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ABSTRACT

Tochigi Prefecture has two natural Hinoki cypress (Chamaecyparis obtusa) forests in Ohnasawa, Shioya, and Haratsuki,
Nikko, which have been designated as forest reserves by the Forest Agency of Japan. However, basic knowledge for the
preservation and management of natural Hinoki cypress forest, including forest structure, status of natural regeneration,
and the forest environment, is lacking. Furthermore, the Haratsuki forest may be a plantation rather than a natural forest,
because it is located in flatland near human habitation. This study aimed to investigate the structure, regeneration, and
environment of these two natural Hinoki cypress forests, and to examine whether the Haratsuki forest is naturally occurring
rather than plantation. In the Ohnasawa forest, Hinoki cypress trees were mixed with other tree species and established on
Bo soil type, which is common in natural Hinoki cypress forests. Tree species assemblage and the forest environment
were also similar to those reported in natural Hinoki cypress forests in the Kanto district and surrounding regions. However,
saplings of Hinoki cypress were absent, implying that natural regeneration may be difficult for this species. By contrast,
in the Haratsuki forest, Hinoki cypress was exclusively dominant in the canopy layer and saplings of Hinoki cypress were
abundant with rich forest floor vegetation, implying that natural regeneration of the species is possible. Moreover, Haratsuki
forest has Bl soil type, which is uncommon in natural Hinoki cypress forests; abundant microscopic charcoal, indicative
of past fires, was observed in the soil surface. These results suggest that the Haratsuki forest likely established in flatland
where human-induced fires had occurred. Our literature survey also implies that the Haratsuki forest could be a plantation
established in 1801 in the latter part of the Edo era.

Key words: soil type, natural regeneration, microscopic charcoal, tree species composition, sapling
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&L RZIRTIE 108 /g K & T A w08, JFAF
@ SH1 TIZ# 75 /g. SH2 TI3H 260 ff /g & IEH
2% 705 720 500 um A OB R E R A D L K&
JRC IR i 13 8158 C & 37, SHI Tl 1.33%10° f# /g,
SH2 Tlid 1.33x10° ffl /g TH - 72

XEkRAE

BAE, Bfftoe 2 M8 H 55113, G 18 4
IZHREE S 7 [HhEEHREE AR GRS ] (4T e AR
SAHMEES 1974) © [$EFEN] 12X 5 L1
FEATERX] Thd, ZOEFHL. [LERARE
HIZIZ, THICEER, BICREN - ZF O OF3
2B L Tz 2% E &I SEA L4 H
FOBE—m 12121617 45 (JUR 3 4F) 205 1744 4F (Gt
EILAE) ICHhUT T, EEATRE SN, 1822 4F (UK
54F) @ [HEGD ] 12E > TERAIMHEET S F T,
COELEOMHE O o T WK B X OTELERE D
BHZASGamAMEEI T E L Tz (Gl B S
ATRE1992), 2D X HIZ, Ffor ) FHoY;
prid. dLERRZRIICIEES E LRI TW
ZEDbrolz,

S S AZES (1978) o [BEISHAFE/H

TR S ATIIMR ) 12k 2 & HEFEN O
Y (B B EOASHMELTLIETRDLZ
&L F o, [WERMZREEAREEGL=M] £H D .
C O O —EBAY 1802 4F (12 4F) (ZHIFR (B
R L) 1o e ENT Wz, T OFEIL.
EAREmE (1971) [HARWKHSLER] o [HXEE
HWEH] OFORMHNEBRLICH Y. [1EHEMN
TCAETURAE - B - AR ST R A0 T T U A
T P I Bl R A BRI 2 N EEA T B A 2
HE 2 R E - RER AR B BEIROZTE, | & H -
2o b b MFEEHA, 1801 4£ (FEHICE).
W ERN OO 25 N7 ¥ — V|2, ) ¥, XY ¥,
T ARV EDOH AL 15 75 4800 Ak L. HIEE -
KERAICHE S 57200 NI (HIF) Z2iEo7-2
EDELE N T W,

VP s (S BRE§ 4 Hhisi— 15 Cld, 1853 4F (37K 6
) IS E B L A HOCHE O MRS F S
L BNRBEO ) T2 HWCTEN M Th I,
1853 4F (37K 6 4F) 705 1868 4F (BEIH 4 4F) @ 15
ERNHSEMED 22 7 F TR I TR /7 F 5 TR,
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T 5 REBFMITHEMA D L L CORMKIZ WA, [
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EM) H 5 1866 4 (BEIG24E) FTIZ, 5,886 A0
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TV, HEFEMITHEHEICE L T aro /e
720, WAKEERIE o720 TD XD, AR
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Vo 725 R B D THEAMRDSHE A 7228, HEEF AT CHill
M fTbI/zZ & 2R RelIE e h o 720

T/, BEftoe s FHRICE LT, HEEWEHRIC
LSHEBWRENORIKY J T O50M % {7 HE -

FH (1937) B X OB E L CTHET 0 2 X R BRIL
& & PR (1937) OoiE23® - 720 FH (1937)
Wi, TN EREHAT K 7 B o = 7 5 E A AR R
EHEEX 121, XERE 27.5812 hal T, [k
280 m] &H Y. BIEDOFA KR /7 Fhho MK
& (9.01ha) EMFF4 (73 HKIE) IR LB DD,
A, EES—R L TWE I Enb, M—Mps#
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A (2 v 2 ] RS oRKRA 2, e
DX, ek [ZWE 3T 5)] ORKEZREL, 3
BERHIMERE R L L, AR O T AR R
T4 EH., [#HEBON—HANTHIBEIZL D
WMEAT A, (B HUEMEE) . RIREDDL O
FHESIIE A 5B ARV DD % . R
WMOwRO KL DDIE, MIEER60MEIZET LD
DLHb.] LEDFRIENDH -7, EH (1937) 1213,
(RS RO RIS B, M, ZE, Hb oo 34
R D RRATH - T, B 500 AR HAB# 60
TR 8O FFI T0 M E B VET & H D, S 51,
[ARBEBHIBIE M AE G, PRI B4 L 7o RIRE L
S NHBR RS BAE SERR S O T ZEB S iz L ¢
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-1)o REORRKIKE ) FREMOE 7 F O
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Ab 2B Ty KRARITHIEHZME THRRREAEIZ
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10 FHEAFEEMRESE S35 2017438

FAFo e 2 T, 1801 LR IHFk S Au7z A LARICH
KT LU REEATREEIN S, HHRIZBWTIE, 1L
PR OMAEAEI X ARG o722
5. Bffoe 2 FMISEAE L CHER S L, B
75 & EEREE AR GRS (B 18 FF1ER) ] (4
TR S AR PIZE S 1974) © [FEE 2R |12 [E
fEM] OFLBR2BHLI NS, EME o728
AbNb, iz AWEAE (1933) 12iE. FEATE
HHRFEHEFEX 120 2] ARG 24 45
Mt o2 L0, COEKRIIHBICAY —
B - HMThN D L b1, FO% IO
DPEAR TR LAY, HEIhaDAIFEREINTWD
LEZoND, BIE, FAFO e 7 IR RKM L
DNDHIZE - ZBIUE, fEEE - BH (1937) BX Y
EH (1937) IihHbrEEZ2 N5,

75 AY =SOSR, L 7-wb &AL,
BHERFFEOKRKE ) XTI~y HED
e & R L Twize Lo L. BEfF Rk /7 4
e/ FOBEEEIE LS oA TiiEso
KR J FMREFIREL R L STEY, FRIYLE W
25 (M-6)s KEOKKL ) FHhoFIzI1d, B
D &9 RRIKROMK L % (. UL E RO A%
HEBEDOOE Vb TWS (FFEAEE 1938 ;
W5 1939, b)o REOBHEAFLEREL L OER
(1937) OXCEE#ICHED L L. FAEKe 2 I
BT A ) XOESIL, EEL DU O E
EEZOLND,

PibEns, KEIROL ) FHRITKERKEEZZ 5N
725, EAF o 2 FRIEE I ALK R KA
H o 72T L. FOBRBEIITbITE 24
TCHDHZEVPHEN IR o7 LT, ILERAL
B OSCHGRE O R, Ao e 7 FHkiZ 1801 4
R S N2 NS R 2 W BEE 2SR I S L
- SRAERIT AT 2 LT OB OMEEA
THEE 259

HEF
AFFEZATHICE 720 . HIEHRMWERE 2 5 N
EACHRMAETE L) AR E AR Z V20
7o F/z. ARG, &0 WA B ARSRIE R 4 I
WT oA & RERIUCB LT #Fi 2Wnw/z72
Wizo BEOIICH 2D FHE R REED S
IR T IRA R OIS B % & IR B¢
—RE ) ITPE - THEL W72V, STERAR S
BRL Cid, BB REERE ORI L Y
HEIICEIERE SRV 22w e, F 7o, RS
BHMEHER BRI EE O IR BIZ L 0 1T
FIRER I O H IS OMENZ DOV T THIR V7272
W7zo BIMFHAICER L Cld, [R5 EARR AR AR
HARES - EMEMIIEE DO ERRD T 2 Wiz 72wvw iz,
2HOEFHEDT A L VERBI AL PEVILEN
720 UEDT 210K ) BFLH L BT E 9,

5 |k
HRIEFEE (1974) v/ FORKEIHEE (v *
M- F AR RO H, TUTHM3E - RIFBESS -

TR - RS, HERAL) . 211-354,

RIFETS (1975) KAREHIZBE$ 5 WF%E (1) © R
BB 5e ) FHOEH. FREHR 4T
34-47.

ARHFETS (1980) b/ FHROMHM LR 4 & RIKF R
FRARIZ M 22 1 1-7.

FRIEE - RHEER (1967) RREHICET 2 B
72 () REHTIREER N VI IC B e/ *
B, HUKIEHR 39 © 35-63.

Braun-Blanquet J (1964) Pflanzensoziologie
Grundziige der Vegetation-skunde.Springer—Verlag.

RBRGE (1951)  H AHE H ZE 0 RIR I3 $1 5218
(56 1#R). Matbik 48 : 179-207.

TRERRMOKERAT & (2013) BAMISEOED
Ji. TR RMOK RE R 7.

Hoshino D, Nishimura N, Yamamoto S (2001) Age, size
structure and spatial pattern of major tree species on
an old-growth Chamaecyparis obtusa forest, central
Japan. For Ecol Manage 152:31-43.

SiiEkE (1933) b/ FOMEICHT 2 —F 4.
WRUEM R (8) & 1-6.

AT Em S AZRES (1978) WEwhiil  F
i - AT IV,

AR S AZHES (1980) WIWHTE @l
- Bl L

SR S AZAES (1992) WEWwbifil @l
i - )i 1L

AT S ABMER S (1974) WEWHTTR
S - BT

H b E (2007) KK EF 2 5 T O macro-
charcoal B 72 D EZNE & 04T ik — HARD KK
WHEIZ BT 2 T O - RARATSE 15 0 77-84.

HbE SR e TAM—&E - HIEE (2005)
5 L B HERE W D Bk j 73 AT LS & % K9 17000
FERTLARE D KFOJEL. FHE LIS 13 1 47-54

b FINECE (2005) FEE M E BT
LB thoRBaY I owT-REatho
BCkL A FE D 72 72 LY LA~ ETUACHTSE 44
289-296.

HAEFE (1989) b/ FD Lo DIFICHT A%
Ry (11) © 1-125.

Ishizuka S, Kawamuro K, Imaya A, Torii A, Morisada
K (2014) Latitudinal gradient of C4 grass contribution
to Black Soil organic carbon and correlation between
3"C and the melanic index in Japanese forest stands.
Biogeochemistry 118: 339-355.

WEELHE - BREE (1986) KEFEBEMHELNZ 54T
% KK HIR 00 A 1+ & 48 ARkt o B R A R
= L CIZBE DB DE NI DOWT -, I
72 25 1 81-98.

KRIT (2016) http://www.data.jma.go.jp (2016/01/23
T7EA)

SEHEL (1933) &) IIARMAEAE O A 12T, B
EMRH (1) 16-36

HTHAE= (1951) &/ FAROREFHLN & H A EZ R
2DV, HUKHER 8 21-44



WHARED 2 DDRAE / FHOMDES & IR 1

AR (2014)  H AR O FRAE A O b HL ) 8 (24 1%
(6) b/ % (v / ¥fte /) ¥)g). HEEHER3:
118-122.

Matsumoto A, Uchida K, Taguchi Y, Tani N, Tsumura
Y (2010) Genetic diversity and structure of natural
fragmented Chamaecyparis obtusa populations as
revealed by microsatellite markers. J Plant Res 123:
689-699.

Matsushita M, Hoshino D, Yamamoto S, Nishimura N
(2014) Twenty-three years of stand dynamics in an old-
growth Chamaecyparis forest in central Japan. J For
Res 19: 134-142.

B (1993) e & A — Al OBREEHEE. (B
MEBEORRT & 2o E (QETH). HktiE
WHFe i, W EE ARREFOATES) . 129-153,

A g - KB BE (1971) FRACHLIL LIS IS 3 E T
b/ MR BOCHRBHEE AR 16 © 49-56.

RAREmE (1971) HAMELER LA RA - 2
SRR - R - ASRE. BISCE

Ohlson M, Tryterud E (2000) Interpretation of the
charcoal record in forest soils: forest fires and their
production and deposition of macroscopic charcoal.
The Holocene 10: 519-525.

Oksanen J, Blanchet FG, Kindt R, Legendre P, Minchin
PR, O'Hara RB, Simpson GL, Solymos P, Stevens
MHH, Wagner H (2015). vegan: Community ecology
package. R package version 2.0-7. http://CRAN.
R-project.org/package=vegan

RHORS (1937) BHEMRIZHNT 2 HE 0 S X IR
RERICEE T, WEUEAME S (45) ©156-161.

KBETF (1976) b/ FMICHT 2058 -/ FK
RA AR D R A - R B AR (11) ¢
1-12.

R Core Team (2014). R: A language and environment
for statistical computing. R Foundation for Statistical

Computing, Vienna, Austr-ia. URL http://www.
R-project.org/.

MEPFT (2015) %5 T8 ARMROEEN - P4z (PR 27
ERERR AR - MEEE. KEPITHE, — kB
N EESES R K ihs). 48.

MBI ARSERERY; (1961) RIS T O > S AR IX
MEFRTRGIIE . BEERERY.

e (1971) BAROv /) £ &> LREMKE
R R .

Shiraishi S, Kaminaka H, Ohyama N (1987) Genetic
variation and differentiation recognaized at two
allozyme loci in Hinoki (Chamaecyparis obtusa). Jap
For Sci 69: 88-93.

WESEE (1939a) EMEHEARBALIZH T 2 —& %
(—). #RHE (137) : 53-67

IR YEE (1939b) FMEHAEARBALIZE T 5 — &%
(). fEHRE (138) @ 52-67.

RS- RHRS (1937) WK D 5346 125k C.
RSB (45) 1 152-155.

WEMETR (1938) OO E5M%E. HEFLA.

B Zar (1993) MARDHEE & T3 L OBIR. (%
MAEEORT; & 2 OME (YETHD. Bkt
Wrgessim, WENEAMEFATES). 323-327.

Whitlock C, Larsen C (2001) Charcoal as a fire proxy.
In:Tracking environmental change using lake sediments

Vol.3. Smol JP, Birks HJ, Last WM (eds), 75-97.

FHMEZ (1943) FEHIZATRIKEHIZ KIT§ 8
(ZHEC. BEAN 17 4E 2 H ARG 465-472.

AHE— - 32 FIFE (1980) b/ F NTHIZET 2
KIxtEe 7 M OMATEEIRE (1) HEERE
DILTEZRN. HHIRRE 62 © 343-349,

Yamamoto S, Suto A (1994) Occurrence pattern of
Thujopsis dolabrata saplings in the understory of an
old-growth Chamaecyparis forest, Akasawa Forest
Reserve, central Japan. Jap J For Soc 76: 553-559.



FEEAXFEEAMBRSE 535 2017 F3H

MiE-1 A&R D) LB (H) ORARE/FHotEE

P JeE EIRE 4 DI D2 D3
& obB/Xx Chamaecyparis obtusa . 51 53 53 5-3
) Tsuga sieboldii 5-1 11
B 7h= Pinus densiflora
t /¥ Chamaecyparis obtusa -1

— = = W o~ W N W
e o o e o]
[ ST S

2-1
THYUA Rhododendron pentaphyllum 2-1
VRERyAA Clethra barbinervis 2-1
TTITIYY Enkianthus subsessilis 2-1
FTUF Lyonia ovalifolia 2-1
SN F T H T Acer sieboldianum + 2+1
TUIRXYT T Padus grayana 2-1
g 7 Castanea crenata
7'? Iy Quercus myrsinaefolia 2-1
& ey llex macropoda 2-1
) Tsuga sieboldii
A X Cryptomeria japonica I-1
TV UFY Phyllostachys pubescens
R A Alnus firma
Y~y Toxicodendoron trichocarpum 11
FYoE Vaccinium oldhamii 1-1
T A HE Fraxinus lanuginosa +
s Aucuba japonica 12
= Chamaecyparis obtusa 1-1 3-3
Y~y Toxicodendoron trichocarpum 21
TTTIYY Enkianthus subsessilis
=i Eurya japonica °2 1-1 1-1
a7 7T Acanthopanax sciadophylloides 1-2 1-2
TUIRXYT T Padus grayana 1-1
Ayl Ilex macropoda 1-1 +
TV NE Vaccinium oldhamii 1-1
T A Fraxinus lanuginosa 1-1
) Tsuga sieboldii
A X Cryptomeria japonica I-1
’ 7Y Wisteria floribunda
K vIvm/x Aria japonica
B Tahvex Rhododendron pentaphyllum 11
DA GV Rhododendron quinquefolium
ey Rhododendron kaempferi + +
FUTHEX Symplocos sawafutagi + +
A X Ilex crenata + +
7 AE RF Ilex serrata + +
E Abies firma
a3y Lindera glauca +
Iy Quercus myrsinaefolia
N Cornus controversa
AT H T Pterostyrax hispida +
NA TV Rhododendron semibarbatum
VY R Ericaceae spl 1-1
R=vH Dryopteris erythrosora 33 2-3
7 XY Sasaella ramosa 2:3 3-3
[N/ Lycopodium serratum 1-2 33
i TA T AT Trachelospermum asiatium 1-2 12
& TTITIYY Enkianthus subsessilis 12
7 A Aucuba japonica 243
JRERyAvA Clethra barbinervis 1-2
Y7agy Ardisia japonica 1-2



WHARED 2 DDRAE / FHOMDES & IR

MiR-1 A&R (D) £EM (H OFRRE/FHOtEE (#E)

b e IRE A DI D2 D3 HI H2 H3
b/ % Chamaecyparis obtusa + 12 1-1 + +
INA T Rhododendron semibarbatum + 1- 1-2 +
NYITRU T E Parathelypteris japonica + + + + + 12
K= 2w XYY Rhododendron wadanum + + 1-2 +
> 7 Tsuga sieboldii + B +
<R Y R T A Smilax stans 1-1
A )X Vaccinium hirtum + Il +
== Disporum smilacinum + + + +
/¥ Styrax japonica + + + +
T AL llex macropoda + + + +
av T 7T Chengiopanax sciadophylloides + + + +
£ Abies firma + + +
= a4 Quercus serrata + + +
v7 % Neoshirakia japonica + + +
VB Toxicodendron orientale + + +
Y~ Toxicodendoron trichocarpum + + +
Fhama SR Viburnum phlebotrichum + + +
2 ) A Gamblea innovans + + +
T Blechnum niponicum + +
RYINFF A H Arachniodes borealis + +
A =5 Lindera umbellata + +
F=FKan Dioscorea tokoro + +
FF Y Oplismenus undulatifolius + +
aIx T Acer micranthum + +
A anNEIY Acer palmatum + +
Y NKE T Acer rufinerve + +

= Hydrangea hirta + +
NI s Eurya japonica + +
B xox Lyonia ovalifolia + +
Yy Ry Tripterospermum japonicum + +
a7 Mecodium wrtightii +
NS Leptogramma mollissima +
NVAE S e Dryopteris chinensis + 11
A XY Cephalotaxus harringtonia +
a7y Magnolia kobus +
2F AT Smilax nipponica +
v Y7 Hamamelis japonica +
N Cerasus maximowiczii +
U XY T T Padus grayana +
7 Castanea crenata +
Yoy Alnus firma +
TvF Vv Gynostemma pentaphyllum +
HFYVRAI L Viola grypoceras +
aNTF U ST Acer sieboldianum +
A TH 7 Schizophragma hydrangeoides +
Fx /X Camellia sinensis +
T A Fraxinus lanuginosa +
ATV FFT Callicarpa japonica +
RN A A Callicarpa mollis +
A XV llex crenata +
7 AE RF Ilex serrata +
FyvagnT= Ainsliaea apiculata +
VA SV Abelia spathulata +
AA T AT Lonicera japonica +
VYRR 2 Ericaceae sp2 +

KE - BEDIRICTR U,



