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Crippa et al. 2021

Globe
18
Gt CO,e
Outer circle: Land based = Energy
| ircl = LULUC Production
nner circle:
! m Packaging Retail

Industrialized

Industry

m Transport
Consumption

Developing

Waste

® Processing
End of life

GHGe

OECD

A 72%

7 threats

Infrastructure and the
built environrment

Energy and extractives

BIODIVERSITY

FOOD SYSTEMS

s impacted

n sum, the three
SOCIO-economic systems
together with climate

change impact

~79%

of all (near-)
threatened species”

The Cattle Site

Europe
North and Central
America
% of Global Population
% of Global Available
Freshwater Resources
Africa

South America

By 2025, an estimated 3 billion people will be living below the water stress threshold. Batween
1985 to 2025, global population and per capita water consumption are projected 1o grow at a
compound annual growth rate of 1.16 per cent and 0.67 per cent respectively,

Densely populated and developing regions of the world like Asia and Africa are expected to
face the maximum water stress.
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Global land use for food production
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The importance of livestock

ood production,
biodiversity, ...
For PEOPLE And the PLANET
Employment, income  |Biggest land usgr——
« Economy « Natural resources:
* Food and nutrition v Manure, soil carbon, energy...
« Cultural value - Water use/pollution, ﬂtfzsa‘r’]g
» Resilience and risk management ation, faina

GHGe...

Optimize the environmental footprint
“Good” & “Bad” l

Without compromising the good!

Sustainability is a big issue and needs to be managed

Restoration
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Sustainable food systems

1.Sustainable agricultural production

>COS

Sustainable intensification
Nature-based solutions
Agroecology
Regenerative agriculture
CSA

2.Shift diets
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3.Reduce waste
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Sustainable food systems... and livestock production

1.Sustainable agricultural production
« Stop expansion / conversion of natural ecos
* Increase productivity

* Resource use efficiency

» Efficient meat and milk production

2.Shift diets

Sustainable intensification
Nature-based solutions
Agroecology
Regenerative agriculture
CSA

* Less meat LIVESTOCK-SPECIFIC
e NoO meat [ROERIdEND -

: Management & Location
* Alternative mqat Livestock production

system

3.Reduce waste
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Livestock production systems

Income

family farming Food/nutrients specialized livestock production systems
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Ensuring system sustainability through integrating improved
forages in mixed crop-tree-livestock systems in the tropics

The power of Improved forages

Highly productive Better feed quality
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MAIN TYPES OF e
FORAGES

* @Grasses: Most widely used and commercialized i.e. >> 150 Million ha
worldwide

’\' » Selection parameters: Biomass, forage quality, tolerance to biotic
\ r (pests and diseases) and abiotic stresses (scarcity and access of
water)

» Contribution to organic matter, favorable GHG balances and
mitigating nitrate leaching and N20 emissions

.. * Legumes
.‘,!)# » High protein.c'ontent
» BNF and positive effect on GHG balances

ﬁ * Forage shrubs and trees (also mainly legumes)
» Nutrient cycling

» Often high drought tolerance
» Slow establishment but often long term persistence -‘2@\ <L
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Alliance germplasm (gene) bank:
Conserving the world’s largest collections
of beans, cassava and tropical forages
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Bea_n Tropical forage

Agrobiodiversity is key to  maintaining
ecosystems and providing adequate supplies of
healthy, nutritious food in the face of climate
change & environmental degradation.
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improving” the forages

SELECTION &

On-going activities: = Down-stream — FAN netv
Up-stream — screening memmms———— — oo

= Alliance-Crops for Nutrition and Health &  Not following
of genebank for deep-
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rooted and AMC

~

FORAGES WITHOUT AMC @ FORAGES WITH AMC

Anti methansgenic
compounds (AMC)

Q..

Forage Africa Network

Welcome to the Forage Africa Network:

F Nurturing Livestock and Sustainable Agriculture in Africa {9

We extend a warm invitation to explore the world of the Forage Africa Network - your ultimate resource
dedicated to advancing livestock farming and sustainable agriculture across the African continent. @ ¥

At Forage Africa, our focus is clear: we're dedicated to the promotion and enhancement of improved forages
that play a pivotal role in feeding livestock and elevating agricultural practices.

Q@ What We Offer:

¥ Forage Insights: Immerse yourself in a wealth of knowledge about improved forages. Discover the most
effective species, cultivation techniques, and management practices that can revolutionize livestock nutrition.

& Educational Resources: Dive into a comprehensive library of resources that delve into the science behind
forage crops, their benefits, and their impact on sustainable agriculture in Africa
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Ensuring system sustainability through integrating improved
forages in mixed crop-tree-livestock systems in the tropics

Gaviria et al 2021. Fron. Vet. Sci.

Sustainable intensification of (improved) forage-based systems, combining genetic, ecological
and socio-economic intensification processes, increases the efficiency of the systems, has the
potential to improve livelihoods, and yields a range of environmental co-benefits.
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Contributions of improved cultivated forages to
Agroecological transformation

1. Recycling

Use local renewable resources and resource
cycles of nutrients and biomass
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Reduced need for external inputs (feeds, agro-chemicals and water)

Biological N fixation (BNF) of tropical forage legumes

150

{g-m7)

Productivity of dry matier

=1
=

@
=

3 020
H i Wi o of
i it
g o :lcx i (18 [1]
Zz = oL = Pn'nnnwuln
1 . ' Seconcary gases
0.05
1] 0.00
Grass Alone Grass- Legume Grass Alone Grass-Legume: Giraess Alone Grass-Legume:
Type of pasiure
The integration of legumes increased pasture éﬂ-
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The legumes derived about 80% of their N via
symbiotic N, fixation.
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Gaviria et al 2020, Fron. Vet. Sci.

Contributions of improved cultivated forages to
Agroecological transformation

2. Input reduction 3. Animal health

Improved animal nutrition

TABLE 1 | The nutritional value of five different dists based on tropical-forages
(treatments) evaluated offered to Brahman cattle steers.

Unimproved Grass-alone in crop-livestock systems

Low productivity

Need for external supplies

LY Cayi Cay2 CayLl* CayLd** Hay Hi gh er
vl ¢ ,
: ";:J\ \ \thtle crop residues @ . DM 191 213 211 033 832 p.rotel'n,. .
FAR s ‘ i CP gkg DM 445 83.3 96.2 1285 goa  digestibility
. . L|ttle ! NDF, gkg DM 709.8 682.2 6385 580.9 6126  and energy
Low pasture carrying capacity . .
manure 4.5 kg COZGQ/ kg N ADF, g kg DM 4.2 3491 359.2 299.3 388.9 In grass-
Ash, g kg DM~ 1183 1214 1245 175.6 1403 |egume diets
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ GE, Mj kg DM-! 16.2 17.2 16.7 17.5 141
: IVDMD, g kg~ 511 618 610 806 479
Improved grass + legume in crop-livestock systems .
P g & Pt o ¥ . Animal welfare
5 Shadow provided by trees or shrub
Reduced need for legumes in silvopastoral systems
" y off-farm supplies : ) e Reduced heat stress/ water loss
ore crop resiaues
More P e Rest areas
manure .

Less walking around the
paddock = energy loss

[ et 45 kg CO,eq/ kg N

K

Higher biomass + better feed quality
= higher carrying capacity
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Vazquez et al 2020. AGEE

Contributions of improved cultivated forages and
silvopastoral systems to Agroecological transformation
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