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CO
2 

emissions trend by country, 1870-2019 (log 

scale)

Financial Times, 18.11.2019
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No.

There’s hope.
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"We are as gods and might as well get good at it"

-- Whole Earth Catalog, 1968
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We can fix this.
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• 30% of global GHG emissions

• 50% of global employment

• 66% of global land use

• 75% of global freshwater use

But less than 5 % of global GDP.
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Food system GHG emissions

IPCC AR5 (2014)
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Livestock

The management of

Trees 
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Silvopastoral:

Trees and livestock
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Silvoarable:

Trees and crops
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Polycultures:

Many trees, many crops, 

sometimes many kinds 

of livestock (from bees 

and snails up)
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Grasslands:

Reproduce the 

impacts on the 

land of the 

predator-prey 

relationship
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Silvopastoral:

Trees and livestock
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Netherlands

Poultry weed, fertilise 

and control pests for the 

apples. 

The apples feed the 

poultry and protect 

them from raptors.
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Italy

The chickens weed, 

fertilise and control 

pests for the olives. 

The olives feed the 

poultry and protect 

them from raptors.
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Iberia

In these treed 

savannahs called 

dehesas (Spain) or 

montados (Portugal), 

the cork oaks and other 

trees feed the animals.

The animals suppress 

bush competition, thus 

lowering fire risks, and 

fertilise the trees.
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Poland

Intensive pulsed grazing 

increases biomass 

productivity, benefiting 

the apple trees.

The apples provide 

shade and windbreak to 

the animals.
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Burkina Faso

The livestock fertilise the 

shea and other trees 

and the crop fields.

The trees buffer 

droughts and rain 

storms for both crops 

and animals, and 

provide dry season tree 

fodder.
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Germany

The trees shade the 

dairy cattle, boosting 

milk production.

The cattle fertilise the 

trees.
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Belgium

The cattle eat nitrophilic 

plants, turning 

abandoned land into 

complex wooded 

pastures qualifying as 

Natura 2000 sites.
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Sápmi

The trees host lichens 

and other winter fodder 

for the reindeer.

The reindeer fertilise the 

trees.
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Czechia

Very thin soils – the 

apple trees were 

planted 60 yr ago in 

holes blasted in the 

bedrock with 

dynamite.
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Silvoarable:

Trees and crops
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Liagre F., personal communication

France

Tree alleys buffer 

extreme weather, host 

pest predators and add 

organic matter to the 

soil.

Crops force tree roots 

deepers, helping them 

cope better with 

droughts.
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Belgium

Fruit trees reduce 

midday heat, furthering 

crop growth.

Crops mean root 

competition with the 

trees can be more 

exactly managed than 

with grasses.



Transforming Lives and Landscapes with Trees

Niger

Leguminous trees 

provide nitrogen and soil 

organic matter to the 

crops, firewood for the 

kitchen, and help 

rainwater percolate into 

the soil.



Transforming Lives and Landscapes with Trees

France:

The trees provide 

ecosystem services 

(distributed shade, 

rainfall buffering, pest 

control…) to the crops.

The crops force tree 

roots deeper, making 

them all resistance to 

storm throw.
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Veneto, Italy

Alfalfa/cereal rotation in 

poplar/oak alleys.
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Niger

Fertiliser trees over the 

fields, fruit trees around 

the villages, crops and 

livestock under the 

trees.
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Zambia

Faidherbia albida alleys 

fertilize the maize
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Nicaragua

Timber trees shade the 

coffee.
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Sri Lanka

Leguminous gliricidia 

shrubs fertilise the 

coconut crop and 

provide woodfuel for the 

local biomass-to-energy 

plant
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England

Wood fuel coppice of 

poplar, hazel etc. and 

crop rotation alleys
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Polycultures:

Many trees, many crops, 

sometimes many kinds 

of livestock (from bees 

and snails up)
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Polycultures
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Kenya

Fodder trees, timber, 

crops
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Uganda

Coffee, papaya, 

plantain, timber, bees, 

chickens…
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Tanzania

Chagga gardens; timber, 

coffee, cocoa, banana, 

papaya, pepper, vanilla, 

honey, livestock, ground 

crops…
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Brazil

Oil palm agroforestry
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Uganda

Banana, coffee, vanilla…
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Brazil

High-input agroforestry 

systems with vegetables, 

annual crops, fertilizer 

species, and native trees
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Belize

Timber, fruit trees, milpa
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Grasslands:

Reproduce the 

impacts on the 

land of the 

predator-prey 

relationship
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How do trees help?
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Nutrient cycling
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Water cycle buffering
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Trees help water recharge

Ilstedt et al. (2016)
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Rooting depths, forest vs. agroforest

Forestry: 

most roots close to surface

Agroforestry: 

most roots at depth

Root density: meters of rootlets /m3 of soil Root density: meters of rootlets /m3 of soil
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Source : INRA Restinclières, France

AgricultureAgroforestry Forestry

Average nitrate leaching

Kg / ha / yr• Up to 50% less N 

lost under 

Agroforestry than 
arable

• Trees capture N not 
used by crops 

Reduced nitrogen leaching



Transforming Lives and Landscapes with Trees

Agroforestry and biodiversity

• Higher # of flora and fauna species (Birrer et al. 2007; Bailey et al. 2010 ; Lecq et 
al. 2017)

• Higher diversity and number of
• Insects (Stamps and Linit 1998)

• soil arthropods (Peng et al., 1993; Peng and Sutton, 1996, Pardon et al., 2018)

• birds (Gillespie et al., 1995; Berges et al. , 2010)

• pollinators (Sutter, 2017)

• Butterflies (Varah et al., 2013)

• All that can improve the natural control of pests (Simon et al., 2011). 

Higher biodiversity than agriculture or forestry 
(Torralba et al., 2016, Udawatta et al., 2019)
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Pest control

“Agroforestry practices resulted in lower abundances of both 

parasitic and non-parasitic weeds, and in higher abundances of 

natural enemies.”
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Late summer, no photosynthesis!
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© agroof

Late summer, photosynthesis!
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Light intercepted :

Walnut : 0.73

Wheat : 0.66
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The Land Equivalency Ratio: 

measuring the profits
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Willow alley cropping (Wakelyns, UK)
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Wakelyns Farms, UK
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It works even on rented land

Whitehall farm, Cambs. (UK)
• 100 Ha cereal farm 

• 15 year tenancy

• Fruit apple alleys set up

• 27 m alleys mean 24m 

cereal alleys (machinery) 

and 3m for pollinators

• Established to combat high 

wind erosion; boost 

biodiversity; use nutrients 

from deeper soil column; 

use more sunlight and 

water

• 92% of the area brings 

yearly crop income, 8% 

bring high fruit income
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LER = 1.4 + 0.5 = 1.9• Monoculture teak is not 

fertilized (not worth it). 

• Maize is always fertilized

• Intercropping maize and 

teak (with best spacing + 

pruning + thinning) can get 

LER values up to 2.0.

Teak & Maize 
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Castellani et al 2014, Internal Report 

Oil palm agroforestry 

Plot 1 (81 pl/ha)

)

Oil palm agroforestry 

Plot 2 (99 pl/ha)

Monocrop oil palm* 

(considering 99 pl/ha)

*Average yields at the same age in the same region according to Perez et al. 2007

Viabilidade de extração de óleo de dendê no Estado do Pará. Viçosa, UFV. 2007. 

hFp://portal.mda.gov.br/portal/saf/arquivos/view/biodisel/18_-_Dende.pdf 

Oil palm agroforestry

(% above monocrop yield)
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Zinder, Niger, 1980s
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Zinder, Niger, today.

These 10 million hectares of new agroforest 

parklands are yielding 

> 1,000,000 tonnes

more than before. 
(Reij, 2012; Tappan, 2016)
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Environmental LERs, too.

Forestry

Agroforestry

Agriculture

Value of ecosystem services from 

tree and shrub component
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43% of all 

agricultural 

land has more 

than  10% tree 

cover.

That proporRon 

is rising.
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Total biomass yield

Proportion

of farmers

Agroforestry

Monocrop

The key agroforestry input: skill.
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The essential 

enabling factor:
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Governance.
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Forestry code in Côte d’Ivoire

Regenerated farmers’ trees belong to the government. Penalties for 

deforestation are scant.
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Tigray, Ethiopia, 1980s
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Tigray, Ethiopia, 2019
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Changing forestry codes
Galma, Niger 1975 2003 

Source:  World Vision Australia
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In the EU, agroforestry has a simple and flexible definition: “a land use system in which trees

are grown in combination with agriculture on the same land” (Reg 1305/2013). This definition

is complemented by Article 4 of the EURAF Constitution: “Agroforestry practices include all

forms of association of trees and crops (silvoarable systems) and/or animals (silvopastoral

systems), on a parcel of agricultural land, whether in the interior of the parcel or on its edges

(hedges)”.



Transforming Lives and Landscapes with Trees



Transforming Lives and Landscapes with Trees



Transforming Lives and Landscapes with Trees

IPCC – Special report on CC and land
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If this is the 

future…



Transforming Lives and Landscapes with Trees

… why does the world 

tend to this?
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Natural
Forest

4.1 billion ha

Crop
Land

1.5 billion ha

Pasture &
Rangelands

3.4 billion ha

Wetlands

1.3 billion ha

Deserts

1.9 billion ha

Planted
forests
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Cheap capex and opex.

Expensive labour.
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Progress! 

Begone, old 

ways!
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Agrobusiness cashflow: 

regular sale of inputs

Agroecology cashflow: some consultancy
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Agroecology

marketing budget

Agroecology 

research budget

Agroecology

Political influence

Agrobusiness

marketing

Agrobusiness

research Agrobusiness

influence
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The “Feed the 

world” narrative
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Natural resources

Inputs    

Outputs

The present is win-lose
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Natural resources

Inputs    

Outputs

The future can be win-win.
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Us.

Thank you.


