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Research Focus:
ÅOptimizing use of planned biodiversity to enhance agroecosystem 
services
ÅDeveloping integrated weed management strategies
ÅEvaluating cover crops and reduced tillage in organic systems
ÅAssessing effects of crop diversification on weed communities
ÅResearch on using functional trait diversity to manage weeds

Experience:
ÅOver 17 years researching sustainable crop production systems in farm
ÅParticipated in major EU projects linked to farm trials: OSCAR, 
IWMPRAISE, IPMWORKS, PATH2DEA
ÅParticipated to 10 National or regional project involving farm trials
ÅCo-design trials and projects with farmers and other stakeholders

Stefano Carlesi



Today aims

1.Define the concepts of biodiversity and agroecology.

2.Explain how the agroecological approach helps to innovate 
agricultural systems towards greater economic, social and 
environmental sustainability.

_________________________________________________

3. Present two examples of application of the functional use 
of biodiversity



CONCEPT#1
BIODIVERSITYANDAGROBIODIVERSITY



Biodiversity : what is it?

Biological diversity definition

      

the variability among living organisms 

from all sources including é terrestrial, 

marine and aquatic ecosystems and the 

ecological complexes of which they are 

a part.

This includes diversity
Å within species

Å between species

Å of ecosystems



What is agrobiodiversity?

Agrobiodiversity is the variability of animals, plants and micro-organismsdirectly or 
indirectly utilized for agriculture and food production. Includescrops, livestock, trees and 
fishery. Includes the diversity of genetic resources  (varieties and breeds) and of species 
utilized for the production of food, forage, fibre, energy and medicines. It also includes the 
diversity of natural species  supporting production (e.g. soil micro-organisms, predators, 
pollinators) and the general diversity of organisms present in agroecosystems.

FAO (1999) and OECD/CBD (Parris, 2001), adapted.
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Why does biodiversity matter ?

Millennium EcosystemAssessment(2005)



Agrobiodiversity : what is it?

wisegeek.com

gardenofeaden.blogspot.com



Agrobiodiversity : what is it?

«Campbellõs», Andy Warhol



CONCEPT#2
THE LEVELSOF AGROBIODIVERSITY









The 4 dimensions of biodiversity (space and time ):

the variability between living organisms and the 

ecological complexes of which these organisms are a part.

Genetic diversity

Cultivated varieties and 
populations

Species diversity

crops, weeds, 
associated organisms

Habitat diversity

the elements and 
processes at various 

levels of scale

Management Diversity



CONCEPT#3
PLANNEDANDASSOCIATED

AGROBIODIVERSITY





Planned and Associated Agrobiodiversity

Planned

Å Farmers decide which and 
how many crop to grow

ÅBreeders select varieties

ÅOther examples ?

Associated

ÅWeedsgrow in crop fields

Å Insects reproduce in the 
agroecosystem

ÅOther examples ?



CONCEPT#4
AGRICULTUREAND BIODIVERSITY



please observe these two graphs

Graph 1 Graph 2

http://www.fao.org/docrep/x530

3e/x5303e09.htm

http://www.sciencemag.org/cont

ent/277/5330/1300

http://www.fao.org/docrep/x5303e/x5303e09.htm
http://www.fao.org/docrep/x5303e/x5303e09.htm
http://www.sciencemag.org/content/277/5330/1300
http://www.sciencemag.org/content/277/5330/1300


CONCEPT#5
BIODIVERSITYFORAGRICULTURE



Agriculture and Biodiversity

AGRICULTURE serving BIODIVERSITY (A for B)

ÅNon production-related ecosystem services (e.g. species/habitat 
conservation, cultural/amenity values): CULTURAL SERVICES

AND

BIODIVERSITY serving AGRICULTURE (B for A)

ÅProduction-related ecosystemservices(e.g. soil fertility , biological 
pest control, weedreduction): PROVISIONING, REGULATING, 
SUPPORTINGSERVICES

Bàrberi et al. (2010). Weed Research 50, 388-401.
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Supporting
Å Nutrient cycling

Å Soil formation

Å Primary production

Åé

Provisioning
Å Food

ÅWood and fibre

Å Fresh water

Åé

Regulating
Å Climate regulation

Å Diseaseregulation

Å Flood regulation

Åé

Cultural
Å Social well -being

Å Aesthetics

Å Educational

Å Spiritual

Can you find an appropriate title for this scheme ?



Supporting
Å Nutrient cycling

Å Soil formation

Å Primary production

Åé

Provisioning
Å Food

ÅWood and fibre

Å Fresh water

Åé

Regulating
Å Climate regulation

Å Diseaseregulation

Å Flood regulation

Åé

Cultural
Å Social well -being

Å Aesthetics

Å Educational

Å Spiritual

Ecosystem Services

From Millennium EcosystemAssessment

http://www.unep.org/maweb/documents/document.300.aspx.pdf
http://www.unep.org/maweb/documents/document.300.aspx.pdf
http://www.unep.org/maweb/documents/document.300.aspx.pdf


Drivers of change: climate crisis

Source: Simpson & Burpee(2015). MEAS Disc. Paper#3. DOI: 10.1007/978-3-642-38670-1_68
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Drivers of change: climate crisis

Source: www.nationalgeographic.com/climate-change/how-to-live-with -it/crops.html

http://www.nationalgeographic.com/climate-change/how-to-live-with-it/crops.html
http://www.nationalgeographic.com/climate-change/how-to-live-with-it/crops.html
http://www.nationalgeographic.com/climate-change/how-to-live-with-it/crops.html
http://www.nationalgeographic.com/climate-change/how-to-live-with-it/crops.html
http://www.nationalgeographic.com/climate-change/how-to-live-with-it/crops.html
http://www.nationalgeographic.com/climate-change/how-to-live-with-it/crops.html
http://www.nationalgeographic.com/climate-change/how-to-live-with-it/crops.html
http://www.nationalgeographic.com/climate-change/how-to-live-with-it/crops.html
http://www.nationalgeographic.com/climate-change/how-to-live-with-it/crops.html
http://www.nationalgeographic.com/climate-change/how-to-live-with-it/crops.html
http://www.nationalgeographic.com/climate-change/how-to-live-with-it/crops.html


Drivers of change: biodiversity loss

Source: Hulme (2021). OneEarth. https://doi.org/10.1016/j.oneear.2021.04.015

Source: https://phys.org/news/2020 -09-biodiversity -loss.html

https://doi.org/10.1016/j.oneear.2021.04.015
https://phys.org/news/2020-09-biodiversity-loss.html
https://phys.org/news/2020-09-biodiversity-loss.html
https://phys.org/news/2020-09-biodiversity-loss.html
https://phys.org/news/2020-09-biodiversity-loss.html
https://phys.org/news/2020-09-biodiversity-loss.html
https://phys.org/news/2020-09-biodiversity-loss.html
https://phys.org/news/2020-09-biodiversity-loss.html


Drivers of change: biodiversity loss

Source: www.earth.org

http://www.earth.org/


Could you give an example of agricutltural
activities related to
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Drivers of change: biodiversity loss

Source: https://india.mongabay.com/2020/09

https://india.mongabay.com/2020/09


Could you think to some measures that may
mitigate agricultural negative externalities ?

Source: https://india.mongabay.com/2020/09

https://india.mongabay.com/2020/09


TOTAL # OF VARIETIES
1903: 3879
1983: 307

-92.1%

Drivers of change: agrobiodiversity loss



Come ci siamo arrivati? 

Breve storicizzazione

Agriculturalsustainabilityand intensive production practices, 
Tilmanet al., Nature 418, 671-677(8 August 2002) doi:10.1038/nature01014

http://www.nature.com/nature/journal/v418/n6898/full/nature01014.html


hyper -Simplification        Control ecosystem services (provisioning)

  aiming at: increase of each single process  efficiency 

Scaling-up means of 
material production:
ÅMeccanization
Å Synthetic inputs
Å Pesticide: (insecticides 

herbicides fungicides)
ÅFertilizers.
ÅGenetics selection 

developed in simplified 
context

Conventional Agriculture


