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Tablel Composition of upper stratum trees in each plot

Plot | Year | Species Diameter Height Density Iiiizl
(Mean=®8D, em) | (Mean®SD, m) |(no./ha) (ot/ha)
C. obtusa 13.244.78 18.7+£2.74 1,600 24.6
1984 | P. dens. 15.2%4.82 14.0£2.24 150 3.0
ol Total 1,750 27.6
C. obtusa 14.61:5.05 14.4£2.55 1,630 28.5
1989 | P. dens. 13.54+2.98 13.3%1.61 75 1.1
Total 1,605 29.6
C. obtusa 12.0+4.74 12.6%2.82 1,840 24.0
1984 | P. dens. 15.2:4+3.78 14.1%1.80 380 7.8
Tolal 2,220 31.3
25-A
C. obtusa 13.545.29 13.2£2.80 1,720 28.2
1989 | P. dens. 17.6%4.35 15.141.84 140 3.6
Total 1,860 31.8
C. obtusa 12.1%5.46 12.4+2.98 1,840 25.5
1984 | P. dens. 28.4 18.6 20 1.3
Total 1,860 26.8
25-B
C. obtusa 13.6+6.12 13.1%3.17 1,720 30.0
1989 | P. dens. - - 0 —
Total 1,720 30.0
C. obiusa 14.345.19 14.3%2.33 1,250 22.6
1984 | P. dens. 24.8+5.53 17.4%1.50 100 4.8
. Total 1,350 274
25-C
C. obtusa 15.6£5.65 14.9+2.34 1,200 25.8
1989 | P, dens. 19.8 16.1 25 0.8
Total 1,225 26.6
C. obtusa 10.8+6.58 11.2%4.10 1,400 17.4
1984 | P. dens. 15.8+4.25 14.341.85 350 7.3
. Total 1,750 24.7
C. obtusa 11.3£7.45 11.83+4.44 1,400 20,1
1989 | P. dens. 17.0£5.25 14.8£1,97 225 5.5
Total 1,625 25.6

Notes ; Data in 1984 indicate the measurement value immediately after thinning,



98

ODEDH TR 05 LR L TOimwh, I3l - 13.3cm
R CMO 7B v MCHEL, b& b EDPHO/hEL 3%: [Plot 24]
ETATH D, TNk ki & 2RO ME 100 1984
LuoT D oz d—EOHEHS 5NE, ok 1989
K70y MBI AWHEE D D ARSI Fig. | 200 |-
WRLIE S TH B, —MOE /& ATHICEA LK 300
WHIET ey & ORI, ThT R A L 400
TEAMRICI B S EMB LRI KRN TR b E b & 300
Ty OREAE, - E &, BHEKED T H T Y r (Prot 25-A]
DE < Hie yRiIC &Iz LD IEL 2T & T, WEOM oL 1984
ORI M S D0, ERMkE e £ 0T 1988
AT ERZ D REA 7 #HKTIEEHED OKREN - 300L
BLESTTHY, SRS bBEzofEERLT £
WS, kIR Fig 1ok 7o o b 27 2kr&iE £ 300 -
g ) y e 200 - [Plot 25-B]
RIERBE S > 72, £ LTI OS5 FROIERBEDRER,  § 19 L 1984
EFNENEBBICEAZMKRGZ L, 2fELTR B 0 -
L FENBIAEHS AL H K- E VA B, 10 6 ;gg - 1989
B 2T MEE/ NS OWEKSE , Do s ER L, ggm- L
o7 oy b EREFLOILEAETVS, ThORM 2 ‘?f‘;‘gm
RO EIIEZ > VW T IS 2 2 &12F 30 200 |- [ ptot 25-c1
I O AAR L Table 1 o@D LMD L DI, 100 - 1984
B/ FRDOTERELLLTOWE WL, DL LTus 1&-— 989
Fay bENED, SHIEIOFEMNICHTEL AR & 200 + L15.7cm
HiL< 2 mPl Rl LckoRoE L ik s 300
HERTH BN, AERMICEKELEEEVEVZ LS, 200 |-
LinL7 ey BIFL <A BRaME DlEkEe oL
<, 2R L AHIERSEZ VWO T, ORI 100 |-
B, CORENEECE, Fay b B5-BOEIIT %g:
=y I3 CKOL LIS WA IS 5 &L S iclbh, i
JAE LD 0 B, HIHER RIR TR Offiid © b RS 2 10 20 30 38
foo A Hsmw Diameter at breast height {D:cm)

o e i e  +0ATTay b 274  Fig. 1 Distribution of diameter at

1 o 1 A~ 2 oy ST Chd Rt breast height of upper stra-
K& hads 72 1 134 30 ~ 35 nf ORI & - 7o, B varn trousin each plot i

T 14 ~ 29% DR AT » 14 R, Table 1 D& Ig, 1984 and 1989
FTRTO7 Y bTB o/ hall F & ot LT L) Chamaccyparis obiusa

N NN : Pinus densifl
D 5AEMIC £/ F QSR AG 2T =y P13 inus densiflora

~16% I L tee —H 7 H = v ZHRO & S ICAREE D HE Lvwoe, £ OWmEGiEd
NTOT Oy FREBOVTIHDLTOVS, Lidi-TE / F&7H=yiE&bE RIS
WTlEHFEHELL TR LT gy bAEL,

hads 72 OBIFERIE, AT O &R E D - H & O RERHRD SHEE L
Table 217 Ltce MOMEHIMIRRTE / 2 &7 H <~ v 2 Gb T 27 HUF2ER % 320 ~ 370 nf
ShaTdh -t s, IREHIZIEE 210 ~ 240 nf /hallfd » 7co € L CHAEHRDOBIE, k7 + 0



Table2 Biomass of upper

stratum irees in each plot

Stem Stem Branch Leaf
Plot | Year | Species volume dry weight | dry weight | dry weight
(ni/ha) (ton/ha) (ton/ha) (ton/ha)
C. obtusa 199.0 85.1 9.2 8.2
1984 | P. dens. 23.1 11.0 0.9 0.5
21 Total 222.1 96.1 10.1 8.7
C. obtusa 238.0 101.0 11.0 9.9
1989 | P. dens. 7.9 3.8 0.2 0.2
Total 245.9 104.8 11.2 10.1
C. obtusa 183.0 78.3 8.4 7.5
1984 | P, dens. 56.2 26.8 2.1 1.3
Total 239.2 106.1 10.5 8.8
25-A
C. obtusa 223.0 95.0 10.4 9.2
1989 | P. dens. 29.2 13.9 1.3 0.7
Total 252.2 108.9 1.7 9.9
C. obtusa 198.0 84.6 9.2 8.2
1984 | P. dens. 12.2 5.8 0.8 0.4
Total 210.2 90.4 10.0 8.6
25-B
C. obtusa 242.0 103.0 11.4 10.1
1989 | P. dens. — - - -
Total 242.0 103.0 114 10.1
C. obtusa 188.0 80.2 8.8 7.9
1984 | P. dens. 44.8 21.3 2.8 1.5
Total 232.8 101.5 11.6 9.4
25-C
C. obiusa 220.0 93.3 104 9.2
1988 | P. dens. 6.4 3.1 0.3° 0.2
Total 226.4 96.1 10.7 9.4
C. obiusa 137.0 58.4 6.4 57
1984 | P. dens. 57.6 27.5 2.4 1.4
o7 Total 194.6 85.9 8.8 7.1
C. obtusa 163.0 69.4 7.7 6.9
1989 | P. dens. 45.5 21.7 2.2 1.2
Total 208.5 91.1 g, 8.1

Notes; Dala in 1984 indicate the measurement value immediately after thinning.
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Fig.2 Changes of basal area (D?) growth for five years
Equations were as follows;

Plot 25-A : D.=0.9827 (D')'™  Plot 27 : D%u=1.6809 (D?,,)"™"
Plot 25-C : D*,=0.9929 (DZ’“)‘“‘“’ Plot 25-B: Df,==1.4247 (Dzn)o.gm
Plot 24 s DPe=1.0169 (D2,)res
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BRI AL, Tou 24, B-ABLUTB-COEHEI LoRE, Mk
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Table3 Changes of relative light intensity under canopy

in each plot (%)

Plot Thinning plot Reserved
: forest
Year 24 25-A | 26-B | 25-C 27 plot
1984 13.5 7.4 11.3 12.9 15.3 0.47
1989 7.1 6.1 5.8 7.6 10.3 0.50
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ERObDS SHEMIcHE VM- TV, bbb ok S MumUA®MW®Mﬁ,&
BB, FHME ol £2h B o Einhho 29 Th 5, & HITEMAT, Wc2Mkiid
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too B, HRuld B REMOPINIIIE R o v LI F TR EAEELL THE 0y,
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Fig. 3 Space of crown before thinning (1) in immediately after thinning (2) and after five
years from thinning (3) at each fixed picture point (I, I, II) in Plot 25-A
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Ny, F oy N EERROFIED &N OB D B B EARMSILRNZ V. TS0
HEOBEDKE SIE Table 4 DX IR T I mPITTH 5,

TR ORI S0, 8 L AR TR OO THETO P EIc & 50k R
hi%&%bﬂ@hﬂ,2X2m%f&ééi@7/9Ak\WLTM%iOT%éOL@iﬁ
KR EAOFARERMo 7o o P THIRIEENETH 5,

70y b 25-A OHUCERT B/ NTIRRE L X 1 mT 16 X 16 mErncH e, ird s s F
L7 H ey OMEATN E 2 ELEL EOHS (2miEE oYM bED) OESHoAKE
Table 5D &HTH »teo MELOHAN T L / *dshads 72 b 30,000 AEME, & AR R

Table4 Number and mean height of undergrowth in Plot 25-A

Number of | Mean
Species {rees height
(no./ha) (em)
v/ #  Vaccinium hirtum THUNB. 119,000 38.8
2Ny 3wy y Y Rhododendron reticulatum D. Dox 22,500 55.9
Y = U A ¥ Rhus trichocarpa Nig. 18,100 49.3
Oy b F  Cleyera ochnacea DC. 10,000 36.1
Y = v w ¥  Rhododendron kaempferi PLANCH, 8,750 24.3
O7 4 ¥ Pleris japonica D. Don 8,130 25.4
3 ¥ 7 75 Acanthopanax sciadophyllioides FRANCH. el Sav. 5,630 394
* v *  Lyonia neziki Nagal et Hara 5,000 79.4
% A 7 v X  Evodiopanax innovans NAKAI 4,380 43.6
Ov . E] = llex pedunculosa Miq. 4,380 26.0
O % # F  Eurya japonica THUNB. 1,880 46.7
O7 5  # ¥  Quercus glauca THUNB. 1,250 15.0
3y R v FE Abelia serrata SiEB. et Zucce. 1,250 31.5
O4 % w4 llex crenata THUNB. 1,250 37.5
7 o & ¥ Benzoin umbellatum REHD. 625 100.0
b=} + 3 Quercus serrata THUNB. 625 60.0
7 b Castanea crenaia S. et 7. 625 72.0
F v ¥ Vaccinium oldhami MiQ. 625 30.0
a v ¥ Gleichenia dichotoma Hooxk. 71,900 17.4
P b A4 N5 Smilax china L. 6,880 31.4

O Evergreen broad leaved trees
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WbonTHwvd 1,000 KL Table5 Living numbers of seedlings by each height
FRELTOLSB, B OT class in Plot 25-A (no./ha)
KN aLHEHIEEAEA LN Specios I-year-old Height class of seedlings (cm)
min ot T & SHIT B &, seedling | ~10 | ~20 | ~30 | 30~
LIS OBRE P/ *, Th< C. obtusa 32,000 | 34,000 | 200 0 | 1,100
7 ORIz £ SIROMBE D Ty 1,100 | 520 700 | 78 0
l‘iﬁ'}][}?’% cns %miﬁf;*{,ﬂ@)fﬁ& Total 33,100 39,200 | 900 78 1,100
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34000 K /ha, T A =V b I, 2 F
5,000 4 /ha kb %, ZHOH: N T o S U
BRI T Bk Dt ote, & 1 4 16 64 1 4 16 64 1 4 16 64
DFEHD S bIRRIKIC £ BT Quadrant size (nf)
BT b 7 & Shc et Fig. 4 Is ~quadrant size relations of population in
DM IENTHD 5L S, Blot 2o-A s obtusa, B: Pinus densifl

S SR 0 A MR A B T - Cczmggfﬁyggergiseso usa, B:Pinus densiflora
D 1; GrldsE) W1 X 1: l-year-old seedlings, 2: seedlings over two
EDORRTRT & Fig. 4 D& years
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LTWb, METHEFNUNTREFARETH A EARLTVEEELOND, £/ +K
BREITIC & - TR ORI 6 SERTOMRIX & S ERTOMKIc L - TEHA LN LD TH B, L1t
o T/ F ORBARRIOFE, BLd—IEEDEMZELLEVA LD,

HBE/ #HBO LEROFNORY 1 XTh 2HEEL FOHBRE L, MEAHR L 0B
S L DEVE S TH B, TOT & EFIEHRM S 8 OMEERER I, BRSO RNEREET T
AT T & TR BSOS 120 > TR OB A ED 2 AFICARBIIEI N A EEEHKRL T
Wk Ho BIHRTIE 30 emfELl L 2 mREOYMEEGT £/ FOHHIc W TR T oy PO
BT U 72 ds, BSOS s - 12 b O OAE & BREER A 2R L T,

T H IS D WT IR MEAERE Fig. 4 IWRUAL S KREAREDDLEVEO®D, £/ &
FIHNS WIER%E b CH %, L L 2EEL FoHSHI A X OBEHE o
HHTEERLTWE, INETH 7Y BGEERIETH 50T, D Eb 20 cnEfEIicE
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Species Diameter Height Density area volume |dry weight|dry weight|dry weight
" + + .
(Mean 5D, en)| (Mean8D, m)) (no/ha) | 2y | (1t/ha) | Gon/ha) | Gion/ha) | Cton/ha)

C. obtusa 11.8£4,53 12.4:2.42 2,710 34.8 262 1130 12,1 10.8
P. dens. 21.9::6.86 16.4:£2.13 547 22.4 205 97.3 13.0 6.7
B. L. trees 26017 5,2:40.29 156 0.3 - - - -
Total 3,473 57.3 467 210.3 25.1 17.5
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Résumé

The secondary forest of Kamigamo Experimental Forest Station affiliated with
Kyoto University is situated on an important amenity forest of the urban fringe of
Kyoto. This paper, which belongs to a series of studies related to the amenity
forest, discusses the transition of the growing structure and the regenerating process
effected by thinning earlier than five years ago, in addition to the structure of
reserved forest neighbouring research stands.

The number distribution of the diameter of upper stratum trees mixed Hinoki
(Chamaecyparis obtusa) with Akamatsu (Pinus densiflora) resembled that of the
normal type which was identical to form immediately after thinning (Fig. 1) and
the stratum structure was not much changed. However, the numbers of Akamatsu
extremely decreased from the withering by pine wood nematodes. The average
diameter at breast height of Hinoki increased about 1.4cm, except for one plot

(Table

1) , and especially the diameter growth of dominant trees which had

suffered lateral pressure by neighboring trees was promoted than other trees (Fig.

2).

Then, although the basal area and the stem volume of Hinoki increased in 13 ~
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15 % and 15 ~ 18 % respectively, the increment of the stand volume included
Akamatsu with Hinoki was a little (Table 1, 2),

The existing biomass of foliage included Hinoki and Akamatsu was 8 ~ 10 ton/ha
(dry weight) and the foliage has been recovered about 1 ton,/ha during five years,
except for a plot. However, the re-closure of crown seemed to be comparatively
slow due to the increase of the gap by the pine withering (Fig. 3). Therefore, the
average relative light intensity under canopy dropped about 1/5~1/2 only and
the mean value is still kept in 6~ 10% (Table 3).

In every research stand, the broad leaved trees which were removed at the
previous year of thinning reproduced sparsely as the undergrowth less than 1m in
their height (Table 4). In the result investigated on Plot 25-A, the 1-year-old
seedlings of natural Hinoki regenerated at about 32,000 per hectare, and the seedlings
over two years at less than 20cm in height which have been regenerated after
thinning established at about 34,000 (Table 5). Their distributional patterns showed
a contagious distribution having small clumps (Fig. 4). The 1-year-old seedlings of
Akamatsu were few, but the number of seedlings over two years old was about
6,000 per hectare (Table 5). Then, they were distributed contagiously having large
clumps (Fig. 4). As the result of the analysis of the interspecific correlation by
Morisrta, Hinoki seedlings or Akamatsu seedlings an upper stratum trees of Hinoki
was dispersed in such a state to be repulsive to each other (Fig. 6), thus it seemed
that their seedlings were able to regenerate well in the gap of crown.

On the other hand, the structure of the reserved forst was similar the
neighbouring reserach stand before thinning except that there were much Akamatsu
and broad leved tree (Table 6, Fig.7, 8), further, the succeeded seedlings of
Hinoki and Akamatsu established in forest floor few.

Judging from the above mentioned, it seems that the multi-storied stand stratified
mixed large sized Hinoki with various species can be more highly evaluated than
the pure stand of Hinoki for amenity forest. Therefore, the silvicultural system such
as the group selection system having a width as tree height must be effective and
appropriate to sustain a gap of crown for regeneration and growth of various
seedlings.





