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1 Context

The AGFORWARD research project (January-R8dédmber 2017)funded by the European

Commission, is promoting agroforestry practices in Europe that will advance sustainable rural

development. The project has four objectives:

1. to understand the context and extent of agroforestry in Europe,

2. to identify, develop and fieldest innovations (through participatory research) to improve the
benefits and viability of agroforestry systems in Europe,

3. to evaluate innovative agroforestry designs and practices at & fidldn and landscape scale,
and

4. to promote the wider adoption of appropriate agroforestry systems in Europe through policy
development and dissemination.

This report contributes to Objective 8,St A SN} 6f S pdmoY a5SiFAf SR aea

F INE T 2 NB a i N&e defilédSyistSny description includes the key inputs, flows, and outputs

of the key ecosystem services of the studied system. It covers theeagtogy of the site (climate,

soil), the components (tree species, crop system, livestock, management systengyapcbkystem

services (provisioning, regulating and cultural) and the associated economic values. The data

included in this report will also inform the modeling activities which help to astié@bjective 3.

2 Background
The stakeholder workshop held Veneto within work-packageb and further direct contacts with
farmers (BondesarR014) provide a brief description and background data on -feewe pig
production systems used in Veneto region (north east of Italy) both with czgamil conventional
methods. The subsequent esearch and development protocol (Bondesan, 2Gddgcribesselected
demonstrdion plans

Integration of trees with crops or livestock production (agroforestmh)ich weremore commons0-

60 years ago in the rural areas of Veneto Regitas been rapidly abandonadhder the pressure of
mechanization andhe intensification of agriculture. Crop monocultwdarge livestock ungtand
integrated vertical production chairere key feature® Fmodern agriculturé @ ¢ KSasS aeaidSvya
increasedproductivity, reducedproduction costs and Y LINE @ S Rincerhe N6 BeNdi, fegative
effects of decades of intensification such as water pollution from nutrient leaching (from organic or
mineral fertilizers), increase in the amount of pesticides usecieasa weed andpest resistance
reduction of biodiversity,and increase of soil erosiohave becane more evident. Largescale
livestockunits concentragd within the same areaanhave negative impacts on the environment,
can reduce animadelfare,can increa® therisk of disease spread (especially for v@sjsand the use

of veterinary-drugs such asantibiotics which canstimulate new resistant séins More recently
agroforestry seems thave been raliscovered ands being promotedis a more sustaable way to
provide ecosystem services, environmental benefits, as well as good level of productivity in
temperate regiongSmith et al. 2012).

In the Veneto Region, pig farmss other livestock productionsre very specialized andertically
integrated intensive systemge.g. farms with sowspigles-, fattening units, feedcompany and
abattoirs) and large sizg¢ units. Thefarms are often concentrated inflat areas where crop
production is possible (e.gorn forfeed production).

System description www.agforward.eu



Extensive systems, such as fre@ge pig production, were fimtroduced in the lastl0-15 years,
often linked with organic methosl These small size and multiproduct farms (estimatedniver is
20-25, of which aboug third are organigaccording to the mia official ©ntrol bodies ér organic
farming and produce heavy pigs (1850 kglive weight) mainly for ofiarm traditional salami
production.

The majority of these farms do not implement specific agroforegtrgcticesbut they use the
available margpal areas vih spontaneous trees and bushesthérs have planted trees(g.willow,
poplar, black locustand oak) in row edges outside fraange paddocks to protect trees from pigs
(scratching, biting cork and rooting). It is common knowledge amomgefis that trees and bushes
effectively contributedmproved pig welfareespecially during hot summer weather and they could
prevent nutrient leachingdue to the deep root system. However, few farms have established
agroforesty with energy crops in fregange areas. Athe moment the great interest for energy
crops (woodchip) is discouraged by the inconsistency of local whaih inarableareas, with high
cost of harvestinghopping and delivgrof final products.

As described in the report of the wkshop with the stakeholder&8pndesar2014), protecting young
trees from pig damage, estimating biomass yield for wobip production and evaluating the
benefits of agroforestry systems (such as better quality of meat fromnege fatted pigs) are the
main drivers for the implementation dfie system

3 Update on field measurements

Thedemonstrative activities described in theesearch and development protocol (Bondesan, 2015)
began in April 2015, andgill continue untilOctober 2017 at the freerange organic pig production
unit at Sass&kami experimental farm (Ceregnano, Rovigith wow grous for piglet production and
fattening. In addition, others demonstrative actions, only with growfiaiening pigs, will take place
at Villiago oganic experimental farnin the mountain area (Sedico, Bellundutdoor freerange
growingfattening pigs will runin the low mountain aredrom March to December depending on
weather conditions.

Geographic coordinates
WGS84 DD

LAT: 45.050760
LON: 11.880257

7 z\;ﬂ—: . - 3
Figures 1 and 2SasseRami experimental farm: view @fee-range organic pig production unit (left)

and one paddock for pregnant sows, bordered with poplar trees (right).
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Geographic coordinates
WGS84 DD

LAT: 46.104974
LON: 12.131409

Figures3 and4. Villiago experimental farm: vieof free-range paddocks wittreesshrubsarea (left)
and growing pigs on pasture (right).

4 Description of system

Tablel provides a general description of the agroforestry systdéon free-range pig production in
Veneto area (nortkeast of Italy). The description chse study systegis provided inTable 2a and
2b.

Tablel. General description of the agroforestry systemffee-range pig production system
General dscription of system

Name of group Agroforestry for freerange pig production in Veneto
Contact Valerio Bondesan
Work-package 5: Agroforestry for livestock farmers

Geographical extent| Agroforestry systems for small organic and conventional-feesgepig
production were found on five farms in Veneto area (three in thénpdend
two in low mountain areg). A few more farms located in low mountain
valleys are using a mix of spontaneous trbeshes areas and permanent
meadow as fregange paddocks.

Estmated area Farms with freerange pig production in Veneto covers a very small area,
approximately 12a140 ha of which about half are organide main
production is fattening heavy pig and only few farms raise allsgnoup of
sows for piglets.

Typial soil types Varied

Description Free range pig production characteristics in Veneto area.
Sows (pregnant and lactating) are kept outside in electrical fenced paddg
the whole year; sometimes also fixed Henhces are needed to prevent
contacts with wild boars. Pigs have acceskuts (made of fibeglass or
wood), placed directly on the grodrand supplied with straw or other
bedding materials. Normally no heating is provided during winter for pigle
Sows are kept in a group (with one boar for natural insemination) and
assigned to single paddock32weeks before farrowing; piglets are wearesd
7-9 weeks of age. However, some farms with small seatbo keep lactating
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sows in dynamic groups, so that piglets stay within the mother for more t
(weaned at 1611 weeks). Water and feed delivery is provided by pipeline
tractor; feed isdistributed daily for pregnant groupr@-3 times a week in
lactating sevs by using specified libitumhopper.

Growingfattening phases of heavy pigs, is mainly concentrated between
March and December {20 months); the number of pigs per group is vaiéa
(from 1214 to 25 or more) and sometimes they have different starting we
(40 to 70 kg). Also slaughter live weight change from one farm to anothe
(from 180 to 250 kgromore) depending on the final products (different typ
of fermented salami).

Figs are normally restricted and fed daily; the majority of farms use on fa
made mix of cereals (mainly corn and barley), bran and legumes (soybeg
cake, peas, etc.) integrated with vitaraimnerals.

Paddocks are normally used for two years (in theeag#ssows) and cultivate(
for one or two, before pigs retn on same field. Fattening fields are used i
different ways and with several rotation methods (pigsps) according to
the number of months used per year, crops or cultivation techniques on
pastue during winter monthsUsually fields are used for-3 years (for &
months each year)ral cultivated with cereals for twgears before returning
with pigs. In a different system pigs stay in the field from May to Novemb
and crops (barley or mixed Hay and peasare cultivatedfor the other part
of the year. This system require a specific type of soil (preferable sandy)
good farming organization for seeduhgrvesting crops in a short range of
time.

The s$ocking rate depends oproduction mehod (conventional opbrganic)
and on specific vulnerability levateatowards nitrates (maximum 170 kg of]
N ha* from manure per year). Common stdol densitiedor sows are

between 7and 10 per ha, whereas number gfowing pigs varfrom 1317
(organic) to 225 animals per ha (conventionalot in vulnerable areas).

Tree species

Mainly poplar (but alsavillow andback locust) in the pla areas.
Hornbeam, chestnutylack locust maple,andoakin low mountain areas

Tree products

Trees are harvested to produce wodilst or secondquality poplar,
packaging components and woodchips for energy use (sometime utilized
within the farm as beddingooting material for pigpes).

Crop species

In the plan areas, winter cereals (barldyiticale with peas) and corn,
sorghum in springummer cultivation.
In mountain pastue with a mix of grass species.

Crop products

Barley, triticale or mix with peas are partially harvested (early stage as si
in balls, late stage as grains or grabgdsows). Summer cereals are norma
harvested for grains (efarm used as feed for pigs).

Animal species

Pigs

Animal products

Pork meat ad different types of fermentedi & | £ | YA €

Other provisioning
services

Possibility of using trees leaves as fodder.

Regulating services

The trees and bush edges can provide shdulenghot summesas well @
providingprotection from wind in autumswinter months.
Trees and bushes can reduce the risk of nutrient leaching ¢hamgand
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urine in free range pigs.
The trees will increase carbon storage.

Habitat services and
biodiversity

In the plan, agroforestry systems with freeange pig production, could
increase biodiversity and have a positive effect on wildlife.

Free range pig production using pasturage and-skeibs areas in low
mountain valleybetween 406800 masl) could utilize marginal or less
productive meadows and prevent the abandon of agitiore activities in
these areagby offeing different income source ttarmers). Howevemore
investigatiors ae neededo find out mediumto longterm effectsof pigs
rooting and bitingon the soilbiodiversity nutrients accumulation and
leachingand trees renovation.

Key references

Seethe end of report

Table2a. Description

of thespecific case study systgimutdoor freerange sows and growing pigs)

Specific description of site

Area

The case study includes 3.5 ha, divided in eight main areas with different
of trees density and species (each area comprises different padétmcgsws
or growing pigs).

Address and
coordinates

Veneto Agricoltura Azienda Sas€Rami, Via G. Verdi, 876 45010 Ceregna
Rovigo (Italy)
45.050760 N; 11.880257E

Site contact

Valerio Bondesan

Site contact email

Example
photographs

valerio.bondesan@venetoagricoltura.org

Figure 5. Sows grazing in a farrowing paddock bordered with poplar tree
density, planted in 2008); specific hopper foglets feeding outside the feng
(left).
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Figure 6. Paddock for a group of pregnant sows, bordered with poplars &
willows (plated in 2004); trees are outside the fence to protect them from
sows biting.

Bt

Figure 7. Group of growing pigs (June 20a%) paddock with high density
poplar, planted in spring 2014) to test different types of shelters (see the
circle)
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Figure 8 Different types of protectioshelters tested

Map of system

Figure 9. Free rangwreas: colors and letters indicated different type of
plantations (trees, densitgpacing, age, etc.).

Al and A2: high density poplars planted in spring 2014;

B1 and B2: high density willows, poplars, bllackist, planted in spring 2014
C1 an C2: row egks of poplars bordering the paddocks (planted in 2004);
D1 and D2: low density poplars within the paddocks (planted in 2008);
E: low density poplars (plated in 2008).

Possible modeling scenarios

Comparison Technical analysis of different shelters ficres protection in new as well
developed plantatiog, and effects of different stocking rate (growing pigs)
trees (damagend plant developnent).

Climate characteristic@verage of last five years)

Mean monthly Mean monthly temperature i43.7°C
temperature
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