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How agroforestry IS boostlng the revenue
and resilience of Europe’s farmers
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Three presentations
1. What s, where is and why agroforestry?

Paul Burgess, Cranfield University
Co-ordinator of AGFORWARD project
(P.Burgess@cranfield.ac.uk)

2. Practice of agroforestry
~abien Balaguer
3. Policy recommendations for Europe

Rosa Mosquera Losada



What is agroforestry?

__Reclaimed arable land in
the Veneto region of Italy is
flat, open, and exposed with few trees
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The landowner explained that he was
practising agroforestry by planting trees
on every third drainage ditch every 90 m



- Apple trees on 27 m alleys
“:on an organic arable farm in England
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In many areas trees are
an integral part of the landscape
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Montado and cattle in Portugal




Silvopasture and silvoarable are the

main forms of agroforestry in Europe

Silvopastoral Silvoarable

Trees and shrubs Trees and shrubs
with forage and  intercropped
animal with annual or
production perennial crops



Agroforestry, dominated by silvopastoral

systems, covers 3.6% of Europe

Area (thousand ha)
0 2000 4000 6000

Spain
Greece
France
Italy
Portugal
Romania
Bulgaria
UK
Sweden
Germany
Other

I Silvopastoral
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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) (excludes 1.8 Mha of homegardens).




Other forms of agroforestry

Silvopastoral

Trees and shrubs
with forage and
animal
production

Silvoarable

Trees and
shrubs
intercropped
with annual or
perennial crops

Hedgerows,
windbreaks
and riparian
buffer strips

Trees and shrubs
bordering farm
land to protect
livestock, crops,
and/or soil and
water quality

Forest
farming

Forested
areas used
for harvest
of
speciality
crops

Home-
gardens

Trees/
shrubs
with veg.
in urban

areas
(1.8 Mha)



Agroforestry: seeking the synergy

between agriculture and trees

Agroforestry:
the deliberate
integration of
woody vegetation
with pasture
(consumed by
animals) or an
agricultural crop




Synergy

Concise

® n: interaction of two or
Oxford

more agents to produce a %ﬁ%&?ﬁ

combined effect greater

than the sum of their

separate effects.
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Walnut — cereal agroforestry in Southern France
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Production: more sunlight q@
used for photosynthesis

Agriculture Forestry Agroforestry

10 20 30 40
Years from planting

Modelled proportion of solar radiation intercepted by wheat
monocultures, walnut tree forestry, and a wheat-walnut
agroforestry system over 40 years (Dupraz and Liagre 2008)

memmm Light intercepted by wheat
mmmm  Light intercepted by walnut
mmmm  Not used
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Modelling

livestock carrying
i

capacity in
montados

Using models to predict productivity
T S

production?
wiewagforward ey

Why use trees on grazed

tion in psture e
tion G 1o the fight e water comped
et ot onth sstem

Tres aict vind spesd snd tomper
shee, crosting 3 midr clinate by

ook e et oo T

produc

and redxe lestock snergy requiements
rono ot s 201, P e 5L 2016)

forestry systoms (Fama o al. 2016, Ore achardage s that  uses essly

" choose the tee anor op speces and sl ypedepth
+ selct n sre for th simulstion (curent are uture chmate dot are

+ doin it values for biomass, st e 5ol and wete (otheise

ot vlues wil e )

the maagement 3. tre arfor crop desiy, days of planting,
pring,thining ard harvsting

The model simultes tee and undersiory growth, and all the interac
ors tha eist between these wo comporets regarling wter tse ight

intoenergy s sed 10 compu thecaryin capacityofthe system.

e conying copacy (mstock unds por ha)
© e et of heat e reduction on bestock weight gain

The average carying capacity vahaes in montados/dehesas systems are

Dl ot L. 2014, The Vd-SAFE model can be used 1o experment with

Improved seasonality of forage
and fodder production
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Yield and
climate change
adaptation using
alley cropping

wewagforwardeu

How can trees maintain
crop yields?

Shelter benefits for arable
production in Germany




Animal welfare benefits
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Commercial
apple orchards

Hens use more of | . F5
~  their range
e Less feather pecking
damage
1 * Fewer wild fowl visits
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Fodder trees on

dairy farms

Extend the grazing season with ‘

trees and shrubs

sgforvardeu 4 g
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Why browse woody How to integrate woody plants in a

k

plants? grazed paddod

To foce the chafenges arsing fom  An agrokoesty peddock (3 he) was co-designed weh formars resesrch-
doc tor ard fossl foel ers, achoial i jreers and edenson agent snd implmeried

e
nitrogen frisers and

Grsing i 8 crtcal sspect of energy sedd
Howsver, the




Farmers also recognise production benefits of
agroforestry

Positive attributes
0.0 1.0

Animal health and welfare
Diversity of products
Crop and pasture production

Animal production O Positive
Production of tree products
Quality of tree products

Crop and pasture quality
Disease and weed control
Predation loss to wild animals ;

1 Negative

1.0 0.0
Negative attributes

Responses of 344 stakeholders across 30 stakeholder groups (Garcia de Jalon et al. 2017)
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Economic
benefits of grazed
apple orchards in
England

Grazing under half.standard or

standard trees
wwwagiorwardeu

a
Why graze orchards with
eep?

Orchard grazing can offer financisl and

ycking and 3 rent from the sheep oW,
There can as b socitalbeneits in terms
of employment and plant biodiversy.

o integrating shesp. I the UK, about a thic of the
it

i lvels of brk dmage.

Ay St of grssed orchard systems & tha it s ecessary forthe shecp
10 be absent rom the orchard for 60 days before spple harvest Genesl-
Yy from August to October) to minimise foscal contamination of the frut.
Hance,  shosp produces must have.

olves sheep, appl tres, the grass undertorey and an ares ofseparate
 grasslorlor supplementaey grazing.

" in the UK and France reduce mowi

: Sheep in high-stem cider apple orchards
ng co

sts
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Grazing sheep
under walnut

trees

Producing high quality timber
whilst reducing costs
w ward e

Why introduce
Ii

aangrow e
503, withs loamy texture and noutal ot sighty bask pH.

e ploted o donsy of 333 ey 56 ) s where
plarting 1-2 yee- e, s3pings shouid be round 60-100 cm heght ha . .
rigaion’s needed ¥ summer droushe cccur. Fertlise s e ppld AN L i
ey sring ot tes o 01 . 0 3,0, 0 g K O ’

The trees are eey sensie to weed competition during the fit § yeas.

e — Intercropping or grazing with sheep =

be sbl o resch th crowns.

- _ increased tree diameter growth of walnuts
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| System Crop Land
area (%)

Monocultures Short rotation 100
coppice (SRC)

Organic wheat 100

Agroforestry  SRC 20
Organic wheat 80

Personal communication, Martin Wolfe, 2017)

Yield
(t DM/
total ha)

Value

(E/t)

Output
(E/ha/yr)




Agroforestry can open business opportunities

Positive attributes
0.0 1.0

Income diversity

Farmer image

Business opportunities

Local food supply

[ Positive
Profit
O Negative
Rural employment
Tourism
1.0 0.0

Negative attributes

Responses of 344 stakeholders across 30 stakeholder groups (Garcia de Jalon et al. 2017)
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Agroforestry is biodiverse
and stores high levels of carbon
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. Olive trees
intercropped
with chickpeas

Increasing income from your
olive grove
naghraania

Why (hl(kpeas’

cultiating chickpeas amorg trees
One of the impotunt chuacritics of
chickpoas
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Where and how to plant

e A ralwas conduced in Molos, Cental Goece, in 67 year ok ole giove

‘of “alamont anc “Amphisa” vrieties. Tre spacing betwosn the troes s
10m The rslimvobved tho trestrmerts with three sepications: o tress
hickpes, o trees + omgano s olve trees slone a5 control.

A 02 ha ares wos cuivated with chickpoas and a smaller one with orega-

jsin 1. Ancther 0.2 ha of the orchards contsined ofe trees and other tree

species and the st only oive trves.
where cickpeas were

2016, The tris was repested aver three yes (2015, 2016 sed 2017,

Th best timing for seeding i betwean ste February and Match for lower
‘aitudes Howeve, athigher alt2udes, it can be sown up o ate Apeil
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~ Benefits of legumes, wild flowers and
3 mulches in tree rows
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Trees and crops:
making the most
of the space
Managing th tree understorey

for increased food production

and biodwersity

Wwagiorvardea

Why manage
the understorey?

In many sgroforestry sytems, the area
betee

Understorey crop options: what works?

Oiffrsnt approsches 1 undertorey managemant have beon trlled at

an Organic e i souther Engla. The famer, i Tobuas,has plrt

2 it o trees fo fru,tmbe 33 coppic producs s ows

T it i maple :

eam (Sebus cro Rallan kdr (s cordt; osk (Querus o black
hombeam o

. These e 20 m cropping allys between where vegetables are grown
a5 por of an organic otation. The aley width wes chosen 1o it with the

oh
young. Tees were panted into existing ground vegetation in Msech 2015,
d

dton.

food In Decomber 2015, the understoreys of two tee ows were planted with

dafiod bulbs (Narcisus ) with groups of 70 bulbs between each tree.
n March 2016, thubarb crowns were planted into another fow; 90 GowTS.
i total over the 150m row, The fis saeable harvest of 2 small number of

s dafiodis was in spring 2016, with the first main cop i speng 2017. Full

product 2019
3own in modles in spring 2016 and planted out in summer 2016. Globe

2016, with the fist crop ke o be in 2018

The daffodis and the globe atihokes have been planted ino rows sown

with 2 diverse legume and herb mi for polirators. In one tree row, the

s and tal herbs to provide ovenwinter habiats fo pest predtors. Other
options for understorey crops are shade-tolerant cufrary herb species or
‘species wath pharmaceutical properties, such as Melsa.




Modelling ecosystem services for

landscapes with and without agroforestry

European Bio-geographicéf )
Regions Ecosystem services modelled:
Alpine Continental Woood pastures * Crop biomass y|e|d
- Atlantic Mediterranean
sorea otore * Groundwater recharge rate

Nutrient retention
Soil conservation
Carbon sequestration

Hedgerows

Fruit orchards

Pastureso. Wood pastures® o B | Od IV€ I'S |ty
Chestnu . . . .
* Functional biodiversity
Montado - (PO”Inathn)

g9 ?Dehesa Olive groves

* Habitat diversity

Kay et al. (2017) Agroforestry Systems



Comparison of agroforestry and m
TNy

agricultural landscapes across 12 sites

Agroforestry landscapes

Higher:

* Nutrient retention

* Csequestration

* Soil conservation
Pollination services
Proportions of semi-
natural habitats
Lower:

* Groundwater recharge

Benefits
Nutrient losses
Soil losses

Carbon
sequestration
habitats
diversity
[ J

Groundwater
Habitat

recharge rate

Pollination
services

Semi-natural

Losses

:

— Agroforestry dominated landscape test sites

BiodiP/ersity

BN Agricultural dominated landscape test sites

Kay et al. (2017) Agroforestry Systems and supported by Torralba et al. (2016)



13 study sites in 10 countries
2300 respondents

28,878 locations of ecosystem
services

Plieninger et al (Submitted)

Ecosystem services
Farm products
* Harvestd products
®= Qutdoor activities
* Social interaction
® Aesthetic values
e Cultural heritage
® |nspirational values
* Existence values
® Habitat and biodiversity

AT : * Environmental capacities
Ry

» ~
\ ,‘_

. ‘ Heterogenous agriculture
B " 1 I Forest and rangelands

\ )
b ! 4,y E [ water and wetiands

&
- Ba
% ™

Public Participation GIS showed that
mosaic landscapes

(Sum and diversity of services
increase with landscape richness)




Agroforestry increases environmental resilience

Positive attributes
0.0 1.0

Biodiversity . . B

Landscape aesthetics

Soil conservation

Carbon sequestration [

Climate moderation

Water quality O Positive

Runoff and flood control
Change in fire risk

Control of noise and odour
Reduced groundwater recharge

[0 Negative

1.0 | | 0.0
Negative attributes

Responses of 344 stakeholders across 30 stakeholder groups (Garcia de Jalon et al. 2017)



Agroforestry delivers:

1. Production and animal welfare benefits
2. Business opportunities

3. Environmental benefits



Farmers indicate that agroforestry
has labour and administrative costs

Positive attributes
0.0 1.0

Originality and interest

Project feasibility
Inspection of animals

Regulation N
Mechanisation @ Positive
Management costs O Negative

Complexity of work
Administrative burden

Labour

1.0 : : 0.0
Negative attributes

Responses of 344 stakeholders across 30 stakeholder groups (Garcia de Jalon et al. 2017)




Farmers with vision
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Agroforestry in Europe:

1.
2.

More important than you think

Production and societal benefits such as
improved animal welfare, diversified income,
greater resource efficiency,

increased carbon storage and biodiversity
and enhanced soil conservation

Is undertaken by farmers with vision
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