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Fig, 1 Stratification of stand and distributional structure of each tree by
belt transeet method in Stand I (inelination 30°, direction 8). The
mark applies in Fig. 2, 3
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Table 1 Composition of dominant trees (D > 6cm) and light condition in Stand I

. Mean Mean |[Number off Basal Stem Relative light
Species diameter | height tree area volume intensity
(cm) (m) (no./ba) | (mi/ka) | (mi/ha) (%)
Conifer
Chamaecyparis obtusa 28.0 18.0 100 6.2 54.5
Cryptomeria japonica 51.5 25.0 100 20.9 206.5
Pinus densiflore 26.0 16.3 600 33.3 234.5 2.2
Deciduous broad-leaf tree 6.7 7.5 550 2.1 7.5
Evergreen broad-leaf tree 7.0 8.2 1,600 9.7 41.5
Total - - 2,90 | 72.2 | 5445
Table 2 Height distribution of each species in Stand I (number/199ni)
. Height elass (~ m)
Spemes ~~~~~~~~~~~~~~~i~~~~’
05| 11 21 31 41 651 61 71 819110 12§14 16 18%20 22’24 26
Conifer
Chamaecyparis obtuse 1 2
|
Cryptomerie japonica 2
A &
Pinus densiflore 7 4] 1
FHhvY
Deciduous broad-leaf tree
Clethra barbinervis 1, 20 2
Yygw
Lyonia elliptica 1, 81100 311
R S
Rhododendron
reficulatum 1] 41 1
AN TYNYYY
Others 11
i
HEvergreen broad-leaf tree
Ilex pedunculosa 1) 2, 711} 7] 3] 21
v g o
Pieris joponice 3111, 8|10 8| 2
7 ok K
Eurya japonice 11117381 5} 3
[
Oleyera japonica 6| 7112 2
vohox
-Others 4 2 6
it
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Fig, 2 Stratification of stand and distributional structure of each tree by belt transeet
method in Stand T (inclination 37°, direction W 20°8)
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Table 3 Composition of dominant trees (D > 6cm) and light condition in Stand 1I

Mean Mean  Number of Basal Stem Relative light
Species diameter | height tree ares volume intensity
(cm) (m) (no./ha) | (ni/hay | (ni/ha) (%)
Conifer
Chamaecyparis obluse 15.1 10.2 1,094 19.9 132.9
Pinus densiflora 25.8 16.2 834 45.9 333.4 3.4
Deciduous broad-leaf tree 8.9 6.9 729 3.8 10.9
Evergreen broad-leaf tree 8.9 5.7 469 2.5 7.5
Total . e 3,126 71.6 484.7
Table 4 Height distribution of each species in Stand I (number/192ni)
Height class (~ m)
Species AR
MR MR
Conifer
Chamaecyparis oblusae 700101 10830 831 1] 15| 4] 2 4/ 271
[
Pinus densiflora 11 4] 4| 4| 20 1
7R vy
Deciduous broad-leaf tree
Clethar barbinervis 2
Va9 7
Lyonia elliptica 1 2,2 8| 8 1
Quercus serrain 1
a G
Others 1 1
b
Evergreen broad-leaf tree
Ilex pedunculosu 111
Vo8 o
Pieris japonica 1, 6] 7 515
VA A
Eurya japonice 100,12,13. 51 1
R
Cleyera japonica 1/ 3, 9 3
Hoh *
Others 6
il B

Uitd512 8.4 %7, Stand T OFE DL BB T2, ThIZETADMTKEH T
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WILEBBHE L ADPLBO L ERIZIDTHA S, LORDHEBOL St 2 F ORI D
% JRILL Tz,
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Pig. 3 Stratification of stand and distributional structure of each tree by belt transect
) method in Stand I (inelination 24°, direetion W 30°N)
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Table 5 Composition of dominant trees (D> 6om) and light condition in Stand III

Mean Mean Number off Basal Stem Relative light
Species digmeter | height tree area volume intensity
(cm) (m) (no./ha) | (ni/ha)y | (m/ha) (%)
Conifer E
Chamaecyparis obiuse 12.8 8.5 137 2.0 11.0
Cryptomerie japonice 19.2 14.1 548 16.2 111.0 4.0
Pinus densiflore 13.7 10.7 1,096 17.0 93.2
Deeiduous broad-leaf tree = 6.0 7.0 137 0.4 1.4
Total — | ~§ Lms% 35.6 | 216.6

B EEO 2 X3RS OEEM 20 < &, 60BENBTH 3o AW ILB0IERNIC, MR
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FHORZEEMRE A B,

AMKICHFET 2 BREERF O 2 213, 1HETHL 57 oo — TR O#ER0%:0E <
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Table 6 Height distribution of each species in Stand I (number/146nd)

Height elass (~ m)

Species T~
I

os) 1 2 S S R S N e

Conifer

Chamaecyparis obtuse
e/

Cryptomeria japonica 641151 7 2 1, 4| 21 1
A e

[ie]
N
=N
[
[
[
.

Pinus densiflora 1 31 2 7 3
Fhv Y

Deciduous broad-leaf tree
Evodiopenax innovans 21 2 51 8, 8, 2
BHI IR
Magnolia obovala 111
R
Maognolia selicifolic 103 11
A A LN
Rhus irichocarpa 21 31 111
oy
Rhododendron reticulaium 917716928 2
TN RNV
Others_ 1y 111 8
i A

Bvergreen broad-leaf tree

Iles pedunculosa 11 47 47 6, 37 2 1
v o=a =
Pieris japonice 51 1
7 ot
Eurya japonica 5116|171 2. 3
bk
Others 6 6| 61 1
b B

BE, B45F, AR v RS IOOARIIDE L FRES IV, Uizt T Stand
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—IG AT U N & ¢ &g, Table 6 IR LTz & i, 20~50cmd A FFeERH ha &
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Bz eBbhs, $ U5 THNEAFOEEMMEED 72 OR/ME, WFEe UTHEd 540
HreHs5,
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Fig. 4 Allometrie relation between height and diameter
of Hinoki (Chamaecyparis obtuse) and Sugi (Cry-
ptomerie japonica) (D> 6cm)
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Fig. 6 Allometric relation between height and diameter of broadleaved trees (D> 4cm)
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Table 7 Discription of soil profile in each stand

Stand | Horizon D (eC};nt)h Texture Strueture Mardness D ebfg;l;tégr;yof
Ag 11 e -— —
A 0~ 6 Lioam Crumb Very Soft ..
Distinet
I By 6~22 Lioam Granular Soft Indistinet
B, 22~40 Clay Loam Granular Soft .
Indistinet
C 40~60 Clay Loam Clod Hard
Ag 8 — — o
A 0~10 Loam Granular Very Soft Distinet
I B, 10~30 Loam Granular Soft .
Indistinet
B, 30~45 Clay Loam Granuolar Soft e
) Indistinet
C 45~55 Loam Clod Soft
A, 4 — — o
A 0~ 4 Loam Granular Solt L.
Distinet
i1 B, 4~35 Clay Loam Granular Soft Indistinet
B, 35~45 Clay Loam Nutty Soft Indistinet
C 45~68 Clay Lioam Clod Slightly Hard
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RS EFYSHETH S LA L 5,
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MOFDTIREEL, BT 210 U208 T7 b~ v RIS R T20~30% %35 U, fid[Rugs
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Résumé

There are various multi-storied stands in which mixed the dissimilar species of Hinoki
(Chamaecyparis obluse) with Sugi(Cryplomeria japonice), Akamatsu (Pinus densifiora)or broad
leaved trees at Kasida region located in the northern part of Takatsuki City. In a series of
studies related to multi-storied mixture forests, the growing structure of three characteristic
forests (Stand I, II, III) in these stands was analyzed, and the silvieultural system of the
storied mixture forest was discussed herein.

Stand I(Multi-storied stand mixed artificial Sugi with natural Hinoki, Akamatsu and
broad leaved trees): This stand is the multi-storied forest of stratified mixture type with
Sugi planted about 80 years ago jut out above a closed ecrown of natural Hinoki and Akamatsu
oceupying the upper stratum and broad leaved trees composing middle or lower stratum
(Fig.1, Table 2). The existing stem volume of the research stand is about 540mi/ha and the
basal area about 72mi/ha respectively. The relative light intensity on ground vegitation
indicates low value such as 2% (Table 1). Therefore, there are few established conifer seedlings.

It seems that the stand is a secondary forest which had grown in the mixed state of reser-
ved artificial Sugi with Akamatsu and broad leaved trees naturally regenerated after intense
eutting of the trees except for the small Sugi and natural Hinoki in ill-tended artificial Sugi
stand about 40 years ago. This management is known as “Tategi” (reserved tree) method in
Kinki distriet. Therefore, on the silvieultural system of this multi-storied mixture forest,
it. is basie to have thin planted Sugi and to practice extensive tending and yield system.

Stand 1I (Multi-storied stand of mixed natural Hinoki, Akamatsu and broad leaved trees):
This stand is formed a stratification of selection system type with Hinoki eonstituting the
whole stratum, Akamatsu occupying the upper stratum and broad leaved trees composing the
middle or lower stratum (Fig.2, Table 4). Similar multi~storied stands are numerous in the
Kinki distriet, The stem volume of conifer is about 470ni/ha and the basel area about
66 nf/ha(Table 3). Also the stand density is high. However, the mixture rate of Akamatsu
is remarkably large and broad leaved trees are few. Therefore, the relative light intensity
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indicates a high value and Hinoki seedlings are numerously regenerated there.

It is presumed that this stand is a natural regenerated forest which had grown in the mixed
state of Hinoki seedlings already established in the former stand with Akamatsu and broad
leaved trees naturally regenerated after clear cutting about 55 years ago. Therefore, it is
possible to cultivate similar multi-storied mixture forest by the extensive silvieultural
system as established in the process of Stand IL.

Stand III (Multi-storied stand of mixed natural Sugi, Hinoki, Akamatsu and broad
leaved trees): This stand is formed by a characteristic multi-storied forest with natural Sugi
(about 60-year-old) projecting above the upper stratum with Hinoki and Akamatsu oceupied at
upper stratum, with broad leaved trees composing the middle or lower stratum and in addition
seedlings or young trees of Sugi and Hinoki established at lower layer. Especially, stand form
(stratification of crown)of Sugi and Hinoki looks like a two-storied forest (Fig.3, Table 6). The
existing stem volume and basal area is remarkably smaller than Stand I or II. Therefore,
the erown density is very low, and the relative light intensity on ground vegitation
indicates high value such as 4% (Table 5).

It seems that the stand is a young secondary forest which had grown in the mixed state of
reserved trees of Sugl and Hinoki with Akamatsu and broad leaved trees newly regenerated
after intense felling of the large-sized Sugi and Hinoki or other tree species about 80 years
ago. Therefore, it is possible to continuously eultivate a similar multi-storied mixture
forest by the intense selection eutting system as established in the process of Stand III.
However, it is presumed that the natural Sugi growing in this stand have high tolerance.

Judging from the accumulated state of Ay layer and A layer(Table 7), it is understood
that the multi-storied mixture forests in this distriet are effective for preservation of soil
produetivity.





