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(V) Profile of the Natural Reservation Forest in Compartment-9
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AL, TG LB 9 MIE DB O L /R O BLE 650 m Jp & HE A OB 1050
mICHEBL0KFEM D€ 3, v HKBRKT, RLEERo HARMEEZRRTsb0L LT, 10.10
ha DSENBEHE LTRES N TS, LB, 192660 CKIE1SEE) CRA I
LMEARRE UCHRG SN, AREIZ19426 (BRML7E) <, BEWICGBIRA S X
2B,
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Moo LRk, MG 20m A, S0 bO TR 30m T sbobah, FLLTE
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FCE L, PRICEERIEEMOT AN Yy, vad, TRERTHICE Y v IBELLHLGN
37 4RI TS S N ME-21R L,

SraERx, H v Torreya nucifera, 4 25 v Cephalotaxus drupacea, & 3 Abies firma,
#H Tsuga sieboldis, 7 1=y Pinus densiflora, 2 ¥ Cryptomeria japonica O 6 BT, €I BL&
Yy HRHERBOIA SN, &Iy H i3 900 m 2L EORIBIINHEEZ 100 em £
BEA B RBARBUMKRER SN, Th-vBBREELEMMEOECAK, WEERE 40cm
AT EEMEBIELTHEbOMEA L, A FREATEE T KHHE, g0 LT il
HoN, WEHERE 77cm OMKBHESNI, # v BLUA RN VIR, TTHREREE 10
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X+ 35 Quercus crispula, a2+ 3 Q. serrata, v % Zelhowa serrata, v 5 Y v/ F Sorbus

Japonica, =Wy 5 Prunus donariun v. spontanca, 4 ©~N® I Y Acer palmalum, F F € 3
Y A palmatum subsp. amoenum, 4 ZYHLF A mono, THEHIF A wmono forma
dissectum, N F T A LT A sieboldianum, e » ¥y 5 Stewartia monadelpha, /) K
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Y oy Rhus trichocarpa, 7 & ~N% lTex macropoda, o ) /~Z x5 Acer rufinerve, =
YT TS Acanthopanax sciadophylloides, V) a v 7 Clethra barbinervis, # ¥ % Lyonia nesiki,
x ) Styrax japonica, wRT A E T Fraxinus sieboldiana v. angustata, 15 EPH D
e BRI R, WEHEZED 0om DEREBFLTHARZDIR, THhY Y Quercus acuta,
R T C E BRI b, BABRRIERRZ 66on THoto, @ik ¥3H v
Q. myrsinacfolia, © 5 Vv il ¥ Q. stenophylia, ¥ ¥ I Illicium religiosum, v a = [lex ped-
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Fig. 2 Topography of the natural reservation forest and position of twelve quadrates (A, B,
~~~~~~ M), two belt transects (I and [1), living stump of Fir and Hemlock (x) and large
size Hemlock over 100em in DD, B. H, (@)
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B L 3m DA U, IR 5 om REOEKRR-40 K 51085, R-4T, IR
BN TER DRIEMBBI S N TIND, EIELIE/NGTERI2A 3T (1200 m?) TE2EK TR
WE LIk to, RETHO F, K, L, H D 4/NHERT1IHEEKGALNT, BEdEh-7cDid
B # & UDHEROITIEAT, £ 900 m PO (A, B, C, D) TI5% 4% b, 1
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Fig. 4 Number of trees less than 5em in D, B. H. each quadrate (50m X50m)
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Table 1. Stem volume of trees above 5em in D, B. H. per hectare in m?
Conifer Broad leaved tree - Total
Tir | Hemlock . | Other Livergreen Deciduous
DBHem | 5~39 40~ [5~39 40~ {5~39 40~ 5~39 40~ | 5~39 40~ | 5~39 40~
A 25,0 41.6155.4 1443 0 0 49.6 0 116,83  97.7 | 246.3 283.6 529.9
B 2.4 5.0 6471027 0 0 43.6 O 123.4 82,1 234.1 189.8 423.9
C 13.2 60.6 34,8 175.1 O 0 52,7 41.11114,1 11,9 214.8 288.7 503.5
D 9.8 70.0  95.9203.6 0 0 38.2 0 96,6 90.0 | 240.5 363.6 604.1
o E 19.9 43,1642 97.6 O 0 51,7 6.1 1249 87.3 ! 260.7 234.1 494.8
_E: ¥ 68.2 100.3 ; 11.6 12.4 0 0 23.6 0 168.0 148.8  271.4 261.5 532.9
g G 39.0100.6 1 75.1 79,1 0 0 259 0 85,2 37.5, 2252 217.2 442.4
= H 92.0332,0, 7.1 0 0 0 4.7 0 101.7 70.6 1 205.5 402.6 608.1
] 30,8 140.2 1 95,2 183,8 | 4.8 63.5 41.8 59 889 0 261.5 398.4 659.9
K 101.4 215.5 1 12,5 49,6 0 0 23,1 0 128,4 31.0 265.4 296,1 561.5
L 61.3199.8 0.3 0O 0.2 0 1.0 0 102.5 64,9 § 165.3 264.7 430.0
M 78.0398.7 0 7.7 0 0 0 3.2 0 81.4 44,9 170.4 443.6 614.0
Mean 45,1 142,3 143,7 87.8] 0.4 5.3)20.9 4.4:111.0 63,9 230.1 303.7
187.4 1315 5.7 34,3 174.9 533.8
! 12,0 35.4 1 74,1 2069.3; 1.5 19.4,39.5 O 87.0 59.6 1 214,1 383.7 597.8
2o 42,5 137.8 1 31,2 82.2 1.8 41,1163 0 92,2 068.81184.0 320.9 513.9
L] N H——
Hem. [T T I
cT. -
EsT.T A:529.9m¥ha -] E:484.8me/ha - J:659.8mha
[2X=0 O T I
100 200 100 200 100 200 300
Fir ——— |
Hem. [T T 1 —
cr.
EBTL ] B:423.9m¥ha 3 F:532.8m¥ha - KI561.5m*iha
1N | ] ]
100 200 100 260 100 160 200 300
Fir I T
Hem, | I
cT.
EBTTTTT ei03.6mvha - 6:442.4m>ha L1430.0m¥ba
X=X 21 I S I
100 200 100 200 100 200 300
] — ]
Hem, |
c.T
e8] D:604. Im*/ha H:60.2mYha M:614,0mha
[oX= % 8 (o) [
s 200 350 0 160 I 0 0 100 200 00 400w
Stem volume per hectare
Fig. 5 Biomass of stem volume per hectare each quadrate

Fir: Abies firma,

Hem.: Tsuga steboldii,
L B.T.: Evergreen broad leaved tree,

C.T.: Other conifer,

D. B.’I.: Deciduous broad leaved tree
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Qi Jllicium religiosum, @: Quercus spp.
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JEYER B b NTco &1, VA ha $7ch, & J164MEK, ¥ FI86MAAMA SAL, R LS
TE I, P TFHTY BT Ehs i,

2-3 W R OHEE
50mxX50m OFPRIZHFOMEER Som P EOGREEC LD, BHEElET L&, &
1B RUR-50 XL S ICE B,

AV, AP, AF, PR QMM EIT T TIORE UM, MRERE R O CiEE
Ufoo BERRIEHEEHS, WL oBMEEie Lo s comERhicky, WEERCK
THEHME A EL (-6), DLH (WEERE om? . fam) SRR oMESERBAEK
BHAR-7), BHECEHEE U,

0B, MBLECEROERILEMOMBRE LTE, BRRRETHL20, B-6B8L070H
BRIEBMENLSDEEBA I,

Eoice s, v, RFEPAOHBERMTHETH=Y, ¥, 41 XTVYOMBERRKDENT
WIENOT, ARG TR, JOIICE L OMBEEE - THMB S Ui,

ha H720 OBRMEEOREIMEZ ] XD 659, 8 ms, S/MIEBRO 423.9md &7 -7, EHEIH
I3 538, 8:£74.8m T, WERIZ, €3 187.4md 35,19, W #H 131 5 md, 24. 6%, = O DG L
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W RREORARMER Ui JREOEHR (7035 m*/ha) ARD SN TWE, RPFET4HE
KigihT 600 mé/ha kA 7o & &3, Jb¥Ed QR ERIKL , TS s 0 & 5 <,
MEDE IS, v AR TEOWMEN LB L TOHEDT RS EELTEROTHA S,

FIRRAM T, EIREHEESLIURRTCHHA~ERTTHL, £OBHRBEhDI3~
15%°C, S WBETRIMEELHRE, WEEE 0em YTFTH-» 7. e, fimTissia,
& IO ME L, MRTIE 614 0m3/ha DT8P ICH /b 476. Tm¥/ha e 2 Chotc, VN
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Fig. 8 Biomass of stem volume in ecach section of belt transect
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Bz F¥PoOE 870m ¥ TIBMEAA SN BT L, WEREM BRI E THEFLT
WEEORIZEAENR L, BBk Sic, CRTSHEE, ESICTRTELIMEDT AT D
IR 50 om AARA B RIBAMNSE SNIICTER - 2, WEEE 30cm PUFT, gk
JERLFiAEH LTOWAT Y, vaasig s bnclioiogim L TR, B%Ro10%1
BOBRTH - 1ohs, RETWO H L M RTIRIFEAE 0 1L Ui o oo BHLTERHZ = 3
DO THERME <, FRTROOBEL £HY, R LHORWER TERIBE -1,

MR T, B-2icR Lok D, 1 810m » 5 1050m j2FE 2 [ K (659 m) L 650 m
ME 930m KEANK G585 m) T, 10m BT, 12.0m OEREMS 45. 4m OEREICHKE
o THARBEET » o BRI ECERS ha B0 RBRLTRT ER-8DL SIS,

MARR 1 Db HE B2 0 b5 EAOMIIE T, YA OERMNE LI TH 5B, i 810~
820m HchDE I, YHUANOHEMBERBICKIZLTOETH7 Y DRERDLDTH S,
Ko, HMRRIO g EAOHEHE 7A=Y T, NEHER 49~65cm O &D6 ks 10.0
mx18.0 m OWERICW A T LT O ARDITEHOEHR &8 » 70, BREI G, 5% 810~
m O gl (W28 TTRYFBELALALNT, &I 0EREE V. HFERLBLUH
R f o F DR, MO BERKEENTT AV, g~hiliTid, EILDvHOH
Fisg <, HER] ERAMOEBREEM > TS, | HEMEORMED & C A, BEWIKESR
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VHREAREEZR UHBRREEMBER NS & 536 mi/ha L7825,

BERMIC & B AR B L OERERT ERK-90 L S 18 5, WETER 10cm LLUF O ARICH
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Résumé

In a series of studies on the productivity of the natural forest mixed Japanese fiv (4bies firma
Sieb. et Zucc.) and hemlock (Zswga sieboldzs Carr.) in Kyoto University Forest in Wakayama
(Lat. 30°04", Long. 135°30" &, Alt. 500~1,200 m), this report dealt with the profile of natural
reservation forest in compartment-9 (Alt. 650-1,050 m).

The investigations were carried out from 1979 to 1984, The tree species and the stem volume
were measured in twelve quadrates (50X50m) and in two belt transects (10 X659 m and
10 x 585 m) (Fig. 2).

Six coniferous species of débies jfirma, Tsuga sieboldii, Pinus densifiora, Cryplomeria
Japonica, Torrveya nucifera and Cephalotaxus durpacea were observed in research area. How-
ever, Torreya and Ceplhalotaxus composed lower stratum had been small D.B.H. less than
10 cm, on the other, in upper stratum, there were fourteen large size trees of Tswga sieboldis
over 100 cm in D.B.H.. The broad leaved trees occupied at the canopy of upper stratum
were classified in twnety-one species of deciduous tree except Quercus acuta, and these main
species were Betura grossa, Castanea cvenala, Fagus crenatn, Quercus crispula, Prunus
donarium v. spontanca Stewartia monadelpha, Carpinus spp. and Adcer spp..

It was considered that the trees were not cut down after 1922 by the measurement of annual
rings in living stump of 4éies and 7suge in this natural forest (Fig. 1).

The number of trees above 5 cm in D.B.H. was 2,116 individuals per hectare, namely 344
of Adbies, 270 of Tsuga, 7 of other conifer, 929 of evergreen broad leaved species and 616 of
deciduous broad leaved species by quadrate measurement, and was 1,638 individuals, namely
203, 313, 41, 591 and 490 respectively by belt transect measurement (Fig. 9). The trees less
than 5 cm were 2,461 individuals per hectare, respectively 164, 186, 11, 1,667 and 433 by
quadrate measurement (Fig. 4).

The biomass of stem volume of tree above 5 cm in D.B.H. was from 423.9 m3 to 659.8 ms
(533.8--74.8 m3 in mean) per hectare in twelve quadrates, namely 187.4 m? of Adzes, 131.56 m3
of Tsuga, 5.7m3¥ of other conifer, 34.4 m8 of evergreen and 174.8 m? of deciduous broad
leaved species in mean, and also the stem volume was estimated 558.4 m3 per hectare by
belt transect measurement.



Annexed talbe 1. Tree number per sample plot (50mX50m in Quadrat A~M, I0mX659m in Belt I and 10m X585 m in Belt 1)

~3
DBHem | I~4 ~8 ~19 ~29 ~39 ~49 ~59 ~69 ~79 ~89 ~99 100~ || DBHem | 1~4 ~9 ~19 ~29 ~39 ~49 ~59 ~69 ~79 ~89 ~99 100~ ™

A Fir. 20 9 10 3 5 3 1 1 0 0 0 0 H Tir 58 57 68 17 12 13 11 9 0 0 0 0
Hem. 3 30 25 16 7 10 3 0 0 0 0 1% Hem. 31 22 7 1 1 0 0 0 0 0 0 0
C.T. 2 0 0 0 0 0 0 0 0 0 0.0 C.T. 3 0 0 0 0 0 0 0 0 0 0 0
E. B. 225 92 17 0 0 0 0 0 0 0 0 E. B. 0 16 0 0 0 0 0 0 0 0 0
D. B. 125 83 28 11 3 0 2 2 1 0 0 D.B. 25 45 32 8 5 1 1 1 0 0 0

B Fir. 5 1 2 1 0 1 0 0 0 0 0 0 J Fir 7 3 10 4 7 9 4 1 1 0 0 0
Hem. 42 18 17 g 13 11 4 0 0 0 0 0 Hem. 14 21 30 21 17 19 7 0 0 0 0 0
C.T. 1 0 0 0 0 0 0 0 0 0 0 0 C.T. 7 2 4 1 0 1 2 1 1 0 0 0
E. B. 375 62 9 0 0 0 0 0 0 0 0 E. B. 150 78 10 2 0 1 0 0 0 0 0
D. B. 175 97 32 9 2 1 1 1 0 1 0 D. B. 50 34 28 7 0 0 0 0 0 0 0

i [

C Tir L 14 5 7 3 2 1 1 2 1 0 0 0 K Fir L0032 23 29 18 12 10 7 3 2 0 0 0
Hem. 53 27 18 7 5 13 5 3 0 0 0 0 Hem. 39 17 16 3 1 4 3 0 0 0 0 0
C.T. 0 0 0 0 0 0 0 0 0 0 0 0 C. T. 0 0 0 0 0 0 0 0 0 0 0 0
E. B. 600 58 6 1 0 3 2 0 0 0 0 E. B. 7% 45 5 2 0 0 0 0 0 0 0
D.B. 100 60 30 12 2 0 0 0 0 0 0 D.B 0 53 35 13 2 1 1 0 0 0 0

D Fir 13 7 4 2 2 4 0 2 1 0 0 0 I TFir 67 57 49 15 8 3 8 4 2 0 0 0
Hem. 57 29 29 9 22 12 11 2 0 0 0 0 Hem. 3 1 1 0 0 0 0 0 0 0 0 0
C.T. 1 0 0 0 0 0 0 0 0 0 0 0 C.T. 10 5 0 0 0 0 0 0 0 0 0 0
E. B. 75 8 11 1 0 0 0 0 0 0 0 E. B. 0 1 1 0 0 0 0 0 0 0 0
D. B. 25 49 24 10 4 1 1 1 0 1 0 D. B. 25 30 25 12 8 0 0 1 0 0 0

E Fir 57 31 14 8 1 2 0 2 0 0 0 0 M Fir 51 59 89 23 4 8§ 10 16 1 0 0 0
Hem. 2 16 21 17 10 12 3 0 0 0 0 0 Hem. 30 4 3 0 2 0 0 0 0 0 0 0
C.T. 1 0 0 0 0 0 0 0 0 0 0 0 C.T. 5 2 6 0 6 0 0 0 0 0 0 0
E. B. 325 77 5 3 0 1 0 0 0 0 0 E. B. 0 6 0 1 0 0 0 0 0 0 0
D. B. 75 43 33 15 10 2 1 0 0 0 0 D.B z 0 53 24 8 5 2 0 0 0 0 0

F Fir 45 51 66 18 6 4 2 4 0 0 0 0 I Fir 48 21 3 6 4 9 2 1 0 0 0 0
Hem. 49 17 15 4 0 2 0 0 0 0 0 0 Hem. 47 56 60 38 35 34 22 10 0 0 0 3k
C.T. 0 0 0 0 0 0 0 0 0 0 0 o0 C.T. 30 0 0 1 0 1 0 1 1 0 0
E. B. 225 34 7 1 0 0 0 0 0 0 0 L. B. 253 225 29 6 0 0 0 0 0 0 0
D.B. 0 66 37 24 10 8 0 1 0 0 0 D.B. 95 159 63 20 9 2 2 2 1 0 0

G Fir 40 36 20 12 5 4 2 4 0 0 0 0 I Fir 64 48 064 24 13 14 11 3 1 1 1 0
Hem. /103 55 34 16 12 14 0 0 0 0 0 0 Hem. 59 48 37 7 14 17 7 1 0 0 0 0
C.T. 1 0 0 0 0 0 0 0 0 0 0 0 C.T. | 20 28 10 0 0 4 2 3 0 0 0 0
E. B. 50 46 9 1 0 0 0 0 0 0 0 E.B. | 108 106 8 0 0 0 0 0 0 0 0
D.B. 0 51 24 8 5 0 1 0 0 0 0 D.B. | 57 96 61 24 10 4 1 3 0 0 0

V * D.B.H.: 125cm *t DB H.: 104em, 125em and 134 cm
Fir; Abies firma, Hem.; Tsuga sieboldii, C.T.; other conifer, E. B.; Evergreen broad leaved tree, D. B.; Deciduous broad leaved tree
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List of woody plant in natural reservation fores(?16:19

Conifer
I Torreya nucifera Sieb. et Zucc
4 RNy Cephalotaxus  drupacea  Sieb, et
Zuce.

Ok @ 3 Abies firma Sieb. et Zuce

Pk oy f T'suga sieboldii Carr,

C Thwy Pinus densiflora Sieb. et Zuce

A S Cryplomeria japonica D, Don
Evergreen broad leaved tree

Ork oy A Quercus acuta Thunb,
vahv Quercus myrsinaefolia Blume

Y g8t H Y Quercus paucidentata Franch,

¥ 5Oy Quercus stenaphylla Makino

R V7 Loranthus kaempferi Maxim,

LA lllicium religiosum Sieb. et Zuce.
Y= A Cinnamomum japonicum Sieb.
vage Litsea glauca Sieb,

DIV 874 Prunus spinulosa Sieb. et Zuce,

LRI & Skimmia japonica Thunb. v, repens

Ohwi

2y

22 N Daphniphyllom macropodiem Miq.
* A Ry llex crenata Thunb,
wh ooy g o lex pedunculosa Miq.
Yy okHg Camellia japonica L.
* el e Lurya japonica Thunb.
el Cleyera ochinacea DC.
YN R Llaeagnus glabra Thunb.
THE Y3 Eleeagnus umbellata 'Thunb,
il - Pieris japonica D. Don
bg 54 Osmant hus ilicifolins Mouillefert

Deciduous broad leaved tree
OFk I XA

Betula grossa Sieb. et Zuce.

ciok g g Carptnus fapontca Blume

A VS Carpinus laxiflora Blume

Ok A RyF Carpinus tschonoskii Maxim,

o P Ostrya japonica Sarg.

Sk o) Castanea crenata Sieb. et Zuce

ok T g Fagus crenate Blume

° AR Fagus japonica Maxim.

ORI Quercus crispela Blume

e =10 Quercus serrala Thunb,

° Ak Zelkova serratae Makino
L/ Morus bombyels Koidz.
FNDA Magnolia salicifolia Maxim.
VAV Sehizandra nigra Maxim.

HF VX F Bensoin erythrocarpum Rehd.
Jaxy Benzotn wmbellatiem Rehd.

o opey Parabenzoin trilobum Nakai
LS Deutsia crenata Sieb. et Zuce.

a7 YA Hydrangea hirta Sieb. et Zuce,
¥ Ay vy Hydrangea scandens Seringe
YINK T A Hydrangea sikokiana Maxim,
YT YA Hydrangea petiolaris Sieb. et
Zuce.
Sehisophragma hydrangeoides Sieb.
et Zuce.
W5/ & Sorbus japonica Sieb.
G v ¥ Sorbus gracilts K. Koch
Heh Pourthiaca villosa Decne,

L THF 3

kg

D7 I XYY 5 Prunnus grayana Maxim,
Ok Y2 WS 5 Prunus donarium V. spontanca
Makino
R A Cladrastis sikokiana Makino
5 AYW v ay Fagara ailanthoides ¥ngl.
S Sapiim japonicum Pax et Hoffm.
VAR Yy Rhws ortentalts Schneid.
¥ vy Rhus trichocarpe Miq.
Ll A Ilex macrepoda Miq.
v A Fa Celastrus orbiculatus Thunb.
PRPES S Euonymus oxyphylla Miq.
F R /X Acer carpinifoliwm Sieb. et Zuce.
* Yy sy Acer crataegifolium Sieb. et Zuce.
° Aumane Y Acer palamatum Thunb,
Rk ALY Acer palmatiom Thunb., subsp,
amoenwm Iara
a3 ks Acer micranthwem Sieb. et Zuce
° A B Ah T Acer mono Maxim,

1o * paieh 5 Acer mono Maxim. forma

dissectum Rehd,
¥Ry Y Ngh T Acer rufinerve Sieb. et Zuce.
MK N F T f T Acer sicboldianiem Niq.

*rgTe Meliosma myriantha Sieb. et Zuce.
Yy Hovenia duleis Thunb,
voo# Parthenocissus tricuspidata Planch,
Ok b 4y 5 Stewartia  monadelpha  Sieb. et
Zuce.

¥ av T 75 Acanthopanax sciadophylioides Fra-
nch et Sav,
AP E Kalopanax sepremiodus Koidz.
C**{ I X Cornus controversa Hemsl,
2%/ 2 RE Cornus brachypoda C. A. Mey.
NG A B & Helwingla japonica Dietr,

ey Clethra barbinervis Sieb. et Zuce.
Yz Rhododendron kaempferi Planch.
2/ Vaceindum smalldi A, Gray v,

glabrum Koidz.
Rl S Lyonta nesiki Nakai et Hara
& vy 7 RF Symplocos coreana Ohwi
Gl = Styrax japonica Sieb. et Zuce.
NG Ry Styrax obassia Sieb. et Zuce.
B R INT A 4w Fraxines sicboldiana Blume
v. angustata Blume
* YT LG A Callicarpa mollis Sieb. et Zuce.
T YF T Callicarpa japonica Thunb.
VA Clerodendyron trichotomum Thunb.,
1A Y vy Comanthosphace stellipila Moore
WO NG A Abelia spathulara Sieb. et
Zuce.
=77 b Sambucus sicholdiana Blume
Moo 2 Viburanwm dilataziem Thunb,
LKL Viburnum wrightii Miq.
K& o 8 e XY Viburnum erosum Thunb.
LAY Viburnum furcatuwm Blume
2 YR Y A Pertya ovata Maxim,
Hou b ) A 285 Smilax china L.

#% . Species observed in 8~12 quadrates

* 5 Species observed in 5~7 quadrates
Others ; Species observed in 1~4 quadrates
°; Species included tree above 40 em in D, B. I



74

Plate 1

e

&)

1
y Tsuga sieboldid on a ridge

} Tsuga sieboldi? and Stewariia monadelpha on o ridge

) Quercus acwta, Pleris japonica ete. on under slope of
F-quadrate

) Pinus densiflora on g-point of belt transect

(5)  T'suga sieboldii and Cryptomeria japonica on J-quadrate
(6)  Abies firma grown in the under part of canopy

(1 Under-growth overgrown Skimmia japonica v. repens




Plate 11

Plate |1
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Large size 7'suga steboldii

Living stump of Ables firma

Living stump of Tsuga sieboldii

Old stump of Castanea crenata

Old square lumber of Castanea crenate on ground floor





