Agroforestry systems in Europe – role and functions in diverse socio-economic contexts
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Agroforestry is defined as “the practice
of deliberately integrating woody
vegetation (trees or shrubs) with crop
and/or animal systems to benefit from
the resulting ecological and economic
interactions”.

Source EIP-AGRI Focus Group, 2017: https://ec.europa.eu/eip/agriculture/sites/agri-eip/files/eip-agri_fg_agroforestry_final_report_2017_en.pdf

Within the framework of SustainFarm
project
(www.sustainfarm.eu),
the
objective of this paper is to describe the
Integrated Food and Non-food Ssystems
(IFNS) from diverse agro-pedo-climatic
zones in Europe that constitute a network
of case studies to demonstrate their
efficiency in the use of natural resources
and in valorizing bio-products.
The trees are planted at within-row
spacing of 0.5 m and between-row
distance of 0.7 m. Each double row is 1.3
m apart, with a planting density of 18,600
trees/ha. Along the long edges of the SRC
belts, 4 meter-wide “turning headlands”
were created by fallowing a grass-ley, this
area was only for machinery turning
without any crop production. The biomass
belts are established at varying distances
of 50, 100, 150 and 200 m to assess the
spatial effects of distance.

DENMARK
The Danish IFNS is a combined Food
and Energy system, integrating food
(spring barley, winter wheat and oat)
and fodder crops (Lucerne and
ryegrass) with mixed stands of short
rotation coppice: willow, alder and
hazelnut.
ITALY
In Italian IFNS is the multifunctional
olive trees systems, considering olive
orchards with different management
schemes:
organic,
conventional,
abandoned, with pasture, with natural
weed.

Tree
density
300
trees/ha

The alley cropping system is planted as 10m
crop alleys separated by 3m wide twin-rows of
trees. Within rows, hazel is planted at a spacing
of 1.2m and willow 1.5m. Hazel is cut 5-yearly
and willow biennially, but the total amount of
biomass harvested from the two species over a
given time period is very similar (willow
6.31t/ha/yr; hazel 6.29 t/ha/yr @ 30% moisture.

POLAND
In Poland the IFNSs include different
systems: SRC integrated with arable
crops; fruit trees intercropped with
vegetables; silvopastoral system in
wooded grassland.

Farms
combining
production of willow in
short rotation coppice (SRC)
and
arable
cropping
integration is at the farm
level. Coppice material can
be chipped for use in a
biomass boiler on farm or
for sale to smaller heating
stations.

SPAIN
In Spain the IFNS includes a farming
system in which several Mediterranean
tree crops and livestock coexist

18,692
trees/ha

Olive yield Oil yield
3.5 t/ha

12-15 % of
the olive
yield

In the coppice mixed hedgerows trees are cut
on a 15-20 yr cycle with standing trees left every
approx. 10m. Woodchip yield from a hedgerow
allowed to grow for 20 years was 11.85 t/100m
(30% moisture).

Dry
biomass
yield
25.6 t/ha

The olive oil production comprises the
extraction of the oil from the olives.
This process produces additional byproducts that require to be properly
managed: Olive husk can be used to
produce bioenergy; Wet pomace can
be used to produce olive paste ; Olive
pomace can be used to produce biogas
; Wastewater can be used to fertilize
fields or in phytotherapy recovering
polyphenols

Cost for cutting ranged from approx.
£1/m with tree shears, £4–8/m with
a small chainsaw (three men) and
£2–3/m with a Bracke felling head.
Including haulage and chipping, costs
increased to approx. £9–11/m.

In 2016, Woodchip sold for £84/ tonne (@30%
moisture) through a woodfuel cooperative. Less
haulage, storage and handling, this was £7.56/m.
If used directly for energy on farm, however,
woodchip costs 1.6–3.5p/ kWh, versus 3.8p/kWh
for gas, 3.3-4.5p/kWh for heating oil and 7.4–
14.5p/kWh for electricity
Silvopastoral
system
integrates
wooded
grasslands
and
beef
cattle/sheep grazing. Wood
is harvested for farm
buildings heating or for
sale to local buyers.
Beef/lamb meat is sold to
counterparties as a highquality organic product.

Wood vegetation is spontaneously emerged as a result
of ecological succession of ecosystems. The age of
trees on the meadows may be over 100 years, but the
dominant trees are 5-10 years old trees. The density of
trees is very high in forest strips, characteristic for
forest ecosystems. In grasslands trees density varies
from 20 to 200 tress / ha.
Tree components include: olive trees,
citrus, almond, carob. Honey bees
contribute to tree pollination; goats
produce milk , meat and manure; geese
eat pasture and insects, produce meat
eggs and manure.

Stand
Biomass
yield
50.8 t/ha

200m SRC-winter wheat CFE
scenario gave the highest return
of 2386.8 €/ha

Olive orchards can be managed in
agroforestry systems: intercropped
with cereals, fodder legumes,
horticultural crops or combined
with pasture (sheep and poultry).

UNITED KINGDOM
The UK IFNSs include both alley
cropping systems, consisting of hazel or
willow short rotation coppice (SRC)
combined with arable cropping
(cereals, winter squash, lentils,
camelina, quinoa, vegetables, fertility
building legume ley) and mixed species
hedgerows managed by coppicing on a
15-20 year rotation.

ROMANIA
In Romania the IFNS includes
traditional silvopastoral systems with
pastures, hay meadows, trees, forest
strips.

Tree
density

Agroforestry organic
farm
integrates
production of fruit
trees (apple and
cherries)
and
vegetables
(cucumber, cabbage,
peppers, tomatoes,
leeks, zucchini, onion)
at field level.
The milk produced is processed by
traditional methods inside the farm,
resulting in cheese and whey. High
production of secondary outputs like
wood biomass is considered as being
a strong point for the system.
Net profit of 10 ha:
- 2.5 ha olive: 5,000 €;
- 2.5 ha citrus: 7,500 €;
- 1.5 ha carob: 1,600 €;
- 120 bee hives: 6,000 €;
- 60 goats and 100 geese: 1,000 €

