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Study on the Regeneration Dynamics of Natural Forests
in the Chichibu Mountains, Central Japan III

—An artificial disturvance occurred ca. 145 years ago and its effect
on the regeneration process of natural Hinoki
(Chamaecyparis obtusa) stands—

Haruo Sawapa*, Mikio Kajr**, Yuji IcaArasur**
and Kazuya OMURa**
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II. BEHOER

1. (I

R IR RGIREN I ALE T 2 HRERAFBRREEHA OES 1,420 m & 1,460 m O
5 2 AFr (JL#§ 35°55°107, HifE 138°47'45") ICHBERAHREB L TiT- 1o ABRDOZHRIL
EEoEVIHIC AR, BRE L (K1), A XIZEBOEIIRICH b BRIA 30°~60°T, 45°
Utofmsz <, BXIRBROBEMICH 0 @ERIH 20°~55°T, 45°LIFOREHE W\,
HWEXDSH % & &3 iREEE, #adthxoagsitic, DL EORBIEER W T/NRE/N
BRHAZE LIS A7 LT 3 (K1), B IRBARPAE T, B IS « BT
GO E, MERRBITYAY, ¥ 703, dETTF, 41 X 7+SORERMIBLT 24
ABGHLTV S, BIRHP 1,600m LLEOESHTR YA, axv#H, /%, xXa3, 95
Ve ey, vINFEOHEMPBELET IMIBAHL, b/ FONMIIMS E LTIES 1,720
m i THRVERICIR > THHL, ZOHEBEOATIZN8ha Th-7 (K1), £7BAL L
T3 1,800 m fHE & THMMBD SN,

I Chomaecyparis obtusa forest

i Coniferous forest
[] Broad-leaved forest
[A] - [B]Study plot

1800m 1 950n

1900m
-1 #HBEXOAE,
Fig. 1. Study plot.
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2. K

WiABET (& 770m) OXEEB/KERB L OEHIE (EF 1,650m) OKiE%EE-1 KT,
AIE OEFERIRIZ 11.0°C, FRE/KRIZ 1,384.0mm, BEOFEEKEIL 6.3°C TH - 1,
FAERAHE TRKBOBAIEZIT > TOWEWO T ED > DEHILD ARFEHSE» L& H 0K
BEREEEL, RFABEXOHNIFEEKE SBEEBERD 7 (F-1D, 272L, ARE BRIt
EsESOAEVDT, 4EIIES 1450m OKE% A-BAXOMEE L TRES®, £0
R, A-BEXOHEFETER 7.3°C, BH S OELIL 65.3, X ofgiid—27.1 T, BEMIZ
L EICMEBE L TWAE T EBagh 3,

n. | & /5 &

1. HABEORE

AT 1989 £ 9 Aiciliiic 50X50m OAER%2HRE L T, FAEXMICHER L < EiEe
Gt 1.3m &) 28 4cm D Eo2@Ec > W THEREE L, NEERLEELREL 2, £,
B X 4cm Y EOBEOIAMBEREFER L 12,0

2. HMEROBRE

AR, BEA, 8K, K, B 4RI L THE L2, BEK, BHAK T
BRIV TIE, BE,LSES 1.3m OROEEN 10cm U EofE2HEdRE L, BE B
&*, WEEAESL, FERICABERZEER L2, MAEROKRE MO, RiTRES X UK
BICE - TV ARIRIC & » THIBOHERIT - 120 BRIIEE OERLEIGOREICBIRZ B
BiroES 1.3m S ERIE L 1.

BERICOVTIRES B 50cm UT TEBICZE DRSO SO EERL, 705 HHIERE
OEZEH 10cm LI ED b AFEEMRE L TR, ER GhEE), MELHE L,

3. MEROFRYES LUNEEBDEE

mFAEX OWNEERA W& 12mLUE) 055, v/ +&vridulig, EBIGRARZEE
(AXH 594, BXH 54 4) » oKz TILl—HE» oM Gtk 1.3m) oa 7
1% 1989 4 9 H~1992 4E 8 BIC#RELL 7=,

:7®ﬁmn%LT BOBICHY - BREIFL IRV, Ld-> THROMICY ol - 18

, B L 7o 2 7R oBIGEWEROEE b L iV iMoot E#Rof s L T, &
&?5%;ﬁmb40anW®Eﬁ%ﬁWT%t:Tﬁﬂkomfu a 7 HREOFRE S, O
POoRFERE TOEME 7Y 5 44— L DRIE LREIBREIER L7, 70720, 2RI TX
15 - fo a3 7 B ORIBEOEREIL, RI TV EHMADIRISET 5 TOEHE, ATHHES
RbHw 10 FHOFPEERRERIC X VETE L TERBEEL 1,

2 7 KT 1989~1992 FFICHRIN L 7248, FiRig D HITE L 1989 FEOEHD 5 5 HEEITITL,
SEBFRE OBEREZRE L /2o ¥ B EEOENOEIMRE, HRL a7 E»S
1989 FE DTz E TOMEREL 1989 FEDMimER L OHIT X W EBIEL TR L 72,

REAXF T, 1989 4% “BAE", 1989 FFOBE TOMSHOFEREKY “BHE", BAErE
RETBEHE “AIFERT, & LT



BRAHIG Lt RARAA O ST 1< BE - 2 ERRIRTSE 111 25

IV. B & 8 R

1. HaE

1-1. HEEEE & UREEE

B L BRI AXH 23/ (F-2), BRW19M (R-3) T, 2055 15 @@L T
2o Th, FThdReony NS, 453 8o 8y, 24027 F2KB%, FiciiERicsy
T ARETH -2 (HiH, 1952), B 5B BAEIATE , #8AXD433%, BX®D
413% %, Y HD AXD 272%, BXD 35.0% % 5%, MFAAERE bick 7 &Y FHBEEL
TV, AKEE I AXH 1,6484,ha, BX4$1,040 4K, /ha T, ARMNBROHK 1.6%%
ot WEREASHE AXA55.3m2 ha, BXA$62.3m2 ha T, BX# AKDH 1.13 f£K
ot

AXDOKERSTIZ 4~8m OBEBICE— 750 (F4), 12m LI LORERE (LT, HWEE s
T2) TOAKESITE / $549.2%, Y HH189%, I XAH91% TH -7tz 12m LI FORE

F2 A XDORRERR

Table 2. Species composition in plot A

D max H, max BA BA / ha

; 0

Species N Nha N% (cm) (m) (m?) (m?) BA%
Chamaecyparis obtusa 109 436 265 69.00 24 5.9799 239195 433
Tsuga sieboldii 34 136 82 67.50 27 3.7556 15.0223 27.2
Clethra barbinervis 102 408 248 18.05 10 0.6902 2.7607 5.0
Betula grossa 14 56 34 5250 20 0.6879 2.7516 5.0
Trochodendron aralioides 25 100 6.1 32.00 14 0.5854 2.3414 4.2
Ilex macropoda 24 96 58 2785 15 0.5035 2.0142 3.6
Thuja standishii 7 28 1.7 4460 18 0.4393 1.7572 3.2
Acer micranthum 27 108 6.6 2645 12 0.3401 1.3602 25
Pieris japonica 26 104 6.3 15.75 7 0.1775 0.7098 1.3
Evodiopanax innovans 4 16 1.0 3055 18 0.1759 0.7036 1.3
Acanthopanax sciadophylloides 3 12 0.7 3870 13 0.1334 0.5335 1.0
Magnolia obovata 1 4 0.2 3495 14 0.0959 0.3837 0.7
Sorbus commixta 2 8 05 17.85 14 0.0479 0.1914 0.3
Fraxinus lanuginosa 2 8 05 17.85 14 0.0465 0.1861 0.3
Rhododendron dilatatum 13 52 3.2 7.80 6 0.0283 0.1130 0.2
Acer nipponicum 2 8 0.5 15.15 15 0.0268  0.1071 0.2
Fagus crenata 1 4 0.2 17.05 18 0.0228  0.0913 0.2
Enkianthus campanulatus 1 4 0.2 16.20 6 0.0206 0.0824 0.1
Viburnum furcatum 3 12 0.7 13.65 7 0.0203 0.0811 0.1
Pterostyrax hispida 1 4 0.2 14.00 11 0.0154 0.0616 0.1
Enkianthus cernuus var. matsudae 6 24 15 6.95 4 0.0123 0.0490 0.1
Rhododendron metternichii subsp. 4 16 1.0 4.85 2 0.0067 0.0268 0.1

pentamerum
Lyonia ovalifolia

—

4 0.2 6.20 3 0.0030 0.0121 +
Total 412 1648 100.0 69.00 27 13.8149 55.2596 100.0

N.B. Number of stems per 2,500m? (N) and 1.0 ha (N/ha), relative number (N%), maximum
diameter (Dmay), maximum height (Hum.y), basal area per 2,500m? (BA) and 1.0 ha (BA/ha) and
relative dominance (BA %).
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Table 3. Species composition in plot B

Dmax Hmax BA BA /ha

; 0,

Species N Nha N% (cm) (m) (m?) (m? BA%
Chamaecyparis obtusa 114 456 43.8 60.50 26 6.4320 25.7279 413
Tsuga sieboldii 49 196 188 6550 24 54454 217814 35.0
Thuja standishii 7 28 2.7 111.00 24 1.4498  5.7991 9.3
Betula grossa 13 52 5.0 39.10 22 0.7597 3.0389 49
Quercus mongolica var. grosseserrata 1 4 0.4 63.50 18 0.3167 1.2668 2.0
Clethra barbinervis 30 120 114 28.40 11 0.2982 1.1929 1.9
Ilex macropoda 16 64 6.2 29.10 15 0.2683 1.0733 1.7
Betula maximowicziana 3 12 1.2 32.10 20 0.1541 0.6165 1.0
Picea bicolor 1 4 04 33.20 21 0.0866 0.3463 0.6

16 1.5  25.20 9 00738 0.2951 0.5
16 1.5 2000 15 0.0713 02853 05
4 04 2760 20 0.0598 02393 04
20 1.9 16.05 6 0.0518 0.2071 04
4 04 2190 14 0.0377 0.1507 0.2
4 0.4 1760 13  0.0243 0.0973 0.2
4 0.4 14.85 7 00173 0.0693 0.1
12 1.2 7.10 5 0.0074 0.0294 +
12 1.2 5.50 5 0.0062 0.0247 +
12 1.2 450 4 0.0044 0.0177 +

Total 260 1040 1000 111.00 27 155648 622591 100.0

N.B. Number of stems per 2,500m? (N) and 1.0ha (N/ha), relative number (N%), maximum
diameter (Dmay), maximum height (Hmay), basal area per 2,500m? (BA) and 1.0 ha (BA/ha) and
relative dominance (BA %).

Trochodendron aralioides
Stewartia pseudocamellia

Acer nipponicum

Pieris japonica

Acer micranthum

Acanthopanax sciadophylloides
Euonymus macropterus
Enkianthus campanulatus
Enkianthus cernuus var. matsudae
Rhododendron dilatatum

WW W == O

B T, BREETS) Tld, Vaw/, TE, 33IXxHITF, ¥Yoluw, TANTEE
DILEERENSE -1, BROBEMATIE 4~8m & 20~24m OB — 7 bbb, AKX
ICHANTREDOS LB EATO I (D), MWERTIEE / +BEEEED 46.5% %, v Hh
303% Z LTV, F/, ERBICED 2AEMBEORKEIS I A KicNT/NE» - 12,

HFEEX IK-2 IR T UAMNERD> S, ARRYHEE/ +, BRIZVY, b/ FBLULE
OB LS 280 (LIT, Yy FEEES) MPRH LN, ZITEETAHRICED AR%E 2
DDy FIZ, BRE 32Dy FIIXS L, BEMBOSVIECZhZN A-a (HE 607 m2),
A-b (1,893m?2), B-a (907m?), B-b (1,253m?), B-c (340m?) & L7z,

Zs¥y FOBAEIEB XUEREI M EE 6 IT/RT, A-a & B-a 3ER30~70cm O Hh
BET 359 FT, BAEIATY W ZENEN 73.9%, 64.6% % 5H T\, A-b & B-b idfEE
4~50cm Ok / + B LT 59y F T, BAEI&ETE / 482NN 56.8%,67.1% % 5HTW
2o B-c IZEE 4~30cm OJLEREMSBET 5%y 7T, BA SIS TILERKED 88.3% % 55,
IXAEDTAH ND 2N B534% 2 HED TV,

1-2. BB

MEEAER T 2M A0S B, v/ FLyAEdhiic ARIZEI AL S, BRIZSAENLSZE
heha 7RI L 7o (£4,5)

3 7R BRI L 7oA OB Ry FRNCER-T IORT, Y HAOBET 3/%y F 134
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191~200 FEOBBICZTNF NS B E— I hB btz, EEKOBESET 3 Beh SEILE 4
AORBEHII VTN S 145 FELIFTH » 720

1-3. HIEKR

B 10cm B EORSEAR (K-3), ARTRIMAD S A, BHA 2K, REAS 47,
iRERDS 69 A, BIXTRIMAD 16 &, BIrAS 1A, BEAKD 44, ks 70 KT, HHE
X & HIBROEMDIEE I E D - 1o,

BEkOBEIZE / +05 AKX TBE9 A, BRT57 AT, BHLAD 8ELILEE 5D, 208 H
B/ #BLULEMBPRES 5/ F, 9705 Ab, B-b, Bc DMIKIcd b (K-3), v #Hh
BET 2%y FICREBHDED - 1o, BBRKOEITRIER, 134 A E0HER%EF TRlBLCH
HBEEEINES, R GHERRIC PR E SVTH -7,

1-4. BHOKEES

3 7 RRERI L 2B OREEB K4, 5 107, MFHEXTIE 130~145 4£#T (U,
145 /& T ) ICEH LA@ENSE <, 145 FRIICEERREEMAS € TV 5MEEN Ab T
224 (4:A-b@,®), BbXT 124 (K-5:B-b®,®), #i#aH 145 FELIFOM@IAKIE AbT
224 (K-4:A-b@,0®), BbT24 K (K-5:Bb@,®), BcT4A& (5:Bc) Thotzo
oD EhG, 145 FEFICHEEX & S IHAKREARE K > TV AREEORKRED 2 W idFE%
BT % & 5 S HEHHBEOR X SEELSE U b0 EHE S n 5, HiCkKEgss 146 LI LT,
145 FERNCERRR OMABR S S W EKR Y AEE Sy FItE <, Aait 7K (X4 A-a),
B-aic 9& (X-5:B-a) TH -1,

PEoz Ed o, 145 FFOBELZBEL / B L OLEMESB LT 5 A-b, B-b, Bc £l
KRELSDEHEES N

2. MEOFREREEER

2-1. REER

HErE oA S SBELLSRA T 2 HR S LTRSS (LkE, SRE RRE AAK
L BRI EH BT SNDH, WHEXD A-b, Bb LU Bc OWEKIZIEES 20~50cm O
FILERBAECHEEL, BTz h oBKoBRsE w0 s (K-2), BERERCX0E
U, BREERIEb RSN bDEELOND, - T 145 FRIOHBELIABIC X 212 TH
BLWESNS,

2-2. FEFHK

& F RFUE I TL TR OB AR AR L & U RSB L < Bl S, MRBSE I
L DIEX3E (1738 4F) »oEMKILE LTRSS N B & 51278 » 71Uk T, KIE 154 (1844
) 11 Aoty KB ZERBNIC & > TRIEBES FRAHEZ S & UEHFR) BN, B
BARERAMELLTE B AAE O 72 e E L (RBRSGEEMA £ 7 FIRFED) ok s+, v,
3 X313 EORHEEMSHE N TV S (KENEEHFEERBL, 1971, JoREIMKHEE
DML - TVB T &P, I 7RRARIL - B O/MEE X UBESBOMITEERE & &
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2-3. HIEInf-EHEOER

I 7EE AL @D 145 FRIOBEREI M2 KB ICRT, £/ FPBETE/9 FT
FERE 15cm P EOfELS A-b T2&K, BbTI1AREDEL, BiEd 2% OFfEH 145 i
W 15ecm PR TH »teo BV AHBEET 3%y F TRER 15cm LU EOMEH A-aTT A,
B-a TS5 ATH » 1o ILEERIEENE LT 3 Bc Tld 4 KL THHRER 145 FELI T TH o to 5T
145 AERT DRI L D A-b BL U B-b TIRERE 15cm LI ED, Bc TidkE 1.83m Pl EofED
£ kb L HESh 5,

V. & =

MFAEX 3 145 FRNCRERIC X D #ELEZ T M T, Ab,BbBLUBcTlRE / F2FK
B 15cm L LA, Bc TREE 1.3m U EOMEDIREA EMHEELE, ThiTxHL
T, A-aBLU Ba TREABEEIN/ITITH - T,

BE B OMERRIL, ZOMICE-> HREEMOME v X (ERBLUED), AcE 2 &
CAWKED -tz BEBICEZRIScm U DY IHBE{E -1z A-aBLV Basvy FTIEY
HHBET B0, ER 15cm I EOMEEIZEALK > A-b, Bb Tidk 7 #5854 3
Moz, #E13m LU EOMfEEEZEAEK -2 Bc TRIFERMENB LT 2T > TV
2o MTEASEASH L 7o MRS Ic B W THUBRII KR & ISBELASRAE U 10354, B - 1o RTAERIASTBEELE DRk
SOBBICKELEEE T LY A GEAR, 1981, £ —v Ak ik, 1987), 3 x
Y H=-Y 5 ~NFK GRE <8, 1992) BETHONWEL, SEFHEEL/-E/ F-V FRITBVWTH
EREDRERSB SN,

E/FEE Ny FITBOVT, £/ FRYF LD 45 EROBERINES T, BET THER
BEREZHREL TV bD08Eh -k (K45, £8) FELSEFIAVH-VYIHRITBWT
Fy o THERESNLERC 2 A Y FPMEEED BICR Y SPLERMAL O KREEY A XTH,
BEDPMETHDIEERLID (RHH, 1992), b/ FBE Ny FIBVTF v » 7
s nizBicy FORERIEE , FRPEA XX DKRERY A ATRIFNIIHREE HH S T LA
HLoEHEESI NI,

SERERDBEDONIISEG, 7 OREOEIE T icd 2 HiEfCBET 2 &S F v » 75H»
LIENBBESND, BIEY A PEET 5 A-a B LU B-a T 3EE 30~70 cm ORI Y 78
£< (F%6), ThOoMFEMPI[RFIC L BRI EAITR, Y IBERICERT 2 &
EZoNB, 71, HE3cm Y FOFESIZEASEDNBAICIE, BE30cm LI TOR-
Y ABDIEL ) F BBV EDDS (F6), b/ FHEFCEFTELELSND, BiffL /
FHEETZADBIUBDTREMBEOL ) FBYALDBNI LSS (F6), SKbE
JEDPBE LRI B EBELOND, BELEMEPELET 5 BcTld, BHER20cm 2 Fot
/¥ %L (F6), IRERENE / FICHNRTEMBTHS L0 S, HAMEICKDIRZICE /
FHELETELEEZI SN D,

SHOBEELT, YA, FOBETEENETND/ Ny FOBEK LOMBES Y, WOIH
By F ORERISES S TBIREFEOERNME ST PRIEL B 5, SEOFHETIIE , +0
#5792 A-b, Bb BLU Bcid, MIKICERZIRKOMTERSD © 145 FRIOMELLIFTI b £ / +
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L0, By FBEDLSICHET 200 BRI L -0,

VI. # ¥

BUFAE I L TG AW RO ABRKEERO A HEHE, RENREE, SBREEER
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BB OV THERBHEEXHEV A TEELFERZEOFRTIERICBILHL LT 5,

E B

L. BRMoE 5 FRFEBICAHT A/ FHICBWT, BERICFEELEEOPELZD
BOFEHFEREEES,ICT ZEHNT, BE 1,450m i 50 x50 m OFEX % 2 HREE L, HH
R DRl & BRI W THEEET - 72,

2. Zoo0#HEX (A L B) INEBBEOEVICE-T, ARRGY &L/ F, BRIV A,
b/ FBLULERMBAOEST 5/ FicHBICX Sy s hvi,

3. EEMEARVT I 7ERAREL o EEIC 25 131~ 140 ED b DA B L % 5,
1EH T bhileh 146 L1 LD & DICidH 145 FRICSERORERESEAL TV 2 @EEk1E
Potie LIcio>T, #9145 FRiKFHBXATHE S h OBELSE U LHEES N1,
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fotEiER, Wick / FOBETE% FIIER 15cm U TOE / FAHEL B> LB THE &
BRSO PITIE 5ty —F, [REREMSEET 590 73, BELRAEEHCET 1.3m DLE &L
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Summary

1. In order to clarify the distrubance occurred in the past and its effect on the
regeneration processes of natural forest stands mainly. dominated by Hinoki Cypress
(Chamaecyparis obtusa Endl) which distribute at the area of Hidana watershed in the
Chichibu Mountains, Central Japan. We made a research on the age and diameter growth
of canopy trees within the two plots (A and B) of 50 m X 50 m, established at an altitude of
ca. 1450 m as.l.

2. Based on the dominant species of the canopy, each plot was divided into a few
patches ie., Hemlock (Tsuga sieboldii Carr.) and Hinoki patches in plot A and Hemlock,
Hinoki and broad-leaved tree patches in plot B, respectively.
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3. From the analyses of age composition and growth pattern of canopy trees in each
patch, trees aged 131-140 years were most abundant among the trees from which core were
sampled by increament borer. And trees which showed the obvious increment of diameter
at breast height (DBH) at about 145 years ago were also abundant among the trees older
than 146 years. Therefore, it was assumed that a kind of strong distrubance had occurred
at about 145 years ago (in 1845) within the plots.

4. A large number of decayed stumps mostly composed of Hinoki were found on the
forest floor within Hinoki and broad-leaved tree patches in which the disturbance had
occurred in ca. 1845. This disturvance was supposed to be caused by logging, because we
found a written petition for having logged several useful species including Hinoki from the
research area, which had been submitted by villagers of Tochimoto in 1844,

5. A large number of Hemlock trees with DBH larger than 15cm were saved from the
disturbance and survived in the Hemlock patches. On the contrary, only advance growth
of Hinoki with DBH less than 15cm abundantly survived in Hinoki patches. While in a
broad-leaved tree patch, all of the trees with height taller than 1.3m were completely
destroyed by the disturbance. Therefore, it was supposed that the degree of disturbance
was the smallest in the Hemlock patches, and it was the largest in the broad-leaved tree
patch, and that the species composition of canopy trees at present in each patch depends
largely on the kind of species, density and size of advance growth which survived against
the disturbance.

Key words: Chichibu Mountains, Natural forests, Regeneration, Hinoki (Chamaecyparis
obtusa Endl), Artificial disturbance



Water Distribution Inside the Woods
by Neutron Radiography

Tomoko M. NakanisH1 and Sadamoto WATANABE

Neutron radiography (NRG) was applied to know the water distribution inside the
wood, for the first time. Five kinds of woods, Pinus thunbergii, Metasequoia glyptostroboides,
Chamaecyparis obtusa, Quercus serrata and Robinia pseudoacacia were used. The NRG was
performed by an atomic reactor at Japan Atomic Energy Research Institute. X-ray film was
exposed to the neutrons, after penetrating the sample, to get the image, which resolution
was about 15 ¢m. Water distributing pattern was drastically changed within the samples
and was not necessarily along with annual rings. NRG was shown to be a promising
method to analyze water movements inside the wood.

Study on the Regeneration Dynamics of Natural Forests
in the Chichibu Mountains, Central Japan III
—An artificial disturvance occurred ca. 145 years ago and its effect
on the regeneration process of natural Hinoki
(Chamaecyparis obtusa) stands—

Haruo Sawapa, Mikio Kaj, Yuji IcarasHI and Kazuya OMURA

The disturbance and its effect to the regeneration process of natural Hinoki (Chamaec-
yparis obtusa) stands at Hidana watershed in the Chichibu Mountains, Central Japan were
studied by analysing age and diameter growth of canopy trees within the plots and
historical facts in Tochimoto village.

The age of the disturbance inferred from the analyses of age composition and growth
patterns of canopy trees, well coincides with that of logging found in the history of
Tochimoto Village. Therefore, the stands dominated by Hinoki at present were supposed to
have been regenerated by the effect of logging occurring 145 years ago (in ca. 1845),



