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Abstract

Fig-fig wasp is a classic mutualistic system in nature. Fig provides a site for the fig wasp to lay eggs,
while the fig wasp pollinates the fig, enabling seed production. Moreover, the fig imposes host sanc-
tions on wasps that lay eggs without pollinating in order to limit their excessive reproduction. Based
on this mechanism, we consider a model of fig-fig wasp mutualism, incorporating the pollination rate,
the oviposition rate of the wasps and the threshold for tolerating oviposition. By the qualitative the-
ory of ordinary differential equations, we study the population dynamics of the model and its bifur-
cation. We show that the system exhibits bistability.
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Figure 1. Diagram of fig-fig wasp system
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Figure 2. Phase plane analysis of the fig-wasp mutualistic system for the case of S > u, where solid curves represent F-
isocline, dashed curves indicate P-isocline, stable equilibria are marked with filled points, unstable equilibria are shown as
open points
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Figure 3. Phase plane analysis of the fig-wasp mutualistic system for the case of /S < u, where solid curves represent F-
isocline, dashed curves indicate P-isocline, stable equilibria are marked with filled points, unstable equilibria are shown as
open points
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