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Ecosystem services and
dis-services to and from
agriculture.

Solid arrows indicate
services, whereas
dashed arrows indicate
dis-services

Zhang et al. 2007.

Supporting services:
-Soil structure and fernility
-Nutrient cyveling

-Water provision

-Genetic biodiversity

Regulating services:

-Soil retention

-Pollination

-Dung burial

-Natwral control of plant pests
-Food sources & habitat for
beneficial insecis

-Water purification
-Atmospheric regulation

Ecosystem dis-services:
-Pest damage

-Competition for water from
other ecosystems
-Competition for pollination

To

From

Agricultural
ecosystems

Provisioning services:
food, fiber, and fuel

production

Non-marketed services:
-Water supply

-Soil conservation

-Climare change mitigation
-Aesthetic landscapes
-Wildlife habitat

Ecosystem dis-services:

-Habitat loss

-Nutrient runofff

-Pesticide poisoning of
non-target species

-
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Feedback effect of dis-services from agriculture to agricultural input (c.g.,
removal of natural enemy habitat can encourage pest outbreaks)

Bibliometry on the role of annual legume cultivars in ecosystem services :

very few papers !

1975-2012

Annual legumes
37000 papers

1975-2012

Ecosystem sercices x

variety/breeding
250 papers




% of papers about uses
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quality protein food feed forage manure

Traits:

Protein content
Antinutritional factors
Bioactive components
Seed size, colours




% of papers about cropping systems
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cropping system rotation intercropping cover crop agroforestry

Traits:

Architecture

Phenology

Earliness

Heat, drought, cold, freezing tolerance
Effect in rotation or in intercropping
Competing ability




% of papers about resource acquisition
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nitrogen phosphorus symbioses  soil microflora roots

Traits:

Specificity of symbiotic associations (rhizobia, mycorrhiza)
N contents in seed and residues

N2 fixation (evaluation of GR without N fertilization)




% of papers about adaptation to environment
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Traits:

Phenology

Earliness

Heat, drought, cold, freezing tolerance
GXE interactions




% of papers about biotic stresses

25

20

15

10
5
0 | | | . .

fungal disease weeds virus parasitic insects nematode

Traits:

Resistance

Escape (earlines-phenology, architecture)
Push-pull capacity




% of papers about pollinator/pollination

pollinator
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Traits:

Nectar, pollen

Flower colour

Insect species visiting




% of papers about variety types
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genetic diversity hyrid variety mixture transgenic

Traits:
variety type
Intra accession variability




% of papers about eco-systems targets

Traits: ?
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territory, land use

chain, socio economy

Traits: ?




Questions:

Which targeted zones and cropping systems ?

Which important criteria (modeling assisted) ?

Which phenotyping tool ?

Joint reference genotypes to characterize environmments?

Exploit GXE interactions

Identifying phenotyping platforms ?

Etc.

Proposal of a dedicated expert meeting on « criteria for ecosystem services »

With our difficulty of numerous species for different uses (grain, forage, services):

proposal of changing the name of our working group
From seed legume to annual legumes ?

Thank you



