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Figure: Hawkmoth Lifecycle
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Figure: Model Diagram
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BIOLOGICAL FACTS

» Datura wrightii (P) is highly self-compatible

v

Plant leaves are the only food of Manduca sexta larvae (Mr,)
» But M. sexto adults (Ma) don’t depend exclusively on P

v

Pollinated flowers by M4 produce more fruit and seeds

v

The floral visitation component of the moth-plant
interaction is mutualistic



BACKGROUND MATHEMATICAL MODEL RESULTS CONCLUSIONS BIBLIOGRAPHY

0000 0000000 00000000
:

OBJECTIVES

Identify the key biological aspects of the system.

Create a minimal model that describes the population
dynamics of the system P-M-Mj.

Can this model predict coexistence of a plant and a
pollinator that is also its herbivore?
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SYSTEM OF EQUATIONS
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SYSTEM OF EQUATIONS

Setting some parameters:
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ANALYTICAL ANALYSIS

Now we search for equilibria:
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P solution:

equilibrium:

Gives a condition in order to get a biologically relevant
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Figure: M; Solution
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Figure: M, Solution
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ANALYTICAL ANALYSIS
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Setting b = 0.5, u = 10 (real part of eigenvalues negative):
1.00- 1.0- ti
variable '"5‘50
= pML 200
_S'E"A 100
0.75 0
0.9-
3
3050

pP

0.8-

o-
-
o-
o

=

3

@

n

o-

o

(]

S-

o

(--" :

0.0 ‘

N
0
i)



BACKGROUND

0000
:

MATHEMATICAL MODEL
0000000

RESULTS
O@000000

CONCLUSIONS BIBLIOGRAPHY

GRAPHICS
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Setting b = 2.0, u = 10 (at least one eigenvalue positive):
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BIFURCATION DIAGRAM FOR b
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CONCLUSIONS

» This model can describe the population dynamics of the
system P-M|-Mx
» We identified three parameters (b, i, x) that drive diferent
dynamics of the system:
» Extintion of the moth
» Coexistence
» Oscillations
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FUTURE STEPS

» Evaluate the effects of K varying with M4 instead of being
a fixed value

» Rescale the variables

» Make an exhaustive exploration of parameter values’
variation
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