Chapter 5: Competitive exclusion
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Question 6.5 on immune responses

d7T d/
=0T —pTI,  — =pTI 6]~ hIE kB,

dE dE
d—tl — a1 Bl —0pFE7 and d—t2 = agFol — 0pEs .

dE./dt gives: |=0e/X| and =0/ X>.
E, and E; have to be solved from dl/dt=0.
Substitute I=0/X into dEy/dt:

dFE
d—tQ — 5EE2 (CVQ/CMl — 1) < 0



Simplest mathematical model

Resource (e.g., amount of nitrogen available):

R=1—-—N; — N>

Two consumers

AN
— Ny(htR —d;) and d—tQ — Ny (boR — ds)

dNq
dt

With a fithess of

R()1 — bl/dl and R02 — bg/dg



Nullclines

Substitution of R =1 — N7y — N> into

dNq
—— = Nq(b1R —-d
” 1(b1 1)
yvields
dNq
W = N1 (bl(l — N1 — NQ) — dl)
which has nullclines N1 = 0 and
1
No=1—-——— N3

Ro,
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Similarly the dN5/dt = 0 nullcline is found to be

1
No=1-———N;
Ro,

Thus, plotting N> as a function of N; the two nullclines run
parallel with slope —1.



Paradox of the plankton,
bacteria in the gut, ...

How can so many species co-exist!?
co-existence not an equilibrium!?
Space is hot homogeneous!

Species are so similar that exclusion is slow!?
Species are largely controlled by parasites?



