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1 Context 

The AGFORWARD research project (January 2014-December 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 field-test innovations (through participatory research) to improve the 

benefits and viability of agroforestry systems in Europe,  

3. to evaluate innovative agroforestry designs and practices at a field-, farm- 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 2, 5ŜƭƛǾŜǊŀōƭŜ рΦмоΥ ά5ŜǘŀƛƭŜŘ ǎȅǎǘŜƳ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ŎŀǎŜ ǎǘǳŘȅ 

ŀƎǊƻŦƻǊŜǎǘǊȅ ǎȅǎǘŜƳǎέ.  The detailed system description includes the key inputs, flows, and outputs 

of the key ecosystem services of the studied system.  It covers the agro-ecology of the site (climate, 

soil), the components (tree species, crop system, livestock, management system) and key ecosystem 

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 address Objective 3.  

 

2 Background 

The stakeholder workshop held in Veneto within work-package 5 and further direct contacts with 

farmers (Bondesan 2014) provide a brief description and background data on free-range pig 

production systems used in Veneto region (north east of Italy) both with organic and conventional 

methods. The subsequent research and development protocol (Bondesan, 2015) describes selected 

demonstration plans. 

 

Integration of trees with crops or livestock production (agroforestry), which were more common 50-

60 years ago in the rural areas of Veneto Region, has been rapidly abandoned under the pressure of 

mechanization and the intensification of agriculture. Crop monocultures, large livestock units and 

integrated vertical production chains are key features ƻŦ άmodern agricultureέΦ ¢ƘŜǎŜ ǎȅǎǘŜƳǎ ƘŀǾŜ 

increased productivity, reduced production costs and ƛƳǇǊƻǾŜŘ ŦŀǊƳŜǊǎΩ income. However, negative 

effects of decades of intensification such as water pollution from nutrient leaching (from organic or 

mineral fertilizers), increase in the amount of pesticides used, increased weed and pest resistance, 

reduction of biodiversity, and increase of soil erosion have become more evident.  Large-scale 

livestock units concentrated within the same area can have negative impacts on the environment, 

can reduce animal welfare, can increase the risk of disease spread (especially for viruses) and the use 

of veterinary-drugs such as antibiotics which can stimulate new resistant strains. More recently 

agroforestry seems to have been re-discovered and is being promoted as a more sustainable way to 

provide ecosystem services, environmental benefits, as well as good level of productivity in 

temperate regions (Smith et al. 2012). 

 

In the Veneto Region, pig farms, as other livestock productions, are very specialized and vertically 

integrated intensive systems (e.g. farms with sows-piglets-, fattening units, feed company and 

abattoirs) and large sized units.  The farms are often concentrated in flat areas where crop 

production is possible (e.g. corn for feed production).  
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Extensive systems, such as free-range pig production, were re-introduced in the last 10-15 years, 

often linked with organic methods. These small size and multiproduct farms (estimated number is 

20-25, of which about a third are organic (according to the main official control bodies for organic 

farming) and produce heavy pigs (180-250 kg live weight) mainly for on-farm traditional salami 

production.  

 

The majority of these farms do not implement specific agroforestry practices but they use the 

available marginal areas with spontaneous trees and bushes.  Others have planted trees (e.g. willow, 

poplar, black locust, and oak) in row edges outside free-range paddocks to protect trees from pigs 

(scratching, biting cork and rooting). It is common knowledge among farmers that trees and bushes 

effectively contributed improved pig welfare, especially during hot summer weather and they could 

prevent nutrient leaching due to the deep root system. However, few farms have established 

agroforestry with energy crops in free-range areas. At the moment the great interest for energy 

crops (woodchip) is discouraged by the inconsistency of local wood-chain in arable areas, with high 

cost of harvesting-chopping and delivery of final products.  

 

As described in the report of the workshop with the stakeholders (Bondesan 2014), protecting young 

trees from pig damage, estimating biomass yield for wood-chip production and evaluating the 

benefits of agroforestry systems (such as better quality of meat from free-range fatted pigs) are the 

main drivers for the implementation of the system. 

 

3 Update on field measurements 

The demonstrative activities described in the research and development protocol (Bondesan, 2015) 

began in April 2015, and will continue until October 2017, at the free-range organic pig production 

unit at Sasse-Rami experimental farm (Ceregnano, Rovigo) with sow groups for piglet production and 

fattening. In addition, others demonstrative actions, only with growing-fattening pigs, will take place 

at Villiago organic experimental farm in the mountain area (Sedico, Belluno). Outdoor free-range 

growing-fattening pigs will run in the low mountain area from March to December depending on 

weather conditions. 

 

  
Figures 1 and 2. Sasse-Rami experimental farm: view of free-range organic pig production unit (left) 

and one paddock for pregnant sows, bordered with poplar trees (right). 
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Figures 3 and 4. Villiago experimental farm: view of free-range paddocks with trees-shrubs area (left) 

and growing pigs on pasture (right). 

 

4 Description of system 

Table 1 provides a general description of the agroforestry systems for free-range pig production in 

Veneto area (north-east of Italy). The description of case study systems is provided in Table 2a and 

2b. 

 

Table 1. General description of the agroforestry system for free-range pig production system 

General description of system 

Name of group Agroforestry for free-range pig production in Veneto  

Contact Valerio Bondesan 

Work-package 5: Agroforestry for livestock farmers 

Geographical extent Agroforestry systems for small organic and conventional free-range pig 
production were found on five farms in Veneto area (three in the plain and 
two in low mountain areas). A few more farms located in low mountain 
valleys are using a mix of spontaneous trees-bushes areas and permanent 
meadow as free-range paddocks.  

Estimated area Farms with free-range pig production in Veneto covers a very small area, of 
approximately 120-140 ha of which about half are organic. The main 
production is fattening heavy pig and only few farms raise a small group of 
sows for piglets.  

Typical soil types Varied 

Description Free range pig production characteristics in Veneto area. 
Sows (pregnant and lactating) are kept outside in electrical fenced paddocks 
the whole year; sometimes also fixed net-fences are needed to prevent 
contacts with wild boars. Pigs have access to huts (made of fibreglass or 
wood), placed directly on the ground and supplied with straw or other 
bedding materials. Normally no heating is provided during winter for piglets. 
Sows are kept in a group (with one boar for natural insemination) and 
assigned to single paddock 2-3 weeks before farrowing; piglets are weaned at 
7-9 weeks of age. However, some farms with small herds, also keep lactating 
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sows in dynamic groups, so that piglets stay within the mother for more time 
(weaned at 10-11 weeks). Water and feed delivery is provided by pipeline or 
tractor; feed is distributed daily for pregnant group or 2-3 times a week in 
lactating sows by using specific ad libitum hopper. 
 
Growing-fattening phases of heavy pigs, is mainly concentrated between 
March and December (9-10 months); the number of pigs per group is variable 
(from 12-14 to 25 or more) and sometimes they have different starting weight 
(40 to 70 kg). Also slaughter live weight change from one farm to another 
(from 180 to 250 kg or more) depending on the final products (different type 
of fermented salami).  
 
Pigs are normally restricted and fed daily; the majority of farms use on farm 
made mix of cereals (mainly corn and barley), bran and legumes (soybeans 
cake, peas, etc.) integrated with vitamin-minerals.  
 
Paddocks are normally used for two years (in the case of sows) and cultivated 
for one or two, before pigs return on same field. Fattening fields are used in 
different ways and with several rotation methods (pigs-crops) according to 
the number of months used per year, crops or cultivation techniques on 
pasture during winter months. Usually, fields are used for 2-3 years (for 8-9 
months each year) and cultivated with cereals for two years before returning 
with pigs. In a different system pigs stay in the field from May to November 
and crops (barley or mixed barley and peas) are cultivated for the other part 
of the year. This system require a specific type of soil (preferable sandy) and a 
good farming organization for seeding-harvesting crops in a short range of 
time. 
 
The stocking rate depends on production method (conventional or organic) 
and on specific vulnerability level area towards nitrates (maximum 170 kg of 
N ha-1 from manure per year). Common stocking densities for sows are 
between 7 and 10 per ha, whereas number of growing pigs vary from 13-17 
(organic) to 20-25 animals per ha (conventional, not in vulnerable areas). 

Tree species Mainly poplar (but also willow and back locust) in the plain areas. 
Hornbeam, chestnut, black locust , maple, and oak in low mountain areas 

Tree products Trees are harvested to produce wood: first or second quality poplar, 
packaging components and woodchips for energy use (sometime utilized 
within the farm as bedding-rooting material for pigpens). 

Crop species In the plain areas, winter cereals (barley, triticale with peas) and corn, 
sorghum in spring-summer cultivation. 
In mountain pasture with a mix of grass species. 

Crop products Barley, triticale or mix with peas are partially harvested (early stage as silage 
in balls, late stage as grains or grazed by sows). Summer cereals are normally 
harvested for grains (on-farm used as feed for pigs). 

Animal species Pigs 

Animal products Pork meat and different types of fermented άǎŀƭŀƳƛέ 

Other provisioning 
services 

Possibility of using trees leaves as fodder. 

Regulating services The trees and bush edges can provide shade during hot summers as well as 
providing protection from wind in autumn-winter months. 
Trees and bushes can reduce the risk of nutrient leaching from dung and 
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urine in free range pigs. 
The trees will increase carbon storage. 

Habitat services and 
biodiversity 

In the plain, agroforestry systems with free-range pig production, could 
increase biodiversity and have a positive effect on wildlife. 
Free range pig production using pasturage and tree-shrubs areas in low 
mountain valley (between 400-800 m asl) could utilize marginal or less 
productive meadows and prevent the abandon of agriculture activities in 
these areas (by offering different income source to farmers).  However more 
investigations are needed to find out medium to long-term effects of pigs 
rooting and biting on the soil biodiversity, nutrients accumulation and 
leaching and trees renovation. 
 

Key references See the end of report 

 

Table 2a. Description of the specific case study system (outdoor free-range sows and growing pigs) 

Specific description of site 

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

Address and 
coordinates 

Veneto Agricoltura Azienda Sasse-Rami, Via G. Verdi, 876 45010 Ceregnano ς 

Rovigo (Italy)  

45.050760̄ N; 11.880257̄ E 

Site contact Valerio Bondesan 

Site contact email valerio.bondesan@venetoagricoltura.org  

Example  
photographs 

 
 

Figure 5. Sows grazing in a farrowing paddock bordered with poplar trees (low 
density, planted in 2008); specific hopper for piglets feeding outside the fence 
(left). 

mailto:valerio.bondesan@venetoagricoltura.org
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Figure 6. Paddock for a group of pregnant sows, bordered with poplars and 
willows (plated in 2004); trees are outside the fence to protect them from 
sows biting. 
 

 
 

Figure 7. Group of growing pigs (June 2015) in a 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 protection-shelters tested 

Map of system  

 
 

Figure 9. Free range areas: colors and letters indicated different type of 
plantations (trees, density-spacing, age, etc.). 
A1 and A2: high density poplars planted in spring 2014; 
B1 and B2: high density willows, poplars, black locust, planted in spring 2014; 
C1 an C2: row edges 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 for trees protection in new as well 
developed plantations, and effects of different stocking rate (growing pigs) on 
trees (damage and plant development). 
 

Climate characteristics (average of last five years) 

Mean monthly 
temperature 

Mean monthly temperature is 13.7°C 


















