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Dynam ic Study on the Non-A llee and A llee System of Two-competitive Sp ecies

Chen L ingling L n Zhenshan

( School of G eographic Sciences Nanjing NomalU niversity Jiangsu Key Laboratory of

Environm ental C hange and E cobgical Construction, Nanjing 210046 China)

Abstract A lke effect is ntroduced nb the wo-canpetitive species systan to establsh a two-species dynan © model
subject to the A lke effect and the non-A llee and A llee system of t o-can petitive species are ndwidually s ulated
Num erical smulatbn results show that (1) TheA lke effect could lead tom ultiple stable states i the two-species com—
petitive system  (2) It causes the coex Btence mpossble and even extincton of both species U ltin ate equilb rim w ill
be changed with mital patch occupancies (3) W ih competitive exclison, the A llee effect could cause all specis b go
extinctbn The stionger he A llee effect § the shorter the species’ survival perbd would be It degrades the superir
specks to be mferbr and upgrades the nferior superior sm ilar n hab itat destruction affecting the species ecobgical or
der (4) As adestabilizing factor in stability and in species persistence in the evolvement itwill significantly affect he
equilbrim even if it is slightly changed M oreover high mitalpatch occupanciesmay help persistence of those gong
extinctbn which dan onstrates A llee effectm ust be fully consdered n the pocess of e anmals potecton

K ey words A llee effect two competitive species equilbrium can petitive coex Btence competitive exclusion
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(a) 5,=0.4, b,=0.6; (b) b,=0.6, b,=1.2; (c) b;=1.2, b,=0.6; (d) b;=1.2, b=1.1
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Fig.1 The outcomes of competition of two—species without the Allee effect. N;=0.9, N=0.8, r;=0.1, r=0.1
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(a) Bi=B=0.2; (b) B=B,=0.3; (c) B=0.2, B;=0.28; (d) B1=0.26, B=0.2
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Fig.2 The impact of Allee effect on the two-species that competitive coexistence. N;=0.9, N=0.8, r;=0.3, r=0.1.
3.2 Alee
, / !, / , /
, ( 1b le).
( , 1b) R A llee s
s ,  Alee s ( 3a); Alee
(B, ), ( 3b), Allee
A llee , s Allee .
( 3o . ,
) ( 3d).
, A llee 4 (A llee
, ). A lke ( )
. A llee s

A llee

127 —



( ) 31 2 (2008 )

0.2 1

: — pF .
0.16 L) 08 o
- PRz
o ® 06
3
& i #
0.08 :l & 04
]
0.04 ||‘ 0.2§
3\ \ .
00 50 100 150 200 250 300 00 50 100 150 200 250 300
B [A]/4F B []/4F
T e e 08
S — 4 —
! l 12 N TR
06 5 06 N
®of =
§ 04 ;g 04
& &
02 \ 02
% 50 100 150 200 250 300 O 50 100 150 200 250 300
B (8] /4F B (8] /4F
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Fig.3 The impact of Allee effect on the two-species that competitive exclusion. N;=0.9, N.=0.8, r=0.6, r=1.2.
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