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The influence of habitat destruction on the ecological effect of

metapopulation

LIN Zhen-Shan ( Department of Geography, Nanjing Normal University, Nanjing 210097, China). Acta
Ecologica Sinica,2003,23(3) :480~485.

Abstract: Loss of habitat due to human activities is a major threat to biological diversity, and habitat
destruction may be the major reason of species extinctions. Two points of interest and important questions
are who will be the first to become extinct in matepopulation communities when the habitat is destroyed,
the inferior competitors or the superior competitors? what effects will be exerted on the different species
by increasing the habitat? They are especially important today when environmental protection, restoration
of ecological balance are greatly advocated. Here we describe a model (Tilman et al. » 1994) that explains
multispecies coexistence in patch habitats and which predicts that their abundance may be fleeting. By
considerable numerical simulations, we have the following result under the condition of best competitors
with most abundant. equal mortality: the restoration of environment will lead to the rearrangement of
species order, from the natural number arrangement to odd-even order arrangement, while the strongest
species will enlarge its habitat. When environment is destroyed, the originally strong will become the
weakest one. If the percentage of destruction is greater than the occupancy rate of the strongest species.,
not only the strongest species, but the second, the third, -+ ,species will die out. At the same time, the
natural order of species evolution will change to another law: the even number species is superior to the
odd number species.
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Fig.1 The dynamical simulation of matepopulation on
the condition D= —¢
X1.X2.X3.X4 1. 2.
3 4 o
:Di=—q¢1=—0.3, D3=—qg3=—0.1, D=
—q1=—0.05
The parameters in Fig. 1 are, respectively, D)= —q;=
— 0.3, Dy=—¢q;=—0.1 and D, = —q, = — 0. 05.
Where X1. X2, X3. X4 are, respectively, the

proportion of site occupied by species nl, n2, n3 and n4
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Fig. 2 The dynamical simulation of matepopulation on

the condition D= —¢=—0.2,m=0. 02
X1.X2.....X8 1.
n=06.8

The parameters in Fig. 2 are, respectively, n=6 and »

= 8. Where X1, X2.... X8 are, respectively, the

proportion of site occupied by species nl, n2,... ,n8
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Fig. 3 The dynamical simulation of matepopulation on the condition D=¢
X1.X2,....X8 1. VAL 8 B
(a) D=0.3,¢g=0.3,m=0.02, n=4, nl ( ) :n2.n4.,n3.nl;
(b) D=0.3,¢=0.2.,m=0.02, n=4, nl ( 1600a) , :n2.n4.n3;
(¢) D=0.3,¢=0.1,m=0.02, n=4, nl ( 1100a  3400a), :n3.n4;

(d) D=0.3,¢=0.03.7n=14,4
(e) D=0.3,¢g=0.03,m=0.02,n=8, 6
(a),(b), (¢) and (b) are, respectively, D=0.3.,¢=0.3, n=4; D=0.3,9=0.2, n=4; D=0.3,9=0.1, n=4; D=

0.3,¢=0.03.n=4 and D=0.3,¢=0.03,2n=28. Where X1.X2...

occupied by species nl, n2,..., n8
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Fig. 4 The dynamical simulation of matepopulation on

the condition 0<ZD<q
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Fig. 5 The dynamical simulation of matepopulation on
the condition 0<<D<g
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