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i C & I

WABIC X 2T, ¥+ / 7 7 = Selenarctos thibetanus japonica i< & 3 A DK
HE, /2 IBF L 2HBHBERORE, ¥ Cervus nippon centralis, # & ¥ 4 Capricornis
crispus BE U/ v H FIL L 2YBARNOREFIREBBIT R SD, HE, KMUEOHIE TR,
/ % Chamaecyparis obtusa 13 E D BRI - T 5 L RELaM Lo, ST
WERRD, PHEAROEIE, BREEDO oW THBRESED STV 5,

JL#ETiE, V¥ F % X I Red baked vole, Clethrionomys rufocanus bedfordiae = & % #
FEOBRVHFHEE LOFTEREL s h, AEOEFELEPHAAREEL L0 5 1IFb 31,
HES L UEERLEOREERIC DV TE OMRBE L TWEIVS, O BE#EEEZY
RAROEHBPERZRICET 21FH OV &, HEEAZIPT VWEREMRMIOFEEE2EL 52T
AHREEZ ONBEY, ILEEOTESEHBETH 5 b F< v Todo fir, Abies sachalinensis %3
EENEHMTERBED SN >>H % +¥ F 4 £ Japanese ash, Fraxinus mandshurica var.
japoica IO VTR TR E VA RVOMBEIRTH 3, ‘

A3, 19864F 5 BicitigEibifug 2 bl & U CRE L - FRHEET, EPHLAEESZ
FhvyFISEBLU L FoyOBEBRBERAENEE LT, MBURISEEROBE LRREICEA
FBCO>VTHTL, BREEAORTFICHIEREN L4RORFTREELBICLEENELT
W3,

HHRELUHE

AEI, 198645 it Vv F X X LI X 3HHBESRE L A dip B A BEIRM RT3
HEEHK, SRR OYF5eB8LU0 Fey D ALGEWMENRE L TIT-7- (I—1), H
WIROMMIE, b F=Y, I X+ I Quercus mongorica var. japonica, ¥ %r 71 ¥ 7~ Betula erman
ii, 1) ¥ Kalopanax pictus 8L TVA ¥ ¥H 5 Acer mono 5 ENBBET 24 LB E N -
TW3, WRKIZ, b Fev ALEWHIOGSET 2 ILEMNED> SEBHR (EF100-150m) h 3T
2 =4 ¥4 Sasa senanensis 28, ¥ F ¥ € ATEMHINSH T 2RIBVOETEH (EF70m f1i1)
T2 7 % & 7 # Petasites japonicus var. giganteus, F ¥ <7 ¥ 3 Cirsium kamtshaticum D384
T5, AL, BEEENRE L1865 A LHEREL S35EE B L 121989410 A Dt 2
BT 5 tco 788, COMICHIBEBFSRE LALEHEED Shiih -k, E1HEOFHETI,
MAIRKREST 5 Y F 5 EBLO N Moy O MG (10— 1444, 3,000& «ha™!, ¥F 5 :
FHicHE, b r=v o B » 5, BAEgEEMMES vy A2EHT oML, ¥ F ¥ e
oW Tk (10x10) doAEK (Q1, BXUFQ2), b+ F=v#ikkilicowvTid (10x20) ofd
AKX (Q3BLUQA)EFREL I, FERNOLEEARIEL, WSMALICF v —F—T2HEL



16 BERERFHHIHNARSE FoL 5 BLS
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ARFEEEITN - o, FE—HE LICEEE LA
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FOBEXEDONIGEER, Thoo
SLERGEGEYM SN | B EREE
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HEE XN 3 HREABERCHT IR
BHOKEAHORS ODHRERD, 1 :
1095k, 2 :10~25%, 3 :25~50%,
4 :50%Ll LD A Sy NE L, B
Roe (UUT, BEEEE X3 &,
A:PIEEEAEDTAEIL L, B: AK

-1 #REMMER

o, C: vy FHRICAKEA T, Q.. vF FEHFR 10X10) of
: D Zhtlo I Hs D Q:; YF Iy EHEX (10X10) of

D: BROERIcLL > TAMSRE Qs ; P FeYyHEX (10X20) of

454 7R ELE (B-2), BE#H Q; F FeYHER (10x20) of HKiEIHHEEES
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E® (Relative Growth Rate) 2% 4K (BBELST 2ZEE) XhEH L TR L, 20K,
BECESd &7 - BRI T ORI SBRA L 12,
RGR = (InS:—1nS:) ./ (t:—t1)

1. % &

Si, S::EfElt, t:TOH AKX

BREIUEER

PENRE L1986 RicB i 2y F /e BLUr Fev ™ id, WHEdWE 3 ~4m,
MEEE 4 mEE0/NMER» SEKENTWio (*; DBH=3.7t1.2SD cm, H= 4.4%£0.8SD m,

N=90, ** ; DBH=3.7%+1.1SDcm, H=
3.1£0.7SDm, N=130, #—1a, b),
Th S OERAR, BEBEROFRLEE
BEODVTHEBCEELENED S
h', Y¥F¥ETR15v7, bF=v
T2 5 v BENFNEADOHEE %R
L1, -BREEEHIOERE STV
THRBRICAERRZGBRDSH ", ¥
FYETIRAYAT, PFTYTIBY
A THENTNBRKOBEER L (2
B A4 ZEBRE,© x*=45.33, p <
0.01,** x*=44.80, p <0.01), D XEiT
PFFE P FYONHIZOVWTHEE
BEL L UCRBEEOREVIC L HEEA
H+4 ZOEDEEERE LI, £ DR,
R s b BREEORVIC K 2 NEE

F—1la ¥YFFEBLU FovERAROREMER Y

4 ZHEER
BE AREEE N L B
T ST B S.8TL1 44209
2 13 (14%) 3.7+0.8 4.6+0.8
AEEA 7 (8%  3.5+1.3 4.3%06
__________ 4 9. (10%) _3.2*0.8_ _ _4.1%0.6_
1 S1Coa%) 3 9FL0 2 9+0.6
oy 2 56 (43%) 4. 1+1.0  3.3+0.7
RETY g 29 (22%)  3.7+1.0  3.1%0.7
4 (1% 31+10  2.9%0.7

R—1b YFIVEBLUF FevERAKORBEERY

4 TR

2 BE&Cn)  #Em

WE AERE o G 10

A 60 (67 B.8EL1 44209

B 13 (145 37408  46+0.8

YESE ¢ 1A% 35+13  4.3+0.6
__________ D ____6_ (%) __3.2+0.8 _ 4.1X£0.6_

AT TR T3S Le 20506

Loy B B4 G L1EL0 3.8%0.7

C 20 (5% 3710  31+0.7

D 12 (% 3 1+1.0  2.9+0.7

ZE-HFmozIEDONT, YFIETIRELEORVICLINEGEE - HRO0ZLEDON
ot TREHLTH KoY TRARTEORVIC L IRRER - BRoEsBD o

CrEBS#sh :* ¥F 4 %€ :DBH; F=1.96,p> 0.05,H; F=1.31,p> 0.05, b F=v:

DB

H; F=2.50,p) 0.05, H; F=0.36,p> 0.05,"*DBH ; F =0.61,p> 0.05, H ; F =0.36,p> 0.05, ***
DBH ; F=291, p <0.05,H; F= 2.74, p <0.05)o £ Tt FevicoLWTHEEENKD
CEERRERES KBRS 0EERE LGSR, PIRSEZETIBY A 7THABLUD Y4
FICHRTERICKRE ", PHMETRB YA 7BAY A T RTHEEICKE L - 127 (&/hD
BEREE:© B) A, F=16.12,p €0.01, B) D,F=7.88,p <0.01, **B) A,F=11.50,p

0.01),
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ARG '® L, A5V EMRICEELZBX X IE>WTHEL, /MEAZ CB%EE L
OREEZEHKEVDS, BEOZIPT IRV TERI I 3BVREVWETEONENTHS L
ERLTVS, YFHYEBLIU M FY OBERMBERALENRE LAAHFHETR, LM FwYT
B A TOREADMS 1 7L bMBEROAZ VERATHRI ATV E2RITE, T
BEOHENBTORVIC L IERADOY 1 XZRBD O b o, LOLEMS, FFevic
2VTR, By A TOWEANBRRKOHEERLILNT, AZ4 THRAKOHEELARLZYF &=
EREU - BERERRICHEE VAT E00, SHOMERAY A XcEH L-BREEOR
7o 2R L TOWSBELESD 3,

2, BEHLURE

19865F 5 A O EREICZWEATHESN - AERE L L UREEEY, BHEREHS
3HFEZEMR L7 1989F 108 KBS W - AROBBECRE L LEBOEREL VT2 R
Bl TOFRR, MMEL SBEERORELEDEVCIABRENSSE L TVWE LBRIIT
BELLE: vF5E: n*=0.88, BFEHEE ; range=0.25,r=0.24, AEELE ; range=2.26,
r=093, FF=v: 2?=079, BEHE ; range=0.10,r=0.06, BEFLHE ; range=2.35,
r=0.89, 7272L n : #HBAH, range : EiBH, r: RHEBERE)., 22T AFEFRBcEALTCYF 4
EBLU P FeYHBEROBBRIEBE L 2E25 (F-2), BS/1 7OHELRL, vYF5E
T100%, bt F=YTid OBPHERRELER LBBEERLTVWE L1, £1CH1 7D
BEROBBIE, *F S EBLOF FevOWNH L ST ESBROBTRH, SREL b L2
KEBbDTHoteo CIA T7OWERD S LRIFICH VADBED SN BEEKR (b+c) BILT
3, EMEHSARRLIID, BBETT LAEHER (b) ERBERT LTOVRVEER (¢) o
HBIZOVWTHEBROZEREHK P o170 LEL, YFSVEDCIATiL, PFTYDCHA
TIHRTHEHSPITD ODRHI/NEVWT EH D, HIVZOERC L Z2RAEOHEESELELTWVS b
DEHRS N, BBOLF bl » TRESBEHLIEER (D) &, YFF/EBIU Foy

DI & bR BHIL0% & WEBETH - 12
#, 3SERICHATOMEI> WKy B! MEREPSS SRR IREACRBRE

y - 5i

D EEOBBIHER, 6L QEKRTE @) 2 W REPE nE

—_— ez B 13 13 0 0 0
SRRSO, COSBREIDEROME L 0 %% 9 0 0
PHEELLEERCO>VWTIR, YF5VETH D 6 - 0 0 6(3)
. . B 64 58 1 0 5(1)
IIBHRZERD, b Fe v TREMELOSH oy ¢ 0 - 9 & 501
0 0 12(3)

BRI, WIh b MEOERE IS D 2 -
s . *a: BEARC L OMEET
NEELSHER SN2, D&A PHEKD D Ak
RRiR, ¥F5ETH00%, +FevT o1 A MRk BHBATE [
i ? d: BEED FROBEBHHES U BT
95.096 & 75 - #24 () PERIEARS, — ; SHISBIGRA L
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E—3a~di, HERERDISEMICBI B Y F 5y eBLU L Fo Y ORESB % AFEEE -

BREET & OFEHENREER (RGR) TRLi, ThicEsS\ TRERE « ARTEDE VS,
YFIEBLU L FoYOWEROBRRICEZ BB >VWTOMFTLAER, YF5EbFey
& HREEE - AREEORVIC & 2 EHEMBREROE VX, WRER - #MEOoVTFhic D
b -t (CRESNBMM : Y75 % ARWE ;
DBH, F =0.58, p> 0.05. H, F=1.26, p) 0.05. &K% ; DBH, F =047, p) 0.05.
H,F=0.54,p> 0.05. b F=v : ARE ; DBH, F=1.44,p) 0.05. H, F=0.39, p) 0.05. &K
JeR& ; DBH, F =1.51,p> 0.05. H,F= 0.05, p> 0.05), L7d->7T, #EREKRDOISEMICE
FEYFIEBLU FevolkRiz, WhHE bARBEESXUCRBEEORVICK 2HEBEZIF
Tkt Wi 3,

—ic, MBI X > TR OEGHBEZBH L -BAKRE, BOmEICH » TEEEARETE -
THELHERK (wound periderm)

ZO DBEEZECY, KFBITBL £-3a WEEBOHENRER (¥v75%)

THEFEFROEHKICL BB Y1 7iE A 2 ’E C 8t
K@?ﬁﬂ%ti YF e R FoYE éﬂﬁ 1 077%£032 086+0.26 - 0.784+0.32

0.54+037 081+0.33
1.00+0.04 085+0.18
1.00+0.17 1.00+0.17
0.86+0.28 0.83+0.32 0.79+0.31

2 084%+012 090+0.32
RBHE 3 - 0.7040.08
4 - -

0.76+0.31

HATH-t, WEHRISEROKE (R
GR) L Tid, ¥F5E bF=v

B

OHREFELBBLUCY A 7O¥EIC L
REBIAONE P, TOHIL, F

R-3b WEOEHEKER (vF5€)

-3.3.3
B

A C =114
2 X IBEEZ T h 5 < v HEMKICo 1 129+033 132016 - 130032
gl 126012 123027 1433012 1282023
WT, 2EBOKRERIMIEEARLEN 3 098+003 1.12£006 1.05+0.33
4 - - 1.06+0.13_ 1.06=0.13
B, BTFLHELI BV 2L Skt 1294032 1.21+024 1.21+003 1.27+031
THG® OE LR —T 5, LiL,
= s 3 3 “
IUYFFRX k- CEEONEs X3¢ WSHEOMMERE (b K<)
> TR -
ZHihsevid, THEUEEABREL A B c =111
T 141052 - - 141+052
B ICBNE S EHE L S O FamE 2 121£026 1523038 1342030 148::037
o 3 146036 135+041 1424038
ML rEETNE, EROBY 1 Fickh 4 - 1174033 095+ - 1.1230.30
. . =it 1.39+0.50 148+0.38 1.324+0.37 1.433042
XAV (callus) T & BHUBHIEES -
. e 7
EDTHROREANOHEIBRE NS, —BEEE ot
B TH M PV ICHRTHEESED - T 1.16+099 - - 7162099
) aaggl 1415064 1512044 1522051 150045
Y FYEILOVTIR, BERIEEOH 3 - 1524036 154045 153039
. . i 4 - 1.29+0.64 1.18+ -  1.27+0.56
BIZEY PROBEOEREBAY E 2L = 1194095 150+043 151+044 (41+0.65

ELEBED A =X LA0IEB X UK

*{ti, (RGR*SD)X10™!
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Summary

Research was conducted on young, planted Japanese ash (Fraxinus
mandshurica var. japonica) and Todo fir(Abies sachalinensis) trees damaged by
red-backed voles in the northern region of Hokkaido, in order to clarify the effects
by the gnawing of trunks on the growth and recovery process of these trees. In
both the Japanese ash and Todo fir, no relationship was seen between the degree
and shape of the gnawing area and the size of the trees, except that damaged
Todo firs whose inner bark was exposed (Type- B, Fig.2) were mainly trees with
large DBHs. Also, the growth (RGR) of Japanese ash and Todo fir trees over a
3.5-year period after the damage occurred was not affected by the degree or
shape of the gnawing area. Over 90% of Type-B trees were recovered by the
reformation of the wounded periderm in both Japanese ash and Todo fir.
However, in Type-C trees whose wood was exposed in patches, a delay in recovery
by callusing was seen in the Japanese ash, which led to concerns about adverse
effects on growth and wood discoloration in the future. The proportion of Type-D
trees, whose wood was entirely exposed, was approximately 10% for both the
Japanese ash and Todo fir. In the Type-D group, 50% of the Japanese ash trees
and 256% of the Todo fir trees died during a3.5-year period after damage
occurred. Further research is needed to clarify the recovery mechanism by
callusing and the long-term effects on growth and wood discoloration.



