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Abstract: Forest fragmentation is threatening the health and survival of ecosystems though reducing species diversity and
sustainability of the ecosystems. As an important plant-animal network, plant-rodent interaction plays a significant role in
maintaining biodiversity and function of a forest, but their functional response to habitat patch size and succession stage is
seldom investigated. Here, we monitored seed predation by small rodents in 15 forest patches with different sizes and at
different stages of succession in a subtropical forest in Dujiangyan, Sichuan Province. Based on a new method integrating
IR camera monitoring with a seed tagging method, we measured species interaction strengths between seeds and rodents,
and then illustrated the rodent-seed interaction network of different patches, so as to analyze the influence of size of the for-
est patch and succession stage on parameters of the networks. We found that rodent species richness was highest in medium
patches (2 —4 ha. ), and lowest in large patches (9 —30 ha. ) ; Weighted-Interaction Nestedness Estimator (WINE) in
secondary forests was significantly higher in the patches of late succession stage (20 —40 yrs) than that of early succession
stage (10 =20 yrs) ; the total number and sum of diameter at breast height (DBH) of plants in the seed-rodent network
was significantly higher in the primary forests than the secondary ones. Our results suggest that forest fragmentation showed
some influences on WINE of seed-rodent network, but not on the other network parameters, which is probably due to the
interaction generality of the seed-rodent network. This study provides a basis for further research on species interactions be-
tween trees and rodents, and the structure and function of the seed-rodent network.
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Table 1  Patch types defined based on path size and stage of succession

BEHLT AL Patchy size

BB
~ K Large #1 Medium /N Small
Stage of succession
9 -30 hm’ 2 -4 hn’ 0.5-1.5 hm®
FL9 10 - 20 4E Early 10 - 20 years D, K I, G, E C, A
J5 191 20 - 40 4E Late 20 —40 years F, L J, N M, H
JEL bR 100 4E Original 100 years Bl, B2

A, Bl, B2, C, D, E, F, J, H, I, J, K, L, M, NACEAFHHR

A, Bl, B2, C, D, E, F, J, H, I, J, K, L, M and N represent different patch

1.3 Fhy-ra &

TS BEH N 2 AR R 2 ST RS L
AT R I E AL B, Ty an T BAALAR D
(2 mm x2 mm) | JECRE R ECF R AR R
WO Ay b - R WAL A 1 VA ORE, AT LR )
L SN 1 5% K AN (13 N 1 70 N 2 S S S N
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A b AR Hh U R, R I P A £ 4 i R
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AT, (8 B o 52 A O (M, T A PR R
BIHLTTZY 80 e, B LRI FH ) 104 1O £ 3% 26 BT 20 B
PFT R AR L m WIE B . TERFEL N
—MEETT IR, BRI — R DT BOE — SRR
e, T 2013 48 Hoen, 3183 4>, KEHM
JAWCEERD I —k, BRI 3 RNEN. &
ANFh - ISR A P B B A B BT AR
[l Ji ‘il (] S22, KRN TR AARBE B, AL
%6 (DH - 101 -3BS), ik 60 C, HEZHLT
12 hy XPHET 5 AORE S AT 0 4. 2. e T
H IR BT 2 R,

L4 EREE A

H T A PR R UM A 22 %, T
A BERGEAT IR A, JrEEIT s RS
HEHCRALA 4 000 m® AYTHATREL, fii5 4 x 10 B8k
22 WG (30 em x 12 cm x 13 em) 4%, 4R
MG ERE B 10 m, DIMREE MBI, & HER
BB, WA S d, 10FHH R n v
Wl RESEE R, JEAH R g N (L)
A TS, 0% T 5 R A
1.5 BE—Fh BRI E

LLAMHNLIE BT AR Sh W) Z2 R PR I b 2 A5 3
i, R R X TR B R A A )

(Z=I6 R4, 20145 HiAAR, 2014), {Hid@ i Fifp
FHRBIEMS G, LLAMANLW AT T R 2E55 /N
FLAY b ORI R T o B MR . ASBIESE h
KA FLLAMANLES G R Fhrde s, EEIE 1T BEE
¥ HAERER, BRI ey ) #R 7T
DX UL EY 10 FhZR MAE W Bl 5 [ BESCHT ( Litho-
carpus hancei) . WRKEk ( Quercus acutissima ) . ¥Rk
(Quercus serrata) . ¥ ¥k ( Quercus variabilis) . T
X4k ( Cyclobalanopsis glauca) . KM A1 ( Litho-
carpus megalophyllus) . TLKkEIE A ( Choerospondias
axillaris) . W25 ( Camellia oleifera) . ##} ( Cas-
tanopsis fargesii ) . FG 1L #% ( Castanopsis ceratacan-
tha) | JFBEDLG S . TEAFIRDF 00T, ik
£ 58 0 1 Bl 7 BT A . 40 60 9 R AR 4
(3emx1.5cm, /NF0.15 g), FlAM FIREE
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s, HRRRMACTRE, 3 A P4 i
rh R IR BRZEFIAR G BRZE A 252, il g
AY2E (WF Garrulus glandarius) WS Y5, k4
HAERISNAEY) LIS [RIRLAH ) SR ZAE 4, 2S5 n kL4t
RS BAERRE . Horb, R E AR FI 0 R LA B XS
FITRETIC A 45 28 R 19 FH XT 7 1) o8 B2 ok 3RO, BRI
(WEZ A5 i Fh 750 + e diaz i Fh 180 /R R
T RE x100% (Vazquez et al. , 2005) , R)5, &
TH$ BEPEAE R 28 b A S Rh TAE ) R AP . A

PR, TR (=~ Y pin(p) .

TS Fon BAYIAEL, p RN | AR BB T
) . MafR A, EAERZ R BRI A, B
i MR EAFIERE R (SHDL) ;. HAEM 28 1 FFIE S
BAET .

(1) HHJE = SCPRI%EH 80 7T BE AY % HE SR,
S 2% % HE B R B, OB Ry, DU o 0 R R
(Dunne et al. 2002) ;

(2) Wyfi V- 34 i Bkl = % 5 B8V MR B

BER D (K, 10-20 4F)
PaichD (large, 10-20years)

BERK (K, 10-204F)
PatchK (]arge, 10—20yems)

FLIliBE C. ha
.Imﬁﬁﬂ?”

R 53

B e 3% He i i R, HL Ry, ) 3 4 ik R ROR
(Bersier et al. , 2002) ;

(3) MZRER, M HZEHELR, e
JEE, BN YR S iz, BT
J7 15218 Rodriguez-Girones #l1 Santamaria (2002) ;

(4) I EE ( Weighted-Interaction Nested-
ness Estimator, WINE) , HAN{ AL S W 2% 1) B A #5
WERIME R, R T BEAEREEE R, BRI E Ty
208 Galeano %5 (2007) ;

(5) ~FIVEH SR = 4R 58 B 2 M/ 3% He L
(Bersier et al. 2002) ;

(6) VEHISREE AR X PRI, AT LLEALAATE R
YEICZR R i) 52 e 55 45 e /) P4, BT AR
¥ % MR Bascompte 4§ (2006) Fl Bliithgen %5
(2007) ,

W) UYL, DI . BRI S 28R
SRR R, BN B A, S
BT LA 0 4 2 B506) SEHR R/ IN R B Be > PR 2R M
H A H A IR0 B A2 5 o T B S A R
SRl R AT
2 #X

2.1 BT H AR5

M EAERZE 3 (K1 -4) aTLE
WL R 7 A5 BEHL S R EAE I 265 rh i) BRLOEFR S | Aol
THAVEG . YRR BARREE | 4R
HAMEEFER.
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ﬁp—‘]’% C. glauca
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2% C. oleifera
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E
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Fig. 1 Rodent-seed interaction network in the large patches
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2 /PRSP R RS ELAE R 4%

Fig. 2 Rodent-seed interaction network in the small patches
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Fig. 3 Rodent-seed interaction network in the medium patches
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Fig. 4 Rodent-seed interaction network in the original patches and medium patch C
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Table 2 The influences of patchy size on network parameters

PRSI AP B AT R AR
Patchy size Rodent species richness SHDI
FRBEER > RBEHR
0.020" 0.009 76 ** ns
Medium > Large
JNBEYE > KBTS )
ns 0.021 18" ns
Small > Large
INBEH > FRBEE
ns ns ns

Small > Medium

*P<0.05;** P<0.01; -
*P<0.05;**P<0.0l;

s HASHG ns: WAHBEESR

2.3 T BO RS T EAE R S SR
TR I O A MRS ek 2 8 I 2 g T R
5 IR £ R A ) R ECRT B A R

other parameters; ns: not significantly different. SHDI: Shannon’s diversity index

WFERT UM T BO HAB R 245 2801 572
WEA R FEIER (£3) .

£3 EEMERXMESHNFMG

Table 3 The influences of stage of succession on network parameters

B JA RS IR B Jg#z S
Stage of succession WINE Total number of plants Sum of DBH

JEIRAR > mEE U AR bR .

. ns 0.011 99" 0. 000 833 *** ns
Original > Late
B YA AR > IR U A
0.0223" ns ns ns
Old > Early

JE IR AR > ARTE R A AR » ,

ns 0.009 12 ** 0.001 429 ** ns

Original > Late

“P<0.05; " P<0.01; """ P<0.001; --
“P<0.05; " P<0.01; """ P<0.001; ---:

3t

ABFTEE UL T 2 TLLAMHPLRIAR A AR S
TR, ROPSERRARIRE AL B A ) T
TAEMA BN, )20 R B ST O A AR ELAT 4
RGBSR AT e R ) B P 224
P, MTRZ M SBORA R BEFEER B,
FRARIB AP BRI IR ) 1 A I 205 A — S 52
W, HEMAE, X REIE—F0 T M 2% 2 B R A
Ko

Haddad 45 (2015) Zg4& 130 U 47 FOR U 5C
FEBTEARE RIS, R Bl i A 5 AR

s HAUSHG ns: WHBEESS

other parameters; ns: not significantly different; WINE: Weight-Interaction Nestedness Estimator

ZWF) ZREPEID KT 50% o AR SRR R AL AT DA
it AR BOR S AR Y 2R, (HEARBLE
WATERE (Levey et al. , 2005) . Xt B B fk i
TR A2 2%, B MBEHEAR . BEHIEAR . B ESAL
R MG EEZ RN R NEEGIER (Didham e
al. , 2012) . XHHEYREE AR, TER R By 25
[ REER, Wb A= B o0 A AT UL AN [F] ( Cheng
et al. , 2012) . BEHI/NXS B ) 1Y 52 L L AL
2%, tedn, X FEEIREY ( Catharus fuscescens)
Ui, ARSI R R e — i A5 [ KU E ] BEEAY
EER, 7805 — A28 | R b gl 23 728 Bt 1R
(Smith et al. , 2011) o =B XH B F) 49 Ao =
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B EWMALEIEYEM (Tscharntke et al. , 2002), 24
g, WATRIAE A D 25 m T RS2 A
PE . HEY0 K R SAEY R 4 2 R A
R RS, AESERERR AL R I R WA T B
B PR EE | IR B A EXT AR S
O, 31X AT e AR B A R R EvE E
TTARIRE, FESEPRNT RS Z R
VERIZE RS2 A 8. 3 A Al g it R B
T AR 28— m AL R GE, AT
BA—E k.

A G 22 il B8 ELAR I 28 AN B ELAE I 2%
AUFFNES (R R, RIS I & 28 0 AR SR AL .
e BRE—FhF BAEM K LS, FTLUE B R R
K EARFFF I R MRS, RAEHEA
R R ZREE, TR B —Fh 7 EAE M 2% (RT3
o, — R EERT L SR Z YR iz i
— PR AT LS 2R R L i, MR TE
D £ A AT BRI TR, XA 2
FEPERTRE R K4 1T A B M2 iy 5 AP (persist-
ence) , PRI BRI —HE ) ol %o A L b B 8 A 40
R T AR Y HRBT T o FEA B BE SR, dnBEER G,
RIA WA SRR+, SRR EEY)
AR ) L ), B 5 e BR T
WA R K5 (Sekercioglu et al. , 2007; Herrera
and Garcia, 2009) ,

Connell (1978) #H A ZTPufEUE (Interme-
diate Disturbance Hypothesis) , 1A A i&E E T4 0l L)
BhmyRh ZREE . AR Z B 5T A5 RS SRR X — R,
B, X5 /NBIEEL Y, & e AT LR
EHZFEME (Sullivan et al. , 2000) ; =W AR HE X
ThAE LT BRI AP s JE f = (Molino and
Sabatier, 2001 ) ; i & HUHCH AT 4 55 FE A AR ) (1) 2
FEPE (EARKEESE, 2008) , FRATHIDTTE LB, ik
Y BA om0 BRI R e, O H/NBESR R B
PR BN ZretE, BUTE B AT, m T
R Z R, Bk, BERTEm HId i, 1
58 TGN (Lovejoy et al. , 1986) . MM i4
Z, LR L KE SR, SERGEHETEE, HR
KRR GF A BB, S5k, RIS KRBT A=A
W EOR T, BEPVE/ N, AR T REAAE, W]
B B /INBEER Ry RS AR A7 B 3 A R 8 2547 o

AT R, TERAMA, BEE ] A HEES

TR U 1) O R AR S R T, BAE K ARAS
WIS E MG A% WA RER R MR, B A5
PR B TAE ,, FhICREINE B A
1k, BRLARIZS i Nkl £ 5 0 & it . ROAR 4
JE A FH R B A I 4% 2510 S0 A B TR R A
I B A, FR A ek 22 B 7 VR s 1A 3
e, AR FRAMEKFEY (Galeano et al. |
2009) .

FEh, AR IR AR R SR A
RS TR, ULRA R A AT
o, EEREREYE K

B2, BTSSR BB/ INFIERS B B
RE—MF OAEMSEA —Emm, e, £
FEVE, (HERE, HXFTM4SE0 5 M I A i )
BB ERZ ., B, BT BT BT B Ui
Wo AT B & RSB B AN R S
B, endEe, W, Wik AIESE, (ERERA
)5 BT FIIESE .

Buigt: B EREBEsh MBS H IR AR BTSE 10
SCRGTT SRR BOMEF AN TAERIRE R, G b Ry
BRI TS ST oK BT 5 B3 S BREBR B F6 RIIARL ) A v
PR PR A S8, B A 4 D B B SR A
SR TARRATE] T HVCHE AT MO R . ARV HEET A1 T
VESG L BB . oCte . ek TEasR . TRk
SENRIRER), e — IR

SE
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