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Agroforestry:
the practice
of deliberately
Integrating
woody
vegetation
with

crops and/or

animals Pprees
Mixed farming




Agroforestry practices

Silvopastoral Silvoarable

Combining trees and Widely spaced trees and Lines of natural or planted  Forested areas Combining

shrubs with forage and shrubs inter-cropped with  trees/shrubs bordering used for trees/shrubs

animal production annual or perennial crops  croplands/pastures to production or with vegetable
protect livestock, crops, harvest of production in
and/or soil and water natural standing  urban areas
quality speciality crops

USDA, ICRAF, FAO
e



Agroforestry — a tool for eco-intensification?
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Soil Carbon at Three
- Distances to Cork Oak
- to 1 m Depth, Mg ha

Howlett et al., Spain



http://www.123rf.com/photo_3339911_sheep-grazing-near-a-large-oak-tree-near-sutton-forest-new-south-wales-australia.html

z=r') Carbon stock in hedges

Carbon storage from a PhD by Matthew Axe (2015)

Field 2 m high
margin | Hedgerow

Above ground biomass (kg/m?) 0.26 2.78
Below ground biomass (kg/m?) 0.40 3.87
Soil organic carbon (0-30 cm) (kg/m?) 8.51 9.87
Total carbon (kg/m?) 9.17 16.52
Increase in carbon (kg/m?) 7.35
Assume 100 ha farm with 1.5 m wide 88.2
hedges and 8000 m of hedges (t C)

Value? of carbon stored in hedges (£) 1470

aAssumed values of Cis £16.72 per tonne (Bateman et al. 2014), which
is within the range (£11-37) quoted by Forestry Commission, 2016)
b Mean field size of 12.5 ha

GoogleEarth image of a Hawthorn hedge, trimmed on
three-year cycle, at Harnhill Manor Farm, Gloucestershire



Carbon sequestration of hedges
managed for woodfuel

~ Estimate of carbon sequestration from a blackthorn
.. hedge managed on 15 year rotation for woodfuel
(Crossland 2015)

Below- Harvestable
ground C carbon in
woodfuel
Carbon sequestration 0.053 0.470
(kg/m?/year)
C sequestration (100 ha 0.63 5.64

farm with 8000 m (1.5 m
wide) hedges (t C/year)

Value of carbon? (£/year) 11 94

aAssuming a carbon value of £16.72/t C (Bateman et al. 2014)



Riperian buffer: Another practice q@
suitable for biomass production




zz=2') Carbon sequestration by parkland

Carbon sequestration by parkland (4% tree cover)
over 14 years from tree planting (Upson et al. 2016)

I T (T R

Tree biomass (t C/ha) 35.9
Soil organic carbon (t C/ha) 59.6 59.4 46.2
Total (t C/ha) 59.6 63.4  82.1
Change (t C/ha) 3.8 22.5
Value of change? (£/ha) 63.5 376
Net change (t C/ha/year) 0.29 1.60
Annual value of C 4.5 26.8

sequestration? (£/ha/year)

aAssuming a value of £16.72/t C (Bateman et al. 2014)




How can agroforestry enhance provision of C(@
ecosystem services?

Reducing Physical degradation:

Flooding : T Erosion

Reducing Chemical degradation: i.e. organic or inorganic fertilizers



Impact: landscape agroforestry studied in

twelve European regions
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Kay et al. (2017) Agroforestry Systems

Twelve case study regions in Europe
- Atlantic (3)

- Mediterranean (4)

- Continental (4)

- Boreal (19

Social catchment .

> Landscape Test Sites (LTS), 8-12 x 1 km?
* Habitat mapping
* Modelling biophysical benefits
» Social catchment, 50-200 km?, 5-6 municipalities

* Public Participation Geographic Information
System (PPGIS)
* Deriving socio-cultural benefits




Does European agroforestry provide
biodiversity and biophysical benefits?

Fruit Orchards, Central Europe

Modelled Ecosystem Services

* Biomass yield

* Groundwater recharge rate

Nutrient retention

Soil preservation

Carbon sequestration

Biodiversity

* Functional biodiversity
(Pollination)

* Habitat diversity
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Yes!- Agroforestry enhances biodiversity ((Q

and biophysical ecosystem services

Agroforestry dominated

. landscapes
H : * better nutrient
0 ! retention
© * higher carbon
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* higher annual
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Agroforestry dominated * higher groundwater

Landscape test sites recharge rates
Agricultural dominated
Landscape test sites




Area (thousand ha)
2000 4000 6000

Spain
Greece

France

W Silvopastoral

O Silvoarable

Austria
Finland
Other

Area of agroforestry: Using LUCAS data:15.4 Mha (3.6% of total area and 8.8%
of agricultural area) (den Herder et al. 2017).




Impact: where can agroforestry

vield environmental benefits?

Results from SAFE project (Reisner et al. 2007)
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40% of European arable land

Reisner, et al. (2007) Ecol. Engin 29, 401 — 418 ; Palma et al. (2007) Agric., Ecosyst. Environ. 119, 320 — 334.




What can agroforestry do to help reaching

future goals of European CAP? - ongoing
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B. Matrix of agroforestry that can regionally mitigate the above-mentioned deficits: Key findings from
AgForward participatory R&D process

| «Threats in soil biodiversity»

«Wind erosion» ]

e

C. Contribution to CAP goals
* Estimation of the potential of the proposed agroforestry systems to I 5 O
mitigate multiple environmental problems based on results from h

12 European case study regions
* Estimation of their overall contribution to climate change
mitigation via carbon storage in Europe.




AGFORWARD ii:

Agroforestry for Europe
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AGFORWARD ii:

Agroforestry for Europe

Nuts from Eurostat 2010.




Conclusions

 Agroforestry is an excellent tool to increase productivity
and provide ecosystem services if adquate species are
mixed for a specific context

 Agroforestry increases resilience in plots and farms while
mitigating and adaptating to climate change

« Woody components providing multiple ES benefits in
agricultural systems and should be promoted




Thank you for your attention!

More information:
www.agforward.eu
and
www.agroforestry.eu/afinet

~ www.facebook.com/AgforwardProject
. AFINET - www.facebook.com/AFINETproject

AGFORWARDm

stry for Europe  §:°°
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