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Paper	
  goal:	
  	
  

To	
  test	
  the	
  existence	
  of	
  	
  

horizontal	
  trophic	
  cascades	
  



Our	
  Goal	
  

To	
  model	
  the	
  system	
  in	
  order	
  to	
  uncover	
  which	
  mechanisms	
  are	
  

compaKble	
  with	
  the	
  results.	
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HarvesKng	
  experiment	
  

-­‐  15	
  minutes	
  

-­‐  Homogeneous	
  effort	
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HarvesKng	
  

There	
  is	
  	
  
horizontal	
  trophic	
  cascade	
  	
  

not	
  always	
  related	
  
to	
  the	
  decrease	
  in	
  	
  
aphid	
  abundance.	
  	
  



HarvesKng	
  -­‐	
  MODEL	
  

dW1

dt
= −d1W1 + ρβ1A1W1 − harvesting
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HarvesKng	
  

80%	
  

Abundance	
  of	
  Wi	
  

Number	
  of	
  
Wi	
  

harvested	
  
individuals	
  

187.5	
  

150	
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In	
  order	
  to	
  test	
  the	
  
relaKve	
  abundance	
  effect	
  

on	
  wasp-­‐aphid	
  interacKons…	
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PredaKon	
  terms	
  (relaKve	
  abundance)	
  

dA1
dt

= r1A1 −
r1A1

2

K1
−α12A2A1 −α13A3A1 −

Omax 1− e
−γAT( )

AT
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dt
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#
$
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−Omax (1− e
−γAt ) A1

At
W1

Prey	
  

−β1A1W1

AT	
  =	
  A1	
  +	
  A2	
  +	
  A3	
  



Predator	
  

AT	
  =	
  A1	
  +	
  A2	
  +	
  A3	
  

+ρβ1A1W1

+ρOmax (1− e
−γAt ) A1

At
W1
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  MODEL	
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  result	
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NEW	
  MODEL	
  

1) RelaKve	
  abundance	
  is	
  not	
  the	
  mechanism	
  

	
  

2) RelaKve	
  abundance	
  is	
  the	
  mechanism,	
  but	
  the	
  

history	
  is	
  not	
  that	
  simple	
  

	
  

3) To	
  explore	
  the	
  difference	
  in	
  compeKKon	
  among	
  

aphids	
  



Conclusions	
  

-­‐  The	
  paper	
  shows	
  the	
  existence	
  of	
  horizontal	
  trophic	
  
cascades	
  and	
  suggests	
  a	
  mechanism	
  

-­‐  Our	
  model	
  can	
  predict	
  horizontal	
  trophic	
  cascades,	
  but	
  is	
  
always	
  related	
  with	
  reducKon	
  in	
  aphid	
  abundances	
  

-­‐  The	
  addiKon	
  of	
  relaKve	
  abundance	
  in	
  our	
  model	
  
generates	
  two	
  types	
  of	
  trophic	
  cascades	
  

-­‐  The	
  experiment	
  and	
  the	
  model	
  support	
  the	
  existence	
  of	
  
horizontal	
  trophic	
  cascades	
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