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Rural	  exodus	  à	  par7cularly	  in	  mountain	  areas	  

“This	  is	  such	  a	  wonderful	  place…	  
that	  I	  can’t	  figure	  how	  can	  people	  
live	  here	  all	  year	  round”	  

“People	  claim	  
for	  nature	  and	  
ecology,	  but	  

nobody	  wants	  
to	  come	  and	  

live	  in	  a	  town”	  

Context	  of	  the	  research	  



With	  the	  last	  crisis	  (but	  not	  only)	  à	  back	  to	  the	  countryside	  –	  new	  peasantries	  

Context	  of	  the	  research	  



To	  explore,	  through	  a	  social-‐ecological	  systems	  approach,	  the	  role	  of	  new	  emergent	  
peasantries	  in	  sustainability	  and	  resilience	  in	  the	  rural-‐urban	  conBnuum.	  	  

general	  objec-ve	  

O.1.	  Socio-‐cultural	  dimension	  

O.3.	  Ecological	  dimension	  

O.1.1.	  Percep8ons	   O.1.2.	  Knowledge	  

O.2.3.	  Tenure	  

O.2.2.	  Economic	  

O.2.1.	  Poli8cal	   O.3.1.	  Biodiversity	  

O.3.2.	  Land	  uses	  

Ecological	  
knowledge	  

Access	  to	  
the	  land	  

TransformaBons	  

O.2.	  Ins7tu7onal	  dimension	  

Context	  of	  the	  research	  



Ra7onale	  
Agroecology	  as	  a	  counter-‐paradigm	  à	  
linking	  farming	  produc8on	  to	  biodiversity	  
and	  ecological	  func8oning	  as	  well	  to	  
socially	  equitable	  and	  hard	  social-‐
ecological	  sustainability	  principles	  

Ants	  as:	  
-‐  Good	  indicators	  of	  changes	  

in	  ecosystems	  
-‐  Widely	  extended	  
-‐  Moderately	  diverse	  
-‐  Func8onally	  significant	  
-‐  Easy	  to	  sample	  
-‐  Large	  influence	  in	  

cul8vated	  plants	  

Transforma8on	  of	  agriculture	  
à	  Green	  Revolu7on	  à	  
increased	  used	  of	  synthe8c	  
fer8lisers	  and	  pes8cides	  

Small-‐scale	  farming	  -‐	  homegardens	  à	  
par8cular	  social-‐ecological	  role	  

Biodiversity	  
associated	  	   cul7vated	  

Important	  for	  ecosystem	  func8oning	  
-‐  Plague	  control	  
-‐  Mutrient	  recycling	  
-‐  Pollina8on	  



Aims	  

To	  evaluate	  the	  effect	  of	  two	  types	  of	  management	  
(agroecological	  and	  conven-onal)	  of	  homegardens	  on	  

taxonomic	  and	  func-onal	  diversity	  of	  ants,	  in	  two	  areas	  of	  the	  
Sierra	  de	  Aracena	  (Huelva).	  	  

	  
In	  par8cular:	  
	  
-‐  To	  explore	  the	  taxonomic	  diversity	  of	  ants	  through	  richness,	  diversity	  and	  

species	  composi8on	  in	  both	  types	  of	  management	  and	  valley,	  inside	  and	  in	  
the	  homegarden	  surroundings;	  

	  
-‐  To	  explore	  ants’	  func7onal	  diversity	  through	  five	  func8onal	  traits	  in	  both	  

types	  of	  management	  and	  valley,	  inside	  and	  in	  the	  homegarden	  
surroundings.	  



Study	  area	  
Sierra	  de	  Aracena	  (Huelva,	  Spain)	  



Methods:	  sampling	  &	  iden7fica7on	  

Homegarden	  

Surroundings	  

PiWall	  trap	  
-‐  10	   piWall	   traps	   in	   each	   homegarden	  

(N=5)	  and	  its	  surroundings	  (N=5);	  
-‐  2	  valleys	  (S-‐N);	  
-‐  2	  management	  regimes	  (A-‐C);	  
-‐  12	  homegardens	  per	  valley:	  
	  

	  à	  total	  N	  =	  240	  piSall	  traps	  

YouTube:	  “Hormigas	  en	  las	  huertas”	  



Methods:	  sampling	  &	  iden7fica7on	  

Homegarden	  

Surroundings	  

PiWall	  trap	  
-‐  10	   piWall	   traps	   in	   each	   homegarden	  

(N=5)	  and	  its	  surroundings	  (N=5);	  
-‐  2	  valleys	  (S-‐N);	  
-‐  2	  management	  regimes	  (A-‐C);	  
-‐  12	  homegardens	  per	  valley:	  
	  

	  à	  total	  N	  =	  240	  piSall	  traps	  

YouTube:	  “Hormigas	  en	  el	  laboratorio”	  
YouTube:	  “Hormigas	  en	  las	  huertas”	  

Iden8fica8on	  of	  ant	  species	  

Measurement	  of	  func8onal	  traits	  



Methods:	  variables	  and	  data	  analysis	  

Taxonomic	  
diversity	  

Richness	  

Simpson’s	  diversity	  index	  

Species	  
composi8on	  

Func8onal	  
diversity	  

RAO	  index	  (4	  traits)	  

Community	  Weighted	  Means	  

MANOVA	  Mul8dimensional	  Scalling	  

A
N
O
V
A
s	  

Data	  analyisis:	  “stats”	  ,	  “vegan”	  and	  “ggplot2”	  packages	  in	  R	  (R	  Core	  Team,	  2016)	  and	  Excel	  	  



Results	  &	  discussion:	  taxonomic	  diversity	  

•  No	  effect	  of	  the	  management	  regime:	  hor8culture	  tradi8on	  in	  the	  area,	  flow	  of	  workers	  
from	  the	  surroundings;	  

	  
•  Greater	  taxonomic	  diversity	  in	  the	  surroundings:	  more	  spa8al	  heterogeneity	  than	  the	  

homegardens;	  

•  No	  differences	  between	  valleys:	  the	  structural	  complexity	  of	  the	  surroundings.	  	  

Homegarden	  
	  	  	  	  	  	  	  	  Surroundings	  	  	  	  	  



Conventional 

Agroecological 

Results	  &	  discussion:	  species	  composi7on	  
•  Both	  inside	  and	  outside:	  no	  influence	  of	  

management;	  

•  Within	  homegardens:	  different	  species	  composi8on	  

between	  valleys	  à	  interac8on	  of	  management	  and	  

valley;	  

•  In	  the	  surroundings:	  different	  species	  composi8on	  

between	  valleys	  

Species	  composi8on	  is	  affected	  

by	  spa8al	  heterogeneity.	  



Results	  &	  discussion:	  func7onal	  diversity	  
Homegarden	  

	  	  	  	  	  	  	  	  Surroundings	  	  	  	  	   •  More	  func7onal	  diversity	  in	  the	  
surroundings	  than	  inside	  à	  trees;	  

•  Inside:	  no	  influence	  of	  management	  but	  
differences	  between	  valleys	  



Results	  &	  discussion:	  func7onal	  diversity	  
Homegarden	  

	  	  	  	  	  	  	  	  Surroundings	  	  	  	  	   •  More	  func7onal	  diversity	  in	  the	  
surroundings	  than	  inside	  à	  trees;	  

•  Inside:	  no	  influence	  of	  management	  but	  
differences	  between	  valleys	  

•  No	  difference	  in	  diets	  between	  inside/
outsideà	  hetereogeneous	  context	  

•  More	  afid-‐related	  feeding	  in	  conven7onal	  
management	  ;	  

•  Southern	  valley:	  preda8on,	  nectarivory	  and	  
scavenging;	  	  

•  Northern	  valley:	  granivory	  



Results	  &	  discussion:	  func7onal	  diversity	  
Homegarden	  

	  	  	  	  	  	  	  	  Surroundings	  	  	  	  	  

•  No	  difference	  in	  diets	  between	  inside/
outsideà	  heterogeneous	  context	  

•  More	  aphid-‐related	  feeding	  in	  
conven7onal	  management	  ;	  

•  Southern	  valley:	  preda8on,	  nectarivory	  and	  
scavenging;	  	  

•  Northern	  valley:	  granivory	  

Barely	  any	  effect	  of	  managment	  but	  this	  depends	  on	  the	  valley:	  	  
Differences	  in	  management?	  Important	  effect	  of	  the	  environment?	  

•  More	  func7onal	  diversity	  in	  the	  
surroundings	  than	  inside	  à	  trees;	  

•  Inside:	  no	  influence	  of	  management	  but	  
differences	  between	  valleys	  


