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Decline of Sasa palmata community by grazing of Sika deer

(Cervus nippon) at Ashiu Research Forest Station
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Boh DEEYD, Y20BREBCIATYREOERBOSHIINBENL EHMESHITRBEE ST 2 LARE
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& BRIV ALESTYIPEETHAMBYCE, BEOPL VAL HEPFNCRET LI ENEZ SN
F—-T—K:¥¥, T, BE OWE, WBESEMH GIS

Recently, the effects of Sika deer (Cervus nippon) grazing have changed vegetation in Ashiu Research Forest Station, Kyoto in
western Japan. In this forest, we studied the relationships between Sika deer grazing and the decline of Sasa spp. distribution from
2002 to 2003. We investigated the food habits of Sika deer by fecal analysis method. We surveyed the relationships between the
terrain attributes and the ratio of eaten Sasa leaves and dead culms, and the relationships between snow distribution and the
decline in Sasa spp. distribution. The fecal analysis showed that the proportion of Sasa in the feces was great all year round and was
highest during winter (54.12 % 16.73%). This indicates that Sase was an important food plant for Sika deer, particularly during
winter. Heavy grazing of Sasa leaves and dead culms were observed in the gentle terrain at high elevation or on ridges. Further,
Sasa decline was more marked at shallow snow places than deep snow places. We concluded that decline of Sase was caused by
Sika deer grazing and that grazing intensity on each community was strongly affected by topography and by the snow depth.
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FHBERCTHom L ERLTWAS, LA T, 2D
B IS BT B B AR O B 0T RIRIR % B8
L, 2OFEREERZSMLTBLLZ LR, YHOHER
F AV EEOERERLEEZOA I AL HHEHT S L
THEELRIETHLEEZ LN,

— s, BEE T HOTEEHRT LI e pHEEN
Tw5b (M8 1981, A1l 1981, Takatsuki 1992, Maeji et al.
1999, Nowicki et al. 2001). LA L, EEHIZBIT S ¥
HOERBICET2MERP R, WEHICBITLEES
&I HORECL BV VEFEOTROMPRIIOVTIZ
EAEHISRTWR, BAEMEKE, HABHKET
I2dY, FHOBEFLZ VI E95, RFFIIBWT,
PHHEORRSAHKXEEE L OBRLRETH L8
MhbEEZONL 2T, BEHICBTLABESA
VA DEBIRREBEERICL - TR

ZFIT, AHIRTIE, BAEMERRICAERTZ VA1
EoTOHHOMERE LTOFBHLZITFMLAH AT
EEMEAPICB 2 F P HEOERSAHER L H S 2
WL, BELNRMIELEE OGRS Z05mHRE
PELTVWLERIIODWTEHTAZ L2 HE L.

2. MEEHE

2. 1. AL

R, FUEEHELTICS 2 5HAFET 4 —
FRHEIE S E v & — B AR (eik 38° 187 B
135° 43 ; [ 1) TIiT o 72, HAEBZEHILTER 4185.6ha, BF
FEMEBFTHEN (B 365m) D4 B KR i 2,353mm,
ERTEHRER1L7TCTH DL (FHAZET 1 — FE4E
HEHIZEE v & — 2007). AEHIE LS EIRIEN S R
(133.75ha) 12H b, FEZBWAZ o058 (FHMA -
M) CHRENAHMETH Y, EE 630m ~ 830m 2L
BTs BMERI2mP 2522850, 12 B

FOR. RES, KYOTO 77 2008

R

"

1 B
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Fig.2 The Study area covered by 50m X 50m grids
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F1 FAEMERICBITARERT—5 (74— NV FRELBEWRELYF— REE)
Table 1 Data of snow depth at Ashiu reseach forest (Field Science Education and Research Center Kyoto University unpublished).

FE FEEIFEOcml LD B =KRESEIF (om)

Year Days250cm of snow Maximum snow depth (cm)
1991-2003 79 172
2002-2003 97 131

(Ll 1981, Takatsuki 1992) 72 7-HARIE 97 HICHED,
BWEI0OEMEREREVIEZROW P07 (K3 K
HRFET 4 — W FREEEEN LY ¥ — RER). &
DZERL, WEMBIZBIZHECL LV I~OHE
i, AFI0FEMEERTREREVITRVEEZEZ LN
72, 1 HIZBEBEHESE WY 1,924m CHE 4772, 2 H
F1HoV— b R2EAE V- b2EREL, HFHESH
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P LOEEORERA V PCRELE. 3RE4HICD
WTit, 1AL 280K, ¥ F2EAFIZIZALL— b
T, ENEFNFHMEAR 3,543m, 5,245m, BLAHW
3,003m, 2,86lm P¥EZ T o7 3 AL 4 FORER
LE2om Tz N A LR TRA Vb 2R
L, MURA Y P THELZTTo 7. BELLLV- FOK
MEEIL 21,575m THo 72, FERS ¥ b T, 2m Ok
AR=NVET Ry 7 2% AT 5em BEHCRERS
MWL, FHEPEMLICEHENL TV ELE ) PREGFL,
BREERA VMBI A EHEOREENS S &
2. BERAVIOF—Fhn, YHOFERERMGEICH
1Rh3d B hEMET L7z

T, MEH QA~3H) oFERIc, Y H10HE,
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Fig.3 Snow depth recorded at meteorological station (Field Science

Education and Research Center Kyoto University unpublished).

A : Mean annual snow depth between 1991 to 2003, O :Snow
depth from 2002 to 2003
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FEEHRATICH WY 7 b 2 7 id, SPSS #: @ SPSS for
Windows T# 5.

3. &R

3. 1. EPWMICLZEMREE

2002 FEDOZEFHIIB W TR 20% L EEDTw
72 (382). T/, K541 %E RV OFEE LD D
BB -7z (Kruskal Wallis iE, p < 0.05).
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YR EE TR 572535 7 v b 321 77w MIC
GAi LTz (Rda). 2095319 7Y v MZBWT
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DATLPEE L T b ol T 2 DB OMITIC
Y OBOEVER L2072

EoHAEEE, WEROEAITMEROILE O T
%<, HAOWMBTH L WEIIEA SN (14bc).
BEEE AL TR Wn32s 7))y FoS L, 248
)y FCTHWEMNSSULETHY, FHRENEET
BAHLTWBEZERHL I -7z (K 4d).

EOWHAEROCBROMILE, EFIReH» T, EEL1E
{, BHBEIP R VEIATHBIZEZ W LWL
2% o7z (B5, 6 Mann Whitney U M5, » < 0.05).
RELAEAEEOBEZHEO SN 2o (H5,6
Mann Whitney U #%, $>0.05).
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#2 2002 SEDBFMICBIT BV HOFPITHE TN T LW EEIE (%l + BiEFzE)
(B 5 LFEMPF TV B EHET YOG ICAREEN DT LX LOT.)
Table 2 The Proportion (means +S.D.) of Sasa in the deer feces in different seasons in 2002.
(Different letters within a category indicate significant differences among seasons.)

YA DE|S Proportion of Sasa fragment

ZHi season

H+4 Sasa

Winter (Jan. — Mar., 2002)
Spring (Apr. = Jun., 2002)
Summer (Jul. — Sep., 2002)
Autumn (Oct. — Dec., 2002)

5412+16.73 a
31.55+17.79 b
19.98+£13.62 b
351941792 b

(@) 5 OFERD HH
Distribution of Sasa species

(o) RO ZE
Culm mortality ns
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BRATLEN
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b) HROZE
Grazing intensity of Sasa
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Fohl

) Y OWE
Coverage of Sasa

MAESORLLE
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M4 BAECLIVESNL @ YHoMEEOSM (G - F= 39, Mt - F <9, kA R 5 L), () BE
N%E (Rt AL, Fi o haEd e, KoM, R 0L, At 7F—47% L), (o MER0OEE (FL ¥
MRSV, FHh MRS R, JKE  5AxL, B 7F—F L), () I OWE kRt 1 50%LLE, i : #E 50%

Fii, M ANIE, IKEL AR L)

Fig.4 (a) Distribution of Sasa species (Yellow green : Sasa palmata peach : Sasa kurilensis brown : dead grey : no culm), (b) Grazing
intensity of Sasa (red : more grazed leaves , blue : less grazed leaves, brown : dead culms grey : no culms, white : no data), (c) Culm
mortality (orange: more dead culms, blue : less dead culms, grey : no culms, white : no data), (d) Coverage of Sasa (yellow green : = 50%,
yellow : = 50%, black : dead or no culms, brown : dead culms, grey : no culms)
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Fig. 5 Rerations between grazing intensity of Sasa and height (up),

inclination (middle), and accumulated flow (down) * p < 0.05.
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Fig.6 Relations between culm mortality and height (up),

inclination (middle), and accumulated flow (down) #% p < 0.05.
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BEPRAERY, YHICEoTHFRAWICHRLEE
UPBENEEZD. VI —EEZBL T I OHERELE
BoTWwbZl, FLTORFHNEEEILNIEHE S
ZLiE, HAOMBOWRFHOFMRICBVTHHE SN
Twa. A, Bl oRELNREZH T OKE»
BEOWRGATIE, BOMOBRIS, TRIESTS
IX aWY (Sasa nipponica) HS, MO A 722
B4, BPomBEEIEVWI EAREShTVS
(Takatsuki 1986, Yokoyama et al. 1996). BAH ML DFEH
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Fig. 7 Distribution of snow depth from January to April, 2003. The solid lines are survey routes.
Orange: 0 cm, peach: 20 cm =, yellow green: from 20 cm to 50 cm, light blue: from 50 cm to 100 cm, dark blue: 100 cm =
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GO BEED, FIT50% LLETH Y, KIS 80%
FELTHAHZEWMEENTWS (Takatsuki 1983).
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15.1997). ZOER, AMOFELREERE LTHIH
BIRENBHDEEZ 5N 5 (Takatsuki 1983).
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FOEEWIRENZDE, WIRbEELRAE 7 &
D &) K FEMOBEZHIFOWIRFTHRTDH ), HAME

02 W, A S N
e ry Sk S

February

@R B - @ T o HEERT
Fig. 8 Signs of sika deer found from January to March, 2003.
@ : footprints, bite marks or fecal pellets, @ : sighting of sika deer
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BURDHMIESIED o TVD, ZOX D RRIBEIZ Y H I
EoTBIMPELTHA0, FATHHINRLTVWD
phahiwv, ¥z, REBOBKEROSIICIEINA F
VT A—ANDHY, FEhOKIIPTTHEONL I -
REZIT R IWEZEOFALL . ZOLI BN, A —
RWRELEB LR TVWEEHE MR, O h I ER
ZEHICEEERROYFEEL S AL T ATTRME
MNEZOND. MAT, ZOHMBOFRKEEIZBRLZ
HFLIT Y OAFPEVELETHERTA. TYT7AF
WEETEHRGTE, 7FPEET B2HRPICHERD
FBREMEL, YHREOEEEMENLOLEZ LN
b, ZOld, VHOBEIIHTAHEIMEL, FRL
RTWITRERED H 5.

4. 3. BEHO L HOERGH CHEERMG & ORRK
1A»5 4 QTR o R OBE, S, HEHO
BEHORESAIIGHTEL, BRETHLVERN
BHbIEeHrHLNERo (7). —HICYHIIHE
BILL o TITEPHIREN S & 3N Twb (Takatsuki
1992, Lietal 2001), Biz=F VI 0%E, FOE
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RS> SBEEN 0em U EFEET AHEE, 20
TENIWERIC 5 2 &R S M Tw b (Takatsuki
1992). FAEMOREHERE,S, 1 B, 2 FOSHOREE
12 100cm BL E O m A% <, FEEFLICT A OB
PHRIBBENZ Z &3 FEEINL. LaL, EBIERI0H
BIZBIT 5 ORRIFHEZOAEZ FOICHBES
niz (8).
BEHICBWTHEESBEINHEIL, ZORER
EiifwThotz. 1A, 2B0HRE,S, HHEAAR
METIE, BEHE2HNLT VSRR b B3Ik
WATENTE Y, MELICIBRSEIN W EEESR
7o, BHMA T, BE2FO0CEEOY 1 OREEIER
BINLD, F0EE, KEOWAECHFET AHE
WMEOTHICBEE L T2y CEES . BFEAS
T, BRAVICY TOEEITORONLAEEL
TEBEIN, YHEBREOLRWIEEY LRICH» - TE
HTAILTHORBETHBHL, TV EREL TS
ZEMHERI S T

BEHMOAXIBVT, HEHABOKEVWHETIZY»
DEBVF o7 RN hdh o, 20 L) 2HH T,
FEROL D R BERERHIFAELT, HED 0cm LLo
BB REEEDLD, YHOFBEIEETHY, F
BHOLHOREGIE L TETETHL L0 EHER X
nh —7, BRO—EHTIZ2H, 3ATIREFEI2
~50cm DFFbhH Y, DL BIFIHELY B AR
ELTHALY 2RSS LDDEEZ b WE
HWRELAO ML, BIRE & BHOEFIERL L TH H 05
FhEFEAFHEIBERTH S, T, BEHLERBO
TE 2 I HASRPHED TBZOROMICE TS IEEXR
&L, LT, EROROMBOELICH LRBRITL,
VAL S THHPLOT 7 AVHETHLLDLTF
Bahiz, —F, flHEORSIE, BE~NEDIFEEL
BRALEIEDD, VAPEEORROFRBRVICETER <
FCTBHTE DAL, EFORTEE L ORMERIIILE
W77 YAHBESGRLOLEMINS. EBIC, BEH
DREBIZBVWC, HFHESOAELE ORBHTE Y H
DERERISBEEIN: (B8, Zol&hs, YHESH
HOBRRAE LRICA» > TBETHZ LT, BMEHICS
WTRHREOREN I IR b RER L LTRAL
TWABHREED D 5.

4. 4. BEPOBERG LY VORESHORERER

BEIFHIREOCONEEEHOEACL AILEE
WEoTHHEA7D, BMERIILEVANFEELEEZE
B¥asZ L, IEVHHRMCHE) RS 2EEHICHN
B hBIOLEMEING, Lo T, ZTOHHEII



22

hEVARBEDEIIZLATEHORREZIFIIL
50 LEHEND. FAERE OEBRETOEMR
5, AEHEDOHEE;RY LERICES/-0E, 3R
HEPS 4 B OB TH (3. Liodts T,
COHMERERIIBIIIBMEREEZ L LATE
5. —7F, FEHEDICBWTS Oy EE % Bk
THORAAFTEALETHS. BEHIEZIEZI I
BIFEOBVEELEHCHERPR FEEROEYFIT
MELTBLTHETE R, FhWwz, BEHICIEIH
EHCH EREAT YL FELHERE LTCRERIRENS D
DEEZZOND. KFEIZBT 2FER TOEGN O
Barb (R2), MEHZ2ECLHEERo Y 0 #EFp
KEOA2TYoE&EEL, MEFICBI,ERELT
DEERIBVILIEEINSE. TIN50 L2EZ
Fhds L, BERCEIRENRE EATYHYIEEIN
LROEH BN B REAET & L CEENICY
AZHEEINALDO LR SIS,

BIEHICAT R o BEREDLS, BMTEIERIETE
{, BEHO—EWTEV LAVRK SN, 3 ARG
o AT, BEBTEBRETIESE S 100cm ML ED
WEDBKETH 7288, BRE T 50cm i O i H 28
2 BICHANTKRIBIZHEML T, 4 ARaifTho7z
FAETEBO—H TR ELREIR - T2y, BARE
DETORERL ¥ P TREEI RS EoTw/iz (H7).
i, FIELDDBMEBHENE P20, BORITR
TWHIEOBEBIZIEILAEHELZLDEZONS, &
NOEDOZ EHSREBTIE, BRETRME IR HEL,
FHEEPVEELEHECE 2B ERERT O 0E
ZoN7. —F, SAPHICITRot=v h OBRENSFHR
i, FEIRL - LEBORAETH 72720, ¥HD
BEER+TSICRDT AN TELRP o7 (F8). L
Tedio T, RAXMIIBITZBMEHO Y H ORIRSA T
LHhThHR. L L, ERENOKETIE, BREIICS
WTHHEENY A ORELRZ), FaldbHWILH
BLTCVWAEHPE L HIERFBOONZ LT (K
4), YHPBEHORREICB W TH I EE L EPNIC
BELTWATREEZRELTVWEbDELEEZONS.

COEHI TV HPREORVERBICB W TREHIC
WHBE B FICEN T R ERICRET AR
HETHBEINTSBY (KE 1995), BEHTIL,
VHOREZ L LMAEDOTERICHEROSANKE
BT 5 EDRBE SN,

4. 5 £&H
AUZEIC L T, YV REERBOGEFHRICBNT
LEAMOFELHEEREZ>TVALEIEIFBHLINE R
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7o 7, BEHOYYORMMLE, #HELHFIILI-TE
BESNLIBEESHOREEZITTVAI LIPRBEN
7o, ZhE, YARBUWEBIL L UITEI RHESI RS
7o, BMEPICY HHFIATRRSTHEEE, FERRY
RREEVV L BHPSDT 7L AD L VERELZ ER
I LAEEL WD EEZZ SNz, S5, T
I RRE R LCBEN VLB EAZEZAT, ¥
I o TR R EENLERICEETL
5, WMOERYEL RN OBHICEBRTO - ES%
B HADEFHEREEZITTVWAIEREZ LN
D LI L ERMIBOWIRTHRTIE, MBLEFICEL
RESA OB - ZHNERDSY I OREFTHIEE
ERIZL, YHHEOERSMICLIHELE A TS
AR S Tz

BEHEMERIE, HEFKECEREL TS YDA
BiTHshkEs B (175~ 309 B /km?’, Maeji et al.
1999), 4:%E 11 & (60 88 /km?, Takatsuki 1994), BHIF & (40
BE /km®, EHE 1998), FHRIL (322 BH /km?® #Z)IE
1997) HRE LN KBNS 7 OBAREEEIZE Ry
ZH b, YHAOFHELRLTWESFTTORED
FRPRONLZEPHLN IR/, 20T Ehb,
VAHEEES NI EL L B WETY, YA ORAR
BHT 5L IAHPOMEOTERIILKT S Z LTS
5.

JeimE (B3 1982), &F (Bl 2002), FHR (H
ZJIE 1997, LRI 1997) % & Tk, EELREWTH
LT OKRBMLAERFEBESN, T VIR
WARRR Y A RBEOEDETIRI o Twa. E/2,
ZD L) I TIEFARICERORRESSHEHES NS
GEOKELGEENRESNTWS (Takatsuki and Gorai
1994, LB BRBERF%EE » & — 2001). HAEBZEH
TREAICHSIEYE LTEERUES 5D TWE S
WS, BEMERIIBW T VO OILKATFE
A, AROMBENRET LTRSS Y. JOEKRT
ARG, ¥ OEBEEENENIEE L RVETIC
BUAHEDERO AN =X AORBEICO R 2Tk
Vh5b.

HHEF

AFEEEDBHIIH7D, ANETKEEEGIRRSE
EIREEA R - WEE AL, FAKFERFRESE
R R e - (GBI HIC S KR THD
Z\Wiziiwia, BOMOFRIIOWTIE, TREKRER
AW geiE Y 88 o Udayani Rose Weerasinghe B2 Z1Hh
W23, $HEICOWT, FEKRFEREREFHE
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HHEMRFRERERE RHE=ZHLIZITEREVLZY
7z, GIS Z AWZZATICE L, TTRERRF LR R R
FHIREF R FRE O BIFE K2 3 UoPEH
RICEMHFEFSICOWTIRELR LTI IHE L WA
2vie FEREFEEMEROERIZE, RAECS AR
BTN ETEL L LB, BEMERNORERT -7
DR THITE 2. AEIIH o TR, HEHRFES
HAFFEROERZ I3 LD, FEHBRFERFRERFN IR K
MEYFEFFREEDPZBOFEFR LR L DHO
NETE KRXOPEIZHE - TE, RERZKE
B2 - BEREMTER - BoARRAME L, UNRERZEE
BiFREME L Y 5 — - BIRRATE L, KREEIZIREE
WERMFEER - LT &L, RERERERREM
HRBFHREYFMER - FNBEIRICREBICL WS
COTHBERZREN:, TIIBRHOBETRLET.
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