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Abstract

Grassland management crucially influences the delivery of ecosystem services from permanent grasslands.
Variability in management practices is often described along a gradient from ‘low intensity’ to ‘high
intensity. These terms are likely to carry different meanings across European regions thar differ in
environmental and socio-economic conditions as well as between different groups of stakeholders.
We conducted an online survey among grassland stakeholders asking them to characterise whart they
consider as ‘low’, ‘intermediate” and ‘high’-intensity management in terms of cutting frequency, grazing
intensity, and nitrogen fertilization. The answers of the 125 respondents revealed high variability in
the thresholds between management intensity levels. Professional background (‘agriculture’ vs ‘ecology/
conservation’) explained only a small percentage of the variability. The biogeographical region on
which the respondents’ expertise was based also influenced the evaluation of management practices.
Our survey exposed the hidden problem of communicating about grassland management across regions
and professional backgrounds, and identifies a need for a common terminology when making general
recommendations for sustainable grassland management.
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Introduction

European permanent grasslands differ greatly in their contribution to agricultural production,
biodiversity conservation and other ecosystem services. This variability is strongly related to differences
in management, often described as a gradient from ‘low intensity’ to ‘high intensity. While these terms
are widely used as a shorthand when communicating about permanent grassIands, they are likely to
carry different meanings across biogeographical regions differing in environmental or socio-economic
conditions as well as between different groups of stakeholders. To quantify the agreement or disagreement
in interpreting management intensity levels, we surveyed stakeholders, asking them to characterize
their understanding of ‘low’, ‘intermediare’ and ‘high' management intensity of European permanent
grasslands. We expected answers to show high variability and to be influenced by the professional and

gcographic backgrou.nd of the stakeholders.

Materials and methods

We conducted an online survey from June — December 2019, recruiting respondents through the
professional nerworks of partners within the European Union (EU) H2020 project ‘SUPER-G.
Respondents characterized what they considered typical of ‘low’, ‘intermediate’ and ‘high’ management
intensity of permanent grasslands by providing lower and upper thresholds for three management
practices: (1) cutting frequency in grassland that is exclusively mown, not grazed (numbers of cuts
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per year); (2) grazing intensity in grassland that is exclusively grazed, not mown (livestock-unit (LU)
grazing days per hectare and year, one LU corresponding to 500 kg live weight); and (3) rate of toral
nitrogen (N) fertilizer application, including mineral or organic fertilizers and animal excreta during
grazing. As ranges were allowed to overlap, we calculated two threshold values for each respondent and
management practice as the means of the given ranges: one between low and intermediate and one
berween intermediate and high management intensity.

Respondents were also asked to specify the country or countries on which their expertise in grassland
management was based and whether their professional background was in ‘agriculture] ‘ecology/
conservation’ or in both. For each management pracrice and threshold, we used a linear regression model
to test the effect of professional background, parameterised as a factor with three levels. Furthermore, we
assigned respondents’ countries of expertise to one or more of six biogeographical regions and calculated
means and standard deviations for the six management intensity thresholds separately for each region
represented.

Results and discussion

A total of 125 respondents from 26 countries answered the survey, with the numbers of answers differing
among cutting frequency (n=123), grazing intensity (n=84) and nitrogen fertilization (n=82). Of the
respondents, 67 specified their background as ‘agriculrure; 36 as ‘ecology/conservation’ and 16 as both.
The mean thresholds between ‘low’ and ‘intermediate’ management intensities were 1.9 annual curs,
238 LU grazing days ha'! }r'l and 63 kgN ha! total N fertilization. The corresponding mean thresholds
berween ‘intermediate’ and ‘high' management intensities were 3.2 curs, 467 LU grazing days ha'! }"1
and 149 kg ha'! total N fertilization. In all cases, individual answers varied widely around these means

(Figure 1).

A professional background in ‘agriculture’ vs ‘ecology/conservation’ significantly influenced both
thresholds for cutting frequency and the low/intermediate threshold for N fertilization, with abackground
in ‘ecology/conservation’ being associated with slightly lower thresholds than one in ‘agriculture’ (Figure
1). This background, however, explained no more than 13.4% of the variance observed. Geographical
background also appeared to influence responses (Figure 2). Mean thresholds were generally lowest for
respondents from the Mediterranean, Pannonian, and Boreal biogeographical regions, where summer
drought or long winters restrict vegetation season length and productivity. Standardizing management
intensity categories by growing conditions might address this source of variability but holds its own

mcdmdological challcngcs.
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Figure 1. Thresholds between low and intermediate (threshold 1) and between intermediate and high (threshold 2) management intensity of
permanent grassland, depending on respondents’ background (A: ‘agriculture’ and/or E: ‘ecology/conservation’).
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Figure 2. Thresholds between low and intermediate as well as between intermediate and high management intensity of permanent grassland,
depending on the biogeographical regions of the respondents. Means + standard deviation. ALP: Alpine, ATL: Atlantic, BOR: Boreal, CON:
Continental, MED: Mediterranean, PAN: Pannonian.

Few alternatives for characte rizing agricultura]ly ma.naged grassla.nds across Europe exist, besides attempts
to calculate continuous gradients in land-use intensity (Bliithgen e al., 2012). Terms such as ‘semi-natural’
or ‘unimproved’ versus ‘improved’ grasslands have sometimes been defined more stringently (e.g. Peeters
et al., 2014), bur still suffer from similar ambiguities in meaning and thresholds. The EU EUNIS habitat
classification (EEA, 2021), which is based on phytosociological classification, distinguishes only two
subclasses (‘dry or moist” and ‘wet’ within the class of ‘Agriculturally improved grasslands’ (Code V31),

which represents most :1gricultur:allj,,r managed permanent grasslands in Europe.

Conclusions

Our survey revealed that the terms ‘low-intensity’ and *high-intensity” grassland management carried
widely difﬁtring meanings among European stakeholders, making them insufficient for communicating
across regions and stakeholder groups. It is thus important to acknowledge this difhculty when
communicating about European permanent grasslands. Concerted actions to refine existing terminologies
could facilitate knowledge transfer about permanent grassland among European stakeholders.
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