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BRIRELE B ( Apodemus latronum ). T ABAZ TR ERPHARFERZ MR TEA S TRAER
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Abstract: Different species of seed predation was studied in northwest Yunnan province, China from September to
October in 2004 . Eighteen species belonging to 17 genus and 15 families were collected from the field . The experiment
was done in two habitats with different disturbance intensities. Two kinds of seed densities were chosen: one had three and
the other had 15 seeds in each plate. Three treatments were set: rodents excluded with metal mesh, ants excluded with
butter and open with no mesh and butter. The results showed that the rodent { Apodemus latronum ) was the only seed con-
sumer and dispersal feeding was observed. Seed predation rates were significantly higher in the light disturbance habitat
(44.1% ) compared to the heavy disturbance habitat (40.4% ) Fi40=7.78, P <0.01). Seeds with high density had
higher predation rates { 44.6% ) than seeds with low density (39.9)( Fq30=13.16, P <0.001 ). The attraction of dif-
ferent kinds of seeds to predators was significantly different { F'17 412 = 106.69, P < (0.001). Predators preferred the seeds
of Pinus armandii, Dipsacus asper and Aconitum chungdianensis , but not the seeds of Sabing squamata , Piptanthus con-
eolor , Cotoneaster sp and firs bulleyana . There was no significant relationship between seed size and seed predation { P >
0.05). There was also no significant difference in predation between seeds with different hardness ( > 0.05 ).
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2002; Ma et al, 2004 );

Rey et al (2002) $& A FFEEYF 40T
AR EE NGRS EZ AR EE . Jones
et al (2003 ) BT IR TR RO RE R 22 57
A A ERE A Fleury & Galetti (2004 )
MBI NS IR TR TR, B
Bu AR, M asEss, TR TEEXNT
TR E SR B R T R R R IR R, &
PR FR YT 00 B B 2 I — 0 1E 57 BRI
Y, BNFREEERE M, FFriwii e EniEs g
30 ( Sanchez-Cordero & Martinez-Gallardo, 1998;
Cabin et al, 2000; Brewer & Webb, 2001; Russo,
2005 ). {HALA —LEARIA, 40 Sara (1985) TA
R B R RS T T R A B sR R B
Wel, T Andersen ( 1987 ) M| % /& %% BT pifh A%
TR RIS

PR, JCHER R N TR B
BRI AN, Alcantara et al (2000) $5H K
FFHHEEEEER T/NFF, Vander Wall
(1994) R MEEEM T MERE K, HishPig
A A AR R R, LRI
FHBRA R T2 EZTERPHE (Sork, 1987;
Boman & Casper, 1995; Jansen et al, 2004 ). K1,
Blate et al (1998 ) ¥5 il T AFFiE &% B4 BiE
B T A S —Se/ N E BUE, RO R
FRii, MR, HAb— L6l 75 ik A/
THEESHEZME (Osunkoya, 1994 ). HILTT UL,
BT TR UERM. EYR L A A
HKARE, HFmERGRIES.

HPESbHb b o B AR = A0 Al —
WK, PR RMbIE o B S e MR IE, 2B
Fob i AE R B F (Li, 19945 Deng & Zhou, 2004 ):
B Il = LI FA MR R 1A AR 3 000—3 400 m 1Y
PR PR, ERERM bR R
HA, ST MOl A L K ARRRAM K A
PRI RAEERER (Wu et al, 1994 ), B, XF
AR AR EHIT S R A EERE X, M)
HAR TR I B EARER Tk b e shiE L i &
NIRRT AX AT TR R (Hulme, 1997;
Vander Wall, 2001; Ma et al, 2004; Xiao et al,
2005 ). ABTFEHLE AR R LA ARHBEC, XPIEPEAL 18
TR AT R B AT T A ar, i [
ZLTEE: 1) EARMTEE T a s

ARARRE? 20 AR THEEER T THHE
SRS ANAT? 3 ) b R/ A B A R X T H e
B AR

1 HARMSERZE

1.1 SRS

R a i TR O i B s LA
B, ZReE 08038711, b4 27°54'10, MK 3 372 m.
VRS 4C, FEWE 625mm, ETREES
7Es R#El 10 A, TFEM 11 AFFEIIRST 4 A
(Zhang et al, 2006 Jo
1.2 #R#H

HEFEFE B X R 15 B 17 [ 3 18 Fiid
YwIF AT RO R R, FEXIX 18 FEY R
PIERRIEER T T ElE (R1). PR
vy FEFLEEEHEA T 30 Bfn T, FAEE 0.0001
g BT RTPAE. 1B 0.01 mm #Ebr R RIMEF T
TN PR R 3 59 BEMiERILEE S
FIFRIRh R E LRy 7, ANBE TS RATH I B X
o CwET, A IIEARMEIT RN E LA R
( Blate et al, 1998 ).
1.3 FEHigE

7E 2004 4F 9 AHAEIE 11 A AR B
PR RO . TR B LA Py B R
28 (HHREZY 1500 m) AR AN THIRE AR
YER R . STHhAEE. BrthAdsR, i b
Wi, FEEZEHEM (Rosa sp. » T ( Co-
toneaster sp. ) SHEA, NAFENBARE (FEH
EA—#BREES ) (MTHAR: BUS LS
( Pinus densata ) UGB R EF T AR IR, M9
b 2w, AR IR ( Quercus monimotricha )
4% ( Picea Sp. - 8 ( Betula Sp. - H (Popu-
lus yunnanensis ) 714, T 2010 & & 0 # BS
( Rhododendron sp. ) SFHEMDL B — SRR .
B ACKTESIED, THSRE /N
1.4 REigit

Z% Willson & Whelan ( 1990 ) #1 Hulme &
Borelli ( 1999 ) HWIBFF L, AT RBMEE (3
horp AR MESBE (s f T/ 8a4a)
WA ESR, orl A FHhEe ERE 12
e BRLAE b o TR BE R AR R A 3 AT PR
(1) Hebpmtg s S B EE ( Ak MEE S
B, (2) RS /N E e (R R
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B -EEW ). (3) AU EARTRE; &
WIBRL 3 FE AT, BB s EER
A EE S NEE, BOEE PN 3 i E E
Bim EE=ARHE, EESEEZHER/ES m.
HEME 6 K, BRMEFHRK (BLg ST 6
&), FEFRE T EREP R T REREE,
2 a2 R A A i ) HE AT BT
1.5 MFHEENAE

B T30 A (N A BT (R 3 2l it 25 55 R B
BEMMFOHENS, EIAILE {7 R E s
HImE 25 s TG (live-traps ) FE9THURE R £r
( Cheng et al, 2005 ). TEREFEHLEIE 10 m BE R
2 (U AEAR T E D, e 25
s, it so MR, HEAREBEE, BRET 8
SO R, RS 6 K, it 300 MEEE, i
S B & TN E.
1.6 ZiT5H4F

TEARM T, R AR EZ MR T i
BIRE: HEALE MR,

F§ One Way-ANOVA X AFIAERER, KRR
O B R F M2 e T3 TR T e R E
ST, F Pearson 192 04 % F 1 A/
FFTF RO B I TGRS FrE it
FHIRTE SPSS for Windows 11.5 AT F#AT.

R

2.1 HFHEEBEANEESE
MHRERE R, AR IFLBEE THM T

2 £

FERIE. TIE, A A 5 AT R o B
T, FHEBRID o)A R FTXT B 8] PRl & R G
BEEZS (P>0.05), THERRME G2 4038 B F 7
FEEEE (£ 1), BILEE, i H
FEFAFEHENF AT, G Mg s
INRTEHE S & TR TS
300 ek BRI 2t o B, SREEMAR
HAE 5. ( Apodemus latronum 3, J& TWit§ H ( Ro-
dentia } "R { Muridae ) 1 R (Apodemus ), %
FRE ol A b BB R TR B
2.2 R TEHEBEEENEZSWER
MFFEE ., SRR TR TS
BRI ZE R 2, HEREY. i1l
FE. AR En TR A B M G 2 e T R
FERERN, FESEEFAEHEMNZEER
(£2)
TEREERL T, fFOEEEEN 4.6%,
ERERTHEERLTHEFEE (39.9%)
(Fiao=13.16, P <0.001, ); ZEMETHid5E+ a9
T HERERES TE TIHAE PN
B (Fm=7.78, P <0.01), HYHEES5]
7 44.1%F0 40.4% .
AEEYFFHBEEREESFEE (Frae=
106.69, P <0.001)( 2. F 3 ), 7EFTEERAT 18
PR, Bilda. B, MTFNEEERE
P E R EIR, A5 0.4% . 5.1% 9%
9.39% ; FAh—SEFRAE AN AL, a2k,
SRR RN, HEEe R8s, a5l

x1 EAMERHEERLT, SHEIREBETHMTHHEE (%)
Tab. 1 Seed predation ( % ) at different treatments, habitats and seed densities

A+ Treatment

B T4 Heavy disturbance

{EF#E Light disturbance

{REEE Low density B High density {EEE Low density B High density
FEREME U525 Rodents excluded 0 0 0 0
FEREE Y Ants excluded 35.3+6.7 30.6+7.4 41.4+7.5 46.8+£8.3
St B8 Control 43.6+6.3 43.2+7.0 39.2+7.2 49.0+8.1

F2 MTFHHEERNEE. £, MENESEEAEINER
Tab. 2 Three-way ANOVA for the effect of density, habitat and seed species on seed predation

df MS F P
B E Density 1 2443 09 13.16 *x
4 5% Habitat 1 144468 7.78 * %
THZE Species 17 19811.50 106.60 wx %
ETE x A Density x Habitat 1 86134 4.63 *

BETE x M2 Density x Species 17 801.09 4.31 LR
3 x 2 Habitat x Species 17 961.62 5.18 *x
B x A x M2 Density x Habitat x Species 17 1323.52 7.13 *

™ P<0.001, * P<0.01, * P<0.03, n=432.
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Tab. 3 The size, hardness and predation for seeds of the 18 plant species

EH L KE ARE Teh pf hed T HH AR
Plant species Length { mm } Weight (g) Hardness Seed predation { % )
RIFEH Hyoscyamus niger 2.31 0.213 /¢ 19.8
HAIE 2k Aconitum chungdianensis 2.87 0.144 /¢ 76.4
REEVLRE Thalictrum delavayi 3.54 0.317 ® 62.3
REE Salvia sp. 3.70 0.327 /¢ 47.2
R —F Leguminosae 4.32 7.209 T 83.0
etz Sinopodophylum hexandrum 4.37 1.745 figt 47.0
HWRAERE Fis bulleyana 4.58 1.773 2 9.3
FELEEW Dipsacus asper 4.89 0.668 /¢ 72.0
HIEWR Berberis sp. 5.11 1.041 38 26.7
BEXR Piptanthus concolor 5.31 3.804 2 5.1
T Cotoneaster sp. 5.64 3.167 EEE 9.0

F ) 1) & Crataegus chungdianensis 5.82 3.103 LT 21.2
B LE Thalictrum uncatum 6.08 0.624 # 43.0
MERYFEFE Viburnum bemiifolium 6.22 2.308 /¢ 68.0
B Sabing squamaia 6.75 20.287 EHE 0.4
FlFm Acanthopanax senticosus 7.79 1.610 2 38.6

T #  Hemsleya pedunculosum 11.25 7.488 /¢ 38.1
IR Pinus armandi 13.60 32.950 & 93.8

72.0%-~ 76.4% - 83.0% 1 93 8% . H.{th Fir 2k |
B -WZ RS EEEER, giEda L.
BN, Bhb. REES,
2.3 MFRNINEEIRTE SR
RIS AT 18 FEY M TR R S H AN
(BEKEMEERE ) 2RHTEEHLE (FFE
B: r=0.18, P=0.476; FiFER: r=0.20, P
=0.434 ), MAEK/A. ARFENFTFHBEEE
SRA, PNER—F., b, AmERA ke
WA HR 4.5 mm 6, BEWEEEEETEE
K (83.09%—9.3% ) (3 3 o A[AFPHIEEEBFH
THHEROLEEESR (F5=0.211, P =
0.812). HFEBEESRMFTFHEHER g
KES, mALFSATS (AR R ERAEF R, [HE
WHEEENRK, 755 93.8%F0.4%. XF
12FFI R, SR EERERTEEMRAE, H
76.4%—5.1% (3 ).

3 3 iR

KPR TEEN THEEmERE, Hib
TR Y., PR e, ESARRE,
Fig i — 45 ( Sara & Mary, 1985; Forget,
1992; Gryj & Dominguez, 1996; Brewer & Webb,
2001; Russo, 2005 ). AT AT £ FLH BB —Fi 1L
WA, R EmEE TR ERREs T
R . XRS5 — 2 ( Cabin et al, 2000;

Brewer & Webb, 2001; Russo, 2005), (Bl &
AE AT 5 45 R ( Andersen, 1987; Forget, 1992;
Burkey, 1994 ). ZHb X W5 55 2 Shi i — F % K
M E R RE AR T M BRI, MWME
FFHERIE T 57T (Russo, 2005), HE#H —
IR AMS.

TEARPZERRE £, fiFHEeEFEsE
E5F, MiXEEF 4R RELZ T, Bk
BEME., TR, RN, A
[FIFEREE R SS, Bl Eayi ri g Rm =
5t (Janzen, 1971; Hulme, 1998; Rey et al, 2002;
Jones, 2003; Fleury & Galetti, 2004 )o Cintra {1997 )
FIFTERHE - B FF Lk BOTE A W e _E R+
PR B, Kollmann (1995 ) 5 B ##HR E i
PR E R AT, AT 5T AR
FEMP IR HE O T AR TR 2R R
ERTHEERRHE S THAE . X7 5EE h Tk
PEETh ZTER R LR B A BRI RSN (Osteld
et al, 1997; Manson et al, 1998; Jones et al, 2003 ),
RS 3% B 3R 5 i U A R (e &
Zhang,2004) st , ARV & TG, T

A B T 2 MR R P sh T e T E AR
ﬁﬁ,Mﬁﬁﬁ¥mﬁﬁiﬁ$ﬁ¥ﬁ#ﬁc

NEEYNT T ERfEREER, Hif

WRERZNHEE, RAIEPHEEFwEREEL

Eﬂm i, MEEEM XL FREARRE
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F,MMEZES®EEMNHE ( Vander Wall,
1995; Brewer, 2001 ); B —MFhr, flad a5
LA AL R B R B R, ATRR
EHTHEEETREXENT, REnRiE,
M TIREALL T 4o 8 KU o

e, 1A — i T E LR B E F IR A
HEEREZ T ER. Terborgh et al ( 1993 ) A Ca-
latola venezuelana FIFH+H TE75 1R v 1 ) 38 B 10
EATEZEEERNH R, M aa ALk
A AR R R PR EA B RS ( Janzen, 19715
Kollmann et al, 1998 ). A& & (LA FE AR
FF A —FRrPRRO SR, AT AR H R & 2R TR Ak
B —ERIRFE . R S ACE e LA
MR EENE EZERW (Garcia et al,
2005 ), AP RELME. TS E R,
M gEEHh TEFGER L, KM raE
B LF R NS SR, ERESF R AR
ZHNHIEE,

AP FE R R T A N TR R R E S
BAAHRYE (Blate et al, 1998; Jones et al, 2003 ),
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