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FEAREHNNEERC BT BV ¥/ Vv 0EBL HkgEcET o0E D Pl it

*x—6 FEEBEDID O 7 INFEEXRORFHE

79~85 86~91 92~95
WeEAR PAWME(ha) WEAS FEEM(a) KEXRW AEEH(ha)
tE/ ¥ 12 0.613 81 1.033 130 1.033
AF 0 0.1 0 0.2 10 0.2
A=Y 5 0.192 25 0.392 38 0.392

o7re BIZIE, 1985FEEDE /¥ « AFHRIVIEEDE / F « AT VHEIKBERENH -2
(Fisher DERE, £/ F+ AF 1p<0.059; £/ F <4 5%V p<0.0001), %7z, 1990
DE /%« AF « hI-VEIBEEESH -7 (x?=11.476, df=2, p<0.0032),
IHSDERICIE, £/ FOHERENKE Lo, b/ FORERBENL V2 SHKELK
BELLITIHEL, 78t/ FE2RATIMET SAHEEEZRL TS,

6 BERCHBEROMWSER

£/ ¥ Tk, BEAROMEEREOFHE £ EERE1X13.04£2.6cm (range 8 —22,N=143) T,
BEADZFNIZLT.1+2.6cm (rangel2—24, N=97) TH Y, HEROMHEZRDOTHEIER
wARE,ol (t=11.60, df=238, p<0.001, B—5 (a)), AR AFTH, BERKOMEERE
OEHIE » FEHEAREE1313.6+4.2cm (range 6 —24cm, N=88) T, #EARD Z11320.1£3.3cm
(rangel6—28cm, N=17) TH D, HEEAROAPEREICKE P72 (t=6.19,df=103, p<0.001,
B—5(b)),

(a) e/ # (b) 2 ¥

50 20

[ mex

40 HEXR

304

E 3 |

20

11l Tkl

LI Bt B | - B T
4 6 8 1012 14 16 18 20 22 24 26 28 4 6 8 10 12 14 16 18 20 22 24 26 28

BEE® (cm)

M—5 @&Kk:rs v nFHEROMEHEREOHEEI
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7 HESCHEFH

B/ F EAFICB 2 REEOVIIE L ERFZE L, Zh2h1.5+0.35 m (range 0.6—2.4,
N=94),1.940.64m (range 0.4—2.6m, N=17) Tholk HFE I N HfAizt / +(N=94) -
AF (N=17) b3 ~_CLE (RIEEE) THol,

199357 H 6 HIZI4MHEDO E / FicBWT, BHOMAKE LY bEBICE L7 v ¥ EE s
ni(EE—-6) EE—-6 (b)TH, HESHSm T, HEBHLCIRZOEX  TEESDLT
Wiz,

19964 5 A29H WK IBHILIC B VT, M EHAm DE I ETCHRIC TV BH S E o7 b/ =
BRITWIZ, THiE, 7783790055 >BEH4m LUBD, 7V90EEX>1T iy
WEHEHELIZSDTH -7,

8 NI—berHRIZLBHESR

V= b Y AT, MREZB L Z14.9km FIEEREK29.8ha) HX, E/F-XF-E 310
7 RNFRBE LT, BERBULETH09E T, ha b7 Y OBERBIILT. 1R TH - 77, BEEHIZ
7Y OWERBEI R o, SEOHTEER, 7 FREFHORD (5 H Fa~6

R—7 WRETHEL:Z ¥k 2HFEAES

(@ k¥
PREE | MEEREERE | 19944E | 19954 | 19964F &Et | haliZe D A% | MERTER (ha)
2 1965 0 0 0 0 0.0 2.76
2 1966 72 19 23 114 8.3 13.78
2 1967 82 54 18 154 24.1 6.39
2 1968 67 93 55 215 44.1 4.88
3 1965 4 5 2 11 3.5 3.13
4 | 1976~77 70 91 72 233 18.0 12.93
4 1978 7 17 19 43 21.5 2.00
4 1979 6 28 13 47 19.5 2.4
10 1973 78 154 43 275 31.2 8.82
10 1974 14 20 11 45 23.7 1.90
10 1975 5 14 3 22 17.2 1.28
12 1976 15 51 5 71 51.4 1.38
13 1968 27 34 6 67 8.1 8.28
13 1969 87 73 43 203 21.3 9.52
14 1970 68 72 53 193 34.1 5.66
B 602 725 366 1693 19.9 85.12
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AEAZHNEERCB T2V ¥/ V7 vOEBERAEEICH T 20K T (FIF )

(b) AF

PREE | WEERAERE | 19944F | 19954 | 19964 &5t | hads7z O A% | HEARETR (ha)
2 1965 1 1 2 4 4.0 1.01
2 1966 23 5 4 32 12.9 2.48
2 1967 2 5 3 10 4.3 2.34
10 1973 1 1 3 5 5.2 0.96
13 1968 24 9 8 41 4.2 9.8
B 51 21 20 92 5.5 16.59

BTA) @ilozbDThh, 7=V OHERPICHEL TCLEL-72DT, 1996FICBT S
EROWEARITD > HLo I EBEIPTDH S,

9 HIEKR

B L VB UL AROSEIE, £/ FTL,693K, AXFTRETH-7 (R— 7). had
7o ) ORFEARESIE, £/ FTL9.94K, XX TE5.5KTHY, t /FDOHMBEN, &/ FIKBWT
13 19954E 8 DRFEADEZ S o T2, BRE T LICA B L, £/ F TIE 2 HMIE1968FEK - 124F
19764 X, A ¥ T3 2 PREE19664EREX D ha &7z Y DFFEAREREDE o 72,

10 b/ FHBAKREBE

19964E 6 H 5 Hizit, 2TVt / FYBMARCBY 2 HESBEE S (BH-T). 5
HE19924EAEE (5 4F4) CTRIS1.2~1.5m, RTEEKITMm Ot/ FOBRSHEShz) B
LEX 5N Tz, 20KHDITASHEELZZI B, HEREIBLZ %127

IV 2 7nEHRBDHERE

19614E 51974 F T, 7 I & 2HBMBEBARE D LDT, 7 R L 2L UMD
LS OIA) ikt L T15,000~30, 000/ /SHOHMBEL I S W Twiz, TOR, HHEESS
ST HhA LT 72 19755 & 19844 & Tk, 7 < MR 283 L& 4550, 000 /BT I Lz,
ZOIERIC BT 2 7 v EERTAHMEIZOIRY, FFEYTRUETH >z E—8). NI
SR, (FRE365km?) 12 81T 2 FHIER L T3.8/100km?/4E (1.1-8.2/ 100km*/£) TH-
7o B X 2HBOHEE R, 2B TIT.1% (66.7-100%/5F) THo1z,

ZDHD19FICIE, 7 v HERD D20, HIEE1310,000/ /T BB S N, 1986FLAREREE
SRITHYIS iz, OMBEER, NEBEOHILRE L EQGBEBSEML 72720, Wik 5 AP
FRVTE, 19855 519914F % T 7 < HEHE, 64EHTH D, FFHTIIHTH o772 (F—-9),
FEpot SR o VR RO, 2.5/100km?/4E (1.1—3.8/100 km?*/&E ) TH o7z, 1986F 05
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‘2 ERBANEM B M~ OBEMLIHY ‘1~ e HUEARE W~V O TE “RERTIHY

o1 9 81 L1 01 |4 91 1 8 81 0¢
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SHAEHIEBRICB I Y ¥/ V7 OEBEHEABE T HATD (P i)

£—9 FHNHKIZBIT B 7~ OB (1985—1991)

19854E | 19864F | 19874F | 19884F | 19894F | 19904 | 19914 | & &t
EEMA 2 2 2 2 1 1 10
DR A A A 3 2 2 2 2 2 13
Z DAt 5 0 9 5 9 4 41
mRGE A 10 4 13 9 12 7 64

* 1 FIEERCREET 2 REM.

* % . 1985FE DG IE T,

19914 & T, AEBANTEEY].7THEH E1— 28, @ TIHE (FTEC L 25H%) O
< R BN B 2 EE S D OTHEELIZ, 0.097/km?/4F(0.057—0.114/km?/
F) Tholz,

19804E 1z BA I, [HIRO B Zh b 3 FEEEY OO EEIRG BT 2 £ (@Y > > b
V&K | WA L. ZhE2M, [EHEOBZh0H s FEHYEORFECHE Y s5HH (B
OETEE) |5519934F I HEFT & ., BEFIC L Y BAEENOREDC T D DEESRFM S NI,
DL > nErtir, KARBKSTIE, 199240 519974 % T2 < HBRE ERE OEXTEt %
THH L, %EETTH1992E%k, 7 vHEROEFRENZENTWE, WE - Jul - FEZ
YOFAXRTIE, 194FE0OBEFERICLY 7 vOMBRBELEN TV S,

3

I RNFHEEROBIE

JINFHEQERBICOVTIY, HEAEEEETEHK L - /AR, 1976 1 (i - JIIFHZ,
1991 ; (i3, 1991), FESHAL - AAE-fEEHR (UHES, 1990), IKBRIREMT (B#-
/NG, 1994), BREUKSEEEAEEMH (LARS, 1988), FBEJII EANtAMI (85 5KH, 1982
e 1983) WBLTEWESNTE, NREE, BAEEE, EVAHrEBf—snTeRw
OT—BCBRETE R WAL H 22, WHERIZ, 0.5~2.7%0517~83% TH > 7zo REEMIC
BWTH, HIIEE - RFHEX I LD B2, HERIIE /¥ T0.7~47.1%, AF¥ T2.0~16.2
%, hI<VT0.8~19.0%TH %, £/, WERKEEHZL TRV, EEACBREREOL
JFRERBKS Hotz, R &N, KEEMOZ v " FHREEEIMHHLAFSUETHS L
Fzohb,

IINFLBEROKE - HESEZEOBR
BEL T20~30EE DM 7 T NFHEE S ZFT T 5, BEREHEROHEERDY
BEIE, £/ F EXAXOTEE bHEROHBKRE o T, FARED Z L83, EXS (1970), EX-
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AR (1976), BE-pHE (1982), 28 (1983), (RS (1988), (LM S (1990), (L« JIEE
A (1991), s (1991a), EEES (1993) RUAKTIE & 350 4 MIE CHE L 4E (1995)
ZBWTTTIREON TS,

EZHD, EEMADTIELERRE / F PR T 2 IR EHEROTI0ELE L / FEHMTIE,
BEZ THERCHEELZILHE D O, HERIEELZT Tui v, HFHSOE XA
B 5, TR O DOHFIIERIO~20cm (FRER20~304E4E) D & S CHEEZ I LHEI N,

PEDZ kY, @BEE, 7<5920~30FELDHS DR THRE DI AVWRA & BRI 4
KT 5ZL3EECRZOTHS S, Lol, EEIYBRAC L CHENRATH S,

HES

AFWBTBHKEIR, HH/NE (1994), BE-BKH (1982), ILUHES (1990) 12 £ D 0.3~6.5
m O THEIHNCIR]L.5m LRE SN TV B, KR (F91.7m, 0.4~2.6m) DR &840
LTWwd, &7z, £/ FZDOOTRME (1995) kb, FHHL.5m (0.6~2.6m) LHES N
Tw3 05, KB (F1.5m, 0.6~2.4m) LD THEEIL Tz,

TINFERITPTUVHEL ST VEBifE

E/FOWERRAX - ATV IV VBEOHEAKCHY, TATVICRELBERZALS LD
2o TAHCYEMBANCEEELL TVAEE F - EICRHEENHLDI, TH= VI
WESEL PO I EBBRINTWE, ZOEEREH (1995) KBWTLHEIATED,
FHEDNFI CHoLBBHMDE A<V E7H =Y DEBEHICBWT S, tXawY T
WEERIT ATV CHERASHE Lo E WS, £, EEHAOH/IHRICBWTET A
~VEMIC IR E I v, S (1970) L (UE (1986) ik, 27 v ASHIET 2 BEEEET v
20, ZOHIZHLTHCVIEFESEN TR,

ZEREICL D 7 N FHEORIIRTEBER 200 HBE TR ELTHTHS, Lil,
I1DOOAREM L LT, b/ FEMOBBI D b 7 v 2F0WE B2 %R T % o —pinene) %
ZLBULILDBFEZOND, —FH, THY (LEEE) ik 7 < HIFHYE (o —pinene) D&
BEVATVEDHERLY 450w 2 ESHE STV 3 (Yoshimura, 1990), & 5127 #
Y ERASHORMIENEEN DD Lz,

IYOHEBRBELERRE

RFE (1978) w3k, BEARBICBIT 52 vDHMIE, M7V TADOHRAANZEL {EBBLE L
Wi, Eiz, RHARASR, 7 vOEBEMBD WL OFBOKIZ, FiRD X 512199245 &
AR EMBEERMBCIE L2, LaL, HIMRICBN TS 7 T DEBBESEL»E S 5
BRI TRy,

HEHICB D 2:B8E16FMO 7 <~ ORI, S5H1518E, FEHE (HH253km?) ic 813 3 F
EIRARHIX3.6/100 km?/4E (0.8—7.5/100km?/4E) T, Z DAE I HEERES HLBATTE  #us (2.0/
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FEREHNEER BT Y ¥/ 77 vOEBeHMRGEECHET 2R (Pl i)

100km?/4) LML TwizEwd (LES, 1990),

—%, HIMREBT 3 7 ~OFEHHEHZLE, 3.8/100km?/4F (1975~19844F) TH Y, ILHS
(1990) L [EZLETH B, RHKIZH T 51985EH 51991F % TD 7 = ORI
2.5/100km?/4E L WP LT w3, LaL, ZHhiZ 7 ~OEFEROBD L0 b, HBEEOITYIN HE
BILD T DFPESBI LI EBERLTWwE L Bbhd, k¥ks, HIHKICEW TS
B o3I, 7<0EBHE 5 REMRAMEERT 2 KREBERIEAERITOA T W
POTHB, ZDHHEBMOABELUE I Tbh T, FHEOBEEI L 5 HHREO
BORHBERS Doz, KEBHEZSUHIMRICIREPZVEBEET v BERT S
LEbhd,

EBHAT, EERRE, SHESTEHE, WAZICL ) BEBSN 7 < OEBUL, 198650
51914 CIREM 1 ~2E (BK3IHE) Tholds, 19924h 51995 £ TIXFERM 3~ 5 HE
Bxh, 1996FECRTETH>

FFBHO 7 <A F X, EEBIMEDCH 5, FEBHCTHEET 2 MEFBERILETEL D b
BAOLTBY, 7oEMICEEELR T ko b ERD 12 LTHELZHND, LL,
ERZ 7~ DEBBEOMINEZENRERR TH 2 AR b R,

I NFDRE
7eNE¥BITbRBERE LT, FH)I (1961) RME (1968) ik, BRECBT 2RUYRZD
72D DO—BFERSRTH B LTV, @iE (1960) 137V MU —%RRTLDIEERS, LerL, 7V

MY —BRT -V SEEN S v ORRENTELZ S, JOEBRTREDHETS 7 v
FREEHCECZETTHY, ZOFV MY —RHTR 7N FORBELZHATE 2w (UHE,
1986),

BEMREZFCRLT, EIS (1970) 1, 7N FORET S 6 Hha» o 7 A AR, &Y
PELBELHETOT, BAUFREOLROI 7 v SEERHEHREEMES Z Li3FL oL
LRRTWE, KEEHICBLTH, 4ATHD [RLHAL] 0%, 7=/ FEX5AParoR
B FEL, 8 HPHE TR, 07 vAFRERR, FEEHRCELTHRR D BRYH
BEERRBHTHS,

B3 (1992) i3, Z7<AFOREEE L TFEEI (1961) RHE (1968) &3> RYIRZH
BRRTWS, Thbb, LEBRAKOERSEAFEEFR BN Uz 2 DSt EBA
THEMETZELES, UL, BiRL7 & S IR T, TELERRBRARO KB 2K
BiffohTtuikuoT, mH (1992) OHTOLREEMRO 7 v NFORREZHWETE 2,

UEDZ e ofBET 3L, KEBHKCBIT 27 v/ \FiX, RYFESFEETRRVwEEbh
%,

7enFE, BIE, £/ F, AF, 17~ VOECBEESNS, ZhidaH (1995) OmsE
LRETH D, BBROTREIERICR2BHED VR vOFOYHE 2% SURIIIBEIC &
DERZD, 0L ERNEHEOERECDOLEO 7 v AFREMBELBBICLIVERZLFZS
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na,

AXEOHEPCEENLHEMED 1 DTH 5 o —pinene IR EHIEE L D S HEE (Ba 7 1
bEl) OEEOERIZELEEh, $REICL D BOIET 2, Bl2i3, WEHTHZEH
REFEHEEREDOAFBEHRD o —pinene &id, 4 A» 5 7 B F THENL, 72 ¥0Rk
ERBE—BT 2, IR nFR2FRT 2 1 >0BREE 2 Ssh T3 GGER-EH, 1982),
7z, IO a—pinene iF, 7 vNFHEMTIBEICE, EFEHTRIECS LI L HEIL
Twa (Eif - 8, 1983),

T - B (1982) i, AMD 7 v N FHERLEFER BT/ SOEEBEL 7 wnF
WEOBRE BN LR, 7~0ERBENEVI LSBT LL 7 v AFOERIZIRZ SR
PO LT, LL, HOHEBDINI LR H2—EREOHEAKRRENCE 2 2
ETHY, 7vOELEENED TEFNIIHER/NEL, EEFENH2 FRPBITELL
NIEWERIEART B LHLT0D, HlzE, BREMNE LTAAEEERIZBY 3 7 04 EHE
BEVD, KRB 7 RILRTRRBFAMCHYE L, 2B AEFSFHOERTE 35 £,

ZERCERO ZENHMAEHIHMEK b BEAINL LBbhb, Thbb, BEEMEME L
THNE, 7<OEREEIMEVLS, HIIHE TREYICE Y, ZRICHZ T, 7 v FHEH
ThE2FMEOE / FFWiE, 7~OFRMED 1 DEEZ 512 a—pinene BEH L FE AT W
LOTHEESREVEEZ OGNS, DI LIRFYREREBEbIS,

I R NFHERRE

e s (1991b) &Il (1996) iF, 7 v AFHBROFRE L TBICHEL.3m OB S 2 THY
IFVIT—TREEDT LI EDVHRMLZEREL TS, LS (1970) 13, 7 vhRET
LHEIE 1 ~1.5m £ TT, RZE->TETRETAILRARVERD, Lo L, KEEHTIZZ
TOUREE S THE L Z EXHHROBEY £/ F THEIATWIDT, ATHO®BICTF —7%
BEODUIBETYH, 73BRCILED T —7DEDSTORLIEED 2 AET 2 ATREM S RE X
Nb, &7z, WS (1973) RED 7=/ —NRIEEWRY 7 u~Fy 3 FEICIE, FoxEm
RBLNWZ EBWE ST W3,

EEFIXFREERDET I THA VALV — R LT 7 < 0B U2 I k3 328
BRZRICELY, AT NVOBRRER»S 7 v 2BRTE DT, ZOMBEOWEEEIIE L &I 3
BHB5 (RIL-EHK, 1994), LHL, EFMOERIZ—BIZELDT, EHENO B 257 TR
BL 7~ 2FBRE L L LThH, EMOBOBRTINET 3 2 L3+ 0582, Zhik,
R EAR (1994) DFEE%E 7 < OFMBEEH RO DIz, BMICERT 2 LR TERLEE
bihs,

PE, 7enFHEEPEMN O 2 CRITENHRFEOBENE 2N L TaIH, 7=/
FRNT2EERBREZTIVFHEIINTORVEWNZ B,
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FEAZHEBRIC BT BV F /) 77 v OERBEBHEEICBT R L (Pl 1)

VI b

i, 7 RNAFRBREOEBREHBOMSD S b ROEARICAEL, HEEZTBARIIE
LAEWETH, B Ea0LDHERST S LS, 1970 ; (HHS, 1992), &k, 731
FREIAALETHIBE, BRI F4 L (Watanabe, 1980), Z DHWEBREIEET
B2, REERTRYBAICE CHENRELBDTVD, TAH, 7INFRRETE 2ME
T, 7 OHBEEREEOS b EE LS » ORI S R T s 52w,

7 < OEREE (EFR) 1, 77 I AT IZ0BRRHEOENCRE(EEENL LDRT
W3, ZDE D REBBEOEEICHES BEEY A XOEEI0FECEY YaIv—vardd
Y, BT L7z /AMEGEE (EEE30) IBRENC R T 2 ITRE S E L C L SRS ATw S (2
8, 1996), L L, HINHRO 7 <HEREIL TRWEWOTIOTFHPSES ITEM S NS
YidEbhEV, 25K, 77EBMRERROEACMEL T TERLIRBRIEFELZVOT
GBI, 1996), A & 2P E BB OWE ST THSEESE X 5 OB TERLHR
PrBbhb,

WEHE BLTIE, BEHME LTOEEEEMMEN L WIBEET, 7 v0MRAREEN2R
wKBOTHONTWS, Lirl, 7 vHERECERT 2 LRBENS 7 INFREMBOH/ 3
KicBWTh, —RIC 7 vHREESER SN2 o8, EEZ SN NFRELYRT 2R EH
BVARSE i ~3-3 (-

HEETTIRIDLS RRIBRICBWTT 5, BE (1985ab) FOWELUR, 7 vOLEEHE
BE, EERER, TEESIEED N ORFENRAENSHMIThbhTw v, ABE 7 v OHFH
(GRS 20101, 0L RFAENRACL OMBECTObARTRERSRVLORIED &
bR, 20K, Y0k ABBEAEOEBLBIEL T I, SREER FH-
FHEETEOT, EH- R KFEZFOFEELROELWVES I,

7 e NERERKRD T D DREHFESRET S W TLRLERTRE, LRLARFENHEET —
FWEI 7~ OBYI R EEEESLETH S,

FREMAT, I7NNFREDAH = AL EEAL, ZThcBEC LHREEHELT 2L
BECH D, TCIEN - B (1982) LWES (1992) 25, ERLTWSL, £/ ¥« AF -
7 B2V IC B 3B OREE, BWRECS W2 WEORHNELCHEEROEFOFHMS
TR - AALERRELSER SN D, BT, THTY ENRE LRIFRY, 7 INFREA D=
X L DBERHESBROI DR EL S LKV,

Bt 2

7 < DFEREOM % AAFHEOEC, H#EREE L TIHY 8RR SISO &AL,
A O SRR 12 17 U TR 7o SR A IAA 2 08, B KEA MR G ITR AT = MiRiE
+, FELEX#EELICLL DV EHOBEEZRT 5,
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5l B X &

1) EBEMRC- M B8 - BRI, 1993, HIIBTEMIZ B 28MAD 7 <10 X 2S00, %
BRFRMEAN £ > ¥ —EHRMRAERSE (3) © 191~193.

2) EBEM - MIHEM R, 1995, HIEEMICBII B 3 EHRAD Y TS A DARE L 4
K. ABARFREMEMN > 5 — B EMRERSE  (5) © 191~193.

3) WEEM. 199%6. YF U~ Pages144~147. JIERBEH. HEABWATRE1S
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Summary

Japanese black bear Ursus thibetanus is inhabited at Tsukuba University Forest at [kawa,
Shizuoka. Status of its damage to forest trees, most of them were planted conifers, was
studied there. Planted conifers Chamaecyparis obtusa, Cryptomeria japonica and Larix kaemp-
feri, and naturally regenerated broad leaf tree Plerocarya rhoifolia were damaged by bears,
but none of Pinus densiflora were damaged.

The time of year damaged by bears differs in each coniferous species : In C. obtusa it is
from late April to early June, in C. japonica from late June to late July and in L. kaempferi
from late July to middle August.

The area of plantations where damaged trees were existed have been spreading from 1989
to 1995. During 1979-1995, damaged rate (the number of damaged trees per unit area
(ha)) of C. obtusa, C. japonica and L. kaempferi in latter years (1992-1995) were largest
than those in both early (1979-1985) and middle (1986-1991) years. The difference amoung
the years was significant.

The damaged rate of C. obtusa tended to be largest of the three conifers, and the difference
amoung the three species was significant in 1990.

In about 20 to 30 year stands, mean DBHs of damaged C. obtusa (17.1cm) and C. japon-
ica (20.1cm) and were larger than those of normal ones (13.0cm and 13.6cm) and there
was significant difference between those of normal and damaged trees in both coniferous
species.

140 (3.8/year/100km?®) bears were hunted in Ikawa region by shooting or trapping during
1975-1984 when reward was paid for bear hunting. On the contrary, 64 (2.5/year/100km?)
bears were hunted during 1986-1991 when reward was reduced at first, and then cut off. Bear
hunting has been compelled to regulate in Shizuoka Prefecture since 1992. It seems that
population density of bears is high in Ikawa region because the number of hunted bears (/
year /100 km?) in Ikawa compares with that in other regions where many bears have
hunted.
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