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Effects of conspecific and interspecific interference competitions on cache site

selection of Siberian chipmunks ( Tamias sibiricus )

SHEN Zhen' ,DONG Zhong', CAO Lingli' ,ZHANG Mingming' ,LIU Guogiang', YI Xianfeng' "

1 College of Agriculture, Henan University of Science and Technology, Luoyang 471003, China
2 State Key Laboratory of Integrated Pest Management , Institute of Zoology, Chinese Academy of Sciences, Beijing 100080, China

Abstract; Siberian chipmunks ( Tamias sibiricus) tend to increase scatter-hoarding intensity in face of competitions posited
by conspecifics and / or interspecifics; however, little is known how they deposit their caches in response to these
competitions. Within outdoor enclosures, we investigated how Siberian chipmunks response to conspecifics ( females and
males) and interspecifics ( Korean field mice, Apodemus peninsulae) in cache site selection. We found; (1) Siberian
chipmunks avoided to cache in the areas of high competitions in face of both conspecifics and interspecifics; (2) female
chipmunks decreased to cache in the high competition areas, while males increased to cache in the median competition areas
when conspecifics presented. These results suggest that when competition is high, Siberian chipmunks tend to reduce
hoarding foods in the areas with high competition to avoid pilferage ; however, males and females may response differently to

conspecifics in cache site selection.
Key Words: Tamias sibiricus; Food hoarding; Conspecific competition; Interspecific competition; cache site selection
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FhSe etk oems s SEfH ARG BV S G N T RE, 8 TSI O &, shi ke 7 X
FHTEE MR . FETE S AEAERT , — S8 Zh el Kot £ Py SR 00 T A7 198 DO 4 38 L 3 AR A S
PR BB ( Tamias sibiricus ) FER R FHEATE G, BGINER T 2080V 984T 0 AR B RPN TR
F5ma ), AUSEIRAR B ( Sciurus carolinensis) THTING Fft PR~ I A 326 45 Sl 1y S s 11747 9L 3G 1) b i 39 B S8 11
b7 L K | A7 A I SR P 235 L At 1) SR W SR AR AR ML o e s g A L[] 400 DU %ot A 4 A WU
BB E200 "0 Preston Fll Jacobs IRFFEHE— 2 Fe B My QB AR /5 S ( Dipodomys merriami ) 7 18 21| I 58 £ )
BB B A ROV R 32 575 SR A WO R 3 1 KRR B ( Apodemus peninsulae ) 78 [RFF AT ) R B
MR IR, T T4 R ah I BOR i (i oE CA IR 2 0 56T 30 5% S %0 i U 3h 4 431K
G A 25 1) 53 A 08 520 IS e WA o Syt AR SIS TR SRR VAR A7 ARl Jay AR T 0 AR 2 AR A N9
TR A ST AT AR T AE BN ZDAR D A4 23 BIOE R | 15 7R R I Ao (] S0 Y 4000 A8 B0 BICHE R A 25 1)
SR B S

1 #RFTTE

L1 Wi AT &

ABFFEAE R VLA B AR T W MOl R 2R 07 SEMRI 64T o ARG AL T IR IEVTA /N D4 0 B 3 (128°57
16"— 129°17'50"E ,46°50'8"” — 46°59'20"N) , 2 A& , UMK £ . & FH5E 1.4 C, HFHRMKA
HR-19.4 C, AVHEESIE20.9 C, SR 1050 m, AR 250 m, 4P H0K R 660 mm , 40
115 4P,

WFFERT B R AE L ( Tamias sibiricus) o A6 BUBE T4 H ( Rodentia ) ¥ BFH( Sciuridae) 46 BUSE ( Tamias) , 1K
25 113—168mm , K24 113—168mm , (KT 100g Ze47 "' . ZAERIARFIEARMAIRRERZ R | 5R) A48 07
i, WHARIED, REZPREIRER, Z AR Fh 75508 A8 RUR /NS0l DCRE B bR A 1) 82 200
Wh¥2sit, 2 5 208 ( Pinus koraiensis ) V-1 ( Corylus heterophylla) . 4% ( Corylus mandshurica) F15% 7 ¥k
( Quercus mongolica ) SR 3 EN 8, ASBFRIEHZINN (P, koraiensis) F ¥, SEHHT R AL THH5T b X, B+
FRAE LT RAE

ARLIGFT AL (T, sibiricus ) FIHRMRUE B (Apodemus peninsulae)) $8 B 4= J5 214K 37 Ho 55 LAY f14) 8] - 2T 48 bR
Mo PIAEAK NS, R BLUE (25 emx 11 emx 9 om) #EATHHE . RE T4 48 BB 04 5% T 15 57 2 (80 emx
50 emx 40 em 22 L) P, FOPRER BN SE— A 2 MEFRIEN . iR IR B b PEAm] 3% 58— A Ak B il i —
HAE (10 em) , PIHGE AR AEAE LR | I Fie i BRI it ok B/ E SR R FE Aok ™

ARSI 26 HAERL (128,14 @ o) ENBFFEXS G, HohiksE 16 HIEAT N B LR ME(7 &,
9@, P (93.99£2.73) g) HTHITZFIH, HA 10 HAER(5 8,5 2 ) M1 8 MU L/ T4
A, H 46 BUME I A AAS 35 AN SE 30 AE BRSBTS
1.2 BT
1.2.1 [t

TERIFSE XA, 46 i S5 AF X P30 F) S il B a2 A AR A2 (10 m x 10 m x 2.5 m) o FEIRELURE A R AL,
PUBE AR JEHRE 1 10 KA RS AR 4 4 AN X (Smo x Sm) | AR B B 5 4 3 SR (1 BE B 1X
W T OMARSE S IX, XKk I IV g R e 4 X, X I 2 SR o o 4 IX, 1 R 0ol 42 T L A2 1) v e
(K1),

1.2.2 Fhvhric

FhFARic 2 B YD S B0k . REAL IR /N — B A R IR I0 A, ) FH 2R AR S T Ll A B A P T
IR AL —/ ML (ER = 0.3mm) , BB — B AL (15em x 0. 2mm) , — 3 7% T4 BT ) Fh
¥, —Uide — SRR (K x T :3. 5em x 2. 5em, B i < 0.3g) o ZIRICITEEXS WA S0 Bk 1052 i 4
ANUST BT S i 4 BRI R 1 R
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1.2.3 SEEiRitAb IR

SRR SY 4 FhALER, 4300 B R RS BG Fp [) X i T X B I
PETHESE g P ST e mFp e e se 4 . A
A B S BG 2 TR W R AR BT IR 3R B W H AT
NS AR ALPESE IR AE TS | T PR Y 4%
IR T o0 -, DA HC A A B S0 7 B il s

(1) R BRSC S S HRUr WO A T ok 3 A
AR 16 H (76,9 9), 40l A B4 BB LR
TEEhIE TG Y, SEHR SR 1 K 8.00 EFhF vl BE i 30 i
FRICHIZLANFRF,16:30 FFIR ST HIRTE R X FPSa g X | s
ol 2 DX P45 LR 7 i ) A B 7 A T ) 40 A
YBTT PSS T AL BT EL AR 93 LB (22 81 5 B 1 RS T 1 B 4 O A MO B M SR A
A 5200 Fig.1 Draft of enclosures used in the experiment of conspecific

) FEFTHFES N TRTESR FISFYE T and interspecific competition on cache site selection of Siberian
Woad, HiEEEE 16 HAERAME(7 6,9 @ )EN T chipmunks ( Tamias sibiricus )
H5 16 R AMA(7 6,9 Q) MIFE K T A 4l T IGER IV s b M e 5
A 25 em X 11 em x 9em B ERIEN (N E EY IR
K FERLTF R Ta 4 X (SO A X)) AT 525, SR kst 16 RAERAMK(7 8,9 ) fE A T 5 16 R4
(78,9 @) AHAL AT, U0 A w] LAZE BRI 45 X 38N Rl 6 30, 404 A RS2 56 A R R AR B % B R
7. GeitrkEL,

(3) FFpFHTES 16 HAERIRE A (7 8,9 9 ) 5 FMRAE FUELGT , KAREE BUE N SR T3 5e 434 5
MR BRSPS (N E B ROK ) FE T 3E 4 X (RO A X)) 73080 . Geit ik Ie L,
1.3 g5

JH SPSS 16. 0 K s Bl s+ 5 5047, ﬂjﬁﬁﬂllfé%i‘ﬁﬁﬁﬁfjé’ﬂ%ﬁﬁ#ﬁ( Nonparametric Chi-square)*ﬁg/ﬁ
ANT) T3 5 4 25 R0 BA F0T HR 2 () R R 7 FBIRE 45 A IX sk A9 43 A S 75 257 | TRVRE 92 A6 36 [l — [X s P o 7~
S A1 ) 2 () 43 A 7 AR i) b B[] J2 75 2 35000
2 MIRER

B EE T4 a % T, IRSE 4 X, o 58 4 IXORN i85 4 IX PN 0 1M o 500 S R 350 40 (o7 = 19..030),
df=2, P<0.001) ,3X Fh 43 A5 BLAEAS 32 46 BUME B A9 52 i) (BEE . o> = 47. 540, df=2, P<0.001; M. * =
16.475, df=2, P<0.001) ;A fa] oA Py 1 35 & 56 w28 53X A 43 A 52X (Rl a4 . ¢° = 45.980, df=2, P<
0.001; F AT x> = 43.580, df=2, P<0.001), #F—2L4rHr R FERIFAME TR BEvES R CHEPE T4
#o = 64.340, df=2, P<0.001;MEVETHE# %" = 33.860, df=2, P<0.001) FUMEPEA A& CHEVETHEE .o =
47.120, df=2, P<0.001; HEVETH3 . x* = 48.020, df=2, P<0.001) 1953 HHE B0 =AY 51501

SR [R5 b T P 5 A b 3 R R R S A X PN R S A (R SE R Xy = 7,714, df=2, P=
0.021) , HAME T (x* = 4.765, df=1, P=0.029) FIF T (x* = 4.765, df=1, P=0.029) #f . EF#AK
TR TG X N B AT L (P 2) o BRI, T T A X G XRS5 4 X P A SRR s 4 3 A 38 TR
M (e IX .y = 1.396, df=2, P=0.498; F5a4+ X ;> = 0.650, df=2, P=0.732) , HEPEAE RAARTE R Fl
AMERRTHETES T AR SE 4 DRI R 55 4 DX P 43 IO 80 A 1) 25 1) 43 A 38 T I B A8 fk (IR 4 X * = 5,607,
df=2, P=0.061; 34X x> = 0.100, df=2, P=0.951) ,{H H 355 [X P4 4 Bl 58 o, 109 25 ) 49 A A I 35708
fE(y* = 10.647, df=2, P=0.05), MEMEAS TP W25 500 1 Hp 58 4 DX P A 40 43 BS99 43 A L £31)
(¢’ =4.570, df=1, P=0.033) , H ILEEME MR T PO R (5 = 9.389, df=1, P=0.002) (¥3), Hitkie

X5 1 XV
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FRAMARTE IR T IESE ST, KT 4 ORI 5 4 X PN HICHE R s B9 23 8] A S IR J 3 (IRSE 4 X o =
4.039, df=2, P=0.133 ;1354 X .x* = 0.605, df=2, P=0.739) (1), {H X} 5554 X PN 20 i e sk 10 23 [
OISR (= 17.789, df=2, P<0.001), 7E&E5aF XA, Toig e 2 MEVE MV T30 A1
I AR LG 2 IS B (o7 = 9.941, df=1, P=0.002; x* = 9.941, df=1, P=0.002) (K 4),

R1 TRAFREGTERANERIHSHELH

Table 1 Cache distribution of Siberian chipmunks in the enclosures under different interference competitions

S AL PR T4 X/ % AKX/ % e X/ %
Treatments Low competition area Median competition area High competition area
B fLXT ## Single Siberian chipmunk 43.5 43.5 12.9
g p
SR Interspecific interference 58.9 37.1 3.9
[Al T4 Conspecific interference 57.2 39.0 3.7
P
T Male 63.3 30.0 6.6
Jif+1fE Male+Male 70.0 23.3 6.6
T+t Male+Female 45.2 49.1 5.6
i Female . . .
I Femal 38.6 46.5 14.8
e+ Female+Female 55.7 42.3 1.9
M+ Female+Male 57.1 40.5 2.3
AR ST RT3
10 — 10 s 10— n
ol L RN . g . N o, .
E . 8
E . .‘:“ o’ ‘e . ., . b . X 4 * IS
*
g 61 ‘{t‘ o, 6 ’o“\u‘. o o3 o ‘l
)% ., — AR A Ly S The . T %
o Yoo
; 4 3 . :.‘ ,. 4%, o.’ \ ," 0“. . 4 ,:.0‘¢ " g :g
o . *
H 2 o o 0 ‘.’ ’: 2 0‘0 * “‘:" ¢ . 2;‘"} ;“,‘:‘,"0 R
KPR AR v W ’F, * A LAY W ‘e, ¢
|} S LA R 08 —Re—— 0t % L 0 plegee 2T L 8
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10

2 Distance/m

E2 EMIMSHMTRTERIBIERSZESH
Fig.2 The spatial distribution of caches of Siberian chipmunks under the conditions of conspecific and interspecific interference

competitions

HE(S) HE+HE(S+3) HE+iE(S+2)
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.
¢ .
c B . . 8t . 8h )
?) ¢ . > .
S 6 . 6 . 6
‘E e o ® . M . ¢ . M R
A 4 WP 4 e o . . 4 oo ¢ b
M A S . 3
g 2F vt N 1 20
0 ¢ * 0 * Py [ 0 .. P ¢ M .\ hd

0 2 4 6 8 10 0 2 4‘t f; é 10 0 2 4 6 8 10
% Distance/m
B3 RE#MFHTEERRSSIER SN ESH

Fig.3 The spatial distribution of caches of male Siberian chipmunks under the conditions of conspecific interference competitions
3 g
KA FTE C R W, [R5 4 mT AR I £ 2400 0 2 0 TR« A 56 IR B i e 2 37 2 1 1 0 3 B
WsE e, LAkEG 1 B S A e A Sl DA TR R S A T A AR A SR, S R A
Py kA A AR R E TR, OMRUE B SR W 0 O R 1) A v R A [ RS
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E 8 + L ° '. 8 X 8 .
. .
@ 6 ¢ :0... © % : 6 ¢ ' 6 Pe ’
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I AR Y BRI ooate
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3 . .
= 2 . " A . : 5 o o A 2': . . :o. R
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IR Y R . o ¢
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Fig.4 The spatial distribution of caches of female Siberian chipmunks under the conditions of conspecific interference competitions

GHAAEM 5T, /N E B ( Leopoldamys edwardsi) W . 38 Jin 1 31 8CFD 1 09 45z 6 2522 L db 38 kA B
(Sciurus carolinensis ) T I [FIAH TP B AT s B , o 24 b~ 1) T 328 1y b, Jy B S 0, AR SE By R WY . 7 [+
T PETEF AT 46 B LA 723 B R A A S8 S X B 58 4 IX P, DAY/ 39 s 1, R X S 4 1
PR 84 TR AW

YA T AR T 52 B[R A SE s Ah , AT G n] O B IROR N . 2R RIEE R AL RRAE
SRR SCR B ANSR T O A T o B SR EE ) IR A BL( Sciurus carolinensis ) T SRR TR 7
TR TEM ARG BRI TR E AR B ( Sciurotamias davidianus ) R B (Apodemus peninsulae)
FIRLE B (Apodemus agrarius ) Y¥E I E ) o3 HOV 580 LU, R 0T N TG SE i s . SRl TP e e AL
T T AE RO S A A9 ) IS 5 RS A B O A0 2 ) e A AR A, FR S R, SRR ) b A R A 7 A
Yyos oty BARIC & i K b | J5 355 Fh 43 P 7E 0 125 3 4 5 1) DXl LA S I S Ao gl

RUEEHEAR T TE R 500 T MEMEANAR I B ) — B L i 22420 (B et e T se S rh X it
JECHOVE IS B 0, SRR FH R ( Microtus pinetorum ) B — R SR MEE AL AR , T A
AMERSIRTE Z & SRR e AL R I R T S S R ARG A 4
TR A Y SR A R A R SO e TG B R AR S R, AR TE R RS 1Y)
TR, 0 2 AR T i 58 4 DX P 40 I (4 2313 A9 AR A AT (1D T 0 S et 4 A G W 8 i
AR kg LU S A T A AR I AP 25 5 R 25 57 T BE A BB K B Y

SRR TETITES T, A6 BRI I (1A T by SR W >fe ik 2> S35 1) o~ 5 LT 3 i 2 . TG e
[F] Il e A a0, A8 BUE R By I Yk S T 4 DX, XA AT X TP TE A B AT O SO R A ) E
T8 (P ) MR I2E B8 B A 2 1 DX S D S AT ) A SR A R AR AT . ISR R XA IE
BRI A T AR ST
B SRR VLA S X AR DT 2RI AR LA SE I 1, )5 T A AR m S SR R A SE B B | R I BT
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