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1. Introduction           

1.1 Aims and Objectives 

A key activity in WP3 of the SUPER-G project is to provide an overview of data, key gaps and 

trends in permanent grassland (PG) management. The core activity of the WP involves 

benchmarking and testing (i.e., data gathering through field trials, experiments and 

demonstrations) on commercial farms with PG in terms of profitability, sustainability and ES 

delivery. In Task 3.1a the project established 23 farm networks across six European 

biogeographic regions. The overall aim of this report was to give an overview of datasets that 

provide information on current and historical management of PG in Europe; present a short 

summary of the state and condition of PG in Europe based on the outputs from some of these 

datasets; and to gather data on PG management to characterize the SUPER-G farm networks 

and compare farm characteristics within the farm networks between biogeographic regions. 

Information from existing national databases and networks was collected using a standard 

form. Farm and PG management data was collected from 352 commercial farms within the 

SUPER-G farm networks using a standard questionnaire to ensure that the information 

collected was consistent across all farms and farm networks and to allow a robust comparison 

of PG management, outlook, intentions and ES delivery between farms and regions. 

.  

 

 

 

 

 

 

 

 



2. Methods 

2.1 Overview of PG management datasets (T3.1a) 

Aim: To provide an overview of PG management datasets at European level; and at a national 

level for a selection of European countries, namely Czech Republic, United Kingdom (separate 

inventories for England and Northern Ireland), France, Italy, The Netherlands, Portugal, 

Slovenia, Spain, Sweden and Switzerland. To create an inventory of existing PG management 

and condition datasets. 

Method: A database collection form (Appendix A) was sent to all SUPER-G project partners 

with responses collected by May 2020.  

Outputs: The information was collated into a master database to allow interrogation of 

current and historical data on PG use, condition and management. A summary of the 

identified datasets by country was produced from this database, as well as a summary of the 

types and sources of data available, apparent data gaps and inconsistencies between 

countries and biogeographic regions. 

2.2 Farm network survey (T3.1b) 

Aim: In 2019, a baseline questionnaire was designed to gather information on farm 

characteristics and PG management practices, intentions and outlook from farmers 

participating in SUPER-G farm networks. In the latter stages of the project, a second 

questionnaire will be designed to identify how management practices have changed in the 

intervening years. 

Participants: Farm owners/renters, farm managers or workers, farming family members. 

The baseline questionnaire (Appendix C) was circulated to the SUPER-G project group (AFBI, 

ETH Zurich, WR, UL, MENDU, MTA ÖK, UNITO, UGOE, CONSULAI, UCO, CRAN, AgriSearch, 

CRAGE, ADAS, SLU and UOM) along with the farmer information sheet (Appendix B) to ensure 

consistency of interpretation and responses between farm networks and biogeographic 

regions. Each response was collected by a surveyor who guided the respondent through the 

questionnaire, recording responses anonymously in a standardized manner. 

Output: Project partners reported responses into standard datasheets, which were combined 

into a master spreadsheet by AFBI and AgriSearch. Responses were analysed and summarised 



for each section of the questionnaire. The responses from the first questionnaire will be 

compared with those from the second questionnaire to be collected at the end of the SUPER-

G project.  

Statistical analyses 

Statistical analysis was conducted using R-3.6.3 (R Core Team, 2020). Differences in livestock 

stocking densities (LU/ha), land type area (ha), percent of PG receiving different types of 

fertiliser, fertiliser product use on improved and unimproved PG, between farm networks in 

contrasting biogeographic region were analysed by ANOVA. Chi-square tests were used to 

look for differences in the proportions of responses to questions concerning: farm 

management practices, farm diversification, change to improved or unimproved PG, factors 

viewed as important to improve PG performance, farmer targets and yields of cutting and 

grazing sward management, challenges when trying to improve grassland performance, 

differences in location of various features providing ecosystem services and elements of the 

farm business in terms of cost and importance and how these views varied between 

biogeographic regions. The significance threshold was P < 0.05. 

 

  



3. Overview of PG data 

There are several datasets that provide information on PG areas, PG management and other 

related farming statistics at national (member state) and EU/European level. Accurate data 

on grassland area, production and management are important for calculating agri-

environmental indicators (e.g., nutrient balances and greenhouse gas emissions) and 

supporting policy development (e.g., CAP reform, Water Framework Directive). The following 

sections provide an overview of European PG datasets followed by a selection of datasets 

available at national level. 

3.1 European datasets 

The following list of European datasets is not exhaustive but provides an indication of where 

useful information can be found. More detailed information is available in the Grassdate 

Project report (2012/S 87-142068) “Methodological studies in the field of Agro-

Environmental Indicators Lot 2. Grassland areas, production and use”: 

https://ec.europa.eu/eurostat/documents/2393397/8259002/Grassland_2014_Task+1.pdf/

8b27c17b-b250-4692-9a58-f38a2ed59edb 

3.1.1 Statistical survey sources 

The Farm Structural Survey (FSS) provides EU-wide harmonised data every two years on the 

number of agricultural holdings, land use and area (main crops), livestock type and numbers, 

farm labour (including age, gender and relationship to the holder), economic size of the 

holdings, type of activity, other gainful activity on the farm, farming system, machinery use 

and organic farming. 

The Survey on Agricultural Production Methods (SAPM) collects data from agricultural 

holdings ≥ 1 ha on agri-environmental measures, including information on livestock grazing, 

livestock housing, manure application, manure storage and treatment, irrigation and 

landscape features. 

The Farm Accountancy Data Network (FADN) survey is carried out annually by all EU member 

states and is stratified by region, economic size and type of farming. The FADN is the only 

source of EU harmonised microeconomic (farm level) data. Input and output data is collected 

for “meadows and permanent pastures” (i.e., not “rough grazing” or “permanent grassland 

no longer used for production purposes”); and information on the value of hay and/or grass 

https://ec.europa.eu/eurostat/documents/2393397/8259002/Grassland_2014_Task+1.pdf/8b27c17b-b250-4692-9a58-f38a2ed59edb
https://ec.europa.eu/eurostat/documents/2393397/8259002/Grassland_2014_Task+1.pdf/8b27c17b-b250-4692-9a58-f38a2ed59edb


sold off the farm or used as feedstuffs for livestock, and the costs of purchased fertilisers, is 

collected at farm level. The FADN data are available for individual agricultural holdings. 

However, access to individual farm data is restricted to FADN Liaison Agencies and permission 

to use the data must be obtained from DG-AGRI. 

Eurostat compiles crop and land use statistics at both national and regional level on the area, 

yield and production of crops. “Permanent Grassland” is included under “agricultural land 

use”, with the area reported by member states at regional NUTS 1 level. 

The Land Parcel Information System (LPIS) is the spatial register within the Integrated 

Administration and Control System (IACS), which aims to ensure that payments of the EU 

Common Agricultural Policy (CAP) are made correctly. Data is gathered each year from each 

farmer receiving CAP payments. The LPIS identifies and quantifies agriculture land for the 

purpose of targeting CAP payments, and uses the following grassland categories: 

• Temporary grassland (grassland less than 5 years without ploughing), categorized 

under ‘arable land’ 

• Permanent pasture (grassland 5 years or more without ploughing), which is further 

subdivided: 

o Permanent pasture (sown), defined as permanently cropped area with 

graminoid crop(s) 

o Permanent pasture (self-seed), defined as closed medium to tall grassland 

o Permanent pasture (self-seed with shrubs), defined as medium to tall 

grassland with medium high shrubs 

o Permanent pasture (self-seed with sparse trees), defined as medium to tall 

grassland with low trees 

 

EUROSTAT organises a regular, harmonised survey across all EU member states called the 

“Land Use and Cover Area frame Survey” or LUCAS. The aim of the LUCAS survey is to gather 

harmonised data on land use/cover and their changes over time. Land cover and soils data 

are gathered through direct observations and measurements (sampling and analysis) by 

surveyors in the field. Land cover data can also be obtained through interpretation of satellite 



images or aerial photographs. The LUCAS land cover/use statistics are fully harmonised (same 

definitions and methodology) and comparable over time between EU member states. 

Under the United Nations Framework Convention on Climate Change (UNFCCC) Annex I 

countries (including the EU as a whole, and Austria, Belgium, Bulgaria, Croatia, Czech 

Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, 

Italy, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Monaco, Netherlands, Norway, 

Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the 

UK)  must provide an annual greenhouse gas (GHG) emission inventory submission, including 

a record of emissions from land use, land use change and forestry (LULUCF). The areas of the 

main land use categories, including grassland (as defined by IPCC guidelines) must be reported 

as well as the area of grassland remaining grassland; land converted to grassland; and 

grassland converted to forest land, cropland, settlements, wetlands and other land. Some 

countries make a sub-division of the category grassland, e.g., the Netherlands distinguishes 

‘Grassland’ and ‘Nature’, which refers to heathlands. 

The Organisation for Economic Cooperation and Development (OECD) holds data in the OECD 

Environmental data compendium that is mainly derived from FAO land statistics (grassland 

categories are divided between temporary and permanent grassland; irrigated and non-

irrigated; and the area under organic farming) and supplemented by data from other 

international and national sources. Permanent grassland is defined as land used for five years 

or more for herbaceous forage, either cultivated or growing wild. However, the OECD states 

that the comparability of data between countries is unsatisfactory, particularly for permanent 

grassland. The OECD also holds the Environmental Performance of Agriculture dataset (1990-

2004), which used a set of agri-environmental indicators to assess the environmental impact 

of agriculture. 

3.1.2 Study based information 

The Pasture Knowledge Base (PASK) was developed for the MARS (Monitoring Agriculture 

with Remote Sensing) STAT Action at the EC Joint Research Council (JRC). It collected 

information on pasture systems in use in Europe, and descriptions of the main types of 

grassland and grass/legume/herb species and varieties in use, mainly based on a collection of 

existing information, some of it at national level (see a selection of national datasets 

described below). It was published in 2003 and covered: 



i. An overview of pasture resources and forage production systems at European level 

ii. Descriptions of the main grassland species 

iii. A review of the main agro-meteorological models for grassland biomass estimation 

The study used the grassland categories defined by EUROSTAT: 

• Perennial green fodder – temporary cover, predominantly legumes associated with 

graminaceous plants 

o Clover mixtures 

o Lucerne 

o Other legumes fodder 

• Temporary grasses and grazings - in place for one to five years 

o Temporary grasses - mainly harvested by mowing 

o Temporary grazings – mainly harvested by grazing 

• Permanent grassland – grassy areas, sown or natural, in place for at least 5 years 

o Permanent meadows – used primarily for conservation as hay, but also grazed 

seasonally 

o Permanent grazings – similar species composition to “permanent meadows” 

but primarily grazed. 

▪ Herbages – areas devoted to pasture with a high yield of about 1500 

fodder units per hectare” and “subject to farming interventions”. 1500 

fodder units meet the needs of one ABU (adult bovine unit) for 6 

months. 

▪ Rough grazings – moors, mountain pastures, other extensive pastures 

with low productivity 

The FAO country pasture profiles were an initiative of the FAO Grassland and Pasture Crops 

Group and are similar to the JRC PASK database. It is an online resource that provides basic 

information on pasture and forage resources by country. In Europe, there are profiles 

available for Belgium, Bulgaria, Czech Republic, Estonia, France, Hungary, Ireland, Latvia, 

Lithuania, Poland, Slovakia and United Kingdom. Each profile provides a broad overview of 

relevant general, topographical, climatic and agro-ecological information with a focus on 

livestock production systems and the pasture /forage resource; and information on soils and 

topography, climate and agro-ecological zones, ruminant and livestock production systems, 



pasture resource, opportunities for improvement of pasture resource and research and 

development organizations and personnel. However, the level of detail and information 

varies per country and no standard definitions for grasslands are used: 

http://www.fao.org/agriculture/crops/news-events-bulletins/detail/en/item/121919/icode/ 

The Biodiversity data centre (BDC) is managed by the European Environmental Agency (EEA) 

and provides data and information on species and habitat types of European importance: red 

listed species, Natura 2000 sites and nationally designated areas. The BDC website provides 

maps of such European protected sites. In addition, databases are available on the area and 

location of Annex 1 habitat and EUNIS habitat types, including natural and semi-natural 

grasslands: 

http://biodiversity.europa.eu/data 

The European Environment Agency have produced several iterations of the High Nature 

Value farmland (HNV) map (e.g., Paracchini, et al., 2008), which presents the geographic 

distribution of HNV farmland in the EU; and provides an estimate of the share of agricultural 

land that is likely to be HNV (e.g., Natura 2000 sites, Important Bird Areas (IBAs), Prime 

Butterfly Areas (PBAs) and national designations) at the regional (NUTS 1/2) level. The maps 

illustrate the likelihood of HNV farmland being present in each region, although there are 

different levels of uncertainty associated with the mapping in different parts of Europe. 

Although it is clear that a majority of the HNV farmland consists of PG (e.g., semi-natural, 

extensive PG and rough grazing land), additional analysis is required to identify the PG share 

and location within the data set: 

https://www.eea.europa.eu/data-and-maps/data/high-nature-value-farmland 

 

http://www.fao.org/agriculture/crops/news-events-bulletins/detail/en/item/121919/icode/
http://biodiversity.europa.eu/data
https://www.eea.europa.eu/data-and-maps/data/high-nature-value-farmland


 

Figure 1. Share of HNV farmland per utilised agricultural area (UAA) - Published 22 Oct 2012 
- Last modified 27 Nov 2017. 

3.1.3 Land cover data 

There are a few remote sensing-based sources that provide European-specific information on 

European grasslands. However, it’s important to note that the datasets relate to land cover 

rather than land use. It is therefore difficult to determine the area of PG within each land 

class. However, in some cases estimates can be made of the proportion of an area/pixel that 

is occupied by PG: 

• The European Space Agency (ESA) GlobCover Land Cover Map displays land 

classification information at a resolution of 300 m (9 ha per pixel) and contains 22 

different land cover types, including “mosaic cropland (50-70%) / vegetation 

(grassland/shrubland/forest) (20-50%)”; “mosaic vegetation (grassland/shrubland/ 

forest) (50-70%) / cropland (20-50%); “mosaic forest or shrubland (50-70%) and 

grassland (20-50%)”; “mosaic grassland (50-70%) and forest or shrubland (20-50%)”; 

“closed to open (>15%) shrubland (<5m)”; “closed to open (>15%) grassland”; “sparse 

(<15%) vegetation”; and “closed to open (>15%) grassland or shrubland”: 



http://www.fao.org/land-water/land/land-governance/land-resources-planning-

toolbox/category/details/en/c/1036356/ 

• The GLC2000 Global Land Cover map was derived by classifying the SPOT4-Vegetation 

dataset (spatial resolution 1 km2) and applying the United Nations land cover 

classification system (Di Gregorio, 2005) to produce 22 classes (Bartholomé and 

Belward, 2005) including “Mosaic: Tree cover / Other natural vegetation”; 

“Herbaceous Cover, closed-open”; “Mosaic: Cropland / Tree Cover / Other natural 

vegetation”; and “Mosaic: Cropland / Shrub or Grass Cover”: 

https://forobs.jrc.ec.europa.eu/products/glc2000/glc2000.php 

• The CORINE (CO-oRdination of INformation on the Environment) Land Cover (CLC) 

inventory was initiated by the EU in 1985 (reference year 1990), with updates in 2000, 

2006, 2012, and 2018, and free access for all users. It consists of an inventory of land 

cover in 44 classes. CLC 2018 involved 39 countries and used Sentinel-2 satellite 

imagery to interpret land covers and Lansat-8 for gap filling. The satellite data has a 

geometric accuracy of ≤ 10 m (Sentinel-2) with a Minimum mapping unit (MMU) of 25 

ha for areal phenomena and a minimum width of 100 m for linear features. The 

geometric accuracy of the CLC 2018 data layer is better than 100 m.   

https://land.copernicus.eu/pan-european/corine-land-cover 

• In 2014, the GMES (Global Monitoring for Environment and Security) initiative, 

headed by the European Commission (EC) in partnership with the European Space 

Agency (ESA) and the European Environment Agency (EEA) had plans to produce a few 

high-resolution layers, including a GIO HR (GMES Initial Operations High Resolution) 

permanent grassland layer using three reference years (2006, 2009 and 2012) to 

detect the permanent presence of grassland. The resolution was to be 20 m x 20 m, 

with statistical validation carried out on the 100 m x 100 m data. Grassland was 

defined as ground covered by vegetation dominated by grasses and other herbaceous 

plants with dominantly agriculture use, and included the following landscape types: 

o Pastures, grassland used for grazing or hay production (CLC classes 2.3.1 and 

2.1.1 to 2.4.4). 

o Cultivated or semi-natural grassland within forests, and grass covered surfaces 

with-in transitional woodland (appears in CLC classes 3.1.1-3.1.3, 3.2.4). 

http://www.fao.org/land-water/land/land-governance/land-resources-planning-toolbox/category/details/en/c/1036356/
http://www.fao.org/land-water/land/land-governance/land-resources-planning-toolbox/category/details/en/c/1036356/
https://forobs.jrc.ec.europa.eu/products/glc2000/glc2000.php
https://land.copernicus.eu/pan-european/corine-land-cover


o Natural grassland in any surrounding (CLC class 3.2.1). 

o Grassy areas with low (10%) fraction of scattered trees and shrubs. 

o Alpine meadows with low fraction of bare rock or gravel 

• The GMES initiative aimed to produce a further high resolution land cover dataset 

called Geoland2, including a EUROLAND (European Land Monitoring) mapping service 

and a grassland layer at high resolution (HR) of 60 m x 60 m pixels with a minimum 

mapping unit of 1 ha. The Geoland2 HR grassland layer was produced for three case 

study areas in Germany, Austria and Greece; and included information on wetness, 

intensity of use (cutting indicator – requiring multi-temporal remote sensing images), 

‘cover/grass density’ (leaf area index), a ‘grass surface indicator’ (primary probability 

layer) and a ‘shrub and tree indicator’. The Geoland 2 project ended in 2012. 

https://esdac.jrc.ec.europa.eu/projects/geoland2 

http://www.gmes-geoland.info/ 

https://esdac.jrc.ec.europa.eu/projects/geoland2
http://www.gmes-geoland.info/
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Figure 2. CORINE Land Cover (CLC) 2018 map for part of southern Europe. 
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3.2 National datasets 

3.2 Information from national PG database survey 

National datasets providing information on PG area and/or PG management are available in 

every European country. National datasets information was collated from eleven countries. 

Over half (54%) of the datasets represented national data, 19% regional data and 27% 

contained information at both regional and national scale (Fig. 3). The number of farms 

represented in each dataset varied between and within regions with some datasets covering 

an entire nation and others including data from a subsample within a population e.g., 

‘Fertiliser Statistics database NI’, relates to only the farms which receive fertiliser. Whereas 

‘Monitoring grass growth in the Grand Est’ (France) database has information from 25 – 90 

farms. The land area covered by the different databases varies widely with a range of between 

335,000 ha and 12.45 mill ha.  

 

Figure 3. The number of national (blue), regional (red) or regional and national (grey) 
datasets identified in each country. 

A summary of the information available in the identified datasets is presented in Fig. 4. 

Information was most commonly available for beef, dairy and sheep farming in all countries, 

with only a few examples containing information on arable farming systems or apiculture (bee 

keeping) (Fig. 5).
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Figure 4. The types of information available and the number of datasets containing this information in each country.
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Most of the databases contained information on farm statistics including the number of farms 

of a particular type, livestock numbers, farm size etc. Others contained economic data (e.g., 

Farm Business Survey, NI; Yearbooks, Czech Republic), environmental data (e.g., TUVA, 

Sweden) or historical data (e.g., Yearbooks and Czech Statistical Office, Czech Republic; TUVA, 

Sweden). Other databases were based on annual census data or other information.  

 

Figure 5. The number of identified datasets related to different farming systems 

The following sections provide a summary of the datasets available in each country or 

devolved administration. 

3.2.1 Czech Republic 

The datasets identified in the Czech Republic were the: 

i. Czech organic farming yearbooks 

ii. Czech farm accountancy data network (FADN) 

iii. Czech Statistical Office data 

All three are publically available, national datasets. 

The organic farming yearbook surveys 10-15% of Czech farmland and c. 40% of PGs in the 

Czech Republic (CZ), with data on stocking rate, fertiliser application rates (total; not split 

between arable and grassland) and livestock numbers. However, the dataset does not cover 

grazing areas or the number of grazing animals. The official dataset provides general 
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information on the development of organic farming in the Czech Republic, including livestock 

numbers, the number of farms, crop areas, farm economics (e.g., the proportion of profitable 

farms), number of employees and some regional data from particular counties (14 in CZ): crop 

and livestock production, direct selling from farms and food processing on farms. 

The annual Czech FADN dataset forms part of the EU FADN dataset and is currently available 

for 2001-2018 inclusive. Around a quarter of Czech farms are surveyed each year (an official 

representative sample of the farms in the Czech Republic) providing data at Czech NUT 2 

regions scale on crop areas and livestock numbers, as well as farm economics (revenues, 

costs, number of paid and unpaid (family) employees). Information on the number of organic 

farms, conventional farms and farms in conversion is also available; and the area and the 

proportion of the agricultural area occupied by pastures and meadows combined is reported. 

Overall fertiliser application rates and livestock numbers per farm can be calculated by 

dividing total numbers by the number of hectares or farms. Researchers can be given 

permission to access and analyse the database. 

The national Czech Statistical Office dataset provides historical data on key agricultural 

statistics such as the number of farms, livestock numbers (cattle, sheep, goats, pigs and 

poultry), cropping areas, fertiliser use, crop yields and the number of people employed in 

agriculture.   

3.2.2 England 

The datasets identified for England (and Great Britain in some cases) were: 

i. June survey of agriculture and horticulture in England (or June Agricultural Survey) 

ii. Farm Business Survey for England 

iii. Animal feed production in Great Britain 

iv. British Survey of Fertiliser Practice 

v. Defra Farm Practices Survey - Surveys of English farming practices 

vi. Sward Age & Renewal Frequency Surveys 

vii. Countryside Survey (1978 to 2007; intermittent), England, Scotland and Wales. 

viii. National Soils Inventory (NSI) 
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ix. Defra project BD5001 – England and Wales – Permanent grassland management and 

soil physical properties - 2010 

x. Drainage Installation Statistics – England and Wales – for tillage land and managed 

grass 

xi. Pesticide Usage Surveys – UK 

xii. Representative Soil Sampling Scheme of England and Wales 

xiii. Agriculture and Horticulture Development Board (AHDB) Stocktake Report and 

Farmbench 

xiv. AHDB Milkbench+ (2010-2013) and Farmbench 

Most of the datasets are publically available. The National Soils Inventory (NSI) is available 

under license and the AHDB benchmarking datasets are available to levy payers and by 

request. 

The ‘June Agricultural Survey’ (JAS) in England samples between 20,000 and 50,000 holdings 

in England each year, representing around 9 to 9.5 million hectares of Utilised Agricultural 

Area (UAA) and 3.5 to 4 million ha of PG. The information is collected in such a way as to make 

it comparable with information collected by Scotland, Wales and NI and also by EU member 

states. The dataset covers total UAA; total agricultural land (including common rough 

grazing); total PG (split between ‘grass over 5 years old’ and ‘sole right rough grazing’; cattle 

and calves on agricultural holdings; and sheep and lambs on agricultural holdings. This 

information is collected by parish and by robust farm type. The data can also be used to derive 

typical stocking rates – at whole farm level. Earlier studies, and benchmarking systems can 

provide evidence of how rates directly relate to fertiliser levels on field blocks. Note that the 

definition of “Permanent Grassland”’ is ‘fuzzy’.  PG is defined as swards that are more than 5 

years old, as this is a category used by the JAS. But a proportion of grass less than 5 years old 

is recently reseeded PG, i.e., the farmer intends that the sward is not renewed for another 10 

years or more. The survey data is used heavily within Defra and the agricultural industry to 

make estimates of crop/livestock production. It is used to evaluate existing policies and to 

assess the potential of new policies. For example, it has been used to assess how particular 

types of farms, sizes of farm or farms in less favoured areas may be affected by aspects of the 

proposed Agriculture Bill. The land use and livestock numbers contribute to several 
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government indicators of agricultural and environmental performance, such as indicators of 

greenhouse gas and ammonia emissions from agriculture. 

The Farm Business Survey for England gathers information from a representative sample of 

around 1,500-2,000 farms in England, representing around 250,000 – 300,000 ha of 

agricultural land. It collects a wide range of data including farm accounts, farm business 

income and expenditure (incl. enterprise gross margins and overheads, assets, investments, 

bank borrowings etc.); total factor productivity by farm type; farm household income and 

household composition; farm rents; farmer’s intentions; farm business management 

practices; balance sheet analysis and farming performance; fertiliser usage on farms 

(including use of precision farming techniques, use of nutrient management software 

packages, use of clover or legumes in grass swards, businesses making adjustments to 

fertiliser application rates, main source of advice for nutrient planning and overall NPK 

application rates per hectare of farmed land); water usage on farms (including percentage 

use of mains water; rivers/streams/springs for abstraction; boreholes; and other sources; 

machinery investment; animal health and welfare practices; and countryside maintenance 

and Management. Survey results give comparisons between groups of businesses, for 

example between regions or between types of farm. 

The Animal feed production database covers all feed across all farms in Great Britain (GB). It 

records the quantity of raw materials used to make animal feed in GB, the production of 

different types of animal feed and the average price of the feed. The dataset has been 

published by the AHDB since 2019. A GB dataset that records the average compound feed 

prices by main livestock categories is updated by Defra. 

The British Survey of Fertiliser Practice is an annual, nationally representative interview 

survey based on the selection of a random stratified sample of farms in GB. The annual sample 

is taken from 1.5-2.0% of all farms in GB (e.g., 1,303 farms in 2018: 7,127 fields). The main 

purpose of the survey is to estimate average application rates of nitrogen, phosphate, potash 

and sulphur used for agricultural crops and grassland. Data is available by farm type and 

provides information on dressing cover, overall application rate and average field rate of lime 

and fertilisers by nutrient and by fertiliser type, crop type (including “Grass 5 years and over”) 

and by farm type (including ‘Dairy’, 'LFA grazing livestock' and 'lowland grazing livestock' 
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robust groups). It includes information on the timing of fertiliser applications (by month); 

frequency distribution of application rates; number of cuts; and fertiliser practice by grassland 

utilisation (including N, P, K and S application rates) of various combinations of ‘grazed’, ‘cut 

for silage’ and ‘cut for hay’. 

The Defra Farm Practices Survey provides information on current farm practices in England. 

The survey is run once or twice a year, depending on demand. This means that the content of 

the survey changes each year and ensures that the information collected is relevant and 

current. In 2019, the survey represented 13% of eligible holdings in England: 7,872 farms in 

total, including 1,040 Dairy, 1,062 Grazing livestock (less favoured areas) and 1,972 Grazing 

livestock (lowland) farms. Since 2004, the FPS has covered 78 different topics. The most 

relevant to PG management and the SUPER-G project are animal welfare; application of 

organic materials; benchmarking; cattle and sheep outwintering; cattle and sheep feeding 

regimes and breeding practices; cattle grazing practices; cattle housing; climate change 

adaptation (GHG emissions); codes of practice; fertiliser application; fertiliser spreaders; 

grassland (clover & high sugar grasses); grassland (temporary and permanent); grazing 

livestock; innovation; integrated farm management; linear landscape features; local 

environmental risk assessment plans; Manure / slurry application; Manure storage; Market 

prices; nutrient management; organic farming; pesticide sprayers; precision farming 

technology; silage; slurry storage; soil; under-drainage; water quality; water sources; water 

storage; water usage; and wildlife habitats. A topic timeline shows which topics have been 

asked in each year since 2004. 

There are four main references that report on the Sward Age & Renewal Frequency Surveys 

carried out in the 1970s and 1980s: 

• Forbes et al. (1980) Factors Affecting the Productivity of Permanent Grassland 

– national survey (502 farms; 28,000 ha). 

• Green (1982). A Sample Survey of Grassland in England and Wales, 1970-72.  

• Hopkins et al. (1983). South-west England grassland survey 1983 (127 farms) 

• Hopkins and Wainwright (1989). Changes in botanical composition and 

agricultural management of enclosed grassland in upland areas of England and 

Wales, 1970-86, and some conservation implications. 
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The surveys provide data on grass areas by intended and actual age of swards, renewal 

frequency, median sward age, botanical composition and links to management and soil type 

(e.g., drainage status). Information is available on stocking rates, fertiliser application rates, 

sward composition, sward age, grass quality (e.g., metabolisable energy in Forbes et al., 1980) 

and soil drainage status. Hopkins et al. (1983) stated that “Grassland surveys have been 

conducted in England and Wales at intervals since the 1930s with the main aim of assessing 

the botanical composition of the nation’s grassland…and (since 1970-72) to classify grassland 

by sward age and nature of the land”. More recent surveys have been conducted as part of 

the Countryside Survey of England, Scotland and Wales (see below). 

The Countryside Survey provides evidence about changes in the extent and condition of the 

GB countryside by comparing Countryside Surveys from 2007, 1998, 1990, 1984 and 1978. 

There are two parts to the survey: the field survey and the land cover map. The field survey 

is focused on 1km squares, located all over England, Scotland and Wales; the individual 

squares selected to represent all major habitat types in GB. The land cover map uses satellite 

data to form a digital map of the different types of land and vegetation across GB. The 

grassland categories include ‘improved grassland’ and ‘semi-natural grasslands’ (neutral, 

calcareous and acid grassland). Priority habitats include upland heath, lowland heath, lowland 

acid grassland, upland calcareous grassland, lowland calcareous grassland and fens. The 

survey also includes data on soil pH, soil extractable phosphorus, soil total nitrogen, soil 

carbon status, soil bulk density; and a detailed botanical species breakdown, which can be 

used to track the changing contribution of secondary grasses. Evidence from the survey is 

used to inform policies that influence land management. 

The National Soils Inventory (NSI) covers England and Wales on a 5 km grid and provides 

detailed soils information at each intersect of the grid. The data is available under license 

from Defra. Collectively NSI data are statistically representative of England and Wales soils 

and offer a valuable baseline for future soil quality monitoring. The original sampling was from 

around 1980 and there have been partial re-samplings in the mid-1990s. In addition to soil 

pH, “NSI topsoil” data provides detailed measurements of over 20 soil elements. “NSI 

textures” describes soil particle size distribution; “NSI features” provides depth data and 

includes a flood risk indicator; “NSI site” includes erosion, land use and lithological 
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information; and “NSI profile” provides a detailed soil description including stone abundance 

and rooting depth. Current and future ‘soil wetness’ and depth and frequency of waterlogging 

has been mapped at national scale using soil and climate properties, the “Hydrology of Soil 

Types” classification and Met Office UK Climate Projections (UKCP). 

In 2010, Defra project BD5001 (“Characterisation of soil structural degradation under 

grassland and development of measures to ameliorate its impact on biodiversity and other 

soil functions”) carried out a national (England and Wales) survey of soil compaction in 300 

permanent grassland fields covering improved, semi-improved and unimproved grassland 

pastures and hay meadows. The 300 fields were located on 150 farms (34,051 ha), with one 

‘mainly grazed’ and one ‘mainly cut’ field on each farm. Each field was characterised in terms 

of grassland type and management system (e.g., livestock type and number, grazing and 

cutting frequency), the landscape unit, the soil type, and the presence and nature of soil 

compaction. Soil compaction was quantified by a combination of visual soil assessment and 

the use of soil bulk density, cone penetrometer and shear vane measurements. The database 

includes information on stocking rate by livestock type (farm and field level – rate and 

duration), land use, grassland management, re-seeding frequency, machinery use, 

mechanical loosening, sward age, establishment technique, agri-environment schemes, 

cutting/grazing management (defoliation sequences 2005-09), number and type of 

machinery passes (lime, fertiliser, FYM, slurry, dirty water, cutting etc.) and signs of soil 

damage. Stocking rates at the farm-scale ranged from 0.2 to 5.5 livestock units (LU) per 

hectare of grassland (mean = 2) and the number of machinery passes per year from zero to 

28 (mean = 7). The sample was stratified according to rainfall, farm type and soil type to 

represent (approximately) the grassland area that they occupy in England and Wales. Soils 

data also included depth to slowly permeable layer, root depth, soil pH; soil extractable P, K 

and Mg; soil texture (particle size distribution); soil organic matter (loss on ignition), soil 

organic carbon (Acid dichromate - Walkley Black). 

The Drainage Installation Statistics database (England and Wales) covers tillage land and 

managed grass in England and Wales: 9,748,623 ha. Records can be mapped to civil parish 

areas. Defra project ES0111 amalgamated all the primary data sources that could be identified 

on agricultural drainage in England and Wales since 1950, into one spatially referenced 
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database.  In addition, mapping of natural soil wetness classes permitted the agricultural land 

area that does not require drainage to be determined.  The project was established to develop 

a new spatial database describing the extent and type of agricultural drainage systems in 

England and Wales, which, together with data on the ongoing maintenance of the drainage 

system, estimates the likely effectiveness of artificial underdrainage systems. 

The UK Pesticide Usage Survey has collected data on the use of pesticides for the last 50 

years. It provides detailed statistics on area and rate of application, by product and active 

ingredient. Data on grassland and fodder crops is collected every four years. The database 

includes information on the use of conventional pesticides, adjuvants, bio-pesticides and 

living bio-control organisms and information relating to: i) products, dates, rates and methods 

of application; ii) water volumes and tank mixing. 

The Representative Soil Sampling Scheme (RSSS) of England and Wales began in 1969 so that 

the Ministry of Agriculture Fisheries and Food (MAFF) could monitor soil pH, organic matter 

and major nutrient (phosphorus, P; potassium, K; magnesium, Mg) status of agricultural soils 

in England and Wales. It continued annually until 2004. Each year, 120-150 farms were 

selected from the sample used for the British Survey of Fertilizer Practice (BSFP), which uses 

the June Agricultural Census as its sampling frame. Farms were classified into ‘cropping’, 

‘livestock’ and ‘horticulture’ farms; and further classified into four size groups. This produced 

12 stratification cells for England and Wales. Results were bulked from 5-year periods to 

obtain a large enough sample for statistical analysis. 

AHDB Stocktake report data was collected and validated from hundreds of beef and sheep 

enterprises in England (30 to 95 per year, depending on the enterprise type). These annual 

figures became the industry standard by which English beef and lamb producers could 

benchmark their physical and financial performance and look at areas where there is scope 

for improvement. The reports analyse the economic margins for beef and sheep farm 

enterprises. Information on economic performance (for top third, average and bottom third), 

includes financial performance, variable costs, fixed costs, physical performance (including 

key performance indicators by enterprise type), gross margin and full investment net margin. 

Farmbench is AHDB’s new benchmarking system and has been designed to help farmers 

measure and manage multi-enterprises on a single platform. 
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AHDB Milkbench+ (2010-2013) was an internet-based benchmarking service that enabled 

British dairy farmers to compare their enterprise performance against other dairy farms. It 

surveyed 315 to 322 dairy farms each year and provided users with easy-to-understand 

summaries of input use, costs and income down to the net margin level. Net margin was 

calculated as revenue (value of milk, calves at 20 days, other dairy income) minus herd 

replacement cost, dairy variable costs and dairy fixed costs. With this information, 

Milkbench+ users could identify opportunities to improve production efficiency and reduce 

costs. Following consultation feedback from the industry around the substantial uptake of 

benchmarking tools among farmers since Milkbench+ started in 2010, the service was 

discontinued in 2014, to be replaced by Farmbench (see above). 

3.2.3 France 

The datasets identified for France were: 

i. The Agreste grassland and livestock surveys 

ii. Departmental grass growth monitoring programmes 

iii. The Grassland Information and Monitoring (Informations et Suivi Objectif des Prairies 

- ISOP) system 

For Agreste survey, data is collected regionally and collated at a national level. The grass 

growth monitoring programmers are regional and the ISOP system is national. All are 

publically available. 

The Agreste (La statistique, l’évaluation et la prospective du ministère de l’Agriculture et de 

l’Alimentation) Grassland and Livestock (Prairie et Herbivore) surveys cover 13 French regions 

(12,405,000 ha). The grassland survey monitors the area and yield of different grassland types 

over the years. Information is available from 2016 on area, yield and differences from a year 

of reference (2004, 2005) in the 13 regions of France, at departmental scale. The livestock 

survey collects statistics on cattle, sheep, goats, pigs and poultry and provides information on 

the number of farms, the number of livestock, livestock weight, breeding, types of feed, feed 

consumption, production figures (e.g., volumes of milk and tonnes of beef), grazing/foraging 

area and quantities of forage. 
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Departments within the Chambre Régionale d’Agriculture de Normandie (CRAN) and the 

Chambre Régionale d’Agriculture Grand Est carry out monthly grass growth monitoring 

(weekly from March to October). In the departments of the Grand Est this has been carried 

out since 2018, involving 25-90 farms and collecting information on livestock type, grassland 

type, grass growth rates, soil type, plot location and fertiliser application rate. 

The Grassland Information and Monitoring (Informations et Suivi Objectif des Prairies - ISOP) 

system provides yield estimates for temporary and permanent grasslands at the scale of the 

‘forage region’ from a simulation model (STICS-Prairies). It is operational across mainland 

France, excluding coastal Mediterranean areas and the inner suburbs of Paris. The ISOP 

system calculates the quantities of cumulative dry matter per hectare on a daily time step for 

228 forage regions in total. The simulations are carried out where a given type of grassland - 

permanent or temporary - covers more than 7,000 hectares per forage region and 2,000 

hectares for the departments around the Mediterranean. Productive grasslands above 1,000 

m (above sea level) can sometimes be less well represented at the forage scale. The system 

does not simulate soil conditions, so the production estimates are not sensitive to local 

pedoclimatic conditions.  The simulation results are extracted on the 20th of each month by 

forage region, between March and October, in the form of a normal ratio corresponding to 

the average yield calculated over the period 1989-2018 (Figure 6). 
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Figure 6. Performance indicator for permanent grassland, by forage region, as of 20th May 
2020.  

The ISOP permanent grassland performance indicator gives the ratio between the cumulative 

growth at that date since the start of the year and the cumulative growth at the same date 

calculated over the reference period 1989-2018. 

3.2.4 Italy 

The datasets identified for Italy were: 

i. Regional Agricultural Registry (Anagrafe Agricola Regionale) 

ii. Land Use Registry (AGEA) 

iii. Piedmont Alps Pastoral Types (Tipi Pastorali delle Alpi Piemontesi) 

All aggregated (not farm level) registry data is publically available. The ‘Piedmont Alps Pastoral 

Types’ database is a private, regional database that can be made available for research 

purposes. 

The Regional Agricultural Registry integrates the management of all information related to 

farm administrative procedures. It represents all Italian farms, covers the whole Italian UAA, 

and supports both the preparation of aid applications by farms and the subsequent phases of 

investigation, control and testing by the regional public administration. It includes 
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information on livestock numbers and livestock type per farm, area of PG per farm and 

whether the PG is grazed or mown. 

The Land Use Registry (AGEA) is the national database for agricultural land use, agricultural 

subsidies and payments. It covers all Italian farms and the entire Italian UAA. 

The Pastoral Types of Piedmont Alps database collects information on the plant species 

composition of Alpine pastures in the Piedmont Region. The data is grassland-based, so is not 

linked to individual farms, but covers around 190,000 ha. It contains around 4,000 vegetation 

surveys related to homogeneous vegetation patches and polygons, with an indication of 

current management features such as irrigation (and the source of the water) or availability 

of livestock housing. 

3.2.5 Northern Ireland 

The datasets identified for Northern Ireland were: 

i. The Agricultural Census in Northern Ireland 

ii. The Northern Ireland Farm Business Survey 

iii. Northern Ireland Animal Feed Statistics 

iv. Northern Ireland Fertiliser Statistics 

All the datasets are publically available. 

The Agricultural Census is conducted in June of each year, representing around 25,000 farms 

and c. 1 million hectares or agricultural land. Data is collected on farm numbers, crop areas, 

livestock numbers, the utilisation of agricultural land (including percentage grazing), and farm 

labour. Outputs include time series data and frequency distributions, with results presented 

at regional and sub-regional levels. Administrative data is used from the APHIS (Animal and 

Public Health Information System) cattle tracing system, the Northern Ireland Bird Register 

Update and the Annual Inventory of Pigs – all complete censuses. 

The Northern Ireland Animal Feed Statistics covers all feed used on all farms in Northern 

Ireland and provide information on the quantities of feed used on a monthly, quarterly and 

annual basis, including details of compound feed and “straights” sold by NI feedstuff 

manufacturers. 
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The Northern Ireland Fertiliser Statistics record the quantities of compound, blended and 

straight fertilisers delivered to all Northern Ireland farmers by Northern Ireland fertiliser firms 

for agricultural and commercial horticultural use. Information is available by product (e.g., 

ammonium nitrate, urea, compounds and blends) and by nutrient, but not by land use or farm 

type. 

3.2.6 The Netherlands 

The datasets identified for The Netherlands were: 

i. The Dutch long term N fertilization experiments on permanent grassland 

ii. The Dutch FADN dataset 

The Dutch long term N fertilization experiments on permanent grassland dataset is owned 

and managed by Wageningen Livestock research. It provides information on nitrogen (N) 

fertiliser, N uptake, soil nutrient supply, apparent N recovery, N use efficiency, soil type, 

cutting frequency and grazing. The nitrogen fertiliser experiments carried out between 1934 

and 1994 provide an overview of the effects of soil type, fertiliser input and management on 

N uptake and grass dry matter yields. 

The Dutch FADN dataset gathers nationally representative data from around 1,500 

agriculture and horticulture farms, and about 350 dairy farms. Information is collected on 

stocking rates, the quantities of animal feed purchased, livestock numbers, fertiliser 

application rates and crop yields. 

3.2.7 Portugal 

The data holding institutions identified for Portugal were: 

i. Agriculture and Fisheries Financing Institute (Instituto de Financiamento da 

Agricultura e Pescas - IFAP, I.P) 

ii. General Food and Veterinary Directorate (DGAV – Direção Geral de Alimentação e 

Veterinária) 

Aggregated data is publically available, while data on individual farms is private. 

The Agriculture and Fisheries Financing Institute is a public institute that operates support 

and direct payment systems in the agriculture and fisheries sectors. It also develops and 
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implements strategic policy on information and communication technologies in the agri-food 

sector, through direct and indirect financing systems. The institute represents around 

170,000 farms (3.5 million ha) and holds data for all farm and livestock types on farm area, 

livestock types, livestock numbers and crop area. 

The General Food and Veterinary Directorate (DGAV) is a central government administrative 

service that oversees the monitoring and regulation of animal health and protection, and 

coordination of food control and plant health in the agricultural sector. It holds information 

on around 103,000 farms (2.5 million ha), with data on livestock types, numbers, ages and 

breeds. 

3.2.8 Slovenia 

The relevant datasets identified for Slovenia are held by: 

i. Republic of Slovenia Statistical Office 

ii. Republic of Slovenia Rural Development Agency and Agricultural Market Payment 

Agency 

The Republic of Slovenia Statistical Office provides data to the European Farm Accountancy 

Data Network (FADN). The Office therefore collects farm structural and accountancy data. 

However, the FADN survey only covers farms exceeding a minimum economic size 

(threshold). The survey aims to provide representative data stratified by region, economic 

size and type of farming. Data related to land-use intensity may also be collected, such as 

grassland type, number of livestock units per hectare, conventional or organic farming, input 

expenditure (fertiliser, feed stuffs for grazing livestock) and expenditure on land 

improvement. 

The Rural Development Agency and Agricultural Market Payment Agency holds data on farm 

structure but has very limited data on PG management. 

3.2.9 Spain 

The relevant datasets identified for Spain were: 

i. Estadísticas agrarias 

ii. Red Contable Agraria Nacional (RECAN) 



 

35 

 

The Estadísticas agrarias (National Agriculture Statistics) are publically available and provide 

information on the area of pasture production and fodder crops; the areas of permanent 

pasture (with and without woody plants - trees and or shrubs); the structure of agricultural 

holdings; staff numbers; livestock numbers (principally cattle) and means of production. 

RECAN (The National Farm Accountancy Network) is a tool for evaluating farm income and 

the impact of agricultural policy on farms. The network gathers regional and national level 

information from around 8,000 farms and provides statistics that are publically available. The 

main technical and economic characteristics of 14 farm types are available in databases (excel 

spreadsheets): 

https://www.mapa.gob.es/es/estadistica/temas/estadisticas-agrarias/economia/red-

contable-recan/ 

RECAN farm level ‘microdata’ is also available to some research institutions for research 

purposes only. 

3.2.10 Sweden 

The datasets identified for Sweden were: 

i. Protected nature (Skyddat natur) 

ii. Landscape monitoring of grasslands 

iii. Jordbruksblock – Blockdatabase, livestock farms and summary statistics 

iv. TUVA 

The Protected nature (Skyddat natur) map provides information on the protected areas for 

nature conservation in Sweden, including grassland types with high conservation value. It 

specifies the type of protection status for each area and includes Natura 2000 areas and 

National Parks: 

http://www.naturvardsverket.se/Sa-mar-miljon/Kartor/Kartverktyget-Skyddad-natur/ 

http://www.naturvardsverket.se/Sa-mar-miljon/Kartor/Miljodataportalen/# 

Landscape monitoring of grasslands provides spatially mapped information on grassland 

types at both national and regional scales. Around 15,000 grassland sites (ungrazed and 

grazed by cattle, sheep or horses) are sampled to provide information on the area grazed, 

https://www.mapa.gob.es/es/estadistica/temas/estadisticas-agrarias/economia/red-contable-recan/
https://www.mapa.gob.es/es/estadistica/temas/estadisticas-agrarias/economia/red-contable-recan/
http://www.naturvardsverket.se/Sa-mar-miljon/Kartor/Kartverktyget-Skyddad-natur/
http://www.naturvardsverket.se/Sa-mar-miljon/Kartor/Miljodataportalen/
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vegetation type and vegetation structure. The monitoring includes stratified permanent 

sampling plots with detailed description of land use, vegetation and type of grazing livestock: 

https://www.slu.se/institutioner/ekologi/foma1/jordbruk/regional-landskapsovervakning/ 

Jordbruksblock – Blockdatabase – is a public portal for all open data provided by the Swedish 

Board of Agriculture. The database mainly contains land-use data at block and field level for 

farms in all regions of Sweden; and provides access to several other related databases for 

grassland, the geographical location of livestock farms (mainly cattle, sheep and horses) and 

summary agricultural statistics for Sweden: 

https://jordbruksverket.se/e-tjanster-och-databaser/sok-i-vara-databaser/oppna-

data#query/*%3A* 

The TUVA database presents results from an inventory of permanent grasslands (semi-natural 

grassland) in Sweden that was started in 2002. The survey aims to represent all farms in 

Sweden with semi-natural grassland, covering approximately 335,000 ha. The inventory 

provides detailed information on historical and current land-use, management 

(‘intensification’), biodiversity (mostly plant species richness) and the natural and cultural 

values provided at each location. There is also Information on livestock type (mainly cattle, 

sheep and horses), soil type, farm area, historical land-use change, detailed descriptions of 

habitat types, type of grassland/grassland management; a list of plants/lichens and mosses; 

the distance from a watercourse; and the environmental impact of intensification: 

https://jordbruksverket.se/e-tjanster-och-databaser/sok-i-vara-databaser/tuva 

3.2.11 Switzerland 

The datasets identified for Switzerland were: 

i. Agri-environmental monitoring (AEM) data 

ii. The Swiss Farm Accountancy Data Network (FADN) 

The Federal Office for Agriculture (FOAG) carries out Agri-environmental monitoring (AEM) 

to determine the impact of agriculture on the environment. The results of the AEM are 

publically available and serve as a knowledge base for policy-makers and as a basis of 

comparison with other countries. A number of agri-environmental indicators (AEI's) form the 

https://www.slu.se/institutioner/ekologi/foma1/jordbruk/regional-landskapsovervakning/
https://jordbruksverket.se/e-tjanster-och-databaser/sok-i-vara-databaser/oppna-data#query/*%3A*
https://jordbruksverket.se/e-tjanster-och-databaser/sok-i-vara-databaser/oppna-data#query/*%3A*
https://jordbruksverket.se/e-tjanster-och-databaser/sok-i-vara-databaser/tuva
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basis of the AEM for which relevant data has been recorded, collected and analysed in the 

Swiss agri-environmental data network (SAEDN) since 2009. Around 300 grassland farms are 

represented, including beef finishing, suckler cow, dairy cow, pig, poultry, small ruminant and 

horse enterprises. Information is provided on stocking rate; costs (not quantity) of purchased 

feed and other inputs; percentage of farm area in different agri-environment schemes or 

options (e.g., extensive or intensive meadows and pastures); milk yield; and 24 agri-

environmental indicators (AEIs) covering nitrogen, phosphorus, energy, climate, water, soil 

and biodiversity topics. The AEM can be matched with the Swiss FADN (see below) to compare 

economic and environmental trade-offs: 

https://www.agroscope.admin.ch/agroscope/en/home/topics/environment-

resources/monitoring-analytics/central-evaluation-agri-environmental-indicators.html 

The Swiss Farm Accountancy Data Network (FADN) is comparable to the European FADN 

data sets. The survey represents farms covering around 907,00 ha or 87% of the total 

agricultural area. Between 1600 and 2300 farms are sampled each year of the survey, 

covering a similar range of enterprises to the AEM (see above). Information is publically 

available on stocking rate, costs of purchased feed; farm economics (revenues, costs, number 

of paid and unpaid employees); and milk yields. 
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4. Trends in PG area and management 

4.1 Trends in permanent grassland area   

The SUPER-G project defines PG as “any land dominated by grasses or herbaceous forage that 

can be grazed/mown and has not been included in the crop rotation of a holding for five years 

or more”. According to Eurostat data for 2013, PG covers almost 50 million hectares across 

the EU-27 and accounts for 34% of the total Utilised Agricultural Area (UAA) (Eurostat 2021), 

although there are large differences between countries in terms of proportion of UAA, spatial 

fragmentation and distribution (Figure 7). This results in contrasting priorities in terms of the 

specific roles played by PG in different countries and regions. The top four countries in terms 

of total hectares are France (8.2 million ha), Spain (8.0 million ha), Germany (4.6 million ha) 

and Romania (4.4 million ha); together they make up 48% of the total permanent grassland 

area in the EU. Permanent grassland represents 95% of UAA in Montenegro and 81% in 

Northern Ireland. 

 

Figure 7. Permanent grassland as a percentage of UAA in SUPER-G partner countries. 
Eurostat 2016 data, extracted on 17.02.2021 

Across Europe there has been a trend for a decrease in PG area. Across the EU-6 (Belgium, 

Denmark, Germany, France, Italy and Luxembourg), between 1970 and 2010, permanent 

grassland losses are estimated at around 30%, i.e., a loss of c.7 million ha (European 

communities, 2000 & Eurostat 2017). 
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More recently from 2005 to 2013, across the different biogeographical regions EU countries 

have reported both increases and decreases in PG area. For example, within Hungary 

(Pannonian region) the proportion of PG area has increased by 50% (or 234,000 ha) whereas 

Sweden (Boreal region) has seen a 13% (or 66,000 ha) reduction in PG area. In terms of total 

hectares, the largest increase in PG area was reported for the UK (Atlantic region) with an 

increase of 983,000 ha whilst the largest decrease in PG area was reported for Spain 

(Mediterranean region) at almost 700,000 ha (Table 1).  

Table 1: Change in total permanent grassland area (1000 ha), for EU countries by bio-

geographical region; Eurostat 2017 data, extracted on 17.02.2021 

Biogeographic 

region 
Country 2005 2007 2010 2013 

Difference 

in PG area 

between 

2005 & 

2013 

% 

difference 

in PG area 

between 

2005 & 

2013 

Atlantic 

Netherlands 808.72 820.70 813.31 773.09 35.63 -4 

UK 9,808.92 10,007.49 10,899.97 10,791.52 982.60 10 

Continental 

Germany 4,928.96 4,838.57 4,654.69 4,620.98 307.98 -6 

Poland 3,020.05 3,271.24 3,229.20 3,206.31 186.26 6 

Alpine 

Slovenia 282.12 288.22 285.71 284.78 2.66 1 

Switzerland 632.44 626.84 619.65 nd 12.79 -2 

Mediterranean 

Spain 8,653.21 8,649.79 8,377.39 7,962.04 691.17 -8 

Portugal 1,768.62 1,780.58 1,784.60 1,816.58 47.96 3 

Boreal Sweden 509.43 487.12 451.91 442.90 66.53 -13 

Pannonia Hungary 468.77 504.15 720.90 702.72 233.95 50 

 

4.2 Trends in Management practices  

Permanent grasslands support social infrastructure and high levels of biodiversity that in turn 

can enhance ecosystem function and value to society (Cardinale et al., 2012). PG are also the 
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basis for many highly valuated landscapes and offer recreational potential in many regions 

(e.g. for hiking, skiing and hunting).The ability of farmers and land owners/managers to 

maintain and manage grasslands for ES delivery depends on local conditions (including soil 

type, slope, ground water level and prevailing weather conditions), farm type (e.g. dairy, beef, 

sheep, goat), the profitability of the farming business and any financial support/incentive 

provided by rural development programmes. There is limited information about PG 

management practices. However, national and European level datasets (Section 3) and 

findings from the SUPER-G farm network survey (section 5) provide useful information on PG 

management practices.  

The SUPER-G tasks: 2.1 developing a PG typology; and 2.2 defining farming systems, will help 

improve understanding on the contribution of different PG types to farming systems across 

Europe. The Inno4Grass report on ‘Grassland use in Europe’ (Van den Pol-van Dasselaar, et 

al., 2000) outlines some broad characteristics and management practices of PG across 

different grassland types, farming systems and considers prevailing environmental 

conditions:  

4.2.1 Grassland types  

In terms of vegetation structure, permanent grasslands can be agriculturally-improved, semi-

natural, natural or no longer used for production. PG can be species-rich or species-poor. 

Plant types present can include grasses, legumes and forbs; whilst trees and shrubs can also 

be present.  

Agriculturally improved  

Are located on soils with a moderate or high fertility which is suited for intensive 

management. Intensive PG sites are characterised by more frequent defoliations, higher 

fertiliser rates and stocking rates compared to semi-natural grasslands and consequently 

higher herbage and livestock production.  

Natural and semi-natural grasslands 

Are low-yielding, dominated by indigenous, naturally occurring grass communities, other 

herbaceous species and, in some cases, shrubs and/or trees. They are mown and/or grazed 

and have not been substantially modified by agricultural practices.  
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Natural grasslands  

Are rare across Europe and occur in marginal environments such as mountain tops, tundra or 

saline soils.  

4.2.2 Farming systems  

In intensive dairy systems, PG can be used for alternative cutting and grazing with grass cuts 

retained for silage; and may combine several short grazing periods with one or two silage 

cuts. Whilst for beef production grasslands are typically grazed and rarely cut. In contrast in 

regions where grazing is not traditional, animals can be kept indoors all year with PG cut for 

fresh grass, silage or hay.  

4.2.3 Environmental conditions  

The prevailing site locations will influence the management of PG sites. In large wet valleys, 

where soils are too wet in the spring to permit grazing, PG can be exclusively cut.  
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5. Farm networks PG management survey 

5.1 Farm information 

In total, 352 completed questionnaires were received from the 23 farm networks in six 

biogeographic regions (Fig. 8). The majority of farms were located in the Atlantic and 

Continental regions (32 %, respectively). 

 

Figure 8. The percentage (%) and total number of farms surveyed in each biogeographic 
region. 

Of the respondents that provided information on gender, 80% identified as male, the majority 

of which (83%) had some form of formal education. For males, the most common age 

category was between 46-55 years old (30%). The most common age category for females 

was 36-45 years old (32%) and 68% of females had completed some form of formal education. 

A breakdown of the various roles of respondents held on farms is presented in Fig. 9.  
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Figure 9. The roles (%) of male (A) and female (B) respondents from all biogeographic 
regions. 

Farm utilised agricultural area (UAA) ranged from 1.5 ha to 7,200 ha, with significant 

differences in UAA between the farm networks in the different biogeographic regions (Tab. 

2). The average UAA was significantly larger on farms in the Mediterranean farm networks 

than those in any other region. Farms in the Boreal, Continental and Pannonian networks had 

similar UAA, while the Alpine farm networks tended to have the smallest farms.  The survey 

also collected information on livestock stocking rates (LU/ha) and the amount of land 

dedicated to different types of agriculture. The stocking rates for beef cattle, dairy cattle and 

sheep varied between regions (Tab. 2). Atlantic farms had the highest stocking density (LU/ha) 

of beef cattle followed by Mediterranean farms. The stocking density of beef cattle was 

lowest in Alpine farms (Tab. 2). Atlantic farms also had the greatest stocking density of dairy 

cattle compared to farms in any other biogeographic region. In general, stocking densities of 

sheep were low for farms in Boreal, Continental, Mediterranean and Pannonian farms. 

Compared with networks in other regions, sheep stocking densities were significantly greater 

(P < 0.01) in farm networks in the Alpine and Atlantic regions (both 0.16 LU/ha). The stocking 

densities of goats and poultry may not be fully representative of real farm situations due to 

the low numbers of farms surveyed that kept this type of livestock. The average land (ha) 

dedicated to forestry was greatest in the farm networks in the Mediterranean region 

compared to all other regions (almost double the proportion of the other regions, Tab. 3).  
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Table 2. The mean farm Utilised Agricultural Area (UAA; ha); and mean stocking rate (LU/ha) by livestock species for farm networks in each 

biogeographic region  

 Alpine Atlantic Boreal Continental Mediterranean Pannonian X2 SEM P Total number of farms 

UAA (ha) 98.0a 153.9b 255.7c 211.0c 682.8d 261.5c 55.90 19.0 <0.001 352 

Beef cattle 0.12a 0.54c 0.19ab 0.23ab 0.31bc 0.27b 3.81 0.038 <0.001 205 

Dairy cattle 0.61b 1.03c 0.15a 0.62b 0.03a 0.16a 8.44 0.052 <0.001 167 

Sheep 0.16c 0.16c 0.05b 0.02a 0.06b 0.01a 6.34 0.012 <0.01 110 

Goats 0.01 0 0 0.02 0 0 1.74 0.001 0.125 7 

Pigs 0.28 0.03 0.20 0.08 0.10 0 0.77 0.046 0.572 35 

Poultry  0 0.88 0 0.02 0 0 11.65 0.165 0.298 13 

Horses 0.01 0.08 0.02 0.22 0 0.04 1.30 0.033 0.263 55 

a,b,c,d Superscripts on the same row indicate significant difference 
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Table 3. The mean land type area for farms/farm networks in each biogeographic region 

Land area (ha) 
Alpine Atlantic Boreal Continental Mediterranean Pannonian X2 SEM P 

Total number 
of farms 

Forestry  86.6a 12.0a 98.6a 19.1a 971.6b 12.3a 2.65 87.12 <0.05 61 

Horticulture  - 8.1 0.1 1.9 0.5 3.5 1.28 1.43 0.37 11 

Viticulture  3.0 4.0 - 2.1 - - 0.781 0.57 0.63 4 

Arable  19.0 106.6 225.9 153.7 161.3 47.8 0.99 24.91 0.43 130 

Permanent grassland  29.8a 82.7ab 60.8ab 106.4b 500.7d 179.9c 7.4 18.86 <0.001 297 

Permanent grassland for 
Bioenergy  

- 15.4 - 395.0 - - - - - 3 

Other land  - 32.5 5.0 23.7 0.4 - 0.36 - 0.78 24 

a,b,c Superscripts on the same row indicate significant difference 
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The area of land on each farm dedicated to permanent grassland (PG - improved and 

unimproved) was found to differ between regions, again farms in the Mediterranean 

networks on average had the largest amount of land as PG, followed by farms in the 

Pannonian networks. Interestingly, the Alpine region farm networks had the smallest 

permanent grassland area on average; average PG area was around 94% lower than in the 

Mediterranean networks. 

Respondents were asked which of the following systems best described their main way of 

exploiting PG on the farm (Fig. 10): 

• Predominantly grazing: When more than 75% of PG surfaces are directly grazed by 

animals (the remaining 25% can be either cut or cut and grazed). 

• Predominantly cutting: When more than 75% of PG surfaces are cut for hay or silage 

(the remaining 25% can be either grazed or grazed and cut). 

• Grazing and cutting: When more than 25% of PG surfaces are both grazed and cut for 

hay or silage. 

• Non-feeding or not relevant: When the grass biomass produced goes to an anaerobic 

digestor or it is rarely or inconstantly used. 

• Almost abandoned 

Exploitation systems differed significantly between farm networks grouped by biogeographic 

region (X2 = 104.55, df = 15, P < 0.001, Fig. 10). For the farm networks in Alpine and Continental 

regions, grazing and cutting was the most common method of exploiting PG (65% and 45%, 

respectively);  whereas PG on farms in the Atlantic and Mediterranean networks was most 

commonly predominantly grazed (45% and 87%, respectively). By contrast, the PG on most 

farms in the Boreal and Pannonian networks was predominantly cut (62% and 57%, 

respectively). ‘Grazing and cutting’ was also a common exploitation regime in all farm 

networks (ranging from 29% to 65% of farms in each region), apart from those in the Boreal 

(10%) and Mediterranean (9%) regions.
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Figure 10. The proportion of farms exploiting their PG mainly by ‘grazing and cutting’, ‘predominantly cutting’, ‘predominantly grazing’ and 
‘non-feeding’ in the farm networks in each biogeographic region: A) Alpine, B) Atlantic, C) Boreal, D) Continental, E) Mediterranean and F) 
Pannonian. 
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Farm diversification 

Participants were asked if their farm business was involved in any form of farm diversification. 

Participation in farm diversification schemes varied between sets of farm networks grouped 

by biogeographic regions (X 2= 97.40, df = 5, P < 0.001). A majority of farms in the Alpine, 

Atlantic and Continental farm networks were involved in farm diversification (74%, 58% and 

57%, respectively); whereas in the farm networks in Boreal, Mediterranean and Pannonian 

regions, fewer than half of the farms surveyed were involved in farm diversification schemes 

(38%, 22% and 19%). Tourism and food processing were the two most common forms of farm 

diversification reported. 

National or European designations 

Of the total farms surveyed, 17% had land listed under the “Natura 2000: Birds Directive”, 

with the greatest proportion in the Pannonian region farm networks (38%). Only 16% of all 

farms surveyed had land under the “Natura 2000: Listed Habitat”. The numbers of farms with 

PG listed in these Directives is presented in Tab. 4. 

Table 4. The number of farms with PG listed under Natura 2000 “Birds Directive” and “Listed 

Habitat” and the mean proportion of land (%) dedicated to each. 

 “Birds Directive” “Listed Habitat” 

Region No. of farms Proportion of land (%) No. of farms 
Proportion of land 

(%) 

Alpine 13 2 4 30 

Atlantic 2 9 7 34 

Boreal 4 22* 7 100* 

Continental 17 30 15 60 

Mediterranean 4 - 2 98 

Pannonian 23 - 21 - 

*Information only provided by one respondent 

- Information not provided 
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5.2 Permanent Grasslands 

The questions in this section related to improved and unimproved permanent grasslands (PG) 

on each farm.  Of those who provided a response, 48% stated that the total area of improved 

PG on their farm had increased in the past 10 years;  43% reported the area was unchanged; 

and 8% reported a decrease, with no differences between farm networks by biogeographic 

region (X2 = 12.22, df = 10, P = 0.27). 

When asked about any changes in the intensity of PG management in the past 10 years, 49% 

of respondents stated that management intensity had increased; 41% reported that 

management intensity remained unchanged; and 10% had reduced management intensity. 

There were some significant differences between the farm networks representing the six 

biogeographic regions in trends in improved PG management intensity (X2 = 33.50, df = 10, P 

<0.001, Fig. 11), with a majority of farmers in the Alpine, Atlantic and Mediterranean farm 

networks reporting that management intensity had increased. The majority of farmers in the 

Continental and Pannonian networks reported that management intensity had not changed, 

whereas farmers in the Boreal networks reported that PG management intensity had 

decreased over the last 10 years.  

Out of all the farmers surveyed, 54% reported that the total area of unimproved PG had not 

changed in the past 10 years, while 29% stated that the unimproved PG area had increased 

and 17 % that it had decreased. Views differed by biogeographic region grouping (X2 = 62.77, 

df = 10, P < 0.001, Fig. 12) as farmers in the Alpine, Atlantic and Mediterranean networks 

reported that the total area of unimproved PG had decreased over the previous decade, 

compared with the respondents from the Continental networks who reported that the total 

area of unimproved PG was unchanged. In contrast, respondents from the Boreal and 

Pannonian networks reported that the total area of unimproved PG had decreased in the last 

decade. Overall, 64% of respondents reported that the management intensity of unimproved 

PG had not changed,  whereas 21% reported an increase in intensity and 15 % reported a 

reduction, with  differences reported between biogeographic regions  (X2 = 22.7, df = 10, P < 

0.05, Fig. 13). 
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Figure 11. The views of farmers surveyed (%) in each biogeographic region on changes in 
the intensity of improved permanent grassland management over the previous 10 years. 

 

 

 

 

Figure 12. The views of farmers surveyed (%) in each biogeographic region on changes in 
the total area of unimproved permanent grassland over the previous 10 years. 
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Figure 13. The views of farmers surveyed (%) in each biogeographic region on changes in 
the intensity of unimproved permanent grassland over the previous 10 years. 

Farmers were asked which aspects of general farm management were more or less important 

than PG management on their farm. Of the total responses, the management factors 

considered more important than PG management included animal health (82%), animal 

nutrition (51%) and business management (55%). Whereas, a majority of respondents 

considered animal breeding/genetics (47%), labour management (57%) and environmental 

management (52%) to be less important than PG management. 

The most important factors considered by farmers for improving PG performance varied 

according to the biogeographic region (BGR) that the networks were in (X2 = 29.39, df = 10, P 

= 0.001) and are presented in Fig. 14.  

The majority (64-84%) of farmers in Atlantic, Boreal, Continental and Mediterranean 

networks considered ‘soil compaction’ and ‘drainage’ to be important factors affecting PG 

performance, whereas in Alpine regions 72% and 67% of farmers considered ‘soil compaction’ 

and ‘drainage’ to be ‘not applicable’ and in the Pannonian network 86% and 57% thought they 

were ‘not important’ (Figure 13i A & B). The importance of ‘drainage’ declined in the order 
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Atlantic > Boreal = Continental  > Mediterranean >  Alpine  > Pannonian. There were also clear 

contrasts in the perceived importance of ‘soil nutrient status’ as a factor affecting PG 

performance, with 71% of Atlantic farmers thinking it was ‘very important’, compared with 

28% of Alpine and 19% of Boreal. Indeed, 58% of Alpine farmers considered ‘soil nutrient 

status’ to be ‘not applicable’ and 29% of Boreal farmers thought it was ‘not important’ (Figure 

14i C). 

The majority of farmers (54%-67%) thought ‘selecting suitable sward species’ was ‘very 

important’ for PG performance. Only in the Alpine networks did over a third (42%) think it 

was ‘not important’. ‘Reseeding/sward renewal’ was thought of most positively in the 

Continental, Mediterranean and Pannonian regions, with 48%, 48% and 43% of farmers 

stating that it was a ’very important’ factor. By contrast, in the Alpine networks, 25% of 

farmers thought it was ‘very important’ and 44% ‘not important’ (Figure 14i E). 

Only in the Atlantic networks did most farmers consider that ‘measuring grass growth’ was 

either ‘very important’ (32%) or ‘somewhat important’ (44%); 20% thought it was ‘not 

important’. This contrasted with 54% in the Alpine, 62% in the Boreal and 71% in the 

Pannonian networks thinking it was ‘not important’ (Figure 14i F). 

‘Measuring ‘grass quality’ was considered to be most important in the Atlantic networks (30% 

‘very important’; 21% ‘not important’); and less important in Alpine, Boreal and Pannonian 

networks, in which 42%, 43% and 43% of farmers considered it to be ‘not important’ (Figure 

14 ii G). Most farmers considered ‘fertiliser/manure application’ to be an important factor for 

PG performance.  It was least important in the Boreal and Pannonian networks, with 14% and 

13% of farmers considering it to be ‘not important’ and 24% and 29% ‘not applicable’ (Figure 

14ii H). 

Most farmers thought ‘cutting at the optimal growth stage’ was ‘very important’, particularly 

in the Alpine (85%), Atlantic (75%), Continental (75%) and Boreal (50%) networks (Figure 14ii 

I). ‘Grazing efficiency’ was also thought to be an important factor in most farm networks 

(Figure 14ii J).  
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Figure 14i. Farmer opinion on the importance of six different factors to improved PG performance, as a percentage of total responses for each biogeographic region 
(number of responses in brackets). Factors include: A) Addressing soil compaction,  B) Drainage, C) Soil Nutrient Status e.g. pH, P, K, D) Selecting the suitable sward species, 
E) Measuring Grass Growth and F) Measuring Grass Quality. 
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Figure 14ii. Farmer opinion on the importance of six different factors to improved PG performance, as a percentage of total responses for each biogeographic region 
(number of responses in brackets). Factors include: G) Reseeding/ sward renewal, H) Fertiliser/Manure application, I) Cutting at the optimal growth stage, J) Grazing efficiency, 
K) Inclusion of clover and L) Irrigation. 
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Figure 14iii. Farmer opinion on the importance of four different factors to improved PG performance, as a percentage of total responses for each biogeographic region 
(number of responses in brackets). Factors include: M) Weed control, N) Pest control, O) Grass disease control and P) Other. 
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‘Inclusion of clover’ was thought to be most important in the Mediterranean and Pannonian 

networks (42% and 57% of farmers stating it was ‘very important’ respectively); and least 

important in the Alpine networks, with 20% of farmers stating it was ‘very important’ and 

37% ‘not applicable’ (Figure 14ii K). ‘Irrigation’ was most popular in Continental and 

Mediterranean networks with 9% and 13% of farmers thinking it was ‘very important’ (Figure 

14ii L). 

Most farmers in the Atlantic and Continental networks thought ‘weed control’ was either 

‘very important’ (22% and 27% respectively) or ‘somewhat important’ (63% and 46% 

respectively) as a factor influencing PG performance. By contrast, in the Alpine, Boreal and 

Mediterranean networks, most farmers thought it was either ‘not important’ or ‘not 

applicable’ (Figure 14iii M). Similarly, only in the Atlantic and Continental networks did over a 

third of farmers feel that ‘pest control’ was an important factor. In all networks (other than 

the Atlantic network, which was 50:50, important: not important), the majority (57-100%) of 

farmers felt that pest control was either ‘not important’ or ‘not applicable’ Figure 14iii N). 

‘Grass disease’ was considered to be ‘not important’ or ‘not applicable’ by most farmers (74-

86%). Only in the Atlantic region did a quarter of farmers (26%) think that it was either ‘very 

important’ (4%) or ‘somewhat important’ (22%; Figure 14iii O). 

5.3 Soil management  

Soil type 

The dominant soil types used for both improved and unimproved PG varied between 

biogeographic regions (Fig. 15 and Fig. 16). For improved PG, the most common predominant 

soil type in the Alpine and Mediterranean networks was sandy (32% and 45%, respectively). 

In the Atlantic networks, clay soils (32%) were most commonly predominant; in the Boreal 

network farms it was peat (28%); in the Continental networks loam (30%); and in the 

Pannonian chalk/limestone (24%). For unimproved PG, the predominant soil type was most 

commonly loam in Boreal, Continental and Pannonian (25%, 33% and 40%, respectively); sand 

in Mediterranean (45%); sand and chalk/limestone in Alpine (both 24 %) and clay on 29% of 

the farms in the Atlantic region networks. 
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Figure 15. The predominant soil types on improved permanent grassland on farms in each biogeographic region: A) Alpine, B) Atlantic, C) 
Boreal, D) Continental, E) Mediterranean and F) Pannonian. 
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Figure 16. The predominant soil types on unimproved permanent grassland on farms in each biogeographic region: A) Alpine, B) Atlantic, C) 

Boreal, D) Continental, E) Mediterranean and F) Pannonian. 
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Fertiliser use 

There were significant differences between farm networks grouped by region in the 

proportions of PG areas receiving applications of manufactured fertiliser, slurry, FYM and 

lime. The types of fertiliser used and the proportions used on PG also varied by biogeographic 

region (Tab. 5). On average, manufactured fertilisers were applied to around 80% of the PG 

area on farms in Atlantic networks, 65% of the farm PG area in continental networks, 60% in 

Alpine, 38% in Mediterranean and less than 10% of the PG area on farms in the Boreal and 

Pannonian networks. There were also differences between biogeographic regions in the 

proportion of PG area receiving slurry applications. On average, slurry was applied to 72% of 

the PG area on farms in the Alpine networks, 60% in Atlantic, 53% in Continental, 40% in 

Pannonian, 32% in Mediterranean and 14% in Boreal regions. Farmyard manure use also 

differed between regions. On average, FYM was applied to 39% of PG on farms in the 

Continental networks, 30% in Mediterranean, 25% in Alpine, 20% in Atlantic, 18% in 

Pannonian and 11% in the Boreal networks. 

A breakdown of organic manure, manufactured fertiliser and lime use (kg/ha) on improved 

and unimproved PG land in each biogeographic region is presented in Tab. 6. There were not 

many large differences in field application rates between the farm networks, although it is 

interesting that farms in the Pannonian region reported some of the lower organic manure 

field application rates on grazing land and some of the highest on land predominantly cut for 

hay (Table 6). The highest mean organic manure field application rates were reported on 

silage land in the Atlantic region farm networks. 

There were not many clear differences in manufactured fertilizer field application rates, 

although the amount of product applied to silage land (n = 137) tended to be higher than on 

grazing land (n = 113); apart from in the Mediterranean farm networks where only two farms 

recorded applying manufactured fertiliser on PG predominantly cut for silage.
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Table 5. The mean percentage (%) of permanent grassland receiving fertiliser of different types on farms using each fertiliser type on PG in 

each biogeographic region (The number of farms using each fertiliser type is in brackets). 

Fertiliser type Alpine Atlantic Boreal Continental Mediterranean Pannonian X2 SEM P 

Manufactured 

fertiliser 
60c (17) 81d  (97) 0.3a (22) 65c (76) 38b (13) 80d (2) 20.38 2.80 <0.001 

Slurry 72d (19) 60c (88) 14a (21) 53c (58) 32b (5) 40b (1) 6.36 2.89 <0.001 

Farmyard manure 25c (45) 20b (95) 12a (21) 39d (82) 36c (11) 13b (3) 5.13 1.90 <0.001 

Lime 10b (15) 21c (81) 1a (21) 19c (56) 20c (6) 30d (1) 2.86 1.83 <0.05 

Poultry manure -  14 (6) - - - - - - - 

Other - 9 (32) 0 (21) 17 (9) 25 (2) - 1.95 2.75 0.132 

Superscripts abc indicate significant difference on the same row <0.05 

() indicate number of complete responses 



 

61 

 

Table 6. Mean field application rates of organic manure (t/ha), manufactured fertiliser product (kg/ha) and lime (t/ha) on i) improved and ii) 

unimproved PG in each biogeographic region (The number of farms that reported field application rates for organic manure, manufactured 

fertiliser or lime is in brackets). 

i) PG Improved: 

         

Organic Manure (t/ha) 
Alpine Atlantic Boreal Continental 

Mediterranea
n 

Pannonia
n 

X2 SEM P 

Predominantly grazing 33.2c (5) 19.0b (53) 40.0d (3) 22.8b (37) 48.7e (6) 12.5a (2) 2.499 2.09 <0.05 

Predominantly silage 39.0b (10) 57.2c (76) 20.8a (9) 29.6a (50) - (0) - (0) 7.911 3.09 <0.001 

Predominantly hay 37.2 (5) 23.0 (19) - (0) 26.4 (48) 16.8 (1) 45.0 (2) 1.203 2.10 0.317 

 

      

   

Manufactured fertiliser (kg/ha) 

      

   

Predominantly grazing 300c (3) 420d (64) 300c (1) 197ab (35) 219b (7) 125a (2) 4.299 25.25 <0.001 

Predominantly silage 410 (10) 477 (74) 390 (1) 327(48) 176 (2) 500 (1) 1.308 29.74 0.264 

Predominantly hay 525 (2) 269 (15) 241 (1) 386 (43) 238 (4) 172 (2) 0.378 50.60 0.862 

 

      

   

Lime (t/ha) 

      

   

Predominantly grazing - (0) 3.6c (56) 4.0c (1) 1.9b (17) 0.8a (2) 2.0b (1) 3.742 0.23 <0.05 

Predominantly silage 4.5c (4) 3.6b (48) 4.0bc (2) 2.1a (21) - (0) - (0) 3.641 0.24 <0.05 

Predominantly hay 2.0 (1) 2.1 (6) - (0) 2.0 (11) - (0) - (0) 0.005 0.47 0.995 
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ii) PG Unimproved:          

Organic Manure (t/ha)          

Predominantly grazing 16.2 (3) 20.0 (3) - (0) 32.0 (10) 19.6 (1) - (0) 0.487 5.35 0.697 

Predominantly silage 15.3 (3) - (0) - (0) 22.0 (7) - (0) - (0) 0.18 6.89 0.682 

Predominantly hay 19.5 (13) 5.0 (1) - (0) 30.2 (13) - (0) - (0) 1.22 4.17 0.313 

Superscripts abcde indicate significant difference on the same row <0.05 

() indicate number of responses 
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Lime was mainly applied on farms in the Atlantic and Continental networks, with application 

rates generally higher in the Atlantic networks. Ground limestone, dolomite and chalk were 

most commonly used, although two farms in the Atlantic region used granulated lime at lower 

field application rates (0.2 t granulated lime/ha every year or 0.4 t granulated lime/ha every 

three years). 

5.4 Grass management 

Section 4 of the survey gathered information on grass management for both improved and 

unimproved PG. This included information on the types of plant species found or sown on 

each farm.  The percentage of farms stating that a given set of plant species was present on 

their improved and unimproved PG is presented for the farm networks in each biogeographic 

region in Tab. 7 and 8, respectively. 

On improved PG, perennial ryegrass (PRG) and white clover were the predominant species in 

the Atlantic and Continental networks, while in the Boreal networks, timothy was the 

predominant species, followed by meadow fescue, red clover and white clover. In the 

Mediterranean networks, there was an even spread of species across farms, and the most 

popular response was that the farms had ‘Other’ species in their PG sward (50% of farms), 

indicating a difference from the other networks (0-21% of farms). The Mediterranean farms 

also had the highest percentage of subterranean clover present (25%). The spread of species 

was also even across the Pannonian region farms, which had the highest percentage of farms 

with chicory in the sward (18%). In the Alpine regions there was no predominant species, with 

over 20% of farmers stating that they had PRG, timothy, meadow fescue, common meadow 

grass, red clover or white clover in their PG swards. 

On unimproved PG on the Atlantic region farms, PRG and white clover were common, but not 

as widespread as on improved PG. Rush, timothy, rough meadow grass and common meadow 

grass were as widespread as PRG and white clover; found on unimproved PG on 20-25% of 

farms. In the Boreal and Mediterranean farm networks, most farmers selected ‘other’ as the 

most common species on unimproved PG (68% and 63%), followed by white clover (59%) and 

PRG and plantain (21%) respectively. Timothy (69%) was the most common species on 

unimproved PG on the Alpine farms, although 56% of farms also selected ‘other’ species. 



 

64 

 

Table 7. Percentage (%) of farms stating that a given plant species was present on their improved PG by biogeographic region. 

 Alpine Atlantic Boreal Continental Mediterranean Pannonian 

 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Heather 0 0 10 11 0 0 8 9 4 1 11 3 

Rush 0 0 25 28 5 1 13 15 21 5 18 5 

Perennial Ryegrass  24 13 89 100 32 7 72 81 21 5 18 5 

Italian Ryegrass  20 11 20 22 5 1 36 40 17 4 7 2 

Hybrid Ryegrass 9 5 36 40 0 0 20 22 13 3 4 1 

Timothy 28 15 63 71 77 17 41 46 13 3 18 5 

Meadow Fescue 22 12 39 44 68 15 70 78 13 3 21 6 

Red fescue 9 5 16 18 18 4 36 40 4 1 25 7 

Tall fescue 7 4 11 12 14 3 52 58 13 3 11 3 

Rough Meadow Grass 20 11 39 44 9 2 42 47 8 2 18 5 

Common meadow grass 26 14 34 38 36 8 60 67 13 3 14 4 

Creeping Bent 6 3 18 20 5 1 19 21 4 1 11 3 

Cocksfoot 20 11 38 43 9 2 68 76 21 5 18 5 

Red Clover 24 13 28 31 64 14 52 58 25 6 21 6 

White clover 28 15 75 84 64 14 75 84 25 6 21 6 

Subterranean clover 4 2 4 4 0 0 2 2 25 6 0 0 

Chicory 4 2 11 12 5 1 16 18 13 3 18 5 

Plantain  19 10 28 31 5 1 42 47 13 3 21 6 

Lucerne  6 3 7 8 32 7 10 11 8 2 11 3 

Crested dog's-tail 13 7 26 29 0 0 29 32 8 2 14 4 

False oat-grass 19 10 5 6 0 0 38 42 4 1 21 6 

Heath false-brome 2 1 4 4 0 0 13 15 4 1 7 2 

Erect brome 6 3 3 3 0 0 17 19 13 3 11 3 
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 Alpine Atlantic Boreal Continental Mediterranean Pannonian 

 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Meadow foxtail 15 8 18 20 9 2 51 57 8 2 7 2 

Yellow oat-grass 2 1 2 2 0 0 20 22 4 1 18 5 

Other 0 0 13 15 9 2 19 21 54 13 21 6 
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Table 8. Percentage (%) of farms stating that a given plant species was present on their unimproved PG by biogeographic region. 

 Alpine Atlantic Boreal Continental Mediterranean Pannonian 

 

Percent 
(%) 

No. of farms 
Percent 

(%) 
No. of 
farms 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Percent 
(%) 

No. of 
farms 

Heather 30 16 13 14 45 10 14 16 4 1 0 0 

Rush 44 24 22 25 23 5 19 21 4 1 0 0 

Perennial Ryegrass  39 21 21 24 14 3 47 53 21 5 4 1 

Timothy 69 37 21 23 45 10 33 37 17 4 0 0 

Meadow Fescue 61 33 18 20 45 10 31 35 8 2 7 2 

Red fescue 59 32 8 9 41 9 24 27 4 1 4 1 

Tall fescue 44 24 11 12 18 4 34 38 4 1 4 1 

Rough Meadow Grass 57 31 23 26 14 3 31 35 13 3 4 1 

Common Meadow 
grass 

65 35 25 28 36 8 39 44 8 2 4 1 

Creeping Bent 44 24 17 19 9 2 18 20 4 1 4 1 

Cocksfoot 69 37 18 20 32 7 41 46 13 3 7 2 

Red Clover 67 36 9 10 41 9 34 38 13 3 0 0 

White clover 78 42 16 18 59 13 46 51 13 3 0 0 

Subterranean clover 33 18 1 1 0 0 13 15 17 4 0 0 

Plantain  65 35 13 14 36 8 38 43 21 5 0 0 

Crested dog's-tail 48 26 13 14 5 1 22 25 13 3 0 0 

False oat-grass 48 26 2 2 0 0 16 18 4 1 0 0 

Heath false-brome 37 20 3 3 0 0 18 20 8 2 0 0 

Erect brome 50 27 3 3 0 0 23 26 4 1 0 0 

Meadow foxtail 46 25 8 9 18 4 31 35 13 3 0 0 

Yellow oat-grass 43 23 3 3 0 0 17 19 8 2 7 2 

Other 56 30 7 8 68 15 18 20 63 15 7 2 
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Most of the farms in the Pannonian networks did not specify the plant species found on their 

unimproved PG. However, the most recorded species was red fescue (7%), followed by 

meadow fescue, red clover, white clover, plantain, false oat grass and ‘other’ (all 6%). 

5.5 Sward management and grass yields 

The farmers in each network were asked about sward management and target grass yields on 

their improved and unimproved PG. The target grass dry matter yield (t DM/ha/year) on 

improved grazing land varied between regions (X2 = 55.987, df = 15, P < 0.0001, Fig. 17), with 

the majority of farmers in the Atlantic networks targeting 10-15 t DM/ha/yr, while the 

majority of farmers in the Boreal, Mediterranean and Pannonian networks targeted up to 5 t 

DM/ha/yr. In the Alpine and Continental networks around half of farmers (50% and 58% 

respectively) targeted 5-10 t DM/ha/yr, with the majority of the remainder (50% and 38% of 

all farmers surveyed respectively) targeting up to 5 t DM/ha/yr. 

 

Figure 17. The percentage (%) and number (in brackets) of farmers in each biogeographic 
region targeting 0-5, 5-10, 10-15 and >15 t DM/ha/year on their improved PG grazing land: 
A) Alpine, B) Atlantic, C) Boreal, D) Continental, E) Mediterranean and F) Pannonian. 

The target grass dry matter yield on improved cutting land also varied between biogeographic 

region (X2 = 29.227, df = 15, P < 0.05, Fig. 17). Most farmers in the Alpine, Atlantic and 

Continental networks targeted 5-10 t DM/ha/yr, while most farmers in the Pannonian 

networks targeted up to 5 t DM/ha/yr. In the Boreal and Mediterranean networks, the most 

popular target was 5-10 t DM/ha/yr with 37.5% and 40% of respondents respectively. Some 
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farmers in the Atlantic (10%), Mediterranean (10%), Alpine (6%), and Continental (1%) 

networks targeted more than 15 t DM/ha/yr on their cutting land. 

 

Figure 18. The percentage (%) and number (in brackets) of farmers in each biogeographic 
region targeting 0-5, 5-10, 10-15 and >15 t DM/ha/year on their improved PG cutting land: 
A) Alpine, B) Atlantic, C) Boreal, D) Continental, E) Mediterranean and F) Pannonian. 

The reported grazing yields also varied between biogeographic region (X2 = 19.64, df = 10, P 

< 0.05). The majority of respondents from all farm networks reported grazing yields of 0-5 t 

DM/ha/year except for those in the Atlantic networks where 55% of respondents reported 

yields of 5-10 t DM/ha/year (Fig. 19). A small proportion (3%) of farmers in the Continental 

networks reported yields of 10-15 t DM/ha/year. 

Reported cutting yields also varied between biogeographic regions (X2 = 25.35, df = 10, P < 

0.001, Fig. 20), with most farmers in Alpine, Boreal, Continental, Mediterranean and 

Pannonian networks reporting yields of 0-5 t DM/ha/year. By contrast, in the Atlantic 

networks, 82 % of respondents reported cutting yields of 5-10 t DM/ha/year. The results 

confirm the higher grass yield potential in Atlantic regions and indicate that many farmers are 

not achieving their target grazing and cutting yields.
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Figure 19. The percentage (%) and number (in brackets) of farmers in each biogeographic region reporting 0-5, 5-10, 10-15 and >15 t 
DM/ha/year on their PG grazing land: A) Alpine, B) Atlantic, C) Boreal, D) Continental, E) Mediterranean and F) Pannonian. 
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Figure 20. The percentage (%) and number (in brackets) of farmers in each biogeographic region reporting 0-5, 5-10, 10-15 and >15 t 
DM/ha/year on their PG cutting land: A) Alpine, B) Atlantic, C) Boreal, D) Continental, E) Mediterranean and F) Pannonian.
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Farmers were asked to provide information on the number of cuts of silage and hay that they 

took on their farms each year. The number of silage cuts did not differ between regions (X2 = 

1.355, df = 5, P = 0.244). However, the number of hay cuts did differ, with farmers in the 

Continental networks cutting hay three times per year on average, which was significantly 

higher (X2 = 2.788, df = 5, P <0.05) than those in the Alpine and Pannonian networks (2 hay 

cuts/year); and the Atlantic, Boreal and Mediterranean networks (1 hay cut/year). 

When asked to consider the top three challenges when trying to improve grassland 

performance, views were significantly different between regions for both improved and 

unimproved PG (X2 = 233.6, df = 50, P < 0.001 and X2 = 81.409, df = 50, P = 0.01, respectively) 

and are reported in Tab 10. Weather was the most significant challenge in all regions apart 

from the Mediterranean.  Indeed, for the farm networks in the Atlantic and Continental 

regions, weather was the most significant constraint for improved and unimproved PG.  

Access to capital was the next most frequently cited challenge for improved PG; placed in the 

top three challenges in farm networks in the Alpine, Boreal, Continental and Mediterranean 

regions. Environmental legislation was also recognized as a significant constraint for improved 

(top three in Continental and Pannonian networks) and unimproved grassland (Atlantic, 

Boreal and Pannonian). Interestingly, infrastructure was only prominent as a challenge to 

improving performance in the Atlantic and Mediterranean networks, and in both cases it was 

cited as relevant to improved and unimproved PG.  
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Table 10. The top three challenges when trying to improve performance from improved and 

unimproved PG in each biogeographic region. 

Region Top 3 challenges 

(Improved PG) 

Top 3 challenges 

(Unimproved PG) 

Alpine Weather  

Knowledge gap 

Capital 

Knowledge gap 

Labour requirement 

Technical support 

Atlantic Weather 

Infrastructure 

Labour requirement 

Weather  

Environmental legislation 

Infrastructure 

Boreal Weather 

Capital 

Other 

Environmental legislation 

Other 

Stock type 

Continental Weather  

Environmental legislation 

Capital 

Weather 

Stock type 

Other 

Mediterranean Capital 

Infrastructure 

Technical support 

Weather 

Capital  

Infrastructure 

Pannonian Weather 

Tenancy 

Environmental legislation 

Environmental legislation 

Inability to reseed 

Tenancy 
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5.6 Ecosystem services 

Farmers were asked what level of provision their improved and unimproved PG provided for 

a range of ecosystem services (ES) (Tab. 11), with 93% of farmers stating that their improved 

PG gave significant provision for livestock feed, compared with 29% for recreation and 

tourism. About half of farmers thought their improved PG gave significant provision for 

biodiversity, carbon storage, flood/erosion control and good water quality. For unimproved 

PG, the livestock feed provision was lower, with 69% of farmers stating it provided significant 

provision, but their perception of significant provision of other ES was higher than for 

improved PG, particularly for biodiversity (79%), pollination (70%), good water quality (64%) 

and flood/erosion control (60%). 

Farmers were then asked what environmental features, activities and environmental 

restrictions they had on their farm that provide ES (Tab. 12) and whether these were located 

on improved or unimproved PG (Tab. 13). The perception of features like ‘hedgerows’ and 

‘species-rich grassland’ may differ between regions and networks, but it is interesting that 

53% of Continental farms stated that they had hedgerows compared with none in the Boreal 

networks. Similarly, 86% and 89% of Boreal and Pannonian farms stated that they had species-

rich grassland on farm compared with 35% of farms in the Alpine networks. Grass margins 

and buffer strips along watercourses are more common in Atlantic (28% and 39%) and 

Continental (26% and 31%) networks than in the Alpine (4% and 19%), Boreal (5% and 23%) 

and Pannonian (0% and 7%) networks. 

Nutrient application closed periods, and nutrient planning were most prevalent in the Atlantic 

networks (65% and 66% respectively). This contrasted with the Mediterranean networks in 

which 13% of farms had nutrient application closed periods and 33% had a nutrient plan; and 

the Alpine networks in which 15% of farms had a nutrient plan (Tab. 12). 

Wetlands and managed floodplains were clearly most prevalent in the Pannonian networks 

(68%; compared with 4% to 27% in other networks), while fire breaks were only common in 

the Mediterranean networks (79%). Finally, historic/archaeological features and public 

walkways/access to water courses were most prevalent in the Boreal networks (56% and 36% 

respectively). 
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The features and activities that were primarily focused on improved PG were grass margins 

(58% of farms with grass margins on PG), invasive species control (52%), stocking rate control 

(50%), a closed period for nutrient application (71%), nutrient planning (79%) and buffer strips 

along water courses (63%). The activities that were more common on unimproved PG were 

use of fire breaks (35% of farms with fire breaks – Mediterranean farms only) and agri-tourism 

(48% of farms with agri-tourism, Tab. 13). 

Table 11. Farmers’ perceived level of ecosystem service provision on improved and 

unimproved PG (% of farms stating each level of provision). 

 Level of provision  

PG type and 
Ecosystem service 

No 
provision 

Limited 
provision 

Moderate 
provision 

Significant 
provision 

n 

Improved PG      

Biodiversity 1% 15% 35% 48% 271 
Pollination 4% 19% 36% 41% 270 
Carbon storage and reducing 
GHG emissions 

2% 10% 35% 52% 268 

Flood and erosion control 12% 21% 19% 49% 268 

Good Water Quality 2% 13% 28% 57% 270 
Recreation and tourism 13% 31% 28% 29% 269 
Grass for livestock 0% 0% 7% 93% 270 

Grass for biomass 
(bioenergy) and other 
products 

82% 8% 2% 8% 260 

Unimproved PG      

Biodiversity 3% 4% 15% 79% 195 
Pollination 3% 4% 23% 70% 197 
Carbon storage and reducing 
GHG emissions 

13% 9% 31% 47% 188 

Flood and erosion control 4% 17% 19% 60% 173 
Good Water Quality 9% 2% 25% 64% 175 
Recreation and tourism 10% 12% 25% 54% 198 
Grass for livestock 2% 11% 17% 69% 202 
Grass for biomass 
(bioenergy) and other 
products 

81% 9% 5% 5% 185 
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Table 12. The percentage (%) of farms which had each of the environmental features on their PG (improved and unimproved) in each region. 

Feature Alpine  Atlantic  Boreal  Continental  Mediterranean  Pannonian  

Hedgerow 44.4  37.5  0.0  52.7  29.2  32.1  

Tree Planting/Agroforestry 16.7  36.6  27.3  37.5  83.3  14.3  

Species-rich grassland 35.2  45.5  86.4  69.6  70.8  89.3  

Designated area for shelter and/or vegetation for birds 5.6  34.8  22.7  24.1  37.5  78.6  

Grass margins 3.7  27.7  4.5  25.9  12.5  0.0  

Invasive species control 14.8  27.7  9.1  32.1  45.8  78.6  

Stocking rate control 31.5  34.8  22.7  45.5  41.7  75.0  

Closed period for grazing 11.1  29.5  22.7  24.1  37.5  75.0  

Closed period for nutrient application 16.7  65.2  54.5  48.2  12.5  82.1  

Nutrient plan 14.8  66.1  22.7  35.7  33.3  7.1  

Wetlands/Managed flood plains 3.7  17.9  27.3  13.4  4.2  67.9  

Areas of natural habitat 9.3  31.3  27.3  23.2  33.3  82.1  

Buffer strip along water course 18.5  39.3  22.7  31.3  20.8  7.1  

Fire break 0.0  0.0  0.0  0.9  79.2  0.0  

Agri-tourism 5.6  4.5  13.6  11.6  8.3  3.6  

Animals managed for recreational purposes 5.6  7.1  18.2  19.6  12.5  7.1  

Historic or archaeological features 1.9  20.5  54.5  7.1  37.5  0.0  

Public walkway/access to watercourses 13.0  31.3  36.4  17.9  16.7  7.1  

Other 0.0  7.1  9.1  0.9  4.2  0.0  
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Table 13. The difference in the location (i.e., on improved PG, unimproved PG or both) of environmental features which provide ecosystem 

services as a percentage of all positive responses for each feature / activity (%). 

Feature / activity Improved PG only Unimproved PG only Both X2 SEM P 

 Percentage (%) 
No. of farms 

Percentage (%) 
No. of farms Percentage 

(%) 

No. of farms 
   

Hedgerows 
52b 95 46ab 83 2a 4 44.72 15.7 <0.001 

Tree Planting/ Agroforestry 
68b 13 32b 6 0a  12.96 18 <0.001 

Species-rich grasslands 
40b 83 39ab 81 21a 44 6.86 6.1 <0.05 

Designated area for shelter 
and/or vegetation for birds 52b 

 

55 
28ab 29 20a 21 16.6 9.6 <0.001 

Grass margins 
58b 38 12a 8 29ab 19 32.7 13.4 <0.001 

Invasive species control 
52b 58 21a 23 27ab 30 16.2 9.5 <0.001 
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Feature / activity Improved PG only Unimproved PG only Both X2 SEM P 

 Percentage (%) 
No. of farms 

Percentage (%) 
No. of farms Percentage 

(%) 

No. of farms 
   

Stocking rate control 
50b 73 27ab 39 23a 33 12.74 8.4 <0.05 

Closed period for grazing 
56b 57 38ab 38 6a 6 38.48 14.6 <0.001 

Closed period for nutrient 
application 71b 123 11a 20 18ab 31 64.58 18.9 <0.001 

Nutrient Plan 
79b 110 4a 6 17b 23 96.38 23.4 <0.001 

Wetlands/Managed flood 
plains 55b 35 40ab 25 5a 3 80.18 13 <0.001 

Areas of natural habitat 
48b 49 43ab 44 10a 10 25.32 11.9 <0.001 

Buffer strip along water 
course 63b 64 17a 17 20ab 21 38.57 14.7 <0.001 

Fire break 
20a 4 35ab 7 45b 

9 

 
9.5 7.3 <0.01 
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Feature / activity Improved PG only Unimproved PG only Both X2 SEM P 

 Percentage (%) 
No. of farms 

Percentage (%) 
No. of farms Percentage 

(%) 

No. of farms 
   

Agri-tourism 
19a 5 48b 13 33ab 9 12.6 8.3 <0.01 

Animals managed for 
recreational purposes 40b 17 38ab 16 21a 9 6.06 6.0 <0.05 

Historic or archaeological 
features 32 17 43 23 25 13 4.94 5.2 0.08 

Public walkway/access to 
watercourses 30 23 42 32 28 21 3.4 4.4 0.18 
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5.7 Farm economics 

Section 8 of the questionnaire focused on various elements of the farm business in terms of 

cost and importance. Farmers were asked to assess various aspects of farming in terms of 

their perceived cost as either “Low”, “Low-Moderate”, “Moderate”, “Moderate-High” or 

“High”. The responses are summarised in Tab. 14. Over a third of farmers (36%) thought that 

the costs associated with managing grasslands (e.g., fertiliser, lime, seed and sprays) were 

“moderate”; another 20% thought grassland management costs were “low to moderate” or 

“moderate to high”. Over a third of farmers (34%) reported that feed costs were “high”; 

indeed, feed was the only part of the business for which “high” cost was the most common 

response. Outgoing sundry costs (e.g., insurance, office phone, water, legal costs) were 

perceived to be a “moderate” cost by 34% of farmers. “Moderate” cost was also the modal 

category for animal health and land rental. Delivering ES was the only activity for which the 

highest proportion of farmers (36%) thought that costs were “low”, suggesting that cost was 

not a significant barrier to the current level of ES delivery for many farmers. 

Most farmers reported that land rents were “low” to “moderate” (“low” 27%; “low-

moderate” 14%; and “moderate” 30%), with some evidence that the perceived cost of land 

rental varied between region (X2 = 296.23, df = 20, P < 0.001, Fig. 21). Over a third of farmers 

in Alpine (42%) and Atlantic (35%) networks thought that land rental costs were “low”. By 

contrast, a third to half of farmers in the Boreal (41%), Continental (35%) and Mediterranean 

(50%) networks reported “moderate” land rental costs. Only in the Pannonian networks did 

most farmers think that land rental costs were “high” (67 %). 
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Table 14.  Results of chi-squared (X2) analysis on the percentage of farmers scoring the perceived cost of selected parts of the farm business 
as “low”, “moderate” or “high” cost. 

 

1 

(Low) 

2 

(Low-
Moderate) 

3 

(Moderate) 

4 

(Moderate-
High) 

5 

(High) 

X2 SEM P 

Grassland, e.g., fertiliser, lime, seed, sprays 
etc. 

29bc 10a 36c 10a 15ab 26.87 5.2 <0.001 

Animal Health including veterinary visits and 
medicines 

17 17 32 17 17 9 3 0.06 

Purchased Feed 16ab 9a 21b 19ab 34c 16.09 4.1 <0.01 

Labour including estimated labour cost of 
family members 

19 11 24 23 23 5.8 2.4 0.21 

Breeding and livestock, e.g., breeding 
males, genetics, artificial insemination and 
cost to buy in and finish livestock 

22 17 29 21 11 8.8 3 0.06 

Sundry costs including insurance, office 
phone, water, legal costs 

12a 14a 34b 20a 21a 14.7 3.9 <0.01 

Land rental  27b 14a 30b 14a 15ab 12.3 3.5 <0.05 

Cost of delivering ES 36c 25bc 25bc 9ab 4a 34.48 5.8 <0.001 

Superscripts abc indicate significant difference <0.05
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Figure 21. The opinions (% and number of votes) on the cost of land rental in each biogeographic region A) Alpine, B) Atlantic, C) Boreal, D) 
Continental, E) Mediterranean and F) Pannonian.
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5.8 Innovations and Knowledge Exchange 

The most common answers on where farmers obtain their information on PG management 

were ‘farm visits/ field days/ seminars’, ‘farming press’ and ‘discussion groups’, which 

received 61 %, 58 % and 49 % of total responses, respectively. 

Of the management innovations they would be interested to test or try on improved PG, 

techniques such as ‘the introduction of new grassland species (and distinct cultivars)’ (51 % 

of total farmers), ‘liming acidic soils’, ‘demonstration of farm gate nutrient balance’ and ‘over 

seeding with diverse species or mixtures’ (all 39 %) were the most popular. However, on 

unimproved PG management, innovations that incorporate precision technologies were most 

popular, with 21% of farmers keen to test/trial ‘Demonstration of virtual fencing technology’. 

However, testing ‘over seeding with diverse species or mixtures’ (16 %) and ‘introduction of 

new grassland species (and distinct cultivars)’ (15 %) were also popular on unimproved PG. 

When farmers were asked to consider if they would be willing to self-fund testing and trialing, 

the innovations that were most popular were ‘introduction of new grassland species (and 

distinct cultivars)’ (32 %), ‘liming acidic soils’ (27 %), and ‘over seeding with diverse species or 

mixtures’ (22 %). 

5.9 References 

R Core Team, (2020). R: A Language and Environment for Statistical Computing, R Foundatio

n for Statistical Computing, Vienna, Austria. https://www.R-project.org/ 
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6 Conclusions 

This report provides an overview of available databases and the types of information they 

contain from a range of regions and sources. This overview can be used for future reference 

and also highlights potential information gaps. The farm network survey section provides an 

overview of results selected from a large amount of data collected from 352 farm 

questionnaires. The results presented in this report cover a range of topics including farm 

information, socio-economics, permanent grassland and sward management, yields, 

ecosystem services, economics, access to knowledge and innovations of interest; and in some 

cases how responses varied between sets of farm networks grouped by biogeographic region. 

At the end of the project, the results from this survey will be compared with the results from 

a second farmer survey to evaluate how farming systems and farmer opinions may have 

changed over the duration of the SUPER-G project. 
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Appendices           

Appendix A – Database information form 

T3.1 Information collection form on other available databases: 

 

 

• If no databases are available in your country, please complete only the first part of 

this form. 

• Please complete a new sheet for each available database. 

Partner name: 

______________________________________________________________________ 

Does your country have datasets available? (Please circle) (If yes, please complete the rest of 

the form, if no, please return the form to Francis Lively at AFBI) Yes   No 

 

Name of database 1: 

_________________________________________________________________ 

Is the database regional or national? (Please circle)  Regional   National 

How available is the data? E.g., public or private? (Please circle) Public  Private 

Is the data freely available for research purposes? (Please circle)   Yes  No 

Number of farms represented: 

________________________________________________________ 

Amount of land represented (hectares): 

_________________________________________________ 

Type of livestock represented: 

_________________________________________________________ 

What management options/information does the dataset cover? E.g., stocking rate, amount 

of purchased animal feed, fertiliser application rates, number of days grazing or number of 

A database is any data related to the management of permanent grassland, beyond the farm 

network. 
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animals per farm. 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

______________ 

Other information regarding the dataset: 

___________________________________________________________________________

___________________________________________________________________________

______________________________________________________________ 

If the database is online, please provide weblink: 

__________________________________________ 

Please provide a short summary of the database (no more than 100 words): 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

________________________________________________ 
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Appendix B – Farmer questionnaire guidelines 

Task 3.1: Farm network survey 

Check list for farmer to prepare prior to interview: 

• Q1.5: Altitude of the farm 

• Q1.13: Number of animals or number of hectares (ha) of each crop and amount of 

product sold (e.g., number of animals sold, or kg meat sold) 

• Q1.14: Proportion of grass grown on farm that goes to each enterprise (include 

grazing, silage and hay from all grassland types). 

• Q1.16: The quantities of feedstuff other than grassland that is imported and/or grown 

on farm that is fed to each enterprise. 

• Q1.17: For each land type (e.g., permanent grassland, temporary grassland or forestry) 

found on farm enter the total number of hectares of which is owned or rented. 

• Q2.2: Approximate amount of grass which is grown each season in a typical year. 

• Q3.6 and Q3.7: Amount and type of organic manure, manufactured fertiliser or lime 

that is applied to land each year. 

• Q3.8: Amount and type of organic manure that is imported and/or exported each year. 

• Q5.12 and Q6.12: Type and proportion of animals grazed each month. 

The aim of this survey is to gather information from the farms within the networks regarding 

their permanent grassland (PG) management practices, business profitability and their views 

on the delivery of ecosystem services (ES). 

General Guidance notes for the interviewer:  

• Read all questions and terminology used throughout the questionnaire and change to 

include any local terminology which will be easier understood by the interviewee. 

• Prior to visiting the farmer, please visit the website links which are found throughout 

the question guidance notes and glossary.  

• To reduce the survey length, complete all questions that can be answered prior to 

surveying the farmer (e.g., Q1.1 to 1.5) using information which has been previously 

gathered by the farm network. 
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• Throughout the survey, when asked for a typical year, please refer to a “normal” year 

if this is not applicable please use 2017 as the reference year. 

The survey comprises of 9 sections: 

• Section 1: Farm information 

• Section 2: Permanent 

grassland on your farm 

• Section 3: Soil management 

• Section 4: Grass management 

• Section 5: Sward 

management on PG improved 

• Section 6: Sward 

management on PG 

unimproved 

• Section 7: Ecosystem Services 

• Section 8: Economics 

• Section 9: Innovation and 

knowledge exchange 

See below the list of acronyms that are used throughout the survey: 

• PG: Permanent Grassland  

• TG: Temporary Grassland  

• PG I: PG Agriculturally Improved 

• PG U: PG Agriculturally 

Unimproved  

• TG I: TG Agriculturally Improved  

• ES: Ecosystem Services 

• Ag: Agroforestry  

• M: Upland or Mountainous 

Regions 

• C: Cows 

• YS: Young Stock 

• H: Heifers 

• S: Steers 

• F: Finishers 

• B: Biodiversity and Pollination 

• C: Carbon storage and GHG 

• FE: Flood and erosion control 

• W: Water Quality 

• L: Landscape and recreation including cultural values 

• G: Grass for livestock, biomass and other products 
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Question Guidance 

Section 1: Farm information 

Q1.1: Please identify interviewee by anonymous respondents coding system only. 

Anonymous Coding system: For GDPR regulations we ask each partner to have a coding 

system to allow the respondents to be kept anonymous. The names and matching codes must 

be kept centrally with limited access. However, as the respondents are required to complete 

a survey at the end of the project it is important to keep note of the codes to allow for the 

survey results to be compared at the beginning and end of the project. When completing the 

result excel spreadsheet, only provide the anonymous code, do not provide any name or 

address of interviewee. 

Q1.4: In this question we ask for the council area: please alter this for each country to define 

NUTS 3 area. The following link will display the NUTS 3 area, (Pages 9-60). https://eur-

lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02003R1059-20180118&from=EN 

Q1.13 and Q1.14: For this question, please use 2017 as a reference year. The farmer can use 

the average stock figures using the Nitrate Vulnerable Zone (NVZ) stock count figures. This 

table first appears to be a large task but as the farmers will not farm all enterprises listed not 

all sections will be required to be answered. 

Q1.16: For this question, enter the enterprise and enter all types and quantities of imported 

feedstuffs or feedstuff grown on farm (excluding grass) which are fed to each enterprise found 

on the farm. 

Q1.19: Please use the following link to help translate the schemes into local terms. Please 

make yourself aware of the schemes listed prior to interviewing the farmer. 

http://www.biodiversitya-z.org/content/iucn-protected-area-management-categories For 

any listed scheme which is not relevant for your country please remove and enter the local 

scheme.  

  

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02003R1059-20180118&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02003R1059-20180118&from=EN
http://www.biodiversitya-z.org/content/iucn-protected-area-management-categories
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Section 2: Permanent grassland on your farm 

In section 2 all questions are related to the improved and unimproved permanent grassland 

on your farm. Please note where questions are separated between PG improved or PG 

unimproved. 

Q2.2: For this question, PG grown refers to the biomass of grass grown. 

Section 3: Soil management 

Q3.6: For this question, please enter the type/product name and amount of organic manure, 

manufactured fertiliser or lime that is applied to the PG which is predominantly used for 

grazing, silage or hay production. Please specify the measurement used e.g., kg, litres, bags 

per acre etc. 

Q3.7: See guidance for Q3.6, for this question please answer by discussing your unimproved 

PG.  

Section 4: Grass management 

Q4.1 and Q4.2: This question has a list of plant species, please remove any non-relevant 

species or add any local species which are relevant. 

Section 5: Sward management on your Improved permanent Grassland: For all questions in 

this section; please answer by discussing your PG improved areas. 

Section 6: Sward management on your Unimproved permanent Grassland: 

This section is only applicable if the farm has unimproved PG on the farm. 

Q5.3-Q5.5 and Q6.3-Q6.5: Cut pastures includes any pastures which are cut for silage or hay. 
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Q5.12 and Q6.12: See below an example of how to answer this question. 

 Type 1: Dairy Cows Type 2: Dairy Youngstock Type 3: Beef 0-1year old 

January    

February    

March Cows 100%                   Young stock 90% Beef 0-1 90% 

April  Young stock 100%  

May    

June    

July    

August    

September    

October    

November    

December    

Section 7: Ecosystem Services 

Q7.3: This is a vast table; however, it should be relatively easy for the farmers to complete. 

Explained below are the reasons for the feature or activity to be present on your farm: 

Legislation: This feature or activity has been passed by government as a legislative act, if 

breached the farmer could be penalised. For example, the legal closed date period for 

nutrient applications. 

Voluntary scheme – Capital Grant: The farmer has volunteered to enter a scheme where they 

receive a one-off payment for establishing the feature or activity. No payment is received for 

the upkeep of the feature or activity. For example, payment received to buy the resources to 

plant a new hedge. 

Voluntary scheme – Annual payment: The farmer has volunteered to enter a scheme where 

they receive an annual payment for the upkeep of the feature or activity. For example, annual 
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payment to compensate for loss of earnings due to a closed grazing period or for having a 

reduced stocking rate on an area of land. 

Supply chain factors: Anyone in the supply chain e.g., the processor or the consumer have 

asked for this feature or activity to be established or maintained to benefit the product that 

the farmer is selling. For example, species-rich grassland or areas of natural habitat. 

Personal choice: For personal preference the farmer themselves want to establish or maintain 

the feature or activity. For example, tree planting. 

Income diversification: The farm business has this feature or activity present on the farm as 

another source of income which is separate from the main farming enterprises. For example, 

agri-tourism. 

Traditional practice: This feature or activity is present as it has been a traditional farming 

practice or environmental measure. For example, hedgerows or fire breaks. 

Conversion factors of hectares to acres: 

1 acre to hectare = 0.40 hectares                                                                         30 acres to hectares = 12.14 hectares 

5 acres to hectares = 2.02 hectares 40 acres to hectares = 16.18 hectares 

10 acres to hectares = 4.04 hectares 50 acres to hectares = 20.23 hectares 

20 acres to hectares = 8.09 hectares 100 acres to hectares = 40.46 hectares 

25 acres to hectares = 10.11 hectares 150 acres to hectares = 60.70 hectares 

Glossary: 

Q1.11: Agricultural courses/education: Formal agricultural education is any form of structured 

learning which leads to a qualification that is recognised by the national education authority. 

Q1.15: Predominantly grazing: When more than 2/3 of the grass biomass produced is directly 

grazed by animals. 

Predominantly cutting: When more than 2/3 of the grass biomass produced is cut for hay or 

silage. 

Grazing and cutting: When the grass biomass produced is used equally for grazing and cutting 

e.g., grass biomass grazed between 1/3 and 2/3 plus grass biomass cut. 
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Non-feeding: When the grass biomass produced goes to an anaerobic digestor. 

Not relevant: The grass biomass that is produced is rarely or inconstantly used. 

Q1.17: Permanent Grassland (PG): “Permanent grassland and permanent pasture” are “any 

land dominated by grasses or herbaceous forage that can be grazed and/or mown that has 

not been included in a crop rotation for five years or more.” It may include other species such 

as shrubs and/or trees which can be a food source for livestock (Commission Regulation EU 

No 796/2004).  

Q1.17: Permanent Grassland (PG) Agriculturally Improved: Permanent grasslands that have 

been improved through the installation of an underdrainage system, sowing of productive 

grassland plant species or the addition of lime and/or manufactured or organic fertiliser to 

raise soil nutrient reserves to increase grass production potential. 

Q1.17: Permanent Grassland (PG) Agriculturally Unimproved: Generally low yielding 

permanent grasslands that have not been improved through the installation of an 

underdrainage system, sowing of productive grassland plant species or the addition of lime 

and/or manufactured fertiliser to raise soil nutrient reserves to increase grass production 

potential. In most years the land will receive no manufactured fertiliser and only low inputs 

of organic manure. 

Q1.17: Temporary Grassland (TG): Grassland less than 5 years old and included in a crop 

rotation. Grasslands sown with forage species that can be annual, biennial or perennial. They 

are sown on arable land and can be integrated in crop rotations or sown after another 

grassland vegetation (Peeters et al., 2014). 

Q1.17: Temporary Grassland (TG) Agriculturally Improved: This is grassland which is less than 

5 years old and is included in a crop rotation that receives manufactured fertiliser, organic 

manure and/or lime. This grassland can be reseeded or overseeded.  

Q1.17: Forestry: An area planted with trees. 

Q1.17: Short Rotation Coppice (SRC): A crop of e.g., willow or poplar is planted for renewable 

energy purposes and is harvested every 2-5 years. 
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Q1.17: Agroforestry: The integration of woody perennials, crops and/or grasslands on an area 

of land. Trees may be single or in groups, inside parcels (silvoarable agroforestry, 

silvopastoralism, grazed or intercropped orchards) or on the boundaries (hedges, tree lines) 

(Peeters et al., 2014). 

Q1.17: Uplands/Mountainous regions: Referring to the link below use annex 1 table 1.1 (pages 

8-13) as a guideline to define upland/mountainous regions within your own country. For the 

countries which are not listed on the table but have a regional classification for 

upland/mountainous regions please note the altitude and enter the proportion of land.  

https://ec.europa.eu/agriculture/sites/agriculture/files/evaluation/rural-development-

reports/2006/lfa/full_annex_en.pdf 

Q1.17: Rented-public: This is land that is owned by the government or council that is rented 

by a farmer or a group of farmers. For example, parkland or mountain area. 

Q1.17: Rented-private: This is land that is rented from a fellow landowner. 

trees are used for forest products (e.g., timber, pulp, fruits, rubber, syrup and browse) 

combined with agricultural crops including forage crops and ⁄ or animal production 

Q4.3: Sward diversification: More species in the sward. 

Q5.11 and Q6.11: The grazing systems are explained below: Please add to the list any other 

relevant livestock types or grazing systems. The following acronyms are used; C=Cows, YS= 

Young stock, H=Heifers, S= Steers and F= Finishers. 

Shepherded: A shepherd is required to care for the animals and manage the movement of the 

livestock. 

Mixed Grazing: When different livestock types are grazed together on the same pasture, for 

example, beef cattle and sheep. 

Continuous extensive (free roaming) - Mountain Range: Animals have the freedom to graze 

an area of mountain with no restrictions. 

Continuous extensive (free roaming) - Other e.g., parkland: Animals have the freedom to graze 

an area other than mountain with no restrictions. 

https://ec.europa.eu/agriculture/sites/agriculture/files/evaluation/rural-development-reports/2006/lfa/full_annex_en.pdf
https://ec.europa.eu/agriculture/sites/agriculture/files/evaluation/rural-development-reports/2006/lfa/full_annex_en.pdf
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Continuous intensive e.g., 3 weeks+: Animals will continually graze the same area for three 

weeks or more without a rotation. 

Rotational: 1-2 days: The area is split according to the required stocking rate. The group of 

animals will remain in the paddock for 1-2 days and then move to the next paddock. 

Rotational: 3-7 days: The group of animals will remain in the paddock for 3-7 days and then 

move to the next paddock. 

Rotational: more than 7 days: The group of animals will remain in the paddock for more than 

7 days and then move to the next paddock. 

Zero grazed: Grass is mechanically mown and brought to the animals. 

Leader/Follower: This system allows the younger animals to graze a paddock before the 

adults. 

Not grazed: The group of livestock are not grazed. 

Silvopastoral: Silvopastoral is the planting of trees on agricultural land or when agriculture is 

introduced into existing woodland. This system can provide; food, shade or shelter for 

livestock, or provide fruit, wood or cork for the farmer (Peeters et al., 2014). 

Reference List 

Peeters, A., Beaufoy, G., Canals, R.M., De Vliegher, A., Huyghe, C., Isselstein, J., Jones, G., 

Kessler, W., Kirilov, A., Mosquera-Losada, M.R., Nilsdotter-Linde, N., Parente, G., Peyraud, J.- 

L., Pickert, J., Plantureux, S., Porqueddu, C., Rataj, D., Stypinski, P., Tonn, B., van den Pol – van 

Dasselaar, A., Vintu, V. and Wilkins, R.J. (2014) 'Grassland term definitions and classifications 

adapted to the diversity of European grassland-based systems', EGF at 50: the Future of 

European Grasslands, 19, pp. 743-747. 
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Appendix C – Farmer questionnaire  

Section 1: Farm information 

1.1 Respondents Code: 

___________________________________________________________ 

1.2 Please state the name of the farm network the farm is based on: 

______________________ 

1.3 Please state the biogeographic region in which the farm is based: 

______________________ 

1.4 Please provide more details on the location of the farm:  

County: 

_____________________________________________________________________ 

Council area: 

_____________________________________________________________________ 

1.5 What is the altitude of the farm (metres)? 

_________________________________________ 

1.6 Please circle what your role within the farm business is: 

Owner/ Partner Manager Farm worker Family member Other 

If other: 

____________________________________________________________________ 

1.7 Please circle if you work full-time or part-time on the farm and enter the number of full-

time and part-time employees that work in the farm business: 

1.8 Please circle your gender:  Male   Female 

1.9 Respondents age: (Please circle) 

<25 26-35 36-45 46-55 56-65 65+ 

1.10 How many years has the farm been farmed by the same family/business? 

________________ 

Full-time Part-time 

Number of full-time staff:  Number of part-time staff:  
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1.11 Have you undertaken any formal agricultural courses/education? (Please circle) *See 

glossary 

Yes No 

1.12 Total area farmed (excluding buildings) (hectares): 

__________________________________ 

1.13 Using an average of 5 years, for each enterprise that is found on the farm, please 

enter:  

a) the number of animals (use NVZ* stock count figures) or type of crop (hectares),  

b) for the relevant livestock enter the amount of product sold (Please specify units used)  

*NVZ = Nitrate Vulnerable Zone *See guidance notes  

Enterprise 
a) Number of animals 

or area of crop (ha) 

b) Amount of product sold (e.g., number 

of animals sold, kg meat sold) 

Beef (Rearing and 

Finishing) 

0-1 year old:  

1-2 year old:  

2+ year old:  

Suckler Beef (for 

breeding) 

Cows:  

0–1-year-old:  

1–2-year-old:  

Enterprise 
a) Number of animals or area 

of crop (ha) 

b) Amount of product sold (e.g., 

number of animals sold, kg meat sold) 

 

2+ year old:  

Bulls sold for meat  

Breeding bulls:  

Sheep for meat 

Ewes:  

Lambs:  

Breeding rams:  

Ewes:  
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Sheep for milk 
Lambs:  

Breeding rams:  

Dairy 

Cows:  

Youngstock:  

Breeding bulls:   

Goat for meat   

Goat for milk   

Pigs – Intensive 

breeding 
  

Pigs – Free Range   

Deer   

Poultry for meat   

Poultry for eggs   

Horses   

Hunting (deer and 

other species) 
  

Forestry   

Horticulture   

Viticulture   

Arable   

PG grown for 

bioenergy 
  

Other: (Please 

specify) 
  

Other:   
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1.14 In the table below, for the enterprises found on the farm, please enter what 

proportion (%) of grass grown (include grazing, silage and hay from all grassland types) 

goes to each enterprise: 

Enterprise Proportion (%) of total grass grown on farm going to each enterprise: 

Beef (Rearing and 

Finishing) 

0–1-year-old: 

1–2-year-old: 

2+ year old: 

Suckler Beef (for breeding) 

Cows: 

0–1-year-old: 

1–2-year-old: 

2+ year old: 

Bulls sold for meat 

Breeding bulls: 

Sheep for meat 

Ewes: 

Lambs: 

Breeding rams: 

Sheep for milk 

Ewes: 

Lambs: 

Breeding rams: 

Dairy 

Cows: 

Youngstock: 

Breeding bulls:  

Goat for meat 

Goat for milk 

Pigs – Intensive breeding 

Pigs – Free Range 
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Enterprise Proportion (%) of total grass grown on farm going to each enterprise: 

Deer 

Poultry for meat 

Poultry for eggs 

Horses 

Hunting (deer and other species) 

PG grown for bioenergy 

Other: (Please specify) 

Other: 

1.15 Which of the following best describes your main farming system? If more than one 

farming system is used on farm, please note the different enterprises and tick the 

appropriate box. 

Predominantly grazing: When more than 75% of PG surfaces are directly 

grazed by animals (the remaining 25% can be either cut or cut and 

grazed). 

 

Predominantly cutting: When more than 75% of PG surfaces are cut for 

hay or silage (the remaining 25% can be either grazed or grazed and cut). 

 

Grazing and cutting: When more than 25% of PG surfaces are both 

grazed and cut for hay or silage. 

 

Non-feeding or not relevant: When the grass biomass produced goes to 

an anaerobic digestor or it is rarely or inconstantly used. 

 

Almost abandoned 
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1.16 For your main livestock enterprises, please note the enterprise and outline the 

quantity of feedstuffs excluding grass which is imported or grown on the farm in a typical 

year e.g., concentrates or straw (which is used for feeding): *See guidance notes 

Enterprise Feed type: Imported Amount (tonnes fresh weight 

or ha) 

e.g., dairy 
e.g., Dairy blend 18% crude 

protein 

e.g., 200 tonnes fresh weight 

 

Enterprise: _______________ 

 

Enterprise: _______________ 

 

Enterprise: _______________ 

Enterprise Feed type: Grown on farm Amount (tonnes fresh weight or ha) 

e.g., dairy e.g., maize silage e.g., 500 tonnes fresh weight/10 ha 
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Enterprise: _______________ 

 

Enterprise: _______________ 

 

Enterprise: _______________ 

1.17 For the appropriate land types which are on the farm, please enter the proportion or 

number of hectares in the appropriate owned or rented column: *See glossary 

 Proportion 

of land (%) 

or hectares 

(ha) which is 

Owned 

Proportion of 

land (%) or 

hectares (ha) 

which is 

Rented: Public 

Proportion of 

land (%) or 

hectares (ha) 

which is 

Rented: 

Private 

Permanent Grassland 

(PG) agriculturally 

improved 

   

PG agriculturally 

unimproved 

   

Temporary Grassland 

(TG) agriculturally 

improved 

   

Forestry 
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Short rotation coppice 

(SRC) e.g., Willow or 

poplar 

   

Agroforestry 
   

Uplands/Mountainous 

regions (State the 

altitude) 

   

Other: (Please specify) 
   

1.18 If PG is rented, what is the length of the agreement? a) Please enter the number of 

hectares (ha) of PG that is rented under each appropriate length agreement: 

Under 1 

year 
 1-5 years  

5-10 

years 
 10+ years 

 

1.19  Is all or any of your PG area listed in any of the following, please add other appropriate 

national schemes to the list: *See guidance notes. 

 Please tick √ all 

that are present 

Proportion of farm (%) 

or total area (hectares) 

What proportion (%) of 

your PG is in the scheme? 

Natura 2000: Birds 

Directive 

   

Natura 2000: Listed Habitat     

National Park    

Ramsar site    

World Heritage Site    

Nature Reserve    

    

1.20 Is the farm business involved in any farm diversification? E.g., tourism, renewable 

energy, fishing? (Please circle)  Yes, please explain below  No, 

proceed to section 2 

1.20.1  Please circle the most appropriate type of farm diversification: 
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Tourism  
Renewable 

energy 

Food 

processing 
Fishing 

Other 

(Please 

specify): 

1.20.2 Is PG important for the farm diversification? (Please circle)  Yes  No 

Section 2: Permanent Grassland on your farm (Please note where questions are separated 

for PG improved and PG unimproved on your farm, if one type is not present, please leave 

blank): 

2  

2.1 Please circle in the table below: *See glossary 

a) whether in the last 10 years the total area of permanent grassland agriculturally improved 

or unimproved has increased (↑), decreased (↓) or stayed the same (=)? 

b) whether in the last 10 years the management intensity of permanent grassland 

agriculturally improved or unimproved has increased (↑), decreased (↓) or stayed the same 

(=)? 

  

 a) Total area has increased ↑, 

decreased ↓ or stayed the same = 

b) Management Intensity has increased 

↑, decreased ↓ or stayed the same = 

Permanent Grassland 

Improved 
↑ ↓ = ↑ ↓ = 

Permanent Grassland 

Unimproved 
↑ ↓ = ↑ ↓ = 
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2.2 In the following table, enter the approximate proportion (%) of grass grown* in each 

season in a typical year: *See guidance note. (Please provide your best estimate) 

 PG Improved PG Unimproved 

Spring: March - May   

Summer: June - August   

Autumn: Sept - Nov   

Winter: Dec - Feb   

2.3 For your farm business, please tick if the following factors are more important or less 

important than Permanent Grassland (PG) management: 

 More important than PG 

management 

Less important than PG 

management 

Animal Health   

Animal Breeding/Genetics   

Animal Nutrition e.g., other forages, concentrates, 

diet planning 

  

Labour Management   

Environmental Management   

Business Management   

2.4  

  



 

114 

 

2.5 How important do you feel the following are to PG improved performance? (Please tick 

√) 

 Very 

important 

Somewhat 

Important 

Not 

important 

Not 

applicable 

Addressing soil compaction 
    

Drainage 
    

Soil Nutrient Status e.g., pH, P, K 
    

Selecting the suitable sward species 
    

Reseeding/sward renewal 
    

Measuring Grass Growth  
    

Measuring Grass Quality 
    

Fertiliser/manure application 
    

Cutting at the optimal growth stage 
    

Grazing efficiency 
    

Inclusion of clover 
    

Irrigation 
    

Weed control 
    

Pest control 
    

Grass disease control 
    

Other activity: (Please specify) 
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Section 3: Soil Management  All questions in this section are related to the PG on your farm: 

3  

3.1 What is the predominant soil component on your PG? (Please circle all that are present 

and underline the soil component that is most dominant on your farm) 

PG Improved Sand Silt Clay Peat Loam Chalk Other: (Please specify) 

PG Unimproved Sand Silt Clay Peat Loam Chalk Other: (Please specify) 

3.2 What proportion (%) or area (hectare) of the PG soil is tested every year?  

PG Improved: __________% __________ha PG Unimproved: ___________% 

___________ha 

3.3 Who completes the soil sampling? 

________________________________________________ 

3.4 In the past 5 years, have you used soil aeration to alleviate soil compaction on PG? E.g., 

silt, spiker, sub-soiler (Please circle):   

PG Improved:  Yes  No  PG Unimproved:  Yes  No 

3.5 What proportion (%) of your PG receives the following at least once per year? 

Manufactured fertiliser % 

Slurry 
% 

Farmyard manure 
% 

Lime 
% 

Other e.g., sewage, food waste (Please specify) 

 

% 

3.6 Please indicate the amount and type of organic manure, manufactured fertiliser or lime 

that is applied to the improved areas on your farm which are used predominantly for 

grazing, silage or hay production. If no manure, fertiliser or lime is applied, leave blank. 

*See guidance notes.  

• For organic manure please provide the type of manure (e.g., dairy cow slurry or 

farmyard manure etc.) and the amount applied (e.g., kg or litres) in a typical year. 
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• For fertiliser, please provide the product name and the amount applied (e.g., kg or 

bags per acre) in a typical year. 

• For the lime, please provide the application rate, the product used and the frequency 

of the application e.g., 2 tonnes of ground limestone every 3 years. 

Predominantly Grazing on PG Improved: 

Organic Manure  

Type: 

 

 

 

 

Amount: (include units): 

 

  

 

 

 

Manufactured Fertiliser  

Product Name: 

 

 

 

 

Amount (include units): 

 

 

Lime Application rate: 

 

 

 

Product: 

 

 

 

Frequency of application: 

 

Predominantly Silage Production on PG Improved: 

Organic Manure  

Type: 

 

 

 

Amount (include units): 

 

  

 

Manufactured Fertiliser  

Product Name: 

 

 

 

Amount (include units): 

 

Lime: Application rate: 

 

 

Product: 

 

 

Frequency of application: 
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Predominantly Hay Production on PG Improved: 

Organic Manure 

Type: 

 

 

 

Amount (include units): 

 

 

Manufactured Fertiliser 

Product Name: 

 

 

 

Amount (include units): 

 

Lime: Application rate: 

 

 

Product: 

 

 

Frequency of application: 

 

3.7 Please indicate the amount and type of organic manure that is applied to the unimproved 

areas on your farm which are used predominantly for grazing, silage or hay production. If 

no manure is applied, leave blank. *See guidance notes.  

• For organic manure please provide the type of manure e.g., dairy cow slurry or 

farmyard manure etc. and the amount applied (e.g., kg or litres) in a typical year. 

Predominantly Grazing on PG Unimproved: 

Organic Manure Type: 

 

 

Amount (include units): 

 

Predominantly Silage Production on PG Unimproved: 

Organic Manure Type: 

 

 

Amount (include units): 
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Predominantly Hay Production on PG Unimproved: 

Organic Manure Type: 

 

 

Amount (include units): 

 

  

3.8 If you import or export organic manure on or off the farm, please enter the amount (litres, 

gallons, tonnes) and type (e.g., dairy cow) of organic manure in the table below: 

Import Export 

Amount: (include units): 
Amount: (include units): 

 

 

Type: 
Type: 

 

 

3.9 When applying slurry to PG improved, for most of the applications what application 

technique do you use? (Please circle) 

Not 

applicable 
Tanker 

Umbilical 

System 

Please circle all that are used on the farm: 

Inverted 

Splash 

Plate 

Dribble 

Bar 

Trailing 

Shoe 
Injectors 

Other: (Please specify) 

3.10  
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3.11 Please circle any of the following techniques which are used on your PG? 

Slurry 

Separation 

GPS to soil 

sample 
Protected Urea Liquid Nitrogen 

Nitrification 

Inhibitors 

Variable rate 

spreading - 

slurry 

Variable rate 

spreading - 

fertiliser 

Plane/Helicopter 

applications 

Other: (Please specify) 

3.12 Do you keep physical records for any of the following? (Please circle) 

Yearly Manufactured Fertiliser 

application 
Yearly Organic Manure application 

 

Section 4: Grass Management 

4  

4.1 Please tick √ if (a) the plant species are found and (b) if the species are sown in the PG 

improved sward. For the sown species please indicate if they are sown straight or within 

a mixture: *See guidance note. Please add or remove any relevant grass species. 

Plant Species on PG Improved: a) Species 

found 

b) Species sown 

Straight In a mixture 

Heather 
Calluna vulgaris  N/A N/A 

Rush 
Juncus/Eleocharis/Scirpus  N/A N/A 

Perennial Ryegrass  
Lolium perenne    

Italian Ryegrass  
Lolium multiflorum    

Hybrid Ryegrass 
Lolium perenne x multiflorum    

Timothy 
Phleum pratense    

Meadow Fescue 
Festuca pratensis    

Red fescue 
Festuca rubra    

Tall fescue 
Festuca arundinacea    

Rough Meadow Grass 
Poa trivialis L.    
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Common meadow 

grass 

Poa pratensis    

Creeping Bent 
Agrostis stolonifera    

Cocksfoot 
Dactylis glomerata    

Red Clover 
Trifolium pratense    

White clover 
Trifolium repens    

Subterranean clover 
Trifolium subterraneum    

Chicory 
Cichorium intybus    

Plantain  
Plantago lanceolata    

Lucerne  
Medicago sativa    

Crested dog's-tail 
Cynosurus cristatus     

False oat-grass 
Arrhenatherum elatius    

Heath false-brome 
Brachypodium pinnatum    

Erect brome 
Bromus erectus    

Meadow foxtail 
Alopecurus pratensis    

Yellow oat-grass 
Trisetum flavescens    

Other: (Please specify) 
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4.2 Please tick √ if the plant species are found in the PG unimproved sward: 

Plant Species on PG Unimproved: Species found 

Heather 
Calluna vulgaris  

Rush 
Juncus/Eleocharis/Scirpus  

Perennial Ryegrass  
Lolium perenne  

Timothy 
Phleum pratense  

Meadow Fescue 
Festuca pratensis  

Red fescue 
Festuca rubra  

Tall fescue 
Festuca arundinacea  

Rough Meadow Grass 
Poa trivialis L.  

Common meadow grass 
Poa pratensis  

Creeping Bent 
Agrostis stolonifera  

Cocksfoot 
Dactylis glomerata  

Red Clover 
Trifolium pratense  

White clover 
Trifolium repens  

Subterranean clover 
Trifolium subterraneum  

Plantain  
Plantago lanceolata  

Crested dog's-tail 
Cynosurus cristatus   

False oat-grass 
Arrhenatherum elatius  

Heath false-brome 
Brachypodium pinnatum  

Erect brome 
Bromus erectus  

Meadow foxtail 
Alopecurus pratensis  

Yellow oat-grass 
Trisetum flavescens  

Other: (Please specify) 
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4.3 Are you interested in sward diversification in some of your PG? (Please circle) *See 

glossary 

Yes (Go to Q4.3.1)   No (Go to Q4.4) 

4.3.1 Are you interested in any of the following? (Please circle all that apply) 

• The diversification of production swards such as multi-species swards or, 

• In semi-natural plant communities such as the introduction of grassland wildflowers. 

 

4.4 Please select below what the target number of plant species (excluding any weed or toxic 

species) in your PG sward would be: E.g. If both perennial ryegrass and clover are found 

in the sward, this is 2 species (Please circle) 

PG Improved 1-2 plant species 3-4 species 5-8 species 8+ species 

PG Unimproved 1-2 plant species 3-4 species 5-8 species 8+ species 

The following questions are only applicable to PG Improved areas, if only PG Unimproved 

areas are found on the farm, please go to question 4.8. 

4.5 On average, what proportion (%) or amount (hectare (ha)) of PG improved area (e.g., in-

bye land) is renewed (reseeded or over seeded) every year? _________________% 

_______________ha 

 

4.6 Please tick √ all the applicable reasons which help you decide which fields to reseed? 

Drop in grass production  

Age of rotation  

Shrub encroachment  

Poaching  

Increase abundance in weed species  

Other: (Please specify) 

4.7  
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4.8 If sward renewal is undertaken on PG improved areas what method(s) is used? (Please 

tick all that apply) 

Not applicable  

Ploughing  

Minimum-tillage  

Direct Drill  

Over seeding  

Establishment of undercover crop  

Inclusion in other substances e.g., slurry  

Fed to livestock e.g., in concentrates  

Application of herbicide to kill off 

previous crop 
 

Other: (Please specify) 

4.9 Do you use any of the following to manage weeds and invasive species in the sward?  

4.10 For PG improved areas, are woody plants (trees and or shrubs) present throughout 

the pasture or on the boundary of the pasture? (Please circle) Yes  No (Go to 

Q4.10) 

 

  

Please tick all that apply √ PG Improved PG Unimproved 

Mechanical   

Spot spraying   

Blanket spraying   

Weed wiping   

Fire   

Other: (Please specify)   
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4.10.1 If yes, which of the following applies? (Please circle and add the number of hectares 

(ha)) 

4.10.2 What classification of trees are included? (Please circle) 

Deciduous Coniferous Evergreen broadleaf Fruit tree Other (Please specify): 

4.11 For PG unimproved areas, are woody plants (trees and/or shrubs) present throughout 

the pasture or on the boundary of the pasture? (Please circle) 

4.12 Yes  No (Go to section 5) 

4.12.1 If yes, which of the following applies? (Please circle and add the number of hectares 

(ha)) 

4.12.2 What classification of trees are included? (Please circle) 

Deciduous Coniferous Evergreen broadleaf Fruit tree Other (Please specify): 

 

  

At the field 

boundary/in 

the hedges 

Trees throughout the 

pasture, crown cover <10% 

Trees throughout the 

pasture, crown cover >10% 

Shrubs or dwarf 

shrubs, cover >10% 

ha ha ha 

At the field 

boundary/in 

the hedges 

Trees throughout the 

pasture, crown cover <10% 

Trees throughout the 

pasture, crown cover >10% 

Shrubs or dwarf 

shrubs, cover >10% 

ha ha ha 
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Section 5: Sward Management on your Permanent Grassland Improved: For all questions in 

section 5 please answer by discussing your PG improved areas. 

5  

5.1 How important do you consider the following to be when deciding when a PG improved 

area is ready to graze? (With 1 being extremely important and 5 not being important or 

not applicable (N/A))  

(Please tick √) 1  2 3 4 5 N/A 

Amount of grass available       

Time since previous grazing       

Soil conditions       

Date which is determined by a scheme       

Infrastructure e.g., access to water or shade       

5.2 If you have legumes in the PG improved sward do you manage the sward differently? 

(Please specify) If no legumes are found in the sward, please move to the next question. 

________________ 

_____________________________________________________________________

_____________________________________________________________________

__________________________ 

5.3 For the grazing and cut pastures on your farm, how do you assess grass yields? (Please 

circle) 

GRAZING: By measuring  By visual assessment No assessment 

CUT: 
By measuring 

(Go to Q5.3.1) 
By visual assessment (Go to Q5.3.2) No assessment (Go to Q5.6) 
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5.3.1 How do you measure grass yields in both your grazing and cut pastures? (Please circle) 

GRAZING: Sward stick Cut and Weigh Plate meter Other (Please specify below) 

CUT: 
Amount in pit/ 

Number of loads 

Number 

of bales 

Cut and 

weigh 

Mechanical 

weighing 

Other (Please specify below) 

If other: 

___________________________________________________________________________  

5.3.2 How do you record the measurements? (Please circle) 

If you use a software, please specify: 

____________________________________________________  

5.4 What is your annual targeted yield (tonnes of Dry matter/hectare/year (t DM/ha/year)) 

for PG improved? Please consider the most productive fields for both grazing and cut 

pastures: (Please circle) 

GRAZING: 
0-5t 

DM/ha/year 

5-10t 

DM/ha/year 

10-15t 

DM/ha/year 

15+t 

DM/ha/year 

Do not have a 

target 

CUT: 
0-5t 

DM/ha/year 

5-10t 

DM/ha/year 

10-15t 

DM/ha/year 

15+t 

DM/ha/year 

Do not have a 

target 

 

5.5 What is your actual annual yield (t DM/ha/year) for PG improved? Please select for both 

grazing and cut pastures: (Please circle) 

GRAZING: 0-5t DM/ha/year 5-10t DM/ha/year 10-15t DM/ha/year 15+t DM/ha/year 

CUT: 0-5t DM/ha/year 5-10t DM/ha/year 10-15t DM/ha/year 15+t DM/ha/year 

5.6 Do you measure the nutritional quality of grass? E.g., Dry matter, energy, protein (Please 

circle)     Yes    No 

5.7 Do you irrigate any of your PG improved area?  Yes   No (Go to Q5.8) 

5.7.1 What months of the year do you irrigate? 

_________________________________________ 

No records (Go to Q5.4) Paper records (Go to Q5.4) Software (Please specify) 
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5.7.2 What type of irrigation do you use? (Please circle) 

Flood           Pivot  Other 

If other: -

_____________________________________________________________________ 

5.8 Please circle the metrics you use to assess PG and/or animal performance at grassland:  

Stocking rate Kg milk from forage Tonnes of Dry matter Other (Please specify): 

Liveweight gain 

from pasture 

Silage or grass 

quality analysis 

Grass based forage 

quantity measurements 

 

5.9 Do you feel there is room to improve your own performance from your improved PG? 

(Please circle)   Yes   No   Not sure 

5.10 Please circle the top 3 challenges when trying to improve performance from improved 

PG: 

Inability to reseed Environmental Legislation Weather Technical support 

Labour Requirement Capital Infrastructure Knowledge gap 

Tenancy Stock type Other (Please specify): 

5.11 For the livestock which are present on your farm, please tick the grazing system that 

best describes your grazing management on your improved PG. Please specify the group 

of animals e.g., Cows (C), Young Stock (YS), Heifers (H), Steers (S) and Finishers (F). *See 

glossary 

 Dairy Beef Sheep Goats Equine Other 

(Please 

specify) 
C YS C YS H S F 

Shepherded            

Mixed Grazing            

Continuous 

extensive (free 

roaming) - 
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Mountain 

Range 

Continuous 

extensive (free 

roaming) - 

Other e.g., 

parkland 

           

Continuous 

intensive e.g., 

3 weeks+ 

           

Rotational: 1-2 

days 

           

Rotational: 3-7 

days 

           

Rotational: 

more than 7 

days 

           

Zero grazed            

Leader/ 

Follower 

           

Not grazed            

Silvopastoral            

Other: (Please 

specify) 
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5.12 For each type of grazing livestock found on improved PG on your farm, please note 

the livestock type and then use arrows to distinguish the months that they are grazing 

improved PG and write the proportion (%) of animals which graze each month: *See 

guidance notes for example answer: 

 Type 1: Type 2: Type 3: Type 4: Type 5: 

January      

February      

March      

April      

May      

June      

July      

August      

September      

October      

November      

December      

5.13 In a typical year, how many cuts of silage or hay do you make? (If you do not cut silage 

or hay, please go to Q5.14). Silage _________________________ Hay 

___________________________ 

5.13.1 What are the main factors which determine your cutting date? (Please circle all that 

apply) 

Weather Grass Quality Time of Nitrogen 

application 

Grass 

Yield 

Grass heading 

date 

Other: (Please specify 

below) 

If other: 

___________________________________________________________________________ 
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5.14 Do you hire an agricultural contractor for any of the following operations on your 

improved PG?  

(Please tick √) Always Sometimes Never Not applicable 

Silage making (including 

baling) 

    

Hay making     

Slurry application     

Fertiliser application     

Lime application     

Other: (Please specify)     

 

Only applicable if Permanent Grassland Unimproved is present on the farm: 
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Section 6: Sward Management on your Unimproved Permanent Grassland: For all questions 

in section 6 please answer by discussing your PG unimproved areas. 

6  

6.1 How important do you consider the following to be when deciding when a PG unimproved 

area is ready to graze? (With 1 being extremely important and 5 not being important or 

not applicable (N/A))  

(Please tick √) 1  2 3 4 5 N/A 

Amount of grass available       

Time since previous grazing       

Soil conditions       

Date which is determined by a scheme       

Infrastructure e.g., access to water or shade       

6.2 If you have legumes in the PG unimproved sward do you manage the sward differently? 

(Please specify) If no legumes are found in the sward, please move to the next question. 

________________________________________________________________________

________________________________________________________________________

____________________________________ 

6.3 For the grazing and cut pastures on your farm, how do you assess grass yields? (Please 

circle) 

GRAZING: By measuring  By visual assessment No assessment 

CUT: 
By measuring 

(Go to Q6.3.1) 
By visual assessment (Go to Q6.3.2) No assessment (Go to Q6.6) 

6.3.1 How do you measure grass yields in both your grazing and cut pastures? (Please circle) 

GRAZING: Sward stick Cut and Weigh Plate meter Other (Please specify below) 

CUT: 
Amount in pit/ 

Number of loads 

Number 

of bales 

Cut and 

weigh 

Mechanical 

weighing 

Other (Please specify below) 

If other: 

___________________________________________________________________________  
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6.3.2 How do you record the measurements? (Please circle) 

 

If you use a software, please specify: 

____________________________________________________  

6.4 What is your annual targeted yield (t DM/ha/year) for PG unimproved? Please consider 

the most productive fields for both grazing and cut pastures: (Please circle) 

GRAZING: 
0-5t 

DM/ha/year 

5-10t 

DM/ha/year 

10-15t 

DM/ha/year 

15+t 

DM/ha/year 

Do not have a 

target 

CUT: 
0-5t 

DM/ha/year 

5-10t 

DM/ha/year 

10-15t 

DM/ha/year 

15+t 

DM/ha/year 

Do not have a 

target 

6.5 What is your actual annual yield (t DM/ha/year) for PG unimproved? Please select for 

both grazing and cut pastures: (Please circle) 

GRAZING: 0-5t DM/ha/year 5-10t DM/ha/year 10-15t DM/ha/year 15+t DM/ha/year 

CUT: 0-5t DM/ha/year 5-10t DM/ha/year 10-15t DM/ha/year 15+t DM/ha/year 

6.6 Do you measure the nutritional quality of unimproved PG? E.g., Dry matter, energy, 

protein (Please circle) 

Yes    No 

6.7 Do you irrigate any of your PG unimproved area?  

Yes   No (Go to Q6.8) 

6.7.1 What months of the year do you irrigate? 

_________________________________________ 

6.7.2 What type of irrigation do you use? (Please circle) 

Flood           Pivot  Other 

If other: -

_____________________________________________________________________ 

  

No records (Go to Q6.4) Paper records (Go to Q6.4) Software (Please specify) 
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6.8 Please circle the metrics you use to assess unimproved PG and/or animal performance at 

grass: 

Stocking rate Kg milk from forage Tonnes of Dry matter Other (Please specify): 

Liveweight gain 

from pasture 

Silage or grass 

quality analysis 

Grass based forage 

quantity measurements 

6.9 Do you feel there is room to improve your own performance from you unimproved PG? 

(Please circle)   Yes   No    Not sure 

 

6.10 Please circle the top 3 challenges when trying to improve performance from 

unimproved PG: 

Inability to reseed Environmental Legislation Weather Technical support 

Labour Requirement Capital Infrastructure Knowledge gap 

Tenancy Stock type Other (Please specify): 
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6.11 For the livestock which are present on your farm, please tick the grazing system that 

best describes your grazing management on your unimproved PG. Please specify the 

group of animals e.g., Cows (C), Young Stock (YS), Heifers (H), Steers (S) and Finishers (F). 

*See glossary 

 Dairy Beef Sheep Goats Equine Other 

(Please 

specify) 
C YS C YS H S F 

Shepherded 

 

           

Mixed Grazing            

Continuous 

extensive (free 

roaming) - 

Mountain Range 

           

Continuous 

extensive (free 

roaming) - Other 

e.g., parkland 

           

Continuous 

intensive e.g., 3 

weeks+ 

           

Rotational: 1-2 

days 

           

Rotational: 3-7 

days 

           

Rotational: 7 

days+ 

           

Zero grazed 
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 Dairy Beef Sheep Goats Equine Other 

(Please 

specify) 
C YS C YS H S F 

Leader/ 

Follower 

           

Not grazed 

 

           

Silvopastoral 

 

           

Other: (Please 

specify) 
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6.12 For each type of grazing livestock found on unimproved PG on your farm, please note 

the livestock type and then use arrows to distinguish the months that they are grazing 

improved PG and write the proportion (%) of animals which graze each month: *See 

guidance notes for example answer: 

 Type 1: Type 2: Type 3: Type 4: Type 5: 

January      

February      

March      

April      

May      

June      

July      

August      

September      

October      

November      

December      

6.13 In a typical year, how many cuts of silage or hay do you make from unimproved PG? 

(If you do not cut silage or hay, please go to Q5.14). 

Silage ___________________ Hay _____________________ 

6.13.1 What are the main factors which determine your cutting date? (Please circle all that 

apply) 

If other: 

___________________________________________________________________________ 

Weather Grass Quality Grass Yield Grass heading date Other: (Please specify below) 
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6.14 Do you hire an agricultural contractor for any of the following operations on 

unimproved PG?  

(Please tick √) Always Sometimes Never Not applicable 

Silage making (including bale making)     

Hay making     

Other: (Please specify)     
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Section 7: Ecosystem Services (ES) 

7  

7.1 Are you aware of the term Ecosystem Services (ES)? (Please circle)  

Yes     No (Please move to Q7.2) 

7.1.1 If yes, what 3 key words do you think of when you think of Ecosystem Services or public 

goods?  

1.  

2.  

3.  

7.2 In your opinion what level of provision does your PG provide for any of the following?  

(Please tick √) Permanent Grassland 
Improved 

Permanent Grassland 
Unimproved 
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Biodiversity 
        

Pollination 
        

Carbon storage and 
reducing GHG emissions  

        

Flood and erosion control 
        

Good Water Quality 
        

Recreation and tourism 
        

Grass for livestock 
        

Grass for biomass 
(bioenergy) and other 
products 
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7.3 For the relevant Ecosystem Services (ES) that are delivered on your PG, please complete the table by answering the following questions: 
a) For the features or activities that are present on the farm, please circle where the feature or activity is found e.g., on PG improved (PG I) 

or PG unimproved (PG U) areas, if the feature or activity is found on both PG I and PG U areas, please circle both options.  
b) For the features or activities that are present on either area of the farm, please provide a reason why they are present. *See guidance 

notes. 
c) For the features or activities that are present on either area of the farm, please select all applicable ES that are provided using the 

following code: B= Biodiversity and Pollination, C= Carbon storage and GHG, FE= Flood and erosion control, W= Water Quality, L= 
Landscape and recreation including cultural values and G = Grass for livestock, biomass and other products 

 a) If the 

following are 

present on 

your farm, 

where are 

they found? 

b) The reason for the feature or activity to be present on your farm: (Tick all that 

apply) 

c) What ES does it provide? 

B = Biodiversity and Pollination 
C = Carbon storage and GHG 
FE = Flood and erosion control 
W = Water Quality 
L = Landscape and recreation 
including cultural values 
G = Grass for livestock or biomass 

Legislation Voluntary Scheme Supply 

Chain 

factors 

Personal 

Choice 

Income 

Diversification 

Traditional 

practice 
Capital 

Grant 

Annual 

Payment 

Hedgerows 

 
PG I PG U 

        

Tree planting/ 

Agroforestry 
PG I PG U         

Species-rich 

grassland 
PG I PG U         

Designated area for 

shelter and/or 

vegetation for birds 

PG I PG U 
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 a) If the 

following are 

present on 

your farm, 

where are 

they found? 

b) The reason for the feature or activity to be present on your farm: (Tick all that 

apply) 

c) What ES does it provide? 

B = Biodiversity and Pollination 
C = Carbon storage and GHG 
FE = Flood and erosion control 
W = Water Quality 
L = Landscape and recreation 
including cultural values 
G = Grass for livestock or biomass 

Legislation Voluntary Scheme Supply 

Chain 

factors 

Personal 

Choice 

Income 

Diversification 

Traditional 

practice 
Capital 

Grant 

Annual 

Payment 

Grass margins (e.g., 

wildflower rich) 
PG I PG U         

Invasive species 

control 
PG I PG U         

Stocking rate 

control 
PG I PG U         

Closed period for 

grazing (excluding 

normal winter 

housing practice) 

PG I PG U 

        

Closed period for 

nutrient 

applications 

PG I PG U 
        

Nutrient Plan 

 
PG I PG U 
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 a) If the 

following are 

present on 

your farm, 

where are 

they found? 

b) The reason for the feature or activity to be present on your farm: (Tick all that 

apply) 

c) What ES does it provide? 

B = Biodiversity and Pollination 
C = Carbon storage and GHG 
FE = Flood and erosion control 
W = Water Quality 
L = Landscape and recreation 
including cultural values 
G = Grass for livestock or biomass 

Legislation Voluntary Scheme Supply 

Chain 

factors 

Personal 

Choice 

Income 

Diversification 

Traditional 

practice 
Capital 

Grant 

Annual 

Payment 

Wetlands/ 

Managed Flood 

Plain 

PG I PG U 
        

Areas of natural 

habitat 
PG I PG U         

Buffer strip along a 

water course 
PG I PG U         

Fire break 

 
PG I PG U 

        

Agri-tourism 

 
PG I PG U 

        

Animals managed 

for recreational 

purposes 

PG I PG U 
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 a) If the 

following are 

present on 

your farm, 

where are 

they found? 

b) The reason for the feature or activity to be present on your farm: (Tick all that 

apply) 

c) What ES does it provide? 

B = Biodiversity and Pollination 
C = Carbon storage and GHG 
FE = Flood and erosion control 
W = Water Quality 
L = Landscape and recreation 
including cultural values 
G = Grass for livestock or biomass 

Legislation Voluntary Scheme Supply 

Chain 

factors 

Personal 

Choice 

Income 

Diversification 

Traditional 

practice 
Capital 

Grant 

Annual 

Payment 

Historic or 

archaeological 

features 

PG I PG U 
        

Public walkway/ 

Access to 

watercourses 

PG I PG U 

        

For any other Ecosystem Services which are not listed above, please add them to the blank space below and complete the table accordingly. 

 

 
PG I PG U 

        

 

 
PG I PG U 

        

 

 
PG I PG U 

        

 PG I PG U         



7.4 Please tick how strongly you agree or disagree with the following statements for 

both PG improved and PG unimproved areas: 

 

  

 PG Improved PG Unimproved 
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d
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d
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Delivering ES makes my farm more 
profitable 

        

Delivering ES means I have a better 
working environment 

        

Delivering ES makes my farm more 
productive 

        

Delivering ES means my farm looks 
better 

        

Delivering ES means my farm is better 
equipped for the future 

        

We need to produce more food even if 
some damage is caused to the 
environment 

        

Farmers have caused damage to the 
environment in the past 

        

It makes more sense to take actions to 
deliver ES if my neighbours are also 
doing it 

        

Protecting the landscape in which I 
farm is important to me 

        

Farmers have a strong positive role in 
protecting the environment 

        

Through farming I improve the quality 
of the land 

        

Wildlife has a positive effect on my 
grassland 

        

Farmers are good caretakers of the 
countryside 

        

Agricultural land in my region is under 
utilised 
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Section 8: Economics 

8  

8.1 Please circle the factors that drive your farm business: (Circle all that apply)  

Family Income Legacy 

Improve the environment Desire to improve the land Job satisfaction 

Other (Please specify): 

8.2 Do you do financial benchmarking? (Please circle) 

Yes, by an industry recognised scheme Yes, by my own benchmarking No (Go to Q8.3) 

8.2.1 What scheme do you benchmark with? 

________________________________________ 

8.2.2 For your main enterprise where do you typically rank in profit? (Please circle) 

Excellent 

Top 10% 

Very Good 

Top 25% 

Good 

Top 50% 

Below average 

Bottom 50% 
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8.3 Please score the following parts of your farm business in terms of perceived cost 
on your farm: (Please tick from 1 to 5, where 1 is a high cost, 3 is moderate and 5 is 
a low cost) 

 1  

High 

cost 

2 3  

Moderate 

Cost 

4 5  

Low 

cost 

Grassland including fertiliser, lime, 

seed, sprays 

     

Animal Health including veterinary 

visits and medicines 

     

Purchased Feed      

Labour including estimated labour 

cost of family members 

     

Breeding and Livestock e.g., 

breeding males, genetics, artificial 

insemination and cost to buy in and 

finish livestock 

     

Sundry Costs including insurance, 

office phone, water, legal costs 

     

Land rental      

Cost of delivering the ES      
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8.4 What is the typical rent charge per hectare (ha) in your area?  

PG Improved: € 

_________________________________________________________________ 

PG Unimproved: 

€________________________________________________________________ 

8.5 How strongly do you agree or disagree with the following statements? (Please tick) 

 Strongly 

agree 

Somewhat 

agree 

Somewhat 

disagree 

Strongly 

disagree 

My economic future on this present farm is bright     

I am cautious about adapting new ideas and 

practices 
 

   

I am good at finding different types of information 

to run my business 
 

   

I think it is a bad idea to take too many risks when it 

comes to farming 

    

It is important for me to be respected by other 

farmers 

    

I enjoy farming much more than I would any other 

type of activity 
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Section 9: Innovations and Knowledge Exchange 

9  

9.1 What innovations or technologies do you use in relation to PG? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

_________________________________________________________________ 

9.2 With regards to PG management where do you get your information from? (Please 

circle all that apply) 

Research/Technical events and Reports Farm visits/field days/seminars 

Sales representatives Private Consultant 

Discussion Groups Government advisory service 

Vets Social Media 

Farming Press Other: (Please specify) 
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9.3 On a scale of 1-5 how confident do you feel on each of the following PG topics? 

(With 1 being extremely confident/skilled and 5 having no confidence/skill) 

(Please tick √) 

 1 

Extremely 
confident
/skilled 

2 3 4 5 

No 
confidence
/skill 

Fertiliser types and application      

Application or management of 
manure 

     

Silage making process      

Plant species and varieties      

Grass Management      

Soil Management      

Nutrition of grazing animals      

Managing the grazing platform      

Improving Biodiversity and 
Pollination 

     

Improving carbon storage and GHG      

Improving flood and erosion 
control 

     

Improving water quality      

Improving landscape and 
recreation values 

     

Producing grass for livestock, 
biomass and other products 
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What PG management innovations would you like to test/trial on your farm? For the 
innovations you would like to test/trial, please tick if these could be self-funded 
through the farm business: 

(Please tick √ all that you would like to test or trial) PG 

Improved 

PG 

Unimproved 

Self-funding 

Introduction of new grassland species (and distinct cultivars)    

Use of aerators or sward lifters  
  

Effect of liming acidic soils 
   

Demonstration of virtual fencing technology 
   

Effect of subsurface slurry or digestate application to 
PG 

   

Effect of over seeding with diverse species or mixtures 
   

Demonstration of mowing machines or choppers with 
scales and/or Near-Infrared Spectroscopy (NIRS) for 
forage yield and quality evaluation 

   

Improved grass utilisation with mobile phone apps 
   

Demonstration of farm gate nutrient balance 
   

Demonstration of milking robots used on pastures 
   

Drag hoses on slurry application 
   

Practical use of rising plate meter for yield estimation 
   

Use of satellite and drone technology to measure grass 
   

Use of satellite and drone technology to measure ES 
delivery 

   

Extended grazing to reduce ammonia emissions 
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(Please tick √ all that you would like to test or trial) PG 

Improved 

PG 

Unimproved 

Self-funding 

Use of precision technologies (e.g., in-field weighing) to 
optimise performance of livestock at / from grass. 

   

Variable rate fertiliser application 
   

Other: (Please specify)    

Other:    

 

Any further comments: ______________________________________________________________ 

_____________________________________________________________________________________

_____________________________________________________________________________________

____________________________________________________________________________ 

Thank you for taking the time to complete this survey, your contribution is appreciated by the entire 

SUPER-G consortium. 

 

 


