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the vigilance behavior of Brandt's vole (Lasiopodomys brandtii), we examed the effects of group size and
foraging distance on the vigilance behaviour frequency of Brandt’s vole during the food storing period in
typical steppes in Xilingole League, Inner Mongolia. We manipulated the group size of the voles in three
levels (11, 6, and 3 individuals) and foraging distance in four levels (5 m, 10 m, 20 m, 30 m) in this study.
The vigilance behaviour frequency was taken counted in the same time (Fig. 1 and Appendix). Two-way
ANOVA shows that the frequency of vigilance behaviour significantly related to both group size and foraging
distance. Moreover, the interaction between group size and foraging distance was extremely significant (Table
2). Vigilance behaviour frequency was higher with smaller group size and longer foraging distance. The result
suggests that the group size effect of Brandt’s vole well supports the many-eyes hypothesis. And the result
also indicates that foraging efficiency of Brandt’s vole rises with the increase of the group size. Combined

with the study that with higher group size comes higher predation risk, the trade-off between predation risk

and foraging efficiency makes us ensure that there is an optimum group size of Brandt's vole.
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Fig. 1 Boxplot of vigilance frequency of Brandt's Vole in different group size and foraging distance
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The bands from bottom to top of the boxplot respectively indicate the minimum, first quartile, median, third quartile and the maximum of each

group, outliers are plotted as individual points.
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Table 1 The mean frequency of vigilance behavior of Brandt’s Vole in different group size and foraging distance

ERHE (JD KA #E B Foraging distance (m)

Group size (ind) 5 10 20 30
3 0.23 +0.43 0.38 +0.64 2.00 +0.86 3.50 +£1.28
6 0.12 +£0.32 0.30 +0.53 1.38 +0.98 295+1.11
11 0.03 +0.18 0.20 +0.48 1.22 +0.88 2.65+1.13

£ 2 XNEFHTES T KH R B ERERAR S EFHEMREER KX R
Table 2 Two-way ANOVA on the influence of two factors, group size and foraging distance,

on vigilance behavior of Brandt’s Vole

S REil H H B F {8 BHKT
Factors Sum of square Degree of freedom  Mean of square F value P value
S Group size 318 2 15.9 24.193 0.000
KA Foraging distance 977.9 3 326.0 496.224 0.000
ZHAEH Interaction 13.2 6 2.2 3.341 0.003
"% Residuals 465.1 708 0.7
3 i A P (Caraco 1979), IX—BLRHARAERE
S (group size effect) (Roberts 1996). S5
3.1 AilKHREHER SERRN], BEAT K H R ECE G m, A

WA AR RGN, SR E R REAAT VIR BRI, BRI A B R )



+ 758 - )%= & Chinese Journal of Zoology 52 %

IR RS AFE SRR . H R SRR
HIRRE, B =Ml FORERN, MA
Il £ DU AL A A 11 3 KT B 745 B (Hamilton
1971); ZHRRUL, EREERA, S 5EMN
AMAREZ G, ANMAET DU Ad AR )2
GRS (HENI 2004); R4+, 4R
SEER, BN AR 2B gk > AT
N, KRS TR AR A IR B . BRI N F
Z MR UESR I T 4 £ RS0 2 AT A I
T 7 AR 10 DU BT P B U PR BR ) (2RSS
2014) . FATEIT W E R I, il B A QB LA
FRENBNIAERE, [ — SR A L I b
T (R B GUR il B R AN 2 T A B
RGNS ) B R AR 2 5 B B iy ORI B
%, - HR4 B U A2 DA BRI i B R AR 1,
it RS N AR ARG R . g
W O MGEEE 2N ME R STE R, &3
A P o BT A R AR R, SR R A A R )
SEEPES N TR O, XSS R R, AR
FH B AT DL IE e AN A R AT R VA B &
faly, ARG SR T 2R
3.2 #ilKHRBNEH: HEXNREREHER
IR

R X X FENEES . BYEZ, &
R B b v i R o A G B A B R
Ko NIEEEERCR, iR A S BT
MRS IR, DUORIE 2 05 1) figs 5 i A2 R
L HE IR KAMESE (2014) WHITK
W, AR RH BRI E R RREN, 5%
TR RIR B B B8 2 [T B SR AH DG, Xl
EWRE SRR, BT (R Y R S
R, R Rtk . A TR A BRI,
B AT IS H R RS E BB N, e
K, PR T E R RS . R
AR B 1) 2 BB U A, B SR B mAT N
A BT A R AU (A 58S 2001,
TRIGSE 2013), T [a] g/l =R A I B

AMATT LR EE 2 I (R FRE 7740 B TR L
ARG T B8R SRR R
HiRAE E AR IR, WA N T R AATIE 1)
TREME, KULCRE, ERRENE K — e
AR TAG KR AL

SR, SEFEECE I 3G N B4R th 25 AR
Som. BRI KBS SIS G E 2 I E
F. TUREANAE (2015) A7 EGH BRBR A AERER
WEEHEE —KERFRRI, KESH®
S SRR A G R AL
(2016) tHXFFKZAT FQH R FKBEEAT T A0 S
F, G5 RR W E AR AT K H RAKE R
v A S R B XU . X SR L R,
VS e b NG I RSN di by NP
T XU, A L R S 2 1 B IR S R
SEARB RS KA 25, P EL AN 2
THEEBE M ZHEUAF (MEE 2005, 1
A PG HE B A REIE I R I Rl % 7 A4 7 Sy g T
WEHMER, SEFAENNORSIREZHE
B, 03B o R NI /N DA AR X
W o SRR AR Y IR R T B 7 SR 3G,
N T AR, A IRH RASAY Kk
BT (BRI, A [CH R 2R E
T R, R hnfE SRR .
BN, — i A T B R LA KRNI R,
—J7 T AR KR [] 8 S G0 R B R 2, X L
H 3R A2 PR & R R 3R m. d m
st S AR K R B B BT A AR K IR 61 3k08E
S PRARIE P B FREE B R, BRI BRI = 3 K
Tl KR i, B4 i 1 o AT
Dt B AT S I ] DA Bl Al £ 1 XU (3R
JI4L5E 2004) . EMAT oz BE Ak R B A 5 0
323 1 0, 430 A A TR (R ) TR B 2 A
17 ST it S T A R D) S FBAIR T i A

Al 0L, SERERCE I NS AR IS H R AR A
A B A B XU 1 B2 AR i A0 1) AR
B SR, T A G RRURP RS o] BE TEBR 3K,



5 J1] ROCHEAE . SRAFRCR R P B o) 5 A1 X P B A ) 5

- 759 -

A AL 2 = AU T SRR AR R R AR —
SE M ST, I 0 B A TR B
TERAEE

B b E B S RS R GE LT
FOR RS = AT SRR 2, SRR
YA T TAE N R B e i SE S, R
— It

Z % X W

Caraco T. 1979. Time budgeting and group size: a theory. Ecology,
60(3): 611-617.

Hamilton W D. 1971. Geometry for the selfish herd. Journal of
Theoretical Biology, 31(2): 295-311.

Jonsson P, Koskela E, Mappes T. 2000. Does risk of predation by
mammalian predators affect the spacing behaviour of rodents?
Two large-scale experiments. Oecologia, 122(4): 487-492.

Roberts G. 1996. Why individual vigilance declines as group size
increases. Animal Behavior, 51(5): 1077-1086.

van Vuren D H. 2001. Predation on yellow-bellied marmots
(Marmota flaviveatris). American Middle Naturalist, 145(1):
94-100.

Eef bR, BAMESR, T, 4%, 2008. S EFIR BTN, B
Fe24M, 28(1): 28-32.

UBRNE, FIEER, XIZERL 2001, AR R 10 e R R A R B AT

NI, #2aEdR, 21(3): 187-193.

FplE, 2R 2014, SIIRERAT R
33(1): 144-150.

FERERR, A7, 5, 45 2016, A [CH RAKERHEESHER
RIoR R, s aei, 51(2): 176-182.

TR, Ak, BURAE, 25 2015, KEX R EI SO I H RUBA
TRFIEEEEF. 3h1°:2% 78, 50(5): 795-800.

F BN 2004, ST AEBL G YRR 5%, ALt Bl AL,
191-236.

M B 2005, ST st JEsURA R ARAL, 152-327.

Tt KA. 1986. AR A AT E EH BRYEAR ) 245 b o A B e % %
MR R ITEAL. 52854, 6(4): 287-295.

EWEE, AL, EIRE, %, 2015 A5 K H RAT R R .
BEHh 3R, 23(3): 646-652.

BOTAL, E N, TRIERG, 5. 2004, F 6 RS i IR B AT A
S, ZhFAR, 50(3): 319-325.

IIBEZR. 1990. i (K H BRSSO L. b E A A 2 K4l
%, 1(3): 162-165.

TRUE, XIf, FRUkE, 2 2013, KW RMERAT SR & LT
TTRZIEIMR R, TRIXHEE, 36(1): 118-124.

/M, TRICAS, FRIE, 45 2015, FKZEGEE AR K H R ARE
BRI NREFEE . TGRS 40 RIS,
26(2): 58-62.

/M, HBIBIE, FKE, S 2014, IEOHIAE KRR AR R
SERHCRX R BRI, SIY1A4GE, 49(1): 24-30.

FRENM, FALER. 1998, b HTIE RN A A2 R . bt
TP AR AL, 209-220.

o R 2. DU )1 3h4,




52 %

44 Chinese Journal of Zoology

- 760 -

B A7 R R FISA SR AR R BE B i B R

Appendix The frequency of vigilance behavior of Brandt’s vole in different group size and foraging distance
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