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Abstract : Seed recovery processes were investigated with Eutamias sibiricus in the semi-natural enclosures in
Dongfanghong Forest Dailing District of Heilongjiang Province in August 2009 and 2010. In the beginning of
experiments , we constructed 16 semi-natural enclosures with one nest in each enclosure which is 10 m x 10 m x
2.5 m in size and one E. sibiricus was released in it. All the enclosures with natural vegetation were covered by
net to protect the animal from predator. In the first 3 days,we laid 30 seeds of Pinus koraiensis in the center of
enclosure every day to check the discovery rate for each animal. Then, we choose 8 very active one as target
animal to test the seed recovery process. In the formal experiment, we laid 30 tagged seeds evenly in the half

enclosure area against the nest side in the first day; buried 30 tagged seeds 2 cm depth evenly in the same
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region in the second day; buried 60 marked seeds alternately with 1,2 and 3 seeds in each cache in the third

day to see whether cache size influences seed recovery rate. In the fourth day,we buried 30 tags only unevenly to

test whether animal can locate seeds by vision; fifth day,we buried 30 untagged seeds to see whether the animal

can find seed by smell. We used three seed species ( P. koraiensis, Corylus heterophylla and C. mandshurica) in

this study. Our results showed no difference in seed discovery rates regardless ground surface releasing and

burial. However, seed recovery rates varied significantly with seed species and cache sizes. The recovery rates of
“false seeds” were 3.75% ( P. koraiensis) , 1.67% ( C. heterophylla) and 42.92% ( C. mandshurica ) ,

indicating the significance of vision. The recovery rates between handling caches and chipmunk’s own caches

were not significantly different. These results showed that E. sibiricus rely on olfaction and vision to recover seeds

under the semi-natural enclosures and olfaction might play an important role in finding seeds.

Key words: Eutamias sibiricus; Cache; Seed recovery; Pinus koraiensis; Corylus mandshurica; Corylus

heterophylla.
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Table 1 Vegetation height and coverage in eight enclosures

FEIF: 45 No. of enclosures

1 2 3 5 6 7 8

E}i;ﬁf) 1705117 17.57£0.95  17.12+1.53  16.33%0.91 17.16+1.23  17.04=1.09  16.83+0.65  17.43x1.76

%ilfe(r:/;e) 81.40 £10.69 81.00+4.24 88.20+4.44 87.20+7.29 89.20+4.21  80.40+9.91  §9.80 +2.49 81.00 +12.65
10m . S JT1 2 5 5 HICHHE 24 M AR T 19 26 BT
oo RURRVKHE o WHFFEXT 2. 2009 4E 7 ~8 H , LIAEAE J i1,
e nduersaton /‘J 117] FHTEZE (K x 9 x 5 :25 em x 12 ¢m x 12 ¢m)
A FEMF A6 L, 32— B T 25 5 4
67 /l3 24/|0n FER (£ x P8 x 175 :80 em x50 ¢m x40 cm, F%2
R i 58) ISR LERFR 0 B (K x E
3f W AL #5210 em x 10 em x 10 em ) , PN RS 12 A% 46 14
ol S wT 2. 7EIER SR TFUART, 16 16 A~ FIRE P4 A
]//m/.g'/m’}{ — HAER, L E 7.00 BFEREAS FERS o g sy 551 ¢

E1 XEEEREEATFREES
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Table 2 Seed characteristics of three seed species

T HEAE

Seed traits

AT K/ Seed size (cm x em) (n=16)

P FH & Seed mass (g) (n=16)

2 IS Seed coat thickness (cm) (n=16)
F{LLH Proportion of seed kernel (% ) (n=16)
AP Tannin content (% ) (n=6)

HUR R Caloric value per seed(kJ) (n=6)

ahy TH Tk

Pinus koraiensis Corylus heterophylla C. mandshurica
1.60 x1.11 1.58 x1.44 1.43 x1.20
0.73 £0.05 1. 18 £0.28 0.73 +£0. 08
0. 11 +£0.01 0.24 +0.03 0.11 £0.01

37.03 £1.82 18. 66 +4.29 38.57 £3.55
0.02 +0. 01 0.07 £0.02 0.25 +0.02
7.44 +£0.05 4.30 +£0.03 6.21 0. 02

1.4 FFFRIZFMBER  FFHRIC KM Zhang
UL FE 10 em AIER 2L — i R — LK A
T, A—¥HR— 2.5 cm x3.5 cm SEBERIC,
ZARC T RIE A R
X — A S Al 5 1 R AE 5L IO A X

(2950 m* XIR) b REAICEUICE 1 RiARic
T(E 1), 330 Ko (AEFE A) ;55 2 KAE XX
FARERE OSSR 1 KRR IE AT, 4t 30 kr (b B
B) ;55 3 RAE S XA A Bl i 4% 1 K02 kL3
LU TR B8 B AR 1E AT, 3 60 A (Ab 3



<48 - 2245 Chinese Journal of Zoology 46 &

C) ;55 4 RAES XX 5 RS HHET 1 A7 4k
YRS (AR ) L2 30 N (ARBE D) 35S R
e S DROGT 1 B3 R0 35T 1 R BRI FR T, A
30 FL(AEHE E) AU AR A S A A L
PAHI S A6 A2 A2, BT RIS B 4
P A RAEMBR BE < 3 em BIFPF R LE R
55. 83% , Fiti 5 HHLJEC R FE A 3 00, A6 B A I 3L R
Tl 110 L 3] 328 7 sk /> | 0K SRR B B A 2.0
em., FEIAE PN b —F R0 A 28 1 T8 I B 4 g 7 4 K
1 7.00 BFEAT, R4 1600 BEGE TR T iz
JFI B R R o8 A Bl BN R KebR g, BT
firiz sy 6 A JEHL R AR (1) JE LI (EIS) |
BaARE (IAR) B35 IE (EAR) 35
BB CAR) FIER (M), UGBS R /N E A
REAEE S N BB H A AR BURE < D A
T ZHT I 20 Bk 22 DAL 05 RIS & B
FF-" o BRI PO S 36 i RSB0 )3 4 il o 41
Py VEAR PR, 50 UF LB AN RS 7F & SR T ad
FEYER

RIE = [ (AP HECE - R R R ) /

TR SRR ] x 100%

KRE 2 [ A2 AR TR I E
2010 4E 8 A, BedE 10 FEL A 15 > 1 (4 46 B
[ MRS 5 H IR, (79.40 £3.70)g ) ], 5351
A 10 ANFEIRSHGE R 2 d, LR TFUR YK 7.
00 R, 7 A b Y i S AR G0 1) ZD A Fl 7 40 Fi
TEAE LA AT Sh i e 45 ok 22 5 (10:00 ~ 11,
00 BF2Z ] ), 4 JH 42 o 4 B vl B S LA LA Y
(A3 27, 7] B 37 SRR TS o5 D e £ R S )
J5 B RIS B0 5 e (TEHL R ) 9P+ JF kA
T FUIE BRI A A B RN bR, SR
T — W S A P o, A ADLHE e P A B R
e b AH A BRI D O 7R % A 55 0 40
em Kb DATRIARE Ty =X 3 A 45 250 10 B 11 Ry X
W, RS AEAE R B RIS, T 17.00 B IR
A G PR 1 B
1.5 %545  RH SPSS for Windows
(Version 16.0) TEEURSEIT 5001, W%
SR B MU R AT RE 5% B e e AT 0 25 5%
Bro ST ML BUREA B KD M e A &

#ﬁ:ﬂ‘ﬁ“ﬂ , & General Linear Model #E47%0#5
T Z B L, o B AN [F) 7 sUAR 3R & R
mERME, sH Paired-Samples ¢-Test A iwia
Rl 1 B B s -5 N TSR ) e [ 3R 2 i) ) 2

S,
2 HER50M

HEXT A B.D FlE 4 Fib B85 28 59 20 0
Pl T 0 & B 4 A 66.25% | 75.00% |
3.75% 1 85.83% , Z [ £ F W W % (F =
16.85,df=3,P <0.000 1), 4B A >D(P <
0.0001),B>D(P <0.000 1),A <E(P =
0.040) (E12), FEERXT A B D fl E 4 Fji4b 3
T AP B KBRS B 61.67%
71.67% 1.67% F197.50% (K 2) , Z [6] 22 573k
W R K (F =50.978 ,df =3,P <0.000 1);
AFEAS>D (P<0.0001),B>D (P <0.000
1),A<E (P<0.000 1) (K 2), T TiEm
FH , A6 R 4 Fhoy BB 1+ 1 & 3
Kok 87.08% . 86.25% . 42.92% Fi
99.17% ,Z A1 22 5% . % (F = 18.452,df =3,P
<0.000 1) ;43 A>D (P <0.000 1),B>D
(P<0.0001),A<E (P=0.023), % T3 f
Fh s, Ab38 A 54050 B 2 M) JC i #5124
SE(LIRS P =0.413;°F4%.P =0. 198 BIR.P =
0.864) , X FLAAFIFIi 7, AL ¥ B 5403 E
ZI LR EWZET (P =0.197) , %P5 Bk
M5, AL B S5A0HE E 2 ) 22 545 8 3 (P4
P<0.000 1;EH.P=0.034), XF 3 Fifp1
M08 C 54038 A B Z W EH2ES
(P>0.05) ,HRFAH D, /NFLUHE E(P <
0.05), 3 FliFh¥ C AbH 2 (8] JC i F k22 55 (P
>0.05) ,

LT A5 RN il 2 M A BROGT 3 AR
RIS FE (LIS F =4.298,df =2,P =0.027;
Wtk F =5.566,df =2,P =0.011; BFE F =
12.703 ,df =2,P <0.000 1), 55 8, Fb
TR R B LR, 3 kLA 7 A0 T I
T 1R A (LI . P = 0. 0105 4. P =
0.040,F#E.P <0.000 1) (F 3),



14 A LR A AT AR R ST R R AR AT 5 - 49 -

100

80

60

40

4+ Percentage (%)

20

AR T BEt

FP. koraiensis C. heterophyvila C. mandshurica

B2 FERNMRMEERN 3 MM FRAENRAEX
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