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FFATECAE R L, B U 7o AR REA R B 2 F RO R0,
flfl & OB PG 2T BIdie, FOFPFICKH %8
IREEZAEZ D END D, AWFETrr, ATRBESE
WD 2 = XA HREIT 5 720 OILEERI G & WNET 5
fedie, BHAZX MG E 5 e 2 % X 3 Apodemus
argenteus x5 L LC, 214 V) 7 & v J Pteromys volans
& DEBE A D < B B RGO 7D 0 SR D2 LA
Pt AWZETIE, 24V 7 BV A ORERZ T
W EZTHEMETICR T x % X 3 OB RS
iUz, e 222313, 24V 7Y DAL
ARRIVNE CHEF CIHEWAED DB WAIE E THE 2
EIWER L. Tk, 240 722 THA
DI ENTEDZARENKESVEETIE, —HL TR,
(LB ERIE S AU BEARITH BE U fo. — iR iR,
7 a7 v Martes zibellina <° 7 71 % > % Vulpes vulpes 75 £
B S < ZREF I B kRS S Iz T,
ABBEIREWENAL X 0 % < offiHORE ORAN
WEETH LI, HREIE L ed &FE 2 bh, ANES
KEVCHEFT, 2 %X IDNFATERWEICEF LT
WD EEFE . APIEORRIL, e A XX IR A
7 ®E® VL OERERBG M Do, E R
DESEEAZRBEELD D Z LR TLDOTH 5.

F L & I

EFATACE B L, e X 5 7L ReR s oa Fr o R [F) L
ViR & OBEIRBE S AT B fod i, BRI
BRI AL XD 2 0B 5 (Krebs 2001). #2113,
kD FBEIRVE DZEAL & S IR A 7 — L THET 5

FAELLT, FFACERT 2 2MOFR X 3£ 290
(Microcebus murinus ¥ X O M. ravelobensis) IFHR<0HK;
bk, REDGFTCERT S X 51/ (Radespiel et
al. 2003). %7z, 2 —v v X2 a2 h T Parus major 1%
BIRG & L THERA R E B I 0, sy a2
NV Sturnus vulgaris & RIFTHNCA BT 588108, Fv A
7 KU BWEROKREWERAT, v v vy 7 0NER
D/PNECEHATEET 5 X 512785 (Van Balen et al.
1982). Zh b D X 5 Infifk OERME DL OFH A E A
X o TROKRIA 7 — L TA L 2814 L L OBREOM
ez B, 4 AW B Loxia spp. Tik, BEEENRFT
WART A S\ T, EEAHERTH L < Y O
FERT BB a BT Do, WO 1 A/ TR
%, LT, ThENOWEY 1 X Licy 1 XD
FafRAT %5 (Benkman 1993). UL, RN
WERL TOnnkiE, Z oo ix A b
\» (Benkman 1993).

INEFCTREELE RAIPWCERTS e 2 %3 X3
Apodemus argenteus & % A ) 7 & %€ ' H Pteromys volans
BRI RAICHE R T 200, e 4 XXX 2m
K D5 S DR GERFAC BT, 2 1) 7 2V HEE
WERE S B ICE RS S 2 LA b A L (Suzuki
and Yanagawa 2012). —f&HJiC, BEWITICH 5 HILIH
BELOHEEFLDOICHL TWDHEELZDRTED
(Wesolowski 2002 ; Mitrus and Socko 2008 ; Kosinski et al.
2011), 24V 7 v b RAEOHHT, M LHEOH
BHETH DT I F % Vulpes vulpes DEETE Ingm &
1 SR (Suzuki et al. 2013) CTHEIRNICEHHE T 5 &
E2zbNTW5h. 7HF Y X THNED 60 ~ 65 cm 2
J& T (Uraguchi 2009), W& BIRKICOWTHRE T
E23% L@ 15 m BEOBRNMCHEHAEIEAS. Lic
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2o TEE L5 m A OBHAE, # Etofiigses
X7 7 F Y 20 L5 ot B o o s b g
INVCTWEEZOND., TNTIE, 7s¥e 2 x X Ik
MEofBErEme-EIns, RCALEIIH 5 %
HCERT OS2 iy, exFx 23381
7 ®E® VN EDOERERBF AT DO, LR
MEICEET S E VO EMRAE T, £ LT, LD
EHEET AT, b AR R I OBEEICRT A& AV
7TV HOHELHEL T HEREIT -

Tl b AP T, FIcAERL, R UEEZF]
MF B[R+ OBEFEEFENEED 2 H = X AR T 57
D DOIBERINGTR LT 7o, b A Fx A OERES
RT B2 A0 7 €€y ORI bLeAx
RIMAAY 7 %% I L OB RBET D 7o DR
TPHBCHEE L T A0 THNE, 21V 7 EEVH
DEBEPYRE NI LB T T, 2322330 TLY
ECEANCHEE Lo ETllZh 5, £ 2 TR Tk
—HOBEFEDOALNRE/NEL L, 24V 72V TR
ATERNLHIICTHIET, 214V 72V HOREM
AN LB ER R 1) 7 €Y T OWER LI
I HEBEN B L. £ LT, 21V 722V
HORERPR LI ADRNKE B L RT, &
AFAIOBRENED X 5 BT B0 E T

5 &

1. FAESRGHE

b A R R IRATYE T B o HOREH OB T
H 5 (Nakata et al. 2009). FAfIE1% 65 ~ 100 mm, {KE
1210 ~ 20 g F2fECTH A (Nakata et al. 2009). Afd i3t
oM TN CHBCHAET 5L DD (Abe 1986), #HIA
1A L FIH L (Sekijima 2001), -2 BEFEPN TH&
45 Z L5 (Shibata and Kawamichi 2009). AFH
I 18 m FTESL 2 ENTES (Ida et al. 2004) 1T
Lhhb b, 240 7y H ERIFTNCERL T
BRI T1E 2m DL OB & ORI EE L A E
%% (Suzuki and Yanagawa 2012).

2 AN 7 E® VIR TETHE BB wE T, BHA
EACidtfiE O RS9 % (Oshida 2009). Bf R
1% 130 ~ 167 mm, {AE % 110~ 142 g B TH % (Oshida
2009). AL FICBHACEME D 2\ k) A D EHIcE
B4 7% (Hanski et al. 2000 ; Suzuki et al. 2011). #1Z 2m
PDEOESEIFATERL, ImABOEIICITERL
7o\ ME[ 2N H B (Suzuki and Yanagawa 2013 ; Suzuki et al.
2013).

mA £ En

2. M

AFRE e 2 xR L2140 72V FREPTNICA
BT %, bt AT o MR gk ciT i
AFIAHLIL Suzuki and Yanagawa (2012) 12 X » T, k x
F A MECERAR R, 214 7 2 ® v AHE W
B ZFIA T 5 L bcidih (9 27 ha)
DI TH % (GatARRMIMR 9.8 ha, 42°52°N, 143°09
~10E). Aiitriiciy, #EofadEchr 7 ¥
v x0% AR LTRD, FHEHIFT B b R S
e (RFFR). AEOBMEL, $HEMNF a2 v v
= =2 v Pinus koraiensis, A b v — 7 < Pinus strobus,
71 Z < Larix leptolepis C, JRIERNL Y T % v /3 Betula
platyphylla, #* = 7'V 3 Juglans mandshurica 3 %\ M35
v Quercus dentata 7z £ TH - 1. BIARZEE 1LH 692
A /ha T, BEIXFY 153 £56 (SD) m, BomE R
9 26.0 £ 11.3cm Th -7z (Suzuki et al. 2012). &
AL, W3 ¥ a¥ 9 Sasa niponica DMELH L, X A
€ NF Desmodium podocarpum 3 B\ MY A F v T v
Y % Rudbeckia laciniata & & >3 fz. HAZ13 30 cm 22 5
120 em FREE T, B IIE\FTCTLL 30%FEE T H - 7o,
BT T 100% TH - 7.

KR T > 2 = 7 T Parus minor <Ny 7+ 4
Z Parus palustris 3 %\ NMX T2 2 v % 7 Sitta europaea &
W o P A EGHE B BT 5. 20 X5 I oo
TR BB 7 % R 2B Apodemus spp., £V ¥ < %
J& Dryomys spp. # % \ %V A& Sciurus spp. &\~ - 7o
FicX-oTHiESha 2 L2h Y, iR ANoHE
BN DO—>TH D (Wesolowski 2002 ; Czeszczewik
et al. 2008). HHELFT A D < HBFTIEL, b
I EHERE L VBB TH D EEL DL,
AWIE DR GAE T I 2 MBI OB B §- 2 % 8300
I Ezbhb, LI TAPFRTIE, xR X3I%
A2AY 7 TV HOERICHT D b0 RBHEOEE L
ERLIsh -1

3. R

ARE T, ALORNELL 2HEORE A .
Zhb 2HoOEME, ANRUSNOY A X3 FEETH -
72 (B X 24 cm, I 8 cm, BT X 18 cm, BEDJE X 2.5 cm).
IHHED B 1ML, EAFRRILEZAV 7 EEVHD
7 AT EE 7 AR TH B IER 4.5 em DFJE D7
%, BFIEEOhR BT (Fig. 1A). AR
45cm B 51, Suzuki and Yanagawa (2012) 1 X - C
2010 F- 6 Hici&iE s e, BEORIT 9@ T, Ano
& O E+SE 13 1.60+0.08 m (Hif : 0.724m) T
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Fig. 1. Photos of the two types of nest-box: A) Box with large
entrance (4.5 cm in diameter) usable by both the small Japanese field
mouse Apodemus argenteus and the Siberian flying squirrel Pteromys
volans; B) box with small entrance (2.5 cm in diameter) usable only
by the small Japanese field mouse.

Hote. BIPOREMEENL I m K£WMN 7, 1mIlE
1.5m K2 7, 1.5m Lk 2.0m K 23, 2m L
ERR2ETHo7 O 1TROEFIL, exFX 10D
ZONEMB BRI AR TH S ERE 2.5 cm OO R %,
FAEmohR g (Fig. 1B). A DRV E
WEFIE 2011 4F 6 T ICi%E S ke, A OB 47 T,
AL DOEXONEIHEESE 13 1.53+0.08m (&P : 0.7-
28m) THo7o. @I PUOFBEMENT 1 m KhiH 12 1,
1m P E15mKiE2 1318, 1.5 m LLE 2.0 m Ko 8 A,
2mEA 4 TH -7, ThAb2MEOEEO AN
D R ITH B IE LDy - 72 (Welch two-sample #-test :
t=0.58, df=87.57, P=056). #iF A (1981) 1cX % &,
b AR R OEFRFE OIS X 20m ThH -7
Z &b, WO BFLFE ARG PICEEL, AVOR
FHfE OBERED 20 m DL EREN 2 X 5 WCERE L.
ABRIPKE BT OWTIE, 20104212137 A,9 4,
WAFLT Al 1 EFOPNEAERERL, b £ % X3
REAY 7T VNI LB ERIRI CE AP H M 0H )
RLER LT, Eio, WM OB ENKRE O BFEFIH IR
T2 ERMIT DD, 11 FIC AR L,
ATOEMEZBREL. 2011 4F T 1 A, 54, 64,
7TH, 8ARIO10 Aic, Thxhn 1 E$F>NIBE MR
L, MREOR BRI A ZEE L7z, 2011 4RI i3 ok
il ote. AREAVIIWEFNL, 2011FED07H
b 11 A CHA L EFONMAMREL, &2 xR
D BEIRPL A GL sk L. A IR A B A R L s
hyo 7.

b oA R IIRTEEA (8 2005), 2 AV 72V

245

Table 1. Influence of research year and nest-box height on nest
utilization by the small Japanese field mouse Apodemus argenteus

Coefficient  SE v P value
Nest-box height —-1.51 0.56 7.23 0.0072
Year 0.15 0.28 0.28 0.5972
Nest-box height x Year ~ 0.46 0.56 0.66 0.4161

Table 2. Influence of research year and nest-box height on nest
utilization by the Siberian flying squirrel Pteromys volans

Coefficient ~ SE v P value
Nest-box height 3.10 0.77 16.43  <0.0001
Year -0.01 0.32 0.00 0.9800
Nest-box height x Year ~ 0.65 0.77 0.72 0.3964

I R A B te b o (W11 1994) A EH & LT
FIR3 5. 2T, BAOEEML Suzuki and Yanagawa
(2012) @HtVy, DIFo X s wwEgkLlic. 1) EEAT
DRI NI L, oA FOBAOREREE L
7o 2) B PSRN TS, b & L O EE R
HENANDI TR, b 2 R XS HBHEE L.
3) WAAPERICEIIE N oA, BRE & LTl < B
NI RN ANL N TWIRE, 240 72y HIZX
HEBL Ui, 4) BEWNICEAC L DBEM MR
Lilehofcliit, chbooffic X A8 HEMmL & L.

4. MRETHEHT

AOBEDPKEVEMICHST S e 2 2 X3 (Table 1) 3
L&AV 7 Ex 9 (Table2) BTS2 HAF
X o GEWHIN D E S END BT, 7P A
F 4 v 7RG ETo. 1, PEBS IO HEOE
g BER R, FORE, 2010 4 & 2011 T
BENIABR AR oT. FIT, AOBRDOEGNAL £ %
RIDEERICY 2 5B YL T B, 21
FHOBM A ACTHEXY T -2 201l Freibhi 7 —
2 DB ARARNTCFIN Lz, iz o254 » 2
mES AT A, BRIARIT e 2 2 X I OFIHOAME &
Lic. BEZBICITER Om S GlEfEE), AN/ (ZH)
BIOEhLOZHEEME AV, $, PERIOY
EoOBEE L P BREX V. Zhbof@iniciivy
b, HEHENT Y 7 + Rver. 2.12.0 (R Development Core
Team, http://www.r-project.org/; 2014 4F- 8 H 3 H & HER)
Z 7.



246

100%

mA £ En

75%

50%

Nesting rate

25%

0%

2011

OUnused

O Pteromys volans

@ Both species

B Apodemus argenteus

Total

Nest box height (m) and study year

Fig. 2. Relationship between nest-box height and rate of nest-box use by the small Japanese field mouse Apodemus argenteus and the Siberian
flying squirrel Pteromys volans, in nest boxes with large entrances (4.5 cm in diameter). The number of boxes was 7 in the <1 m height class, 7 in

the 1 to <1.5 m class, 23 in the 1.5 to <2 m class, and 12 in the >2 m class.

] e

L. ABEENKE B~ OF BRI

b AFRIZEBANENKES CEFHA ORI,
2010 FF1iX 9 AR L OV 10 i 49 Moo BFi o 5 11 |
DR CHER I . 2011 Fi2ik7 A3, 8 Ak X 0010
A 10 BB CHERI . ThDAOREE TR
FOBEBIIMRI NI o7z, b 2 3 X IWE LS —
HLUTI 0B ICREE S i BB 1 L
(Table 1 %6 X O°Fig. 2). 2010 41 & 2 % X 3 2AEH L7
FHoOm31E 1412011 m CESELSE) T, @I O
PHIZ 0.7 ~1.7m THotz. 201141 b £ 5 A 3 VR
Lo X131 1.2620.13m T, & OHPIIL 0.7 ~
1.7m TH - 1.

2A4) 7 EEYHICEHEEL, 20104212127 A, 9A
FLOV0 A 14 8 oo BLAE THERR S vtz 2011 4Rk
5H,6H,7HFIO10 Aic 12 @B THERI h.
Th St oA CIERIME IR ol 5140 2
TEVHREELLSEHLT IhvEWMEICHEEIN
Fo I E L (Table2 3 X OVFig. 2). 3
ONFL L1 2m Pl EICiRE I BT, 1 m R
HEINICEAICTER Lo 2010412 A Y
7TV HHNERLICEBOES122.00+£0.09m (F
fi+SE) T, S ORPIL15~24m Th oz 2011
sV 7 ey IERLCEMOR 121,93+
0.13m T, EHXOHPAIL 12 ~24m THo 7.

F 7z, 2010 FF0C i 3 O B 2N I B S re.
R LIALDRMANFRIRFICEREIND Z &3 flo -

fo. 2011 4R b Rk S, 3 il oo B Tl oo B B HNHERR

TN, FIRFCEERIND Z L1317, 2 MO
FAEMEEB L CA D &, At T7TEOREFED, Hinsh
REve i o= BT R & vz,

2. ABRAVINE W BEFEA O E BRI

bR R I X B AR HEF A D E B,
2011 FE8 HEB X9 Hic 47 HOBAE D 5 B 8 {H D B4
THERE NI, e 2 F X INERLCEEOB 3T 1.59
+0.20 (CFHELSE) m T, &I OHIFAIL 0.7 ~22m
TH-1 (Fig. 3).

3. b X %X OBEEEOLML

b A3 A ORBERICIEEOADDORGI E AOR
DZRAVERAPNERCHEE L (Table3). 2% h, b2
FAIPNER LB OAODE XL, AORSKE W
B DI RO TR e (Fig.4). v x F X3
i, AR E B TIEWC AL EICHEE S e A
BT E R L (Fig. 2), ANEAVNIWHEE T
e lom SCRE I R E R L (Fig 3).

Z =

BHRBUCR Y b2 EIRTH D, HRTEIET 28
Wik - THERBEY TH D, APETIE, exxX
B AV 7 YT OEEERZT DR D D I
TCiE, X0 ERWAEICERE S Ul BB E B L
7z (Table 3 35 X OV Fig. 2). #Fic, AODOBZHINH LD
1.5 m Al O B4 OB BRI, AN AV & WA T
20%THo7=DICK L, ARIKEWEETIEH50%
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Fig. 3. Relationship between nest-box height and rate of nest box use by the small Japanese field mouse Apodemus argenteus, in nest-boxes with

small entrances (2.5 cm in diameter). There were 12 boxes in the <1 m height class, 13 in the 1 to <1.5 m class, 8 in the 1.5 to <2 m class, and 14 in

the >2 m class.

Table 3. Influence of nest-box height, entrance size, and interaction
between nest box height and entrance size on nest-box use by the
small Japanese field mouse Apodemus argenteus

Coefficient SE ¥ Pvalue

Nest-box height —0.89 0.53 2.84 0.0918
Entrance size 0.02 0.28 0.01 0.9424
Nest-box height x Entrance size —1.07 0.53 4.15 0.0416

Unused| —_

= Used
x
(=} 4
O
5] ] .
Z  Unused

Used

1 1.2 1.4 1.6 1.8 2

Nest box height (m)

Fig. 4. Mean nest-box heights (error bars indicate SE) of the small
Japanese field mouse Apodemus argenteus, and effects of interaction
between nest-box height and entrance size on nest-box use. White
squares, small-entrance nest boxes; gray squares, large-entrance nest
boxes.

L@Emote. 7 F Y R ITBHAES 60 ~ 65 cm FEE T
(Uraguchi 2009), #i A BIARICOWTRE TIH B0
EHED 15mBEOBNHICHNEL L E 2 bR 5.
Licih o T 25 1.5 m Kok, B e s 2

ENTELHAZIET TR, 7HFY 2D L5 ki
FHEOHEHEC LD HEOERICLBIACT L, AD
DVUNECHAETHL DD 1.5 m R O B B B A
F5Z iy, 7HFYF000OMRET RTS8 ENDH
Bovh Livisu, B CEIRT 2B & - ¢, BIdki
DOFERIFEY, ERECERB R Erb < BiliE
X AR CH % (Liand Martin 1991 ; Mitrus and Socko
2008). T Dz, — IR B By 2 fr A b
% e i AT O S IR & b & 4 T & 72 (Martin
1998). HFic, (BB B % BHR S A FE 2N E i 2
5 (Wesolowski 2002 ; Mitrus and Socko 2008 ; Kosinski
et al. 2011). iz T, ABRIKESVERNEE/ SV ERE
AT, X0 &L OMBEOMAENRAVETH DI
®, R E BB A DRV & BRI E R B
9% (Ruczynski and Bogdanowicz 2005). % », K
WG X R, 2o A REAK X GEAE, Bl
BOGHRENECEE 2 BRD. Lich-> TADRNK
XVHEHICE T, b X 3R I MEWALE R I A TR
L7z &35 2 .

[T AR 3 2 AR MU T A Bl A g, &I
i m RE T B To D ITBA O IRV 2 ZE{E &2 % (Dooley
and Dueser 1996). L7/ o TAMIZEDOFERIL, v 2 *
RIERAY 72N EDBITITERE 2D 5
Sb D, FREMT LD, b AR A I HIVE ST
AL I ATHEME AR S e

AABRPKEVCEF T, 2149 7 v W EWA
BICHBEIN BB L7 (Table2 3 X OF
Fig.2). D7 bAWPIETIL, b 2 5% A I DL
TWBDTIHL, Ry A ANL Y K&z (1) 7 E%
VM AR X I REENCHR L TSR S R T
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Wh SR, WENAFIAT L EMCRNT, 21 ) 2
ETEVHICLBEEN e 2 3 X I PRI OH S B
I L e, 24V 722y AHNVERL TWIn Ko
T, AOEDPKECHEFICE TS e 2 % X I OHMEED
ALz LT, 240 72y BT X HEBENTR
PR Ot 2 BERECTE 27125 5.

Fl, XAV 2 EEVNEDEPEER A D S LA,
b A A I OEFREIHIC & ORLFE DY B L KITT Oh
Lo T, LAXRIRIBEA V7 EE YN
EDOERERBEFOMBED 2 h = X a% X b BT 5
Fobiclt, &%, 24V 722 v HAOEBOEFER,
AR DOWMERCAF DR B ST B
ESDHHRDDEND HIEA 5.

CHET, BRAA D < BBt mhEE o bt S
P TH -7 (flz X Dhondt and Eyckerman 1980 ;
Van Balen et al. 1982 ; Lindell 1996). [FFFHw4EE 3 5%
FHIR) = B B R ] C o BRI DB\ AR L el 13
7e\ > (Shafique et al. 2009 ; Suzuki and Yanagawa 2012).
b OEWEH O, RFINCA BT 5 2 fiavE H
FTorHoFEE e, BHAIRKOKZ OF\NEZR LT T
BAH. APRITEBEOAONREEIEL, ERINC—H D
FEOWELPRT 5 2 &1C X o THDOWEL I L 725
T, THETOWELD F L. KRIFFEOKERL,
&5 EBER A o < 5 EHE OB FnlE D 7o D,
TR DAL A L0 FERINC A B 70D D BT T d
Riciesn &z btk

E ¥

RFFEEAT o Chich, duliglE Ko/ Rk #
KT olE L HEAYOEH @ LAER
M INBPE R OM B R BT+ L O HBE R BT I3
% O F wTH . O T ARG IS
BERFORE PR, WEFKCHp IE . AR
BRI HT D, BHOEGE 2HCTIA A v bR
W ote. T, ARUFFRILOPR 24 F L KB EL &8kt
FWMFBRIES I DR A Z 7. 2 b OBIRE OF
BRI EEH L BT 5.
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ABSTRACT

Nest site use by the small Japanese field mouse:

possibility of nest height change in the presence of the Siberian flying squirrel

Kei Suzuki'3*, Yutaka Yamane? and Hisashi Yanagawa!?
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Sympatric species with similar ecological characteristics can change their selection of resources to avoid competition. To gain
knowledge to clarify the mechanisms of this avoidance, we surveyed nest height change of the small Japanese field mouse
Apodemus argenteus to avoid competition with the Siberian flying squirrel Pteromys volans, which, like the mice, nests in tree
cavities. We used two types of nest boxes: one with a small-sized entrance that only the mouse can use, and another with a large-
sized entrance usable by both rodent species. The heights of the two types of nest boxes used by mice were compared. Mice nested
in small-entrance boxes at various heights. Among the large entrance boxes, however, they only nested in those placed at relatively
low heights. Generally, predation risk to cavity nesters increases with decreasing nest height, and larger entrances allow raids by
potential predators. Thus, it is not likely that the mice prefer to nest in large entrance boxes installed at lower heights where
predation risks are expected to be higher. These results suggest that small Japanese field mice change their nest height to avoid
nesting resource competition with Siberian flying squirrels.

Key words: Apodemus argenteus, cavity, interspecific competition, nesting resource, small Japanese field mouse
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