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Abstract; Introduction of the metacommunity concept has made a substantial contribution to better understanding of
community composition and dynamics of a fragmentized habitat at a regional level. Leibold and Miller (in Hanski and
Gaggiotti [ eds.] Ecology, Genetics, and Evolution of Metapopulations. Elsevier Academic Press, 2004 ) defined
metacommunity as a set of local communities that are linked by dispersal of multiple potentially interacting species. The
metacommunity concept has provided a new and revolutionary paradigm for the community ecology by emphasizing integrated

variation among communities at the regional level. This variation is accentuated by biotic interactions and spatial variation in
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environmental characteristics and modulated by dispersal among sites. The basic problems of metacommunity research are
the multiple species coexistence mechanism, the reasons behind the diversity, and mechanism maintaining this diversity
within the same system. Leibold and Miller proposed four paradigms for metacommunities; the patch-dynamic view, the
species—sorting view, the mass effects view, and the neutral view, each emphasizing different processes of potential
importance in metacommunities. A variety of studies verified the four ecological paradigms, but only few addressed the
terrestrial vertebrates system. In recent years, as a result of human activities and natural disturbances, Alashan Desert
habitat in Inner Mongolia has been largely fragmentized. This habitat fragmentation is a major threat to animal communities.
From 2010 to 2012, we investigate rodent communities and habitat environmental factors at eight fixed experimental sites in
Inner Mongolia’ s Alashan Desert. We used a set of full and partial redundancy analyses to estimate four additive partitions
of variance in rodent species composition; (a) unexplained variation, (b) variation explained by spatial characteristics,
(¢) variation explained by local environmental conditions, and (d) variation explained by both spatial and environmental
characteristics. The results of full and partial redundancy analyses showed that habitat and spatial characteristics alone
accounted for 72.8% and 33.8%, respectively, of the variation among sites regarding rodent species composition. All
explained variables accounted for approximately 86.5% of the variation (P = 0.032) in rodent species composition among
sites. Spatial characteristics accounted for 13.7% of the variation (P = 0.246) in species composition after removing
variation shared with habitat characteristics. Habitat characteristics accounted for 52.7% (P = 0.016) of the variation in
species composition after removing variation shared with spatial characteristics effect. Finally, spatial structured habitat
characteristics (interaction term) accounted for approximately 20.1% of the total variation in rodent species composition
among sites. The environmental component to rodent species composition was greater than the spatial component. Pure
environmental characteristics accounted for significant amounts of variation in rodent species composition, and pure spatial
characteristics accounted for non—significant amounts of variation in rodent species composition. The results from variance
decomposition suggested that the species sorting model of metacommunity structure fits better the rodent community than the

mass effect or neutral models.

Key Words: Community ecology; Rodent; Metacommunity ; Redundancy analysis
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T S SE TRV X 2% 308 4 — I A e R DX, 2t X ) e b I TR LR g YR M ST AL L, 4 B
TR, — AN 1%—20% , MYFRIA =2 FELLRA BRI MR CEREAR /NEARF/NEREAR N
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1.2 5Tk
1.2.1 Wi sh i

e BT 7 3 A E R R AT A F R e (RTBR 3393 k) 686 T 8 ANFEIX (WLIE 1), I GPS &AM EE X
(S, —Sy) FEHLZ B FFE I 0.22—3.89 km , TR DX HLG AT 1AM ENE BbR S EE A3, AR T ARy 1
hm?, BEPFRETEMEH TR XA T, B 15 mx15 m, BRI S EAE 1A (42 em X 17 em x 13
em) , LU AEAK A, 2010—2012 4F 4—10 H & A WIER 4 d, 0B mRAMAF 2 M5 BaRL (kE
KAFARALE
1.2.2  HEY)F A A
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x1 m BYRIARET B TE R SR XN R 3 D ROARRE , 7R Sty il s AE Ay« DU BE—12 7, 7EBER
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Fig. 1 The distribution schematic diagram of plots
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AR E ST o
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HIHEF 5387, %5 DCA 5 —HEP K < 3 i 4etbHEP . (3) RAMIETS | A (Forward selection ) 1% 25 i
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B AT TCAR T R TUAY A A A5 3145 1040 A 78 S5t 2 1) 25 (DRIP4 722 S S ) A e ik 145 30 400 0 P 4 8 7
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A2 RN ( Cottenie R HE RIS+ R 20 B AR XA ) 250 3 et 40 0o B S8R %) i 7 A BB P2V B 3t , (EL 2
G A VR T Sh 2 ARV RS RO AR B D I BEB AR A7 A T SRR e A R o 4 RS 14 A A B A s
[EVRREI 25 FE 5 2200, ali s 5 ali s (o) A S 34 4 52 | 25 [R) RNy - IR 8 AH AR R R 8 e i 4 5
TRAER

ok BB AR . AL S WS R A i R R S (00, 9B Se A BE T L AR SRRIBE T R A 22 AR
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Table 1 Decision tree for relationship between significance structureand metacommunity types

[E] [s] [EIS] [SIE] M%foﬁjﬁifﬁ?
[TEYZNTES ITEYZNTE 3 FNTES SS
[TEYZNTE S TN TE iTE B SS + ME
[TEYZNTES [TEYZNTES ENTE S e NM/PD
ITE YZNTE [T YZNTE ENTE ENTE N

ENTES ENTE ENTE ENTE S K&

T 4 N R EE SRS LB ZH IR, 4 DT HHEE[E] ( environment) (25 [H] [ S] (space) AL T2 RIS E1S] (
environment independentof space) , 37 FEFREEZS B[ S1E] ( space independent of environment) , SS:#Fh 5 BLEEIE (species sorting) , PD . BEHL 3 2%
FHi% (the patch dynamic framework ) , ME ; 2 0 #iE (mass effect)

2 ERE5HH

2.1 WK SR ALK

2010—2012 47 H ,8 AR EvE Hh A G 4l 78 5376 28 H |, Iddiskm 5 sh 4 3 % 6 J& 6 Fl( WLIE 2) , H:
6 UL ( Cricetidae ) 3 1 0045 . T 10 Bl ( Meriones meridianus ) , £ J\VP Bl ( Meriones unguiculatus) ,/NE J2 B
( Phodopus roborovskii) ; Bk BB} ( Dipodidae )2 Fh, 045 . = BEBk B ( Dipus sagitta) , T EBE B (Allactaga sibirica) ;
WA BRUBE ( Sciuridae ) 1 F A BT 3735 85 BRL ( Spermophilus alaschanicus) o Pl 2 iz IX 45 SR I Hu i, 70 B
(AR Bl , ol 31.70% 5 KT BRIRAR , 1 6.24%

2 2 FORIARE 2 DX REAG T 5 AR ECRE 610 S, 45 S, 2 5 HOMAROR 7,5, S, 2 A

http ; //www.ecologica.cn



6 A E = 35 %

PHMARCH 2, Hubbel 72 SCHRSHETS i Z YA 09" 40

OSBRI T ARBFIT PR RSB P Il st T

ST, SR RN R 4 A 5 T[] L

1) 38 ARG IRY B 2) RO e 25 |

TR AR T B R SR T AL, T £ 2 ]

B T ARG S TR A A B I LRI B w0 |

GBS 4 AR IO — A FTHE AT T TUA BT A 5t ﬁ é

RITAIHT e e e e e o

22 IR S IRITTA T ««*’Q& /,/@"@ @2@@%‘@ \\ﬁo"ﬁ %@%‘
% 3 AT, DCA 55— HEIF K 2.072, HE il g N
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Z'Kﬁ%o EE%“’ ﬂé:ﬂ RDA %4 /l\ﬁkr?%ﬂ/ﬂ{%‘%\ ,ﬁﬁ:*%%% Fig. 2 Rank of rodent species composition

[E].[ST.[EIS] . [SIE] S imimiA-HEF iy 22 R

TFOTHRR IR 100% , [ E+S] S5PRh a0 HEF 0 7 22 Bt on k30 95.8% , 2% BH 45 fift R A8 1 1) i M >
HEFF e Al IEAT ke, [E].[S].[EIS] [SIE] [E+S] YRl si dAHE Rl 09 75 28 BT 5Tk A5
97.7.97.3 .86.5.98.9.97.5, KWK i BEAR 1 0T PO HE PRl mT LA TR RE

F2 AEEEBRPAMEY HEHE
Table 2 The dispersal number of the individual in different habitat patches

S 1

S, 7

S; 2 1

S, 0 5 6

Ss 0 0 0 2

Sg 0 0 4 4 5

S, 0 0 0 0 0 0

Sg 0 0 0 0 0 0 2

b 9 6 10 6 5 0 2

%3 DCA HEF M EREMEK
Table 3 The eigenvalues and length of the DCA axis
HUH Ttem Sl B=Hh o5 Hl 5 Dl
Axisl Axis2 Axis3 Axis4

FRIEMH Eigenvalue 0.405 0.053 0.005 0.002
K Lengths of gradient 2.072 0.841 0.738 0.672
Yt 5 25 B35k % Cumulative percentage variance of species data 75.3 85.2 86.0 86.4

TCRITHIHEF SRR (LK 3,3 5) AR ASEhmE 5 309 73 1 AR (K 3 a) . 3R 5 AT, PREEERE
TEAh [ i RE 72.8% (WG 145 S A AN AL AR Ak BREE R 7 o M 2B W it 5 R AS R ) 5 B T Sk i R e K, X A
SR A R (83 b) o ZS ARl B PR 33.8% Rl 2 AR Ak, , 223 (Rl 55 me v s i F vy
KRB T IR S0 G sh R B R a5 AT Sk iE 2 TIRBE R (18 3, a Ml c) . FRBERRRIE RIS AR
L[] i B 86.5% B MG U sh Rl B AR AL, 25 R B35 (P= 0.032) , ZBRIFIEHFAEZ S5, 25 [RVERAE A B 13.7%
FARfE(P= 0.246) 45 RAR B, KBRS RIFHEZ G  RERHIEMRE 52.7% AR E(P= 0.016) , PRI FRAE AN
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23 [AVRHIE O 52 AR AR 20.1% RO RRALSUA LAk . DIRES Hh )™ e AR D DA | LURE Ml 22 [ 9 25
AR BHOTA T BB RS AR 52.99% ) B MK B8/ (P = 0.002) , BEHIFR 2 B2 ) e, 4iFh
SRS T W 2 B A A P S, s (R AN S, MR ER 1 BERE T ix DX Jall ok sh e AR & e v L OF

EER7/L BN R b (e SSE g R A

R4 BETETRINRBEIRSNER

Table 4 Explanatory variables redundancy analysis and partial redundancy analysis results

iionen N if S Axisl 55T Axis2 i’i;m 50U Axisd

E LEER(E 0.658 0.136 0.114 0.070
Y- PR A DG 0.968 0.685 0.000 0.000
YR 22 BT DR 65.8 72.8 86.4 97.7
YR -EREE Ty 22 BT DTk 90.4 100.0 0.0 0.0

N SRR 0.252 0.096 0.054 0.012
YT 52 ] A AR DG M 0.657 0.628 0.000 0.000
YRy 2 BT TR 25.2 33.8 85.2 97.3
W43 8]y 25 BT Dk 72.5 100.0 0.0 0.0

E+S FRIE(E 0.674 0.155 0.034 0.002
YT 5 B RS R A AH DG 0.979 0.974 0.661 0.324
YR 22 BT TR 67.4 82.9 86.3 86.5
Yyl - BT RIS [R5 22 Rt orEk R 78.0 95.8 99.8 100.0

EIS FEIEE 0.489 0.099 0.038 0.019
Yyl -S04 AH OGP 0.988 0.564 0.000 0.000
YRRy 2% Bt viEkR 75.0 80.8 95.9 98.9
WrFh-BRA Ty 22 B DTER 92.9 100.0 0.0 0.0

SIE FRAEAE 0.122 0.099 0.036 0.019
YT 5 2 ] A AR G 0.996 0.570 0.000 0.000
YRy 2% BT TUEkR 43.1 55.8 90.7 97.5
b2 8] Jr 22 BF DTSR 77.3 100.0 0.0 0.0

TR [ E]AEEL ([ STOAZSIE] ((E1S) Jopisr TS MBI  (S1E) AMSL TERRY 2SI (E+S) RIS (6] 28 i

3 itig

TGV L MO BE AL A 355 vh A= W i bk
AERIREISEEH . R iEvs i B R e SR 5 Ah R I B
CHEZRSERN bR ARG, R AR S R A Sh A Y 2
B HERl 2 —  JF B UM SeARR H £ 52 BT R AR 2
R S A Leibold S8 HH AR BEE 4510 (Wb
IEAE) B DU (WA o3 I5C 4R LSO, | BB g 2 o
PERE) LIRS 2] 1 5 R AR S 1) 2 i E AL
FIINIR], f e T H i i KA A SRS R . o
BATLA HSHEL O LAt B XA R BB 80 R 7EA
7 F) A 25 R el DI RUBE b ROK B8 b B AU R A

x5 ARDSMERATRITELERNBRLER
Table 5 Result from full and partial redundency analysis

decomposing variation

Fr2245yHr Variance Decomposition

ERHIE(E

24t Component 1" eigonvalues P fti P—Value
[E]+[S] 0.865 0.032
[E] 0.728 0.014
[S] 0.338 0.004
[EIS] 0.527 0.016
[SIE] 0.137 0.246

ENS 0.201 —

Sk LIRS, A E R B KIS A SRR TR I R L Cottenie SRR
FEENT AT 05 L SRV | HA R AN 2 A 1 3% b 0 3 0 AR W0 AR S v 25 AT T O IR AR F
FE, HRRN T SR S AR R b i i sh W 5 RE v 4k B WU B AR , O  17 Ue sh W e v 4 A 72
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