ooooog

O0000000ooo00o0ooooooooooooooooooooon
Theoretical consideration on the existence of keystone species in a competition system:

Analysis of a mathematical model

oood
oooooooooo
Satoshi KUBOTA
Department of Mathmatics, Faculty of Science,
Hiroshima University, Kagamiyama 1-3-1, Higashi-hiroshima 739-8526 JAPAN

000000000000 00000 1000000000000000000000000000
0000000000000, 000000000000000000000000000000000
(secondary extinction) 10000000, 0000000000000000000,0000000
0000000000000000000000000, 00 Lotka-Volterrad NOODOOODOODOO
(i=1,2,--, N)O

N
dn;
dtz = € — O;0;N; — ' E - .crzﬂjnj n;. (1)
J=1, j#i

n;00i000000,00000000000000,400,;00000000000000, o
0000000000:000000000000000000000000000000, Shigesada O
(1984) 000000000
00000,00000000000001000000000000000000000000000
0000000000,000000000000000000000000000000,000000
00000000000000000000000000,001000000000000000000
000000000000000,00000000000000000000000000000000
00000000000,000000000000000000000000000000000000
000000000000000000000000000000000

In this work, we consider the Lotka-Volterra multi-species competition system (1), focusing
on the state transition after deleting a species in it. n; is the population density of species
1, a; an intrinsic factor of intraspecific competition, 8; an intrinsic factor of the interspecific
competition, and o; a factor of the defensive ability of ¢ th species against the competition
effect. Shigesada et al. (1984) studied the existence and the stability of the equilibrium state
of (1). After a species deletion in the system, the Secondary extinction of another species
could occur due to the collapse of balance among competing species. The occurrence of
secondary extinction depends on which species is deleted. We may call the species which
deletion causes the secondary extinction the “keystone species”.

In this work, we consider with what condition the secondary extinction occurs after the
deletion of a species in the system at the coexistent equilibrium state. If the intraspecific
competition effect is stronger than the interspecific one for every species, any species dele-
tion does not cause the secondary extinction. If only a certain species has the interspecific
competition effect stronger than the intraspecific one, the secondary extinction could occur.
We find that the deletion of a species with the intraspecific competition effect compatible to
the interspecific one or a species affected less by the competition effect is more likely to cause

the secondary extinction.



