimilar species. However, Akamatsu
can not establish at lower layer and broad leaved trees lack from upper layer.

The silvieultural system of the similar forest is as follows: All the tree except Akamatsu
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reserved in seattered for mother tree (about 5-10 trees per ha) in upper and middle stratum
is felled for commercial or salvage cutting. The number of natural Hinoki seedlings in lower
stratum are controlled to be about 10,000 per hectare, on the other hand, the undergrowths
are repeatedly weeded to make over 50% of relative light intensity on ground floor. When
the stand will have developed and matured, it is adequate to adjust the mixture ratio of
the number of Hinoki to the one of Akamatsu to be 2 to 1 respectively.

Judging from the accumulated amount of litter and raw humus (Ao layer), it seems that
the multi-storied mixture forest is more effeetive than the mono-storied pure forest of

Hinoki for soil conservation.





