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Predator-prey system in microcosm

Combining experimental and modeling approaches
for understanding their population dynamics
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The basic predator-prey model

Nutrients[Nitrogen] dN/dt = 8(N;:- N)-Fe(N) C .
Algae [Chlorella} dC/dt = Fc(N)C - Fs(C)B/e - 6C
growth-rotifer predation-outfiow
Rotifers{total Brachionus]  dB/dt = Fs(C)R -(6 +m)B

Rotifers [reprod. Brachionus}

Fe(N)=bcNAK ¢ +N)
Fs(C)=baC/(K 8 +C)

growth-outflow-mortality

dR/dt = F(C)R - (6 +m +A)R

growth-outfiow-mortality-aging
Ni = nitrogen input concentration
6 = dilution rate

€ = assimilation efficiency
A = decay of fecundity

m = mortality s

Fussmann et al. (2000)
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Population dynamics of the rotifer-alga system

model prediction
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Algal rapid evolution altered population cycling

—e— Chlorella (alga) —e— Brachionus (sotifer)
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Rapid evolution in response to changing environments

Experimental treatmenis
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Strange population cycling 1

- Algal density stayed almost constant,
: while rotifer density fluctuated largely
+ No sign of trophic interaction??

~-e— Chlorella (alga) —e— Brachionus (rotifer) "

Yoshida st al. (2007)
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