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Abstract; Habitat fragmentation can reduce not only species abundance directly due to occupied patches being destroyed,
but also the effective colonization rates indirectly. Moreover, habitat fragmentation can change the equilibrium among
competitors. Previous studies to date consider habitat fragmentation to be the major cause of species loss. However, most
analyses have been limited to the studies of consequences of habitat destruction. They do not reveal the driving mechanism.
In this paper, we have studied the effects of habitat destruction and competition on species extinction in fragmented habitat.
The results show that; the extinctions of superior competitors come from habitat destruction. However, the extinctions of
inferior competitors decide by both habitat destruction and inter-competition under random destruction, and mainly by
interspecific competition under edge destruction. The extinction time is much shorter when affected by habitat destruction
and interspecific competition, while it is longer when affected by habitat destruction or interspecific competition. So,
random destruction is more unfavorable for inferior competitors, and edge destruction is more unfavorable for superior
competitors. Aggregated exploitation should be taken to decrease impacts on superior competitors, while random and

disaggregate exploitation should be taken to decrease impacts on poor competitors.

ESWH: BRK A ARG BT A (40371108 ) ; B 5UHE K225 E 5 BIIR B (2007105XGQ0034 )

U545 B #4:2008-01-21; 4&iT B #4:2008-06-12

EEBEAXaE(1978 ~) , &2, WHREA BL, TENERGHBESED. E-mail: liuhuiyu@ njnu. edu. cn

Foundation item; The project was financially supported by National Natural Science Foundation of China (No. 40371108) and Foundation of Nanjing
Normal University (No. 2007105XGQ0034 )

Received date.2008-01-21; Accepted date.2008-06-12

Biography ; LIU Hui-Yu, Ph. D. , mainly engaged in metapopulation ecology. E-mail; liuhuiyu@ njnu. edu. cn

http://www. ecologica. cn



8 i X&E % BN S PR K L 3669

Key Words: habitat destruction; interspecific competition; indirect effect; extinction mechanism

BABIEENYFHRASHBMBIFZ A E EBNBR" ", WM PR AT A E
RO AN T AT B SRR FUR B T AR /N T SR R 2 B B AR /N ( LA ) 5 IR A, A
BTN R T R SRR, B R B FR RS , AR MAE A B BRI B K R REARTSE , BREAR T
ARCIRERHR(AERNL) » SWFEN, ZEZYFHEFHHER, UHZALRFEERSF (KX PHRES
RIEXE B E M ER) , RREH TR ARMAT L XHYMERARBYFRK., 5IHFE,H
BB ESBUEE SR 1, NS RA R R R H P, RECHREMAED T YRR L3
BHSIREIRRL " SR IEARIE R R RAT B v, Yy K 4 55 35 12 DR DG B S8R B B IR B A S, 2%,
FHEMEEREREMH, XSEE @ T B SR TEBRL T £ AR S X 5 H S35 28 [ R R
PE R R R , A SCFE 2 SC R BEAH b HE— 2540 B8 I B SRR H 4 | TR RN FH 78 S NEX B B R S R,
AT E P Fp R A B BRI SNHLR o  AAT A AR 377 IR M b 70 e i3 A 2 3t v K B SR A7 SR A — i BB R4 o
1 =&

B B, B B IR X 5 B R S S S B M B A E ZOR BT ORE : A H) fR S AR B A S [A) B A AR
B, 2SI B AR I —E R R B R A MR SIS R g 7 T 2 kR
AR T Touk SEERRY s 3 AN S R A T ABTSE AR AR ELAE R S S AR R AT R 1 o T T
i B SIP USRI BN B WA S SR, R A B SRR R,

A, B ERA— N ELR NS /R AR SR, WE—BA %R E 100 x 100 HITH S
6] , B RGESF B T/ NEFTTERRE , S RERR— T, S TTHEA 3 #RE, BKAKR, =
HEEAE, B n YR E YRS H . MRITHREN 0, YA XA TOHL R A A BIR B, A BB A ]
Yrkh A s I RRES 1, YUK BOT MR YR 1 BT i, G RREy 2, YR h b 2 B 5, ARG
o MINRTHAT n+1RE, WARSNZEEH . MHERME,BH D BERIFZR) HH) B BIF
(BPTCHRRA N 0) ,3ELL p! (BB UIFEIZ ) B L BIBEDL A ST T RS RE . T8 —EBE, 7T
MR ARG LT BT B3

(1) I RITHRISHN 1,2, ,n AR AKX EETTHPRE LA o, (7P i B93ER% AR ) WBER A 5, M BRIk 8
AP BE/REBIR) TUI R . HA BRYM RN E R T UARLIL B CHY YRR RSN TN =
HITGHE; T S5 Wb R R R BB AR LG B C E SRt B E R STl Al s B oo, B, AR K, B HSE
=, 40: 9 1 S RETUA BRI 2,3, -, n SR AHTTH, B R, MBS0 o MR LE S
=5 HooH;

2) I R—ATTHRZSA 1,2, 0, BRAKELL m, (HIFH § BIFET-R) MHERIET, ZoTi=s |, RS R
n+l,

BRI T YR MR RS, B T B R T AL T MRS, HE R BRI
JUHE EFET BN ERE, WrRb © B TIRRYR A B TFE T B MES, LA R H G A BB YR Fr7E ST sE T 594
{2388

R T WRSTAT B SR ELEE | ROV R3S S N X AR B RV R S A R M, #E— 2 X T AR R T 2 2
H B SRR B 4N ( DE, ) FHIR AN (IE; ) , A R Fe U (CE;) ,40F

T B BIR BRI
DE, = s i A PRA B X C, (EER) (1)
i SR SRS R R AR MR, L
= R i AR BB # C, (IR (2)
W T TR s
CEi = %ﬁﬂl./l\ﬁ:;é\ﬁ x Ci (R%ﬁﬁm) (3)

hitp : //www. ecologica. cn



3670 £ K5 % K 28 %

(1) FaYH ¢ BB A B B SR I B0 T H i 5 5K (2) /AW ¢ 95 AE ) JE B By
A, BT BB T ARSI A K (3) RN RN E T T WD W i MEH T3
Y ARBHAT SEEP AL T A, DL ERR L e Y BRI SR B TR R R MmIE T
Lt

23R P Tilman'™ fBR , BMESE BT IR FE T30 m, B4 1R IOV TR B R 1 55, 1 Btk
ZRIREH AR YR 2 1 p] FIER ERR o, ¥ UM B0 i -

m; =ms3p o =q(1-q) ™ e, =m/(1-g)¥ ™" i=1,2,n (4)

AH,q WESRYIMZE, (1)K, q 8K, B 0% S e ) BGR, YR Z M it % E RS
EZFHK,FHYMZIHZERNZRFBK,

ASCRET RS FPREShASN AE E SR 23 AL R B B 7 — 3 B R, HE— B SUAE B MR L
Bk 1] St R ANt 2 R (] S SR B 0 T WRp KB R BRSIPL . BR G, SE B 5% 3C—3:D =0.3,m =0.02,
n=8;¥EBl ¢ =0. 32>D Ml ¢ =0. 03 <D, HIUCFET EHHAAMBETARRIE™ ; 3 LIBEHLEIRFI 4% BF
S BISR B FREAT B Rh R BB IR S E . BRI R RS 3ok,

TER S R R SR T, HE B AR A R BUAE B AR e R i 22 1 R B UM B H B, 2 0, B B
AE, B, 7EBRRISIR T 16 B SR X W 2 B2 L i s v £ BRI KM RN T o B, 2SR
16 B HB B IR (R RN -5 T8 UM X R4 i 52 o
2 EHIEGR
2.1 FEHLEIR

Bl 12 ¢=0.32 B, FEVLEIR T , 16 BB IR 330 (o) 5 RF BN (b) XA AR YR m, E 2 2
REMLEEIR T , 176 B M SR IR B 4230 5 38 S UM Wk R Y 407k 1 (a) ,5(b) ,7(c) F18(d) BRm

s P| e P3 s PS5 emmm P7 g =032, D=03
wums P) 0 awsan P4 P66  swuse P8

IE

I
0 1000 2000 3000 4000 0 1000 2000 3000 4000
i | Time (a) e Time (a)

Bl BEYLSIRT , AR LS BRI [E (a) 53R CE(b)

Fig.1 Indirect effect of habitat destruction /E (a) and competition effect CE (b) on different species under random destruction
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species 1,2,3,4,5, 6,7, 8 respectively
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Fig.2 Indirect effect of habitat destruction /E and competition effect CE of species 1(a),5(b),7(c) and 8(d) under random destruction
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Fig.3 Indirect effect of habitat destruction /E (a) and competition effect CE (b) on different species under random destruction
P1, P2, P3, P4, P5, 6, P7, P8 S35 0pkh 1, Y070 2, YFh 3, 40Fh 4, 0% 5, %0 6 %6 7, 9% 8 P1, P2, P3, P4, PS5, P6, P7, P8 are
species 1,2,3,4,5, 6,7, 8 respectively
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Fig. 2 Indireﬁt effect of habitat destruction /E and competition effect CE of species 1(a),5(b),7(c) and 8(d) under random destruction
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Fig.3  Indirect effect of habitat destruction /E (a) and competition effect CE (b) on different species under random destruction
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