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The major challenges

* Feeding the world population, in a situation of increasing population
and diet transition

* Adapting to and mitigating climate change
* How to reduce GHG emission?
 What are the responses to increasing temperatures?

* Restoring biodiversity
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High quality forage
production
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Perennial legumes and ecosystem services
Millenium Ecosystem Assessment (2005)
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* Primary Production
+ Habitat Provision

» Spiritual

» Aesthetic

* Educational
* Recreational

Source: Millenium Ecosystem Assessment, 2005.

+ Climate Regulation
* Flood Regulation
« Water Purification
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How to use
alfalfa?
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Alfalfa services

* Per se and intercropped:
* High quality and high-protein biomass
Reducing the use of N fertilizers and the Green House Gas emission

Alfalfa and its root microbiome: the rhizobium community and the mycorrhiza
community play a role in the N,O emission

Massive reduction of N,O in intercropping
Positive impact on biodiversity

* |n rotation
* Massive impacts

* A special attention to be paid to the alfalfa termination
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Nitrous oxide emissions associated with ammonia-oxidizing bacteria abundance in
fields of switchgrass with and without intercropped alfalfa
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Alfalfa and biodiversity

* It has been shown that alfalfa has very strong biocontrol effect on the
neighbouring crops
 Alfalfa >> Orchards
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Clemente-Orta et al, 2020
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LOCAL VARIABLES
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Alfalfa and biodiversity

* It has been shown that alfalfa has very strong biocontrol effect on the
neighbouring crops (Clemente-Orta et al, 2020)

e Alfalfa >> Orchards

* Alfalfa increases both early and late predation of aphids (in cotton
crops in Australia) (Costamagna et al, 2015)
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Landscape-scale pest suppression is mediated by timing of predator arrival .
Costamagna et al, 2015. Ecological

applications
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Alfalfa and biodiversity

* It has been shown that alfalfa has very strong biocontrol effect on the
neighbouring crops (Clemente-Orta et al, 2020)

e Alfalfa >> Orchards

* Alfalfa increases both early and late predation of aphids (in cotton
crops in Australia) (Costamagna et al, 2015)

* Complex interactions exist with the neighbouring habitats (Kross et al,
2016)

* With rich edge habitats, more efficient avian conservation and more bird
foraging to control pests
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Avian abundance in alfalfa field is
related to the surrounding habits and
especially the edge habits
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Spatial diversification of cultivated
and uncultivated habitats

No field margin (f.m.)

The collective scientific expertise on the natural regulations
obtained from increasing functional diversity (Inrae, Oct 2022)
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Temporal diversification of cultivated and uncultivated habitats

| complex f.m. (grass strip + hedge) #J Complex f.m. + specific habitat:

Increasing field and landscape diversities leads to more
natural regulations of weeds, pests and diseases
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Multi-criteria assessment of alfalfa services
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Alfalfa:

- High soil organic matter
- High soil water storage

- High nitrate conservation

Syswerda et al, 2014. Agricuture, Ecosystems and Environment



Alfalfa in rotation

* Benefits for biodiversity

* Massive benefits for the soil
* Reduction in soil resistance to root growth: - 8%
* Increase in cation exchange capacity: + 16%
* Increase in salt-extractable soil carbon: +157%
* Increase in soil microbial biomass: + 62%
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Some benefits may be lost at alfalfa
termination

* How to destroy alfalfa crops?
* Tillage vs no-till + herbicide ?
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Some benefits may be lost at alfalfa
termination

* How to destroy alfalfa crops?
* Tillage vs no-till + herbicide ?

e Alfalfa termination and GHG emissions
e Alfalfa — wheat vs continuous alfalfa
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In the wheat crop (#) following an autumn termination of alfalfa, there is no
significantly more GHG than in a continuous alfalfa ()

Trozzo et al, 2020, Italian Journal of Agronomy
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Some benefits may be lost at alfalfa
termination

* How to destroy alfalfa crops?
* Tillage vs. no-till + herbicide ?

e Alfalfa termination and GHG emissions
e Alfalfa — wheat vs. continuous alfalfa

* Following an alfalfa, addition of Biochar may be beneficial for
providing supporting services (C/N ratio)
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Conclusions

* Benefits from alfalfa in rotations are massive but also depend upon management
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Conclusions

* Benefits from alfalfa in rotations are massive but also depend upon management

* Adoption of innovative practices and systems must consider the locked-in
systems in which farmers are involved
Two major issues to foster transition
- The enclosure patterns
-  The weight of specific investments
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