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INTRODUCTION OF TARGET SPECIES
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DESCRIPTION OF THE
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Desert
- Water limitagons
- Sun exposur
- Freezing
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INTRODUCTION OF THEIR
INTERACTIONS

* Nurse plants
protection against such adverse conditions

=
FACILITATION

 Water stress and nutrients

=
COMPETITION



POPULATION DYNAMICS BASED ON
LITERATURE

Saguaros growing under  Saguaros that have killed
Palo Verde tree a Palo Verde tree



THE MODEL
" c

Species-1 needs species-2 to survive in a part
of its life-cycle

Young specie:*—l consumes the resources that™
species-2 does not use

Old species*—l competes with speties-2 and
kills it

Species-1 behaves as a parasite!



But not any parasite...

As the killer cacti can survive for very long!!
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“Alien Cactus” Mode

dP P |
— = byPr - d,(1 + é}P — bs,(Ps, + S,) P +ds,Ps, + ds,Ps,

PT : total number of Palo Verde trees (PT = P + PSy + PSo)



“Alien Cactus” Mode

dP
dfy = bs,(Ps, + So) P — gsPs

— ds, Ps, — d,Ps,



“Alien Cactus” Mode

dPg
dt

F
- = _f,.".h.'J”.%'._- — d.S'.;.P.S'.;. — d‘pil + d + CE\:-)PS.:-
Kp



“Alien Cactus” Mode-a




“Alien Cactus” Mode

d‘;fﬁ = g5 Ps, — ds,Ps, — dp(1+ % T Cso) P,
% =d,(1+ ;—: + Cs,) Ps, — ds,5



Possible Qutcomes

* Endemy/Coexistence: Both
species survives

* Recovery: Cacti extinction

 Extinction: Both species extinct



Exploring the model

* Differential equations solved by numerical
Integration.
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* Differential equations solved by numerical
Integration.

* |nitial conditions:
* P: high population
* Psy: low population
* Pso: absent
* S0: absent



Exploring the model

Differential equations solved by numerical
Integration.

Initial conditions:
* P: high population
* Psy: low population
* Pso: absent
* S0: absent

Parameter space explored with the Latin
Hypercube



Model OQutcomes

Endemy/Coexistence: Both species
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Model OQutcomes

Recovery: Cacti
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Model Outcomes
Extinction: Both
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Change in Initial Population of Palo Verdes
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Change in Initial Population of Palo Verdes
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Growth rate of Saguaros
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Birth rate
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Conclusions

* Endemy/Coexistence: Both species

survives m m
>

* Recovery: Cﬁ:i exﬁction

 Extinction: h spegies extinct
" PEE



Conclusions

Competition rate (cSo), death rate of old cacti
(dSo) and maturation rate of cacti (gS) seem to
play an important role in the dynamics

Next steps:

* Explore other parameters while controlling
the effects of bp and dp

* Explicitly include abiotic stress (water
availability, temperature conditions, etc)
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