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WE. B S ETRRT T B RS At BEOC R L M REShAS . BEAE RN A E AR, 2009 4 3 ~12
H 12010 4F 3 ~9 H Xt A 2ok 18 AN B9 58 38 i AR AR Ak R AT W 22, (i H /MY 2 1) (Minimum convex polygon ,
MCP) KiHHEIRME I B BT WA S AR, 45 R B R, (1) BAZEW, v RE MR WES IR R 1,34 «
0.34 hm’, 35K T MMM SR (0.60 £0.08 hm® )5 (2) iR A BU7E SR A5 2 B0 359 3 2018 n H 5 1
R, T BE S B0 e A 3 DL DTRG0 S O BCEE s M R R BR A SR 3 T R 32 3l B £
AR, R RA BN RS TR SIS, R R E 4 M 0 S S AR i, 3 PT BE R M Oy £ S AR B R
TE A E 3G AR AR AR A XU O DA PR s (3) BRSO, MEME R R BEESIWE,
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Variations in home range of Callosciurus erythraeus during different

breeding periods

KONG Lingxue' , ZHANG Hong’, REN Juan', ZHONG Xue', SUN Yubo , SONG Pengfei', GUO
Congl*

(1 College of Life Science, Sichuan University, Chengdu 610064, China)

(2 Sichuan Forestry Science and Technology Extending Stations, Chengdu 610082, China)

(3 Medical College of Panzhihua University, Panzhihua 617000, China)

(4 The Shenzhen Institute of Genomics, Shenzhen 518083, China)

Abstract: Studies of home range during the breeding season are important to understanding animal community relations,
population dynamics, and reproductive strategies. We carried out research on variations in home range of Red-bellied
squirrels ( Callosciurus erythraeus) in a planted forest during March-December 2009, March-September 2010 in Hongya
County, Sichuan Province. We employed the minimum convex polygon (MCP) method. The results indicated that; (1)
The average size of male home ranges was 1.34 + 0. 34 hm’ , which was significantly larger than the size of female home
ranges (0.60 =0.08 hm’) throughout the breeding season; (2) In the estrous period, male squirrels expanded their
home ranges, possibly to increase female encounter rate, and thus increase mating numbers. However, the female home
ranges remained steady and decreased significantly during pregnancy and the offspring raising period, which could be ex—
plained by the females’ trade-off between energy intake and predation risk to increase the survival rate of offspring; (3)
Throughout the breeding season, the home ranges overlapped between males, but not between females. The overlap of
home ranges between males and females could only be detected in the estrous period, indicating that females showed strong
territoriality in the breeding season.

Key words: Breeding period; Home rang; Red-bellied squirrel ( Callosciurus erythraeus)
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SEMRFNEF AR R B s AL sh Y, E L
YRR . R WCF R, BARER YIS N AE
1 (BIEPEAE, 2005) , MEPE A B — 45 R A7
W, B ~54F, l2~31FmZE, BN
3~10 A, TEWGUPILAAT #u X, A5 M B 7 11
HHBEMA (EWZ MBI, 1984), MR M
W 3 ~4 A, 7 ~8 A (FEK A,
2009) , FARAJE 10 ~12 4~ H BRAGT, 25
1~5 A Mgt ARG (R Hi A AR TT3E, 2004)
B ST SO0 15 VM IR A B ) A B IR AT T R SR
MFeE g fE N 3 Al 6 ~8 1, WILTE3 H K 7
HA O B 20 R BRID] (SO, 1981)

HIY (Home range) W fTHCE . A FEHM
BT BT A B X (Burt, 1943) , By
AT B FECR IR, IR REGEREA
Rl A K, PETs 5 (Adams, 2001), P I,
ST SR T i sh W aTE ShIE . SRR | FLEE
KA (CELAFUSBCHRE ) , 7 it a8 H B8 5 5w A Ao
B SRS REAREEE L (XfE5%, 2002), 30
Yo & R IR AN Y . BRICRT | SRS MRS T B
(Maher and Lott, 1995), &4 1) F Btz — & HER
WTE ) 52 4+ & (Schoener, 1968; Brown and Ori-
ans, 1970) . WL, sh¥aiE e sh ¥ T FE X
B, BABOSRMHAME, ST RE R, W
A AR SR — ) o o5 A — i T AR A AR T 3l
Yot A= A A B R A R, A T LS R R
FHMBE (M EE, 2005)

Tamura 5% (1989) X} H A& Fl 5 7 b X A [6] 4F
Bi b o B AN B LT TS, R I HENE - 1Y
S5l T AR W O T e o FRATTRE AR IR A B T B
AT FERT, B3 A AT H R A A B
S AR R T A CRIE AR, 2010) ,
I3 TT B 5 e A R LR BEAHAT A G, 1R 2T
P Bl Wy 75 BAE I 23 1 I SR AR, TR 2 A R
FARL (Sciurus aberti) 7EZFE A 1Y 52 3 A2 4E %
I 3.5 £% (Edelman and Koprowski, 2006 ) ;
TP BE0G 4E 85 B ( Spermophilus mohavensis) £ ZFHH
LUDNL Ry | W ) B SR NTT: y | N A T
( Harris and Leitner, 2004 ), Mt 4 & & B &
(Ochotona curzonia) TF Z5E 1] 1] 8 4ufl 1 £ 34 31 £
KA (EREMGAE, 2007) o XoF T ol L A L5
8 8 0 A8 Ak R UL HGE . Tamura 5% (1995) £ H
AN WL 5% 3] S JE A B SR A 52 IC AT by & AR 7 P 2
B3, FRATTAEAIF 50 1l A WU € 380 70 o 1 i BB BT 3 1Y

B 2 TG RN SR AR 0T B R R Y 0 B R A B
AN T FHMEE TR 8 i ey R B AR
A GRMENE, K, FATRB— . SRKAB S I 1Y 1
PEARIE AN B Sh 4 KO s Bl SRS R MEE T
WA A [ TS BSOS 3 SRR,
ST, AP TI, 1) PR AR RS B SR 22 B
9T A1 28 5 BT AR K T AR U 40 A AR A I o
BPRBTH AR 5 2)  ME PR TR SR 5 58 BC 4 09 7 1 5 S
RS AR S 0y ST AR Y 5 3) MEME ORI AL B
TE SR AR 52 FC 3 6] A 50 R I S I i e, B 1) G S 0
HESHNB/ PR ES,

Xf Tk 22 FEHI AR S WS e i sh ke 1, e
PERZEAERMIFEMFRE, dsEvERE ) #EPE%
BN ) T2 B ) PR 2R R B R R Y 0 A A e
(Ostfeld, 1985; Davies and krebs, 1991), 7R E#
WA FFRA, e FARER, HTEELZMNGE
i, W FRATE R = . MEPE IR FA BRI IR 4
W2 B Y KRR AR, s, WAL T 5 2h 1B
A P A B2 R S Sl TR A i A HE T ) W TR Y
T oK o ASBIF S0 I 2R TR A B SR B A2 E 3 19 47
25 MEME R IE A BRT7E 40 UR 5 40 00 ) B 0 A Ak S
M PR 2R AT TR, IR T M R I s BRI AE I Y
FEREOC R | B R I RN R B A SR SRS B

1 MR 7 &

L1 WF5E s

WFSE AL T DU )1 45 b Ak Bl a8 o
(29°52’ ~29°53'N, 103°07’ ~103°08'E) , Wik K
976 ~ 1222 m, J& I AR {0 A, AR iR A
], AFF BB 16.6°C, AEFE M A1 435.5 mm,
HEM B 2R R 47% , b ARIX £
HNTHAZAK, [ o3 A A — e B R REM | R
i bR, AR R B R A HER (Betula platyphyl-
la) . T (Cornus controversa) . M ZEHM ( Castanea
mollissima ) . #& K ( Sassafras tsumu ) . $F &k H
( Toxicodendro succedaneum ) 55, WHE AR Mk DL 2 4
(Lonicera japonica) . ViFgIIZE ( Camellia pitardii)
FIAEMK  ( Sorbus pohuashanensis) N F ., IR B
SRR IE . B EEF B4 T (Rubus corchorifolius) .
WAL ETIAT ( Sinarundinaria nitida ) 55 RAR
FHEY)
1.2 Jl 42 M B 5

B AR RN BRI E Ve, TS KR TR
HAETE— NG, Ho 0w 2% (e BEYE S B i Bisgh,
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DIV ER B WS ST . PRI TR BRI 7 % b E R
LIRS, IR DL A HIEE . TE WA BN BRI 3l al
A 15 I ) H 7 B 26 em x 14 cm x 14 em A9 FH
BRI, DN R T ) S SR A P B AT A
0 A AR AR AN B HH SRS O, o 4E R
oL, MG, RE (g), KK (em), BK (em)
SR mAREAS BURECC A i R Sy, R Id sk
S EIMAR (165 ~171 MHz) , {55 A4 HY H 200
B 150 ~200 m, A AR EET. S o, R
MEKRFER 5% (Edelman and Koprowski, 2006 )
TEASE R HEAT OE, O T A DR R S A A O 1S
7, FRATHE AR H A LR R R AT R Y SR
B, AT T i R AT IR R, DARG E HTE Bh Y
AL 0 TG 3h A7y, B lCAS S B S ICOM. IC-

R20 4T & X K& (ML AKRRL), HFFH
GPS 7 9 IR 5 A G A SR IS sh 46 B, 72 BRI
GPS K 8 & (0 3% sh i S fEH = M ik, =M
OB T . FERIFTE DX N IR a5, 7 1 A Ak
WG S R B iy 7 ), H7S X 2
ST I R EE R A R A 1 1) R A
e KA B, e MR E I 90°, HAE 3 min ZW
SERLAE o X IR MR RREAT 4 KB B, AR 2 ~
4 hERL— W, MR e R AR EA R 28 H (17
M, 11 ME), HEPESF Y IRE K 332.24 £18.70 g,
WEPE SRR T S 340.91 +£22. 82 g Hirh Mtk AR IE
PR R, A BT R AR AR BRI A R IR
P BRI A 5 A B B B I ) 0 LR 1

F1 FRERRORERER

Table 1  The tracking information of Callosciurus erythraeus

SR A 2 1 IEIRE 4 Ak % 5
Estrous period Pregnancy and offspring raising period ~ Non-breeding period
PR A AR B R R 4R B
10/139 7/70 4/58
Numbers of males tracked/Accumulative days tracked
IR A PR BT R R K
PR R HEEAS R B Bt SR B 2107 5/36 347

Numbers of females tracked /Accumulative days tracked

1.3 ZH IR 5

R (2009) X 2000 ~ 2003 4E 4 4E ¥R
Brc B, A b e 82 00 Mk 2R R A BRI PR 22 R 7E 4 A
8 HA WA i, FATX 2008 ~2010 4F 1Y 324
TP R G A B P R BRSS LR B, 25 Rk
2,

TE B AT AR BE AN AT WSS &8, 7E 3 HAn
7 AR R AE T B B L, SRy

PN, X5 A A R R I R B AR FUIR S
WRFEARAT (S E, 1981), MEME S BUAY 4T Ok 1 —
Mk 35 ~40 d, PR, &5 4 ME RS 22 0 A ) 45

KA B A0 B 5 W AR I b BRI AT o WA 5 A, AT
P AR R AR B s BRU %) 8 9180 43 Ry SRAB A e T (3 H
M7 A, BILCRMEACEAT AN EH A G; ITIRE
o (4 AMSsS A, 8 AM9 ), M R ik
WEMEEREE B EZHEB N 10 ~12 A4,

R2 MMRENRNOEEBR

Table 2 Productive status of female Callosciurus erythraeus

A il KA 2 AR 3L AP0 21 B RS
Month Number captured Pregnant individual s Non—pregnant individuals Pregnancy rate
1 2 1 27 3.6
2 32 2 30 6.3
3 27 2 25 7.4
4 21 12 9 57.1
5 50 6 44 12.0
6 26 3 23 11.5
7 35 6 29 17.1
8 22 5 17 22.7
9 23 1 22 4. 35
10 29 0 29 0
11 19 0 19 0
12 12 0 12 0
431 Total 324 38 286




254

i3

%

¥ i 31 &

1.4 Bilkim Bk o

H Areview GIS 3.3 ¥ JRBiE Animal Movement
Wi /M 2 i1 JE % ( Minimum convex polygon ,
MCP) 735l 530 MR A BROR A 2SS BC I . AR 75 4 40
FAEZaE A ) S0 AL, MCP ik i 8 0 3 il
AT G 5 HALBF S R &5 SR 38 Bonl e (X
GEPCAE, 2010) Ao 21 1ty 52380 i AR 808 A1) 48 3
F SPSS 13.0 JEATMISC L A 1Y 35 PE R e, e
One-sample Kolmogorov-Smimov Z-test ¥ % Z 4 2 15
PP IES AT, RS A, ML A e
B, AAFGIES A, W AEH] Mann-Whitney U
s, #5728 BAEF AR ] Mean + SE 2K,
1.5 U ESRMITE

FIH Arc View GIS 3. 3 ¥R Geoprocessing,
THEE L — I 1) B N A7 55T AR R e i PR )
B, A S A I ] 1A i B
R, B SRR N

HEFESE =Mc'/(Ma x Mb)

Herpr, Ma Al Mb 235000 AL B AN AR —

A 1R Be Py B S T AR, M S AH I B TR] Be Y A

R E ST A (mEARSE, 2006)
2 #X

2.1 A S I BE A S e AR

FEREA BRI, M R R A R A 5 ek T R
1.34 + 0.34 hm', M7 35 558 1 L~ 0.60 =
0.08 hm’, Mtk F K FMEM (¢« =2.15, P
0.04),

AR RN RAYRAB B | AR IR 410 B A B
10 BB A UL 3 M R A R AR S E 1Y
S0 A KT IR 4 B A S i A
(1=2.33, P=0.04), Ai&ZFHEM3.03 fi5, I
PR AR A B U0R 0 10 S5 35 v AR 5 R A 0 1 5
WA EREEZR (1=0.15, P=0.83),
P A R R A 8 T 0 g 5 T R 8 2 K T AT R
B4 (1=3.04, P=0.01), BIHERFHEM 1.9
A SR A 5 T 40 ¢y 6 1 R Al A S AR AR
WEEER (1=0.52, P=0.65), 5 ER
SR SR IR AR I B an 1 1

+

R3 EEBAEAMNERELEHAFELRNESER

Table 3 Home range of Callosciurus erythraeus during different breeding period and non-breeding period

SR AR 22 e

2 . 2
Wi A Area (hm®) Estrous period

Pk S AL (hm?)

Home range of males

e P e T AR (hmz )

Home range of females

1.85 +0.52

0.74 £0.10

WEIRH 4 Ik Z5T
Pregnancy and offspring raising period Non-breeding period

0.61 £0.08 0.60 +£0. 12

0.39 £0.05 0.98 £0.45

0O SREAZHA Estrous period
250 - W YR 413 Pregnancy and offspring raising period
N JEZ%5 1 Non—breeding period
o 200f
g
~=
E 1.50 |
2 1] L
2 0.50 -
0. ]

1
2 %, Home range of males W%, Home range of females

BT oRIE P BLSRAE 2E BC W AT R & 400 301 K Ak %08 101 v 52 i 7
Fig. 1 Home range of Callosciurus erythraeus during different breed -

ing period and non-breeding period

2.2 ZhEMBEES R

SRABACBCHA P % I P BB Sl ) ) B4 o
BRHK34.32% (n=4), HKREZHKIX68.57% ;
Wil S50 B TS AR M 2 (] ) S e
18.74% (n=4), HP i KEZFILT 54.68%
EUR & 4 W, Mt 0 RS RN 21 04%

(n=3), BKIEFH 34.66% , vk EA & B H
HESWL, Wz BB TR ESHRE,
3 itk
3.1 MRS R AL BRLSR AE 22 e 9 B 5 Al

AR FE B, M A SR A 22 e 40 1Y) 6 38 AR
WERTUIRE G, b PE e 4 U= 5 4300 0 1
SARSF B R A Y, X R, MEE AR AS I
W 7 H RS AR, WX TR 2 2 AR
S TC 1 (14 B0 4 Of 10 e P A L ) 5 A Y 32 )
R ST S B SRR, RIG, MEPE R
A 8] A7 0k e P S8 T AR /N A 5 (Em-
len and Oring, 1977; Ims, 1987; Clutton-Brock,
1989) , FRATHED , At B S8R 1w AU 7o 5
P 1 188 DL PR AL R AL, DA A - 8 e 1% 52 T
BE A oG, P BURE At 42 o 0 e A TE BB S
AiX AP %, s 4E S Bl (Harris and Leitner,
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2004) , B A% P W 48 B ( Tamiasciurus douglasii )
(Koford, 1982) &, Mfi 1 20 MR A% B 7 5K 1 22 T 19
F10) SRl e R A AR A 0 SR e AR/ 2, X
Y AP A BT SR A8 A2 T 3 A 85 Sl R T 33 L
AN TP R T HRAE B ;AL T 1 0 A MEPE AL B
A G Ao g Y B AR A T O R S RS B, 58
BRI AEHE, 33X 5 FRATHEET S WL 22 3 14 285 A BLoK
E I G T RS B A B B A S ME 1R 2 R A R B
(Edelman and Koprowski, 2006 ), MW BRI 21 #23 BR,
(Sciurus vulgaris) TEREAS B8 ] 7] B2 40 A T2 )
B AL (Wauters and Dhondt, 1992) , SRS
giieAEl, Bk, FREE R SRR —, HITERME
A TC 300 e A 3 2l 488 m R 3% ) v R 8 e e 58 Sl
VTSRS T MR e A B R IS S, X
H A6 125 1l XL ¢ 31 1Y) S 58 300 o I P BRI AT R 145
G, 2 HMEESR AN BTG RAEAL T 215 1 1 M ok
JE A BRI BT SR A, o = L S
FAREARBZ, 7258 4 b o A 00 3 i i L5 E B S
BCJE BT, Bl 52 4 v oy D0 3 f) JHG Al e B P B
SERAEHEE (Tamura, 1995)
3.2 MEMESR AN BUE IR E 4l Y S A AL

P A oA A2 T A0 ) S8 kv AR I 2 R T
WEURE SN, TSR A A eI %) 51 5w AR S Ak Z N
AT ARAR 2, XU, MEPE SR TE LR UR T A s
TH BB, B, BRI, KRR
WEPE R AN RTE IR T 40, H BN B Y 5
AE A% 6 2 HLXS BE A5 5K, ME PR BT B 52 21 AR
JHPRL R AR A &)y BLPR 3R 00 532 W T 26 9% 17 980/ 1N 9% B T
L METE AL BUTE SR Uik 7 401 3001 24 85 3 1w AR A 98/ 5
WF 5% 1 A BRI K ol B o B T i %) 4 £ XU AH
fF, W TTEMEIRE 2 25 18 b R BLN AT Bh F5
EY, IR BUE B 2 B R N 1%
WHELE XS R LR AR, AR, B A 4 B B
I ERE 399 RT B 32 A 1 KU B 5 e 0K, AR IR BRUFE >
M A ARARE B, N A A o AL BRI AT R A A
B R 2 MR A TR L RS B S R A B
KE, AR B I B B R, HTEEIRE
Zh i), WEPERA BUE A A A, U IR B R ARG 4 B A
Wz B TT AE A b P 8 Sy B2 v I AR R T gk R
SRR, A ETRE A T A s RO P S A R ) B
I B RS 2 1) Al LD AR . 3k 55 4k T 400 400 )
P 58 [ P S KPS B ( Sciurus griseus) B 538 F 57 45
AL, BRINFERE (Ursus arctos) A6 4l A 9k 1
PEAR BE S R AE B 4 0 A el 2> 55 B AR 1 B4

(Dahle and Swenson, 2003) .
3.3 B HLEES

22 B0IR 38 il 22 G 11 Sl 0 I e 1 A R 1 S 3
g, MEPERA BN EEES ) mhim 2 b
B\ ( Peromyscus maniculatus)  (Ribble and Millar,
1996) , PR HER ( Peromyscus boylii) Fl iz 4 i
FU (P. truei) ( Ribble and Stanley, 1998), K EHk
F. ( Neotoma cinerea) ( Topping and Millar, 1998)
o AU HFRBER K WA AL,
P IR 0 B A ) 2% 1 I BB 3 G L U S 1
2, Ud B MEVE 7E O IR P BB A TR B 5 Y T
P o MR S A B AR TE SR I ) R BB
MG, XOERNAERMEAEECHT I, A 25 8 F R
SR MO — RO T BN B
17T e B 2 DR Ay 4 25 55 M B 1) 22 PRC A A 3 38 4
S M BREE SR TEEIRT 2 S
MEVETC R BT SIS, 2 BN AR IE AN BLAY 46 e i
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T R SR F R AR B BT IR i T R R
Ui, TEAIRF AW, HORMTREEAT, A FRH MR
Ao BA R AR BT, AR SRR AR, JF
AN B S R A S
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