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Species preference and spatiotemporal patterns of predation by rodents
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Abstract; By intensive consuming on soil seed bank, the post-dispersal seed predation has prominent impacts on population
regeneration and the dynamics of plant community. The spatial variation of seed predation intensity has been generally
linked with density and distance to the parent trees in modeling, while the impacts of environmental variations (e. g.
topography) have received much less attention, the related contributions and mechanisms are still open. We buried seeds in
the field, mimicing the post-dispersal condition, and monitored the seed predation by rodents, in order to test the effects of
species preference, topography, time and depth of burial on the probability of predation. In a one year experiment, the
cumulated average seed predation is 20% , range from O to 48. 25% among eight deciduous tree species, the final
probability of seed predation at hilltop is about 3 times as those at other topographic positions; the predation probability
occurred to the seeds buried in plant litter layer were twice as those buried in soil. The interactions between the factors were

analyzed, and a logistic regression model was fitted to estimate their contribution to the variation of seed predation
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probability. In result, about 45% of variation can be explained by the factors considered. In summary, species preference
is a primary factor for the variation of predation, followed by topography, time and burial depth in contributions. Rodents
significantly favor the species with larger seeds; their foraging activity seems to be much more intensive or frequent at ridge
than other slope positions. Seed predation becomes more intensive since March, and turns down after July. The depth of

burial has prominent effect on the efficiency of seed search by rodents.
Key Words: seed; post-dispersal predation; topography; species preference; dynamics; burial depth
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®1 #HFHRTBRAGLERTF
Table 1 Factors of treatment applied in the seed predation experiment

A+ Factors $E X Description
HJE Topography R: 1% Ridge; S: fHY¥% Sunny slope; H:FHYE Shady slope; V:¥Ji§ Valley bottom
BB E Depth of burial L BAEYWE (2cm #) in little-fall layer; S: +3EZE (4 cm ) in soil layer

H1~11 B4, B FE2 A SRZEFEE 14 The buried seed samples were checked and one quota

FifF] Time taken back in every two months from January to November(n=1,2, 3,4, 5, 6)
Ad:FE WM Acer davidii, 3 R Samara; Cf; T A % B Carpinus fargesii, /MR R Nut; Gj: % F R
W Spoci Cercidiphyllum japonicum , B 2R Follicle; Dj; /4 f8#E Dendrobenthamia japonica var. chinensis, 3% 5% Tryma;
pecies

Gg: SARHIAR Quercus glandulifera var. brevipetiolata, "2 Nut; Ps: {LF Platycarya strobilaceae, /|NZ R Nut;
Ts: &#% Toona sinensis, £ Capsule; Tv: B Toxicodendron vernicifluum 3% Tryma

Fo HTXELUNAFTESR PG TH R IZ I b7 HL B K gt At M B R B /b T AR RO R . BRI,
TR T HI R K BERATS Benoulli 534 (BPLO.1]505) o Fi GLM B —Ilogistic BAURPEAY 4 BRI
TR TR RO, T BB T MR R Z M E ™ R A B — A SR
BOAERI, B R] M AERR E o SRR B BINAR R, 45877 20t R SR Tt
BRI N R BN . 2FATER T R 2.4. 1 e, BERK R ArS T

glm( predation ~ factor( species) + factor(time) + factor ( topography) + factor ( burial) , family = binomial ( link

=logit) , data = pred)
2 HR
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Fig. 1 Seed predation occurred on the multiple levels of the predictive factors( The latin names of species as in talbe 1)

PRI E SRR SR R BHRE

MFRBRE SN ERUFETYMZE. SRBHR TR, BIEMBRETAES ~7 A2,
(B BRI St T & F W Cercidiphyllum japonicum ANIFTE, BUE i XT & VEW Acer davidii f14LZ& Platycarya
strobilaceae 3 By 453K , Xt F#& Toona sinensis, B Toxicodendron vernicifluum . % A HIBE Quercus glandulifera
var. brevipetiolata 5 F iy 453, T Xt IU B #E Dendrobenthamia japonica var. chinensis F185 AR5 H4 Carpinus
fargesii WFELEH 7 F 4o
2.3 FTRERENEE T ST

Logistic #2Y{) 77 22 70T B 22 4047 , 28 B OV RT A e O 3o 25 R A i 785 , 408 MG 8. 485 Rk T 28 B B
o X THERRZE,45% TIOR8 4 TR, HR 55% MRKMZEN T HE T HMRRE &, 83
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Table 2 Analysis of deviance on the factors affecting seed predation probability

I H Item B ED.f. B £ Deviance 2% Resid. Df B4 H 1 /& Resid. Dev
iR Rl NULL 1141 939.77
Y% Species 7 218.67 1134 721.11
H1JE Topography 3 92.26 1131 628. 85
[B] Wi i [B] Harvesting time 5 T72.65 1126 556.20
B E Burial depth 1 39.59 1125 516.61

BAETARKFZEIFBRZR T CLM HEMSHAETT RERBRSERE N (R3). BTHART
W RER R SR E—E T HR—KFE S 7EREE XN S HETHES , HfbK PS80 HE
AR — AR ZE, RiEEERKFRETUES, AEMES T REFHHTEERERBE (p <
0.001) s 7E 4 AHUIETNLZ IR, LA FRALE R T8 R 25 YL LU A 0ot B B BH 3 22 57 B3 (p <0.001)
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Fig.2 Joint patterns of seed predation on topographic and temporal gradients( the latin names of species as in table 1)

RF=AEERAEYENMH TFHEER,; +FFr 1 EE P F 7 K 3 B HE 3R The empty triangle indicates predation probability of seeds

buried in the litter fall layer, the cross indicates those buried in the soil layer

3 Logistic EEPNS MM SBE
Table 3 Parameter estimate and test for the Logistic model

I H Ttem Estimate Std. Error z value Pr( > lz1)
LB Intercept -5.3146 0.7590 -7.002 2.51 x "2 ===
Y% Species Cf —-2.9678 0.7876 —-3.768 0.000164 ***
Gj —18.0947 778.3842 -0.023 0.981454
Dj -0.1604 0. 4008 -0.400 0.689043
Ps —1.9488 0.5633 -3.459 0.000541 ***
Qg 2.5046 0.3673 6.818 9.21 x "2 ===
Ts —1.5446 0.5083 -3.039 0.002375 **
Tv 1.2267 0.3638 3.371 0.000748 ***
1] e ] Mar 2.9847 0.7071 4.221 2.43x 5
Harvesting time May 3.4289 0.7035 4.874 1.09 x ~6=°*
Jul 3.9969 0.7030 5.685 1.31 x ===
Sep 3.8176 0.7027 5.432 5.56 x 8=
Nov 4.1175 0.7078 5.817 5.98x 9=
HiJE Topography R 2.2208 0.3175 6.994 2.68 x ~12=**
S -0.4701 0.3451 -1.362 0.173103
14 -0.5360 0.3481 -1.540 0.123623
BRI E Burial depth soil —-1.4351 0.2410 -5.955 2.59 x 9=

BEMAS Signif. codes; 0°**,0.001%*, 0.01%; PFhHi T 4 [F]FE 1 the latin names as in table 1
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REE ST AR Z RIR B — AN B L4 R, FhF BT A SRR, 0 R/ SR B B B 55 2 AR B A R &
BN YL FEE AR R ASC# R i) 8 FpvE MR, RE W LIS T/ — 89, BN RS SR
FRMFERBZERZESF. RPN, B_M 7 T8 5 & K (4250g) # E AR ( Quercus
glandulifera var. brevipetiolata ) , Tij 8% BUE HE 28 B /N B9 Y 3% & W ( Cercidiphyllum japonicum) H 8 & %
(0.75g) ,FiEHZE S N EER . BT R/DFILE B3 SR BRI 75 1T TR AT 5.
3.2 MR

BN, RT3 s R A SE BT A R OR BV S5 B B S Y, R T UG, st
HAH R 2 BEHBCER F oY BOE B R, AT T LU iR SR, BAXMBREFLEZR? Bk
EYIFT S , — AR F BRI XU S5 7 2 R R R EE B AR %, BEZ YR EYRES, AR
YIRMRIF A R 5, — 3 B — W B R BGT , 20 7] B LS — R R R0 s 0L HL, M F I 8 O
BA ML —Eg, oM FIE (RS BRI R) 8k LB BHNKRR? W—MRULEEE
TP TR 52 ZRF0 5 h AP T SRR B R R

FEASCHI SRR, I B A R 7 A B E BRI ENR, X— AR UK G HiRES, B
“Janzen-Connell R85 1 , B TRMZEF SIVWEE BEVRIFEER , #FRSC TR RE % EHEXAE,
Y B HEALIE RN T 2 — ( SRR ) SE BB, WERFTEF —H XX T TR
HIBRF RO & B, I3 RA W BEENFHTREE™ . REERLET , WA RMIL A M T
AT R , (B 2ERE S A T E — 3 B, WA R AR A R F IR VLR R H BB
B TEYRESHMERER, REHFEX S FNRamsiiEsmERR. Hi, #TFRErsEs
SR —A i BE R4 T X Janzen-Connell fREHISCHF, PN R EFRBESER D, SIYREMH TR
B RH—TERIRNER,
3.3 REmE

— B TR T B AR T 4R TR B RO AR R ™ ™, FhF B RO E I 1A PR S
N A T8 TR B — P X B, DASIFR R T e sl e i KU ™21 . ZEARBR S vh A T B
BEHPLRER TGRSR BT ANEN . N3 AEX—HEBE LT, TREWRE RRLEES)
X, RS BB MA TER, 7 AHLUS, SF M TR EAE L, N B R SHNRHFRSE
FIIHAE R, HEFRTHFEMTHREBRABRESR, ERARGI . BAEMLS, HAR R B RR T8
B RS — 2B R A
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