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The competition model of species at different types of habitat and ssimulation sudies

and applications
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Abgtract : Human activities are dfecting the habitat , which decrease the number of habitats and recede the qudity. The bigges
threat to goecies divergty worldwide isthe loss of suitable habitat. Human activities dfect gpecies dynamics and further irfluence
oecies diverdty by changng habitat. Soecies conpetition is one of the npg inmportant ecologca oourses that dfects the
aewlvement of ecosygem. FPecies evolvement at different types of habitat is very conplex, © there is an urgency to undersand
goecies reponses to human-caused habitat degradation. On the bads o Tilman' s research and nodd , a conpeting codficient is
introduced into dynamica nodd of metapopulation and a methermetical nmode of conpetition arong the metapopul ation gpecies is
edablished, a the same time, the conpeting trends of five metagpecies at different types o habitat are smulated by means of
computer ressarch. The results of Smulation show that : (1) The comrpeting exclusion intendty anong the fpecies is diginct in
different structure of communities(dfferent g values) , the conpeting exduson intendty of species is bigger in community which
includes superior Pecies than that which has irferior ecies. The digersd ahility of gecies plays a ddinite role in gecies
conpetition. (2) With the level of habitat degradation increased , the negative irfluence on superior conpetitors become sraller ,
while bigger on irferior ones. (3) With the increasng of habitat resoration extent , conpetition between the superior and irferior
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oecies becomes nore fierce. The dfect of conmpeting excluson on superior gecies increases, while the irferior ones becomes
sronger , the conplexion emerges that the superior one becomes weak and the irferior one becomes grong. (4) The conpetitive and
derd ahlity have a prafound efect on the conpeting dimnation and coexidence of ecies, the ocondtion of ecies
conmpetition and coexi gence is the conpetitive ahility have a nonlinear minus correlation with digpersa power. (5) The ecologica
orders of superior and irferior gecies will change.

Key wor ds:habitat ; gpecies conpetition; digpersd ability ; conpetitive ahility ; nodd and smulation
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Fg.1 The resultsof gecies conpetition without degtruction and regtoration of habitat
:D=0,m=0.02/a,a=0.3,(a) q=0.1,(b) g=0.3 The parameters are regectivdy D=0,m=0.02/a,a=0.3,(a) q=0.1,(b) g=0.3
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Table1l Thetime o extinction and equilibrium value of species competition

1 Secies 1 2 Soecies 2 3 Jecies 3 4 Secies4 5 Yoecies 5
Extinction time(a) Equilibrium vaues
g=0.1 774 1133 2731 0.175 0.518
gq=0.3 79 89 129 0.071 0.928
2.2 (D>0)
q=0.2,D 0.1 0.3, 2 2 ,
L ( 5) L L
, ( 123 , ,
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2
Fg.2 The reslltsdf gecies conpetition under destruction of habitat
:9=0.2,m=0.02/a,a=0.3,(8) D=0.1,(b) D=0.3 The parameters are repectivdy q=0.2,m=0.02/a,a=0.3,(a) D=0.1,(b) D=
0.3
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Table 2 The time d extinction and equilibrium value of species competition
1 Secies 1 2 Fecies 2 3 Jecies 3 4 SJecies 4 5 Secies 5
Extinction time(a) Equilibrium val ues
D=0.1 269 340 617 0. 164 0. 685
D=0.3 315 391 670 0.089 0.522
2.3 (D<0)
, e , m=m=0.02/a,a =0.3,q=0.2,
D=-0.1 D=-0.25, 3 3 1 , ,
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Fg.3 The resitsof gecies conpetition with regoration of habitat
q=0.2,m=0.02/a,a=0.3,(@d D= - 0.1,(b) D= - 0.25 The parameters are repectivdy q=0.2,m=0.02/a,a=0.3,(d D=- 0.1,
()D=-0.25

2.4 (a)
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3(b) , 3 : 12 ; 34
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Table 3 The time d extinction and equilibrium value of species competition
1 Secies 1 2 Fecies 2 3 Jecies 3 4 SJecies 4 5 Secies 5
Extinction time(a) Equilibrium val ues
D=-01 235 301 570 0.238 0. 849
D=-0.25 215 277 539 0. 204 0.971
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