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Abstract: The phenomenon of stealing food is very common in hoarding food animals. The hoarding food
can be stolen by intraspecific or interspecific competitors, which are one of the main reasons for the loss of
hoarding foods. Meanwhile, it is the main driving factor for the evolution of selection on the food storage
behavior. Consequently, the study on the hoarding food strategy which avoid being stolen would be useful in
uncovering the underlying mechanisms for the evolution of the hoarding food behavior,and protecting the
hoarding food birds. The varied tit (Parus varius) has obvious behavior of hoarding food at autumn, and the
storage mode is scattered. During October 2014, at Liaoning Province, Dalian, Fairy Cave National Nature
Reserve (39°54'00" - 40°03'00"N, 122°53'24" - 123°03'30"E), in the experimental zone, we chose seven
appropriate respectively separated greater than 1 000 m areas. After that, we artificially placed Korean pine
seeds, guided and set up one feeding point in each area. Then, with mist net method, we traped varied tits at
the fixed feeding points, and released these bird after bird banding and taking the blood (Table 1). In this
study, we artificially served the food in seven places and set the food source in the center. According to the
distance from the cache site to the food source, the high pilferage risk area, medium pilferage risk area and
low pilferage risk area was divided to study the change of hoarding food ratio of varied tits, according to the
presence or absence of potential pilferers. We took into account the time and energy’s costs and profits of
feeding and storage process to examine the strategy of varied tits in avoiding being stolen food storage
strategy. The results showed that the trend in hoarding food strategy of varied tits was roughly similar
whether there was potential thieves prey or not. Foods were mainly stored in the medium pilferage risk area,
with the high pilferage risk area and low pilferage risk area storage food ratio was relatively low. The
presence of interspecific and intraspecific potential pilferers had different and obvious influence on the
hoarding food strategy of varied tits. The presence of interspecific and intraspecific potential pilferers
decreased the food storage ratio of high pilferage risk area (interspecific potential pilferers: F = 3.174, P <
0.05; intraspecific potential pilferers: F = 90.475, P < 0.05) and increased that of low pilferage risk area
(interspecific potential pilferers: F = 220.440, P < 0.05; intraspecific potential pilferers: F = 15.651, P < 0.05).
Furthermore, when there was interspecific potential pilferers, the food storage ratio of medium pilferage risk
area would be lower (F = 143.749, P < 0.05), but if there was intraspecific potential pilferers, the food storage
ratio of medium pilferage risk area would not change (F = 0.776, P > 0.05). This means that the varied tits
recognized and prevented from stealing food of interspecific pilferers more than intraspecific potential
pilferers. In addition, in the three different situations, the male and the female varied tits’s hoarding food
strategies were obviously different (Table 2). When there was no potential pilferers, and there was
intraspecific potential pilferers, the male varied tits would took notice and prevented stealing food more than
the females (There was no potential pilferers: high pilferage risk area t = 4.962, df = 16.546, P < 0.05;
medium pilferage risk area t = - 0.890, df = 29.255, P > 0.05; low pilferage risk area t = - 2.166, df = 30, P
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< 0.05. There was intraspecific potential pilferers: high pilferage risk area t = - 0.152, df = 29, P > 0.05;
medium pilferage risk area t = 2.352, df = 19.568, P < 0.05; low pilferage risk area t = - 2.287, df = 19.563, P

< 0.05). While there was interspecific potential pilferers, the results show that no significant difference was

observed in the hoarding food strategy of the male and female varied tits (high pilferage risk area t = 1.361, df
=29, P > 0.05; medium pilferage risk area t = - 0.194, df = 21.529, P > 0.05; low pilferage risk area t =

- 1.599, df = 29, P > 0.05).
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2006a, b).

Zeffli48 (Parus varius) &% H L& R
9%, TENATRICW S EHX, &1 5%
oo, Bt T HA, s
SR E GRIER 2001). CHEBIGTED, 2%
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22 LRI

AU (2014 4 10 H 6 H % 2014 £ 10 H
15 HD 7EARY X R4 0 F B 2 L 2815 3 i)
7ANXIE, SIS L) L km BLE, R Xk
MBI E 4 ~5 M s, SR EANERY
50 m; S HBEE SRR B AT 20 K, W5
i 1l BB SR, FERER M 9:00 B IF46,
(1 BT R S TR = kAW /A L IR
HAAN, & 15:00 BE PRI 2RI —H#
LA R RO, ANELAAFR T, I
TR AR 5, BN ZORA T A s (L A8 X
AW R, B XA D i
RIS ER 5B EAES, 1R EgA
g g B R, 7 [EDE Al
FEHUE . IXRE, AF T AN AE RG] ST
T 7 A E B AL (RN L AN 7R3N SE
o R, AR IR L A AR IR 3 X 5k
AR 5, B HS B A [ o BB R 2
MR LAEBORFEARAALN, (8T % W
LA 2N B AR TR Ze il AN,
JHIFR R IR IR G FE UM S 80 - INAE & 6
ROOFHUELOAARI 71 228 HA A 0 1L A S ad
M52 Ff, HPE B ATERFRR. & EERE
R, JERERERE T 50 A li4e, i
IR RS [R 2 A ] HERA R 2% Ll 28 AN
TG B A

Ja) (2014 4 10 A 16 H % 2014 4£ 10 H
30 HO 7EHT I O e i [ e B fr sl B fr 200 Fir
ZURaRh T, HEUGEEHN . BTt kI
P p AT TLA T G 38 A I T o s B 32 B 25 O
5 m, SRRt LA ORI B i B AR A = 1)
A BE (8:30 ~ 14:30 1), 43 AW Ed LT
3 FhiEo T BB R R s A e
DL (D BEHES 5 m LN 4r 4 i
(OPLE 5 m LN CE —4 10 cm <10 cm 2
HARILEME T (BMNEEEEE), B
B DX P e A S e BRI s (3D Bl
5m L HCE > 10 cm x 10 cm 2541 50 1 1)
BT (BHUFMAEE S ), HICEXEN T



©202 . FY2EZik Chinese Journal of Zoology

51 %%

A Te g Z I . PP RHOE S, 53
8 <42 fE XA I s (BAK4, | M e e s R}
BB PR D BREE SR ) A i
R FRRZE I B S TR D, SRS R R
{H GPS (62SC, W) AT, R idsk
W AU AR, EIREE M R R L
NGAE, o — AR s bhimmigg, 1L
N BT EE B 240 50 m A, fpAR e 4RIk
WaWiG, FREABE ST a1 I«
1707 1) 5 AR A B e, ik, 7ERR
AT 27 100 m I A7 a3 LT BRAS A a0
A,

PR O £ SR I R R S I i ik
FREE RAHDC, 15 3R I AT Re kB IEAE G
(Lucinda et al. 2007), [ i 45 & A< S8 i 3 7
SR SRR L, FRAT e LA SR [ L
A% 5 m B LA A5 DX 58k b £ 45 v AU
X 7 2 2 B AR R B B Se 4 D
FAE5 mE 15 m (5 15 m) IR,
Tl s A UG X, 242 15 m 21 100 m (134 B
DX 5k hy T £ e AR XU DX O o7, i 2 B £
R AT ST R SE A KD .

2.3 BB

MEERT G A A S50 DX 3 H B 2% 1 28
GErE X SR IREIA DT 30 IRIMEEN 4
BE & kB> T 30 RIMEEF RA T

gk arb, Ba, RS 40 ME GRS
Xof BT ER 2k €0 L 8 ) LR AP ) 6 e Sy e
M55 2009), H)5E By 4h 25 S0 G () MfERfE .
ArcGIS 9.0 BAFIIHETF NGETI KT B 1 A el 48
AMRLEA RGBT A A0 23 18] 4 A AT 4
BT Gevt TAE A R £ JRURR DX )0 B s B
i F PR 2207 293 M (One-way ANOVA) EbA
T AAEM NI E IS &8 A7 AERp
(VAT s fr X 3 P OL T, A2t L AMARCA
S MERE) AR R R (R . D
WA 5 AR ) 22 5 I AOTAEAR T A5
SNTHIRIS UL, AR RS X A, e
T P 2% €8 LL A AR A R o A MR (1) 2 5o
G AT AE Spss17.0 KA e R, SRR
5%, WEMEBCA P <0.05,

3 g3

3.1 WRXRIENR

757 A1 s BUCEr s B LB AR EUf 50 B 4%
e, o, EPE 16 KL, HETE 34 M. A
I UL GE AR UE I ZE T % 4L 40 L (38 1S
3.2 ZELEMEE A

AEAARTU RS b, FRAT TR DA ) —
B AIE A LA, TR ORI
i) t < 30 min), {EJCHELERS (a8 By, L
AL AT O A SR T, 9T 30

K1 ERUENERAEINE

Table 1 Experimental observation and statistical object
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giitxig SO
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Fixe[fil ;'; eﬁjin%foint The obsgrve objects The statis_tical objects The total number of store Th?ogfs?;\iti:): iime
(ind) (ind) food
1 6 5 552 18
2 7 5 523 18
3 6 5 430 18
4 6 4 496 18
5 8 7 693 18
6 9 7 667 18
7 8 7 687 18
St Total 50 40 4048 126
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0.05), H JRUG: [X sk b £ A5 I S 25 1k 22 5 (F =

0.776, P >0.05), XX & bl 235
JF (F=15.651, P<0.05).
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E X (t=1.361, df=29, P>0.05). 14,
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Lo 5 e s L AR I e B 2 S . B4R
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19.568, P < 0.05); &R D st £ L Lt
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Table 2 The Store food proportion of male and female varied tit in the three risk area (Mean £SD)

P R FEA R
Sex and samplesize

PR (%)
Middle risk area

RRBEX (%)
Low risk area

AR (%)
High risk area

I Female (n=15)
I Male (n=25)
Iifi Female (n=15)
If Male (n=25)
Iifi Female (n=15)
If Male (n=25)

PRz ey

There is’t potential pilferers

LR P A S
There is interspecific potential pilferers

LR P A R T
There is intraspecific potential pilferers

19.64 +1.44 65.83 +2.14 14.58 +1.53
12.16 +0.43 68.41 +£1.95 19.75 +1.79
1459 +1.11 47.98 +0.48 37.42 +0.83
12.53 +1.02 48.22 +1.13 39.43+0.91
5.68 +0.50 72.51 +0.68 21.81 +0.72
5.78 £2.06 66.54 +10.37 27.93 £10.93
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AR, SR TR
TGRSR, By AR5 & ) 5 R A I 304
FIAEAEAR AR T AR, JEH R IOHEME I B K
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[ el b S A I s B e s B ) 2 R )
FEJFRZ —, RN BT A AW 1)
FHEE PR L /) (Vander Wall et al. 2003, Dally et
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Tl VA A Hs o I RS A, 0 2 R
TR AHEWERRN. AU5TEMH, as)
Yok T NN R R A, St s AT
TUARIZE, WA S (Garrulus glandarius) (Emery
et al. 2001). V5AHS (Aphelocoma californica)
(Dally et al. 2005). Z& Il BRI &I,
N T IRBIBAE N B, AR & DO S ()
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5 RS X I b g, X 88T R WAz 2 a1
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) J A N fE T s I S 5, K2
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fi%, MAAEEEEE BRI, Jefilery
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FR) LR BIOR 2yt € L 8 1 e XSS DX B A7) ) 56 i
ANIA], AR A T2 L L A G ) I A R
AU, BiVaa R A s e B B RN
Ko

BRBEBUOAD, AR L
EAF BTN TR N, At A2 I A A
AR R, KA. 5
FEAENE Can LA RPRUERH) — 28 538D Bl 4
BHAHE S M s Canda B Sciurus
vulgaris 1 i Apodemus spp) "' ELA 5 L
(Dally et al. 2005). Jif AR Py 584 B,

Fe e LA TR B s o KU X - £ El AN AR
AT REAE PR B ] DAL B ORI 20 I £ e b
W EE I R, AP EHEEe, [
XA I 2, B R H s, b
Y BRI S R FIFEEE, W
PN IR R B i, ORI,
EATTAT DAIE I s sk dE R RO ) I )
SR IARDN R, XA v] LAORAIE G 73 A4
RE8 il Dh i i &) ka6 39 CAndersson et al.
1978), HPIZRIHS4, v LA i 78 £ S
B I R A 2IAME (Vander Wall et al.
2003),

AP BRI, R ATE 3h )
V6] 1) 15 A0 3 S SO RR IR, B — s M fs i i
T FEY), AR RO R ERAME R A, il B
FAZE BL (Tamias amoenus) HJ LA ¥ H M 42 B
(Spermophilus lateralis) Wit &4), 1Hx itk
Sk i BE TGV S BB A B 3L R I Rl
(Vander Wall et al. 2009) . Z& €7 L1485 Filt Py A1l
BRTA) 403 I B SR B AN ], 1T RS AR
PE B, XM BRI VPR At L
W RASHY, BT LA o1 256 ol ] 5 4 2805 T
[ B AU, Be IS BN K. 7EEFAb
S, FRATTH R 5 3 s 0 Ll AR A AR
J ZLAEP ZLRA M PRl IS K, BT
LT 2 s B s ek (4, AR SR
2, A TUEs 2.

PO S B, BAREE TS
YN, WAMEZCRTE, S0 B AMAR AR
FAHE 54 0, FT DA S UE e
JEE oK (Hart et al. 1971, Jenkins et al. 1992,
Lonsdale 1993). A Wx, M tali#E &I
P BB R B LA I, S AR RIS ) A R
TR X LTI T I E A, AEAN R R
Mz LA AR 2 /b, 200 FiFfF-R20) 10
min, K 30 min e TIOE, A
Firf, B R LA LR P11 2R L
Wi, GLHAERMRKIIZES RSN, I aECa®
BRI 28— 2245 . BRAh, SE4 B AEE R
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WA R o7 B RS, i DA T3 S ffr s R
i, A TR O EY, “RIAN . A
[ SE4e# I, 8 T Bk E ST e e R I
(Smith et al. 1984), Hig LI &AL 1
7 BB i, AR IR s B KR e
#fIk (Clarke etal. 1994, Chang etal. 2010, Yi
et al. 2012). {HILI J 2] 55 Ab—A™ ) gt 2
e, EEER i, R, &=
WHE I EAMAE I B RN IR 20
Ve )t AR A R, AR A
HE B S A ERNR S RE AT, [A]
I N T WA B RS, B LA R SN i Ll
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