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EXECUTIVE SUMMARY  

Background 

The Green Low Carbon Agri-Environment Scheme (GLAS) is a measure funded by the Rural 
Development Programme (RDP; 2014 to 2020) that promotes interventions to address the 
preservation of priority habitats and species and the issues of climate change mitigation and water 
quality, in support of sustainable Irish agriculture.  It aims to do so by supporting the delivery of 
targeted environmental advice and encouraging more sustainable production practices at farm level 
in the context of Food Wise 2025.  It also underpins a range of over-arching environmental objectives 
within the framework for environmental sustainability as set down in various EU Directives, as well as 
under a number of National and International Strategies and conventions.  

The overall purpose of the evaluation is: 

a. to assess the effectiveness of GLAS as a contributory measure towards sustainable Irish 
agriculture under the RDP 2014-2020; 

b. to assess its contribution towards the achievement of wider environmental objectives; and 

c. to fulfil, in part at least, Ireland’s commitment towards the monitoring and evaluation 
requirements set out in the RDP.   

Impacts on water quality and climate are assessed in a modelling study, whilst impacts on attitudes 
towards sustainable land management are assessed through an attitudinal survey. These reports are 
available elsewhere1.  

The field survey is one of three components of the GLAS monitoring programme and focuses on 
biodiversity (designated areas, other priority habitats, and both target and non-target species). The 
survey is a longitudinal assessment where 26 GLAS actions are assessed at three different points in 
time: 2017, 2018 and 2020. This report presents the findings from the final year (2020) of monitoring, 
compares them to previous years and makes recommendations for future action design.  

Field Survey Methodology 

The methodology for the field survey was developed in consultation with the Department of 
Agriculture, Food and the Marine (DAFM) within Task II of the requirements of the contract. A sample 
size of 30 sites per action was deemed sufficiently robust for the evaluation, taking into consideration 
budgetary constraints that limited the number of farms surveyable to slightly over 300. A lower sample 
size (10 sites) was deemed to be sufficient for the purposes of monitoring the Commonage habitat 
areas. 

For each of the actions, a set of measures of success (MoS) were agreed. These are intended to provide 
an overall indication of the success or otherwise of the action in relation to the individual parcel. The 
measures are intended to be easily monitored and evaluated to facilitate comparison with future 
surveys at each sample site; and to assess the extent of change over time, and across the whole sample 
set, to understand variations in findings across space. The underlying data captured by surveyors when 
visiting each site informs whether an MoS has been met according to a field survey protocol agreed 
with DAFM.  

 

1 https://www.gov.ie/en/collection/6606a-rural-development-programme-rdp-2014-2020/ 

https://www.gov.ie/en/collection/6606a-rural-development-programme-rdp-2014-2020/
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The 2020 survey was also affected by the SARS-CoV-2 pandemic. Irish Government restrictions on 
personal travel made it impossible and impracticable for surveyors to access sites per the original 
schedule. Unfortunately, the restrictions meant that the window for the Corncrake was missed so this 
action could not be surveyed. A new schedule was devised once restrictions were lifted but sites on 
outlying islands were not revisited due to logistical difficulties. Surveyors were not able to record data 
in a handful of cases, either because the action had failed or had not been complete, or because site 
conditions (weather, presence of livestock, or presence of breeding birds) prevented this . However, 
in the vast majority of cases the same site and parcel were resurveyed as per 2017 and 2018. In the 
end 704 individual reports were prepared in total across a total of 306 farms.  

Analytical Procedure 

The MoS for each action are divided into three broad types:  

• Specification MoS are derived from the management requirements set out in the specification 
for each action. These indicate whether actions are being carried out as prescribed in GLAS 
documentations.  

• Outcome MoS are based on a knowledge of the ecology of the species or habitat that is the 
focus of the action. These are not set out in the specification requirements but are indicators 
that could be expected to be met if the prescription is being correctly followed and external 
variables are suitable.  

• Result MoS are a special type of Outcome MoS where the ability to evidence the success from 
a single point of time and single parcel field survey is challenging. In the context of this 
evaluation this refers to MoS evidencing the presence of mobile species relevant to the 
action’s objective.  

Performance on sites are compared against Specification, Outcome and Result MoS separately. This is 
because each type of indicator provides different information about the effectiveness of the action. 
The more Specification MoS met, the better the quality of implementation by the landholder; the 
more Outcome or Results MoS met, the better the desired environmental outcomes with respect to 
action objectives. Another reason for not combining the Outcome, Result and Specification MoS is 
that the Result MoS are not strictly independent from the Specification and Outcome MoS, and the 
Outcome MoS not strictly independent from the Specification MoS. Combining them would provide 
misleading information and could violate assumptions underpinning the statistical tests subsequently 
used.  

Performance is further compared across years for each action to examine if there have been any 
changes in individual MoS or across Specification, Outcome and Result MoS in general. Changes in 
underlying data are also compared to understand reasons for differences in MoS pass rates between 
years.  

Actions are analysed at an individual level but for summary purposes actions are grouped by type 
where: 

• Habitat Actions comprise Arable Grass Margins, Commonages, Environmental Management 
of Fallow Land, Farmland Habitat (Private Natura), Low-input Permanent Pasture, Traditional 
Hay Meadow. 

• Watercourse Protection actions comprise Protection of Watercourses from Bovines, Riparian 
Margins  

• Landscape Feature actions comprise Coppicing of Hedgerows, Laying of Hedgerows, Planting 
New Hedgerows, Planting a Grove of Native Trees, Traditional Orchards, Traditional Dry-Stone 
Wall Maintenance 

• Nesting / Roosting Actions comprise Bat Boxes, Bird Boxes, Conservation of Solitary Bees 
(Boxes), Conservation of Solitary Bees (Sand).  
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• Bird actions comprise Breeding Waders and Curlew, Chough, Corncrake, Geese/Swans, Grey 
Partridge, Hen Harrier, Twite (Option A), Wild Bird Cover.  

Results 

Arable Grass Margins 

Sites continue to be well-managed in terms of the specification and are at desirable levels of nutrient 
enrichment. The margins are still mostly comprised of grass species, though other grasses now 
dominate over the two sown species or ryegrass. Forb cover (median 3%) is still as low as the previous 
survey. The action could deliver higher biodiversity value by alternative approaches to margin 
establishment such as: including forbs in the seed mix, natural recolonization, and use of semi-
parasitic species to temper grass growth.  

Bat Boxes 

The high quality of implementation of the specifications noted in the baseline year was maintained 
throughout the action, though it does appear that boxes which have become damp, damaged or fallen 
due to weathering are not being replaced. This may be why only one site showed a confirmed 
occupancy increase, though factors outside the influence of the action as well as the limitations of the 
survey method cannot be ruled out. The design and location of boxes could also be enhanced by 
providing more shelter and warmth. The effectiveness of artificial nesting habitat would also be 
enhanced by appropriate resource management elsewhere on the farm. A more comprehensive 
survey approach aligned with wider population surveys would reveal more about the effectiveness of 
this action. 

Bird Boxes 

The high quality of implementation of the specifications noted in the baseline year was maintained in 
2018. The action is yet to show the desired result in terms of increase in confirmed occupancy, but 
the high levels of possible occupancy noted are encouraging. There are minor issues with siting and 
ongoing maintenance which may need to be considered in future specification assessments.  The 
effectiveness of artificial nesting habitat would also be enhanced by appropriate resource 
management elsewhere on the farm.  

Breeding Waders and Curlew 

Management of rushes is good as well and disturbance from machinery operations has been avoided. 
Habitat conditions were still suitable on the majority of sites visited but vegetation has grown taller 
rather than patch-like and scrub encroachment is becoming an issue. Breeding waders / Curlew were 
only present on five sites in 2020. Scrub burning and dry conditions may be an issue in some instances 
but the main constraint is unsuitability of surrounding habitat, limiting the attractiveness of many 
sites. The action would benefit from a revised site selection approach and could also include 
specifications for predator management and wet feature creation. A more extensive surveying 
approach is also needed to establish the extent to which the action is impacting wider populations.  

Chough 

Swards have become taller over time but for the most part are still suitable, barring a few sites with 
overly high rush cover.  The number of sites reporting Chough has increased to 36% of the sample 
against 10% in 2017. A more extensive survey incorporating counterfactual sites is needed to 
understand if this change can be attributed to GLAS or whether it reflects wider changes in Chough 
populations.  
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Commonages 

MoS which are more directly linked to a commonage management regime (sward height, scrub cover, 
undesirable species, and maintained ditches) continue to be delivered with a few exceptions. Soils 
also show no sign of nutrient enrichment whilst bare peat is only a concern at a couple of the sites. 
However, requirements for positive habitat indicators and habitat diversity were generally not met. 
These may be due to survey artefacts but could also be related to localised management issues.  The 
action has helped achieve more sustainable stocking rates and grazing regimes, but commonages also 
need more specific interventions to target favourable conservation status.  

Conservation of Solitary Bees (Boxes) 

The high quality of implementation of the specifications noted in the baseline year and 2018 was not 
maintained into 2020 with many boxes showing wear. Few boxes are occupied, which is partially due 
to some of the siting and degradation issues, but also reflects other factors not accounted in the 
specification such as hole size, shading and competitive vegetation. Future scheme design should 
consider a more holistic approach to solitary bee ecology, providing a variety of nesting and seasonal 
foraging resources. This would integrate appropriately designed and sited boxes with other actions 
such as hedgerow management, flower-rich margins and wildflower meadows.  

Conservation of Solitary Bees (Sand) 

Sand piles were located as per specification, but the aftercare was lacking in 2018 and has declined 
even further in 2020. The vast majority of piles have too much encroaching vegetation and many sites 
do not have enough visible bare ground for bees to access. Only one site had confirmed occupancy 
but a few of the better managed sites showed signs of potential occupancy. Farmers need better 
advice or else results-based payments to avoid this management decline. Modification to this action 
is recommended to better fit the nesting preferences of ground-nesting solitary bees (e.g. bare earth 
banks, scraped ground). Future scheme design should consider a more holistic approach to solitary 
bee ecology, providing a variety of nesting and seasonal foraging resources. This would integrate 
appropriately designed and sited features with other actions such as hedgerow management, flower-
rich margins and wildflower meadows.  

Coppicing of Hedgerows 

Although in most cases damage to mature trees has been avoided, very few of the hedgerows 
coppiced are growing back in the desired way. This reflects a number of factors: execution of initial 
coppicing was poor; the subsequent replanting work left a number of gaps in the hedge, and; limited 
control of competitive vegetation. Better advice and controls on implementation and aftercare are 
recommended and some conditionality on the payment should also be considered.   

Corncrake 

The action was not surveyed this year due to logistical issues associated with the pandemic.  

Environmental Management of Fallow Land 

The action continues to perform well against soil improvement, undesirable species and sward height 
outcomes, but few sites have forb cover greater than 10%. The sites that have higher forb cover tend 
to be those with lower cover of Timothy and cock’s-foot.  Where this action is included in subsequent 
schemes, the grass mix should be revised to include some forb species of benefit to pollinators may 
offer an alternative with greater potential to achieve botanical and functional diversity within a 5-year 
timeframe.  

Farmland Habitat (Private Natura) 

The majority of MoS are being met with 80% of grassland sites following a suitable grazing regime. 
Levels of soil improvement remain an impediment to greater success on a number of sites, though 
this is not an issue for SPAs where the management is appropriate. There has been no significant 
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change across the three survey years in the floral diversity or abundance of sites targeting semi-natural 
grassland. Longer term monitoring would help elicit whether this reflects a limitation in the 
management, though parallel studies suggest that a move to more bespoke results -based payments 
may be required to enable these sites to reach favourable conservation status. 

Geese and Swans 

Sward heights have increased since 2017 and most sites are now above the upper height threshold. 
The majority of farmers keep stock off the parcel but a small number have persistently ignored this 
requirement. Further investigation and follow-up is needed to understand the reasons for these two 
issues. Only a few sites have birds present in the parcel itself but birds are often observed in the 
vicinity. To understand if the action is being effective in supporting goose and swan populations a 
more extensive surveying approach incorporating counterfactual and wider population monitoring 
data is recommended.  

Grey Partridge 

The performance on the specification is weaker than the past, with cumulative cover of the desired 
crop species significantly lower in the arable margin. Farmers may need more guidance on aftercare 
as well as reminders to re-establish the cover crop in the third and fourth year of the action. Grey 
Partridge were only observed on two sites. This likely reflects the slow speed at which this bird 
colonises new areas and future action design should consider proximity and connectivity to existing 
populations in site selection. 

Hen Harrier 

The action was well targeted at the broad geographic scale in that all sites are within important 
breeding areas for Hen Harrier. However, a few sites would not be suitable foraging habitat and many 
sites would not be suitable breeding habitat. Sward composition is not as good as it was in 2018 (more 
similar to baseline year) but more prey were observed. Hen Harrier were only observed on two sites  
but this also reflects survey limitations and external factors. Learning from the Hen Harrier Project will 
help inform whether results-based payments, improved site selection targeted advice and landscape 
scale incentives are the future for Hen Harrier conservation in Ireland.  

Laying of Hedgerows 

Although in most cases damage to mature trees has been avoided, less than half of the hedgerows 
laid are growing back in the desired way. Subsequent replanting work left a number of gaps in the 
hedge, and there has been limited control of competitive vegetation that has continued into 2020. 
Better advice on implementation is recommended with scope for some flexibility and even possibly a 
results-based element. Such conditionality on the payment would also encourage continued aftercare.   

Low-input Permanent Pasture 

Adherence to the management specification is still very good and better than at baseline, despite a 
drop in the number of sites that are stock-proof. Most outcomes are still being achieved, but 
undesirable species are becoming more prevalent. Floral cover continues to be a limitation with no 
change since baseline. Further investigation is required to determine whether this reflects the 
management regime or the need for more time to observe change. However, lower thresholds on 
permitted nitrogen fertiliser use and/or localised changes in grazing intensity may still be required if 
greater botanical diversity is desired from this action.  

Planting a Grove of Native Trees 

Nearly all groves contain healthy trees that are growing at the desired rate. This can be attributed to 
the good standard of execution (native species and planting density requirements have been followed 
in almost all cases, and most groves are stock-proof). Aftercare has not always been ideal, with many 
trees having levels of competitive vegetation above the desirable threshold. This is not a major issue 
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at all of these sites but may explain the individual tree failures in a quarter of the groves visited. 
Vegetation management could be further stressed in action guidance or requirements.  

Planting New Hedgerows 

There was a good standard of execution but moderate standard of aftercare. Native species and 
planting density requirements have been followed in almost all cases, and most hedges are stock-
proof. The main issue is competitive vegetation that is above the desirable threshold in most cases, 
and there are some issues with continuity of planted hedges. Better advice and controls on aftercare 
are recommended, depending on the vegetation present, though these should respect extraneous 
factors such as weather and local authority roadside management.  

Protection of Watercourse from Bovines 

The action continues to be well maintained, though nearly 30% of sites have at least one potential 
issue with the standard of the fencing which may need to be addressed through communication or 
greater payment conditionality. The high levels of wildflower and sedge cover observed in 2018 
appears to be a one-off with sites no longer significantly different from baseline. Undesirable species 
have increased in prevalence since baseline.  

Riparian Margins 

The action continues to be well maintained, though there are a few instances of decline in fence 
quality where stock are now able to access the watercourse. More communication and/or 
conditionality of payment may be needed to achieve closer to 100% adherence. The margins 
themselves remain free from grazing pressure and nutrient enrichment, but scrub and undesirable 
species have increased in the sward. The high wildflower and sedge cover seen in 2018 was not 
maintained though sites are still slightly more florally abundant than baseline. Greater focus may be 
needed on the action’s aftercare element to ensure competing vegetation is managed accordingly 
where appropriate.  

Traditional Dry-Stone Wall Maintenance 

Although most walls are still being maintained to specification, vegetation is now a major issue with 
over half the sites showing some kind of vegetation encroachment.  Some have already experienced 
collapse as a result and many more will likely collapse in the future if this issue is not addressed in 
future schemes. 

Traditional Hay Meadow 

Overall site are being managed to the specification but there are emerging issues beyond this with 
undesirable species and rush cover. Botanical diversity is still higher than at baseline but has not 
changed significantly since the last survey, and most sites continue struggle on floral diversity and 
positive indicator species. Sites may need more years under management or lower nitrogen 
application ceilings. Dropout rate is also a potential concern with this action.  A results-based approach 
with greater incentives to manage for positive indicators should be considered.  

Traditional Orchards 

Some aspects are the same as before: the correct number of trees have been planted but often too 
close together. Most trees are property supported and almost all have been protected from grazing 
damage. Where trees have failed, they have almost all been replaced. The majority of orchards 
appeared to be flourishing and healthy.  Overall, the findings indicate a reasonable standard of 
execution and a continuing good standard of aftercare. Guidance on planting density and a 
requirement to control competing vegetation (where appropriate) may be beneficial in subsequent 
schemes.  
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Twite (Option A) 

There has been a slight decline in sward height and availability of Twite foraging resources. The 
number of sites where Twite were seen has not changed. A more extensive surveying approach may 
be needed to establish the full effect of the action on the Twite. However, at present there is scope to 
improve the quality of swards to be more attractive to Twite and to better target the action to areas 
with known breeding populations.  

Wild Bird Cover 

After an improvement in the quality of sites in 2018, the condition is now similar to that observed in 
2017. A number of cover crops sown have not produced swards where the crop species are in high 
abundance. Weather and existing site condition could be contributing factors. More birds were 
observed per site in previous years, but this decline is not significant and bird numbers are more 
consistent across sites.  

Conclusions 

Execution of the agreement against the requirements of the specification was good across most 
actions but there are signs of deterioration in adherence in the final year relative to previous years.  
This includes competitive vegetation, weather damage to nesting/roosting sites, lack of target crops 
for Grey Partridge and Wild Bird Cover. Riparian fencing is now compromised at around 30% of sites. 
Lower scores on bird actions are not of major concern and in the case of Arable Grass Margins the 
sown grasses have been replaced by other tall grasses of similar biodiversity value.  

The quality of habitat or feature delivered (beyond what was set out in action specification) is also 
largely of a good standard. Orchard, tree grove and dry-stone wall actions have been very successful 
but not surprisingly hedgerow management actions have not achieved their year 5 objective given the 
issues with the initial execution. Few Habitat, Watercourse Protection and Twite agreements show 
good levels of botanical diversity (especially floral cover and positive indicator species for designated 
habitats). This reflects residual nutrient levels and application ceilings, competition from tall grasses, 
and passive management objectives. Design will need to adapt if change is expected over five years: 
alternative sowing mixes, reductions in fertiliser ceilings, reduced grazing, and other activities such as 
brash spreading and ditch blocking required to increase biodiversity value. Locally led results-based 
approaches may be required to facilitate this transition for SAC and hay meadow sites. 

Few sites had target birds, bats, or bees present in 2020. Action specifications themselves, the choice 
of parcel within site, and the geographic locations selected within Ireland are limiting the potential to 
attract these species. Nesting/roosting features could be better designed and sited. Bird actions 
should be better targeted towards areas with known populations. Parcel choice for Hen Harrier and 
Breeding Waders in particular needs to be more sensitive to the surrounding landscape.  

Modifications to the survey methodology are also recommended. This should include a 
counterfactual or linkage to surveys of wider habitats and bird populations. Some action-specific 
survey method changes are also recommended.   
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Summary of MoS Performance 2017, 2018 and 20202 
Percentage of sites passing MoS by type. *Outcome MoS are not assessed for Coppicing and Laying but 
interlinking lateral growth MoS is shown for comparison. 

 
Specification Outcome Result 

  
Pass 

2017 

(%) 

Pass 

2018 

(%) 

Pass 

2020 

(%) 

Pass 

2017 

(%) 

Pass 

2018 

(%) 

Pass 

2020 

(%) 

Pass 

2017 

(%) 

Pass 

2018 

(%) 

Pass 

2020 

(%) 

Arable Grass Margins - 40 23 - 68 79 - - - 

Commonages - - - 80 67 74 - - - 

Environmental Management 

of Fallow Land 
- 68 76  80 78 - - - 

Farmland Habitat (Grassland) - - - 67 71 66 - - - 

Low-input Permanent Pasture 85 94 88 72 81 75 - - - 

Traditional Hay Meadow 85 89 86 67 71 65 - - - 

Protection of Watercourse 
from Bovines 

84 81 84 79 80 61 - - - 

Riparian Margins 90 81 74 88 92 82 - - - 

Coppicing of Hedgerows* - 57 57 - - 23 - - - 

Laying of Hedgerows* - 78 70 - - 38 - - - 

Planting New Hedgerows - 73 68 - - - - - - 

Planting a Grove of Native 

Trees 
- 75 76 - - 96 - - - 

Traditional Orchards - 84 76 - - 93 - - - 

Traditional Dry-Stone Wall 

Maintenance 
93 89 93 93 97 78 - - - 

Bat Boxes 90 90 89 - - - - 17 7 

Bird Boxes 90 89 87 - - - - 13 13 
Conservation of Solitary Bees 

(Boxes) 
87 87 78 - - - - 0 3 

Conservation of Solitary Bees 

(Sand) 
- 66 54 - - - - - 3 

Breeding Waders and Curlew 75 77 68  87 52 27 20 17 

Chough 67 71 49 67 67 68 10 17 36 

Corncrake 28 31 - - - - 10 20 - 

Geese / Swans 80 89 64 - - - 3 12 6 

Grey Partridge 83 91 70 - -  7 10 7 

Hen Harrier 25 52 30 68 83 77 14 17 7 

Twite (Option A) 100 93 87  33 17  3 7 

Wild Bird Cover 64 78 61  - -  - - 

 
2 A blank entry means ‘non-applicable’ because in some cases no data of that type was recorded in a given year. This could 

be because the type of MoS does not apply to that action (e.g. Commonage and Farmland Habitat have no common 

specification assessment as the requirements are bespoke to each individual site/parcel with their Management Plans), or 

else because for some actions the 2017 survey comprised an implementation check only. Actions with a similar theme are 
grouped in adjacent shaded bands (habitat actions, water actions, landscape feature actions, nesting / roosting Actions and 

bird actions.   
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1 BACKGROUND TO GLAS EVALUATION 

The Green Low Carbon Agri-Environment Scheme (GLAS) is a measure funded by the Rural 
Development Programme (RDP; 2014-2020) that promotes interventions to address the preservation 
of habitats and species as well as the issues of climate change mitigation and water quality, in support 
of sustainable Irish agriculture.  It aims to do so by supporting the delivery of targeted environmental 
advice and by encouraging more sustainable production practices at farm level in the context of Food 
Wise 2025.  It also underpins a range of over-arching environmental objectives within the framework 
for environmental sustainability as set down in various EU Directives, as well as under a number of 
National and International Strategies and conventions, including the EU Climate Change and 
Renewable Energy Package and the Paris Agreement; the Water Framework Directive (WFD), including 
the Groundwater Directive and the Nitrates Directive; and the Convention on Biological Diversity, 
Habitats Directive, Birds Directive and the EU and National Biodiversity Strategies.  

The overall purpose of the evaluation is: 

• to assess the effectiveness of GLAS as a contributory measure towards sustainable Irish 
agriculture under the RDP 2014-2020; 

• to assess its contribution towards the achievement of wider environmental objectives; and 

• to fulfil, in part at least, Ireland’s commitment towards the monitoring and evaluation 
requirements set out in the RDP.   

Evaluation is formally reported to the EC through an Enhanced Annual Implementation Report (EAIR) 
in 2017 and 2019 and the ex-post evaluation in 2024. This requires quantification of programme 
achievements through the assessment of the complementary results indicators and by answering a 
set of common evaluation questions (CEQs).  

The evidence is required to evaluate the impact of GLAS on 2 RDP priorities, Priority 4: Restoring, 
preserving and enhancing ecosystems related to agriculture and forestry; and Priority 5: Promoting  
resource efficiency and supporting the shift towards a low carbon and climate resilient economy in 
agriculture, food and forestry sectors. For these priorities CEQs are based on a number of associated 
scheme Focus Areas, namely 4A, 4B, 4C, 5D & 5E. The associated CEQs are: 

4A: CEQ8. To what extent have RDP interventions supported the restoration, preservation and 
enhancement of biodiversity, including in Natura 2000 areas, areas facing natural and other specific 
constrains and HNV farming, and the state of European landscapes? 

4B: CEQ9. To what extent have RDP interventions supported the improvement of water management, 
including fertilizer and pesticide management? 

4C: CEQ10. To what extent have RDP interventions supported the prevention of soil erosion and 
improvement of soil management? 

5D: CEQ14. To what extent have RDP interventions contributed to reducing GHG and ammonia 
emissions from agriculture? 

5E: CEQ15. To what extent have RDP interventions supported carbon conservation and sequestration 
in agriculture and forestry? 

The field survey is one of three components of the GLAS monitoring programme and will largely 
contribute to evidence on biodiversity (Focus Area 4A). Impacts on water quality and climate are 
difficult to measure directly and are evaluated through a modelling approach. A further analysis will 
evaluate attitudinal change, capturing the impact of participation in GLAS on attitudes  towards 
sustainable land management and environmental actions and feedback on scheme access and 
operation. The attitudinal survey relates to the field survey sample of over 300 farms and is supported 
by a counterfactual sample of 100 farms outside the scheme.  
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The 2020 field survey report represents a summary evaluation of the third and final year of ecological 
monitoring for 26 actions in the GLAS agri-environment scheme. The report also includes a 
comparative statistical analysis assessing differences between this and the two previous survey years: 
Year 1 (2017), Year 2 (2018). 
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2 METHODOLOGY 

The methodology for the field survey was developed in consultation with the Department of 
Agriculture, Food and the Marine (DAFM) within Task II of the requirements of the contract, which 
specified a longitudinal (5 year) field-based evaluation of the GLAS actions contributing to biodiversity, 
climate and water quality objectives. It was agreed that climate change and water quality impacts 
would be addressed through modelling and that the field-survey should focus on biodiversity 
(designated areas, other priority habitats, and both target and non-target species). The survey was 
required at three points where feasible (baseline survey plus monitoring surveys in 2018 and 2020) 
and was required to cover 26 actions from the scheme. For some actions involving the creation or 
maintenance of specific features, a construction and maintenance survey was required (Bee Boxes, 
Bird Boxes, Bat Boxes and Traditional Dry-Stone Walls) 

2.1 Sample Size 

The research team and DAFM agreed that a sample size of 30 sites per action would be sufficiently 
robust for the evaluation, taking into consideration budgetary constraints that limited the number of 
farms to approximately 300. A lower sample size (10 sites) was deemed to be sufficient for the 
purposes of monitoring the Commonage habitat areas. Previous experience of agri-environment 
evaluation in the UK has indicated that samples of these size would be to capture the baseline 
condition and monitor change over the survey period within reasonable limits of precision for the 
various parameters to be recorded. All the farms surveyed were either in the first or second tranche 
of GLAS agreements. 

To improve the cost efficiency of monitoring, farms which had implemented several actions were 
preferred, as were sites that were within reasonable geographic proximity to each other. The sites 
comprising the sample for each action were selected to represent, where possible, the distribution of 
the uptake across Ireland. However, many actions were geographically constrained due to known 
species range, the Natura 2000 network and other environmental conditions, so the location of 
sample sites also reflects this. This geographic clustering does not affect the statistical validity of the 
sample chosen, as the actions affected (i.e. Annex I Birds, Arable Grass Margins, Traditional Orchards) 
are present in a more limited number of agreements so the sample represents a proportionately 
higher percentage of the overall population. 

The 2020 survey was affected by the SARS-CoV-2 pandemic. Irish Government restrictions on personal 
travel made it impossible and impracticable for surveyors to access sites per the original schedule.   

2.2 Measures of Success 

For each of the actions, a set of measures of success (MoS) were agreed. These are intended to provide 
an overall indication of the success or otherwise of the action in relation to the individual parcel. The 
measures are intended to be easily monitored and evaluated to facilitate comparison with future 
surveys at each sample site; and to assess the extent of change over time, and across the whole sample 
set, to understand variations in findings across space.  

The MoS for each action have been further divided into three broad types:  

• Specification MoS are derived from the management requirements set out in the specification 
for each action. These indicate whether actions are being carried out as prescribed in GLAS 
documentations.  

• Outcome MoS are based on a knowledge of the ecology of the species or habitat that is the 
focus of the action. These are not set out in the specification requirements but are indicators 
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that could be expected to be met if the prescription is being correctly followed and external 
variables are suitable.  

• Result MoS are a special type of Outcome MoS where the ability to evidence the success from 
a single point of time and single parcel field survey is challenging. In the context of this 
evaluation this refers to MoS evidencing the presence of mobile species.  

For example, the Twite (Option A) action is intended to create ideal foraging conditions for Twite 
within grassland fields that have typically been subject to relatively low levels of agricultural 
improvement, such that they contain a range of target plant species on which Twite feed. Actions 
within this option are designed to encourage seeding of these plants by either late mowing or 
appropriate grazing management.  

Requirement 1 of the GLAS specification states that landholders should “produce a suitable sward by 
managing grazing and/or mowing of a parcel.” Requirement 3 puts limitations on grazing: “Where the 
parcel is grazed, approximately 50% of the field/parcel should be grazed from 15th April to 15th June 
with the other approximately 50% grazed from 16th June to 15th August annually”. These lead to the 
Specification MoS that the average sward height should be 5cm or greater. The exact threshold is not 
specified in the GLAS documentation, but a limit is required for the monitoring to be objective and 
this was agreed to be a reasonable value by the Field Survey team and DAFM.  

The Twite (Option A) action also includes an Outcome MoS, which is that the recognised Twite 
breeding season forage species should be present to a reasonable extent (minimum 3 frequent and 3 
occasional).  This is a desired outcome of the action specification but is not a requirement. Finally, 
sites are also assessed for the presence of Twite. Clearly, this is the ultimate objective of the action; 
but even if the habitat is suitable, birds may not be present on a single survey date for a variety of 
external reasons. Hence Twite presence is a Result MoS.  

2.3 Approach to Monitoring 

A protocol was developed by the research team, agreed iteratively with DAFM and signed-off ahead 
of the survey. Full details of survey methodology are described in the protocol document and are not 
repeated here. However, key information such as the type of survey, number of sites visited, survey 
window, MoS used, and underlying data collected to evidence the MoS for each action are discussed 
in the individual action reports below.   

The Irish Government imposed travel restrictions on 27 March 2020 in response to the SARS-Cov-19 
(“Covid”) pandemic and following the advice of DAFM and the Chartered Instituted of Ecology and 
Environmental Management (CIEEM), field visits were suspended between 28 March and 18 May 
2020. A new schedule was drawn up and surveys resumed thereafter but needed to adhere to new 
protocols and limitations regarding Personal Protective Equipment (PPE), social distancing and 
accommodation. This has had the following consequences:  

• The Corncrake action was not surveyed. The window for the Habitat survey (mid-Apr to mid-
May) coincided with the period of the field visit suspension. During the window for the Bird 
survey (mid-May to end June) travel to outlying islands was still restricted and surveyors could 
not secure accommodation making visits logistically impractical.  For other sites, the value 
obtained by conducting the Bird survey in the absence of habitat data was not deemed 
sufficient to justify it taking place.  

• A small number of parcels for other actions on outlying islands which were due to be surveyed 
alongside the Corncrake sites were not surveyed later in the year due to the cost implications. 

• Visits to all Breeding Wader, Chough, Hen Harrier, and Traditional Hay Meadow sites took 
place within the survey window but were towards the latter end rather than evenly 
distributed. Visits to almost all Low-input Permanent Pasture sites took place in the latter part 
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of the survey window, except for one site which was visited slightly after the window (early 
July) as the farmer refused access in early June due to Covid concerns.  

• Visits to one farm where Riparian Margins and Traditional Hay Meadow were due to be 
surveyed did not occur due to the farmer reporting a health issue.  

As with the 2018 survey, there were also a few parcels where it was not possible to record data for 
the specified actions. This was either because the action had failed or had not been completed, or 
because site conditions (weather, presence of livestock, or presence of breeding birds) prevented this.  

In total 704 individual reports were prepared across 305 farms and details are provided in the 
individual action summaries and appendix. Farms taking part in the survey have been anonymised in 
this and other report but have a consistent site number for each action across years.   

2.4 Approach to Analysis 

2.4.1 2020 Data 

The 2020 data has been analysed as follows. Firstly, the performance of sites is compared against the 
number of MoS met for the same action. This is done separately for Specification, Outcome and Result  
MoS. In part this reflects the fact that the cumulative data on the two types of indicator provide 
different information about the effectiveness of the scheme: the more Specification MoS met, the 
better the quality of implementation by the landholder; the more Outcome or Results MoS met, the 
better the desired environmental outcomes with respect to action objectives. Another reason for not 
combining the Outcome, Result and Specification MoS is that the Result MoS are not strictly 
independent from the Specification and Outcome MoS, and the Outcome MoS not strictly 
independent from the Specification MoS. Combining them would provide misleading information and 
could violate assumptions underpinning the statistical tests subsequently used.  

Secondly, performance on the same MoS is compared across sites. This allows an assessment to be 
made of the relative performance between different MoS and thus identify which are more or less 
challenging to achieve. This is an important benchmark because the MoS, whilst all relevant, do vary 
in terms of how critical they are to achieving broader scheme objectives. For example, achieving 
sufficient floral cover is essential for actions whose objectives are to benefit pollinating insects such 
as Arable Grass Margins and Environmental Management of Fallow Land.    

The underlying data underpinning each MoS is also presented and used for contextual purposes to 
illustrate why sites are passing or failing on MoS.   

2.4.2 Comparative Analysis (2017, 2018 and 2020) 

The performance by MoS across sites and by sites across MoS are then compared across the survey 
years to establish if there are any differences between the different points in time, and to establish if 
these differences are statistically significant. This is only done where there is  usable data on the same 



 

Department of Food, Agriculture and the Marine   12 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

MoS from all years and paired samples can be constructed3. The analysis was carried out in the R 
statistical package4  using the packages “coin”5 , “rcompanion”6 and “PMCMRplus”7  

Actions where there is a limited sample size (Commonages, Farmland Natura – Heathland) are not 
compared on a statistical basis.   

Performance on MoS across survey Years 

Arable Grass Margins, Bee Sand, Fallow, Hedgerow actions, Tree Grove, Orchards were subject to an 
implementation check only in 2017 and so statistical comparison is only possible for 2018 and 2020. 
In these cases, a two-by-two contingency table is built for each MoS indicating the number of paired 
sites passing or failing the MoS in 2018 and 2020. An exact binomial test of symmetry for nominal data 
(Exact Symmetry Test) is then performed to test the null hypothesis that the table is symmetric8. The 
null hypothesis can also be described as: the probability of being in the discordant cells of the table 
(passed 2018/failed 2020 and failed 2018/passed 2020) is the same. If the null hypothesis is rejected, 
then this indicates that there has been a significant change in the number of sites meeting MoS 
between each year. A two-sided test has been used to allow for the possibility of sites showing a worse 
performance year on year.  

The other actions have data from all three survey years, so Cochran’s Q test is applied. This  is a 
generalisation of McNemar’s test for nominal data to a situation where there are more than two 
repeated measures. This null hypothesis is that positive responses to a particular MoS are equally 
likely across all three years and is rejected if the test statistic Q is in the critical region. If a significant 
difference is observed pairwise symmetry tests are conducted on each of the three possible year-year 
changes to establish which if any are significant. 

Performance on underlying data across survey years 

Performance on the underlying data determining each MoS is also compared across survey years for 
the same site. This allows an assessment to be made of whether there has been any change in the 
environmental condition regardless of whether it has triggered thresholds for MoS. Again, this 
comparison is only made where there is usable data on the same MoS from the three years. This 
analysis is only meaningful where the underlying data is ordinal or continuous. Where the data is 
already binomial (e.g. stock present/absent) then there is no need for further analysis.  

Due to the heterogeneity of data types (percentage continuous, fully continuous, count, ranked 
ordinal) present across the survey, and the possibility that the distributions might violate the 
assumptions of parametric tests, non-parametric tests (Wilcoxon Signed Rank test, Quade test) have 
been used. This allows for consistency of analysis across different MoS and requires fewer 
assumptions to be met.  

Arable Grass Margins, Bee Sand, Fallow, Hedgerow actions, Tree Grove, Orchards were subject to an 
implementation check only in 2017 and so statistical comparison is only possible for 2018 and 2020. 

 
3 In some cases, data is not available on the same MoS for all sites in the same survey year. This is either because data was 

not collected due to logistical or other reasons outlined in each action report, or because some MoS are based on a relative 

change from baseline to 2018 or 2020 and thus were not assessable at baseline.  
4 Version 3.5.2. R Core Team (2013). R: A language and environment for statistical computing. 
5  Hothorn T, Hornik K, van de Wiel MA, Zeileis A (2006). A Lego system for conditional inference.  The American 

Statistician, 60(3), 257–263. doi: 10.1198/000313006X118430. 
6 Mangiafico, S.S. 2015. An R Companion for the Handbook of Biological Statistics, version 1.3.2 
7 Pohlert, T. (2020). Calculate Pairwise Multiple Comparisons of Mean Rank Sums Extended. Version 1.7.0. https://cran.r-

project.org/package=PMCMRplus  

8 The exact binomial test is used rather than McNemar’s test because the latter is not sen sitive to change when the counts 

of entries in the two discordant cells are relatively low, as is the case here.    

http://doi.org/10.1198/000313006X118430
https://cran.r-project.org/package=PMCMRplus
https://cran.r-project.org/package=PMCMRplus
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For these actions, the Wilcoxon Signed Rank test is used. The null hypothesis that the difference 
between the paired samples has a symmetric distribution around zero. If this is rejected there has 
been a significant change in the shape and spread of distributions between years. Again, a two-sided 
test has been used to allow for the possibility of sites showing a worse performance year on year. 

The other actions have data from all three survey years, so a Quade test is applied. This is a 
generalisation of the Wilcoxon Signed Rank test to a situation where there are more than two 
repeated measures. The null hypothesis that there is no difference between the shape and spread of 
the distributions across all three years. If a significant difference is observed a post hoc Quade test 
with t-distribution approximation is then conducted on each of the three possible year-year changes 
to establish which if any are significant.  

As these tests are non-parametric, they do not indicate the extent to which the underlying data has 
changed from year to year. However, they do allow for a straightforward comparison to be made as 
to whether there are any significant changes in the shape or spread of the underlying data. This can 
help shed additional light onto any changes or non-changes observed in the MoS. For example, if the 
number of sites meeting the floral cover MoS has not significantly changed but the % cover of 
wildflowers has changed significantly then this may at least indicate that an effect is occurring, but it 
is yet to reach a threshold to trigger the MoS. Conversely, if an MoS has shown a significant change in 
the number meeting, but the underlying data have not changed significantly, then it may suggest that 
the change in MoS was due to small variation around the MoS threshold rather than a material change 
in the underlying variable.  

Wilcoxon Signed-Rank and Quade tests are sensitive to changes in the overall distribution of data and 
not simply the mean a single quantile point. Where these tests are used the mean, median, 25th (Q25) 
and 75th (Q75) quantiles are shown to capture the distributions as succinctly as possible without the 
need for multiple plots.  
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3 INDIVIDUAL ACTION REPORTS 

3.1 Arable Grass Margins 

The objective of the action is to provide a habitat for flora and fauna, increase biodiversity and help 
protect water quality by the establishment of an arable grass margin along the full length of an existing 
field or parcel boundary.  

The action was assessed against one Specification MoS and seven Outcome MoS. The Specification 
MoS on the cover of cock’s-foot (Dactylis glomerata) and Timothy (Phleum pratense) reflects the 
choice of grasses and their expected dominance in the grass seed mix indicated in the action 
requirement. Three of the Outcome MoS (low cover of undesirable species9, low cover of bare ground, 
and high average sward height) are closely related to the management specifications but are not 
explicit in the documentation. Two further Outcome MoS check that the cover of perennial ryegrass 
(Lolium perenne) and white clover (Trifolium repens) are low as these species are indicators of nutrient 
enrichment. Finally, the margins are checked for sufficient presence of other grasses and forbs as 
indicators of biodiversity value.  

Surveyors visited during 3 Jun – 15 Jul (agreed survey window 1 May – 14 Aug). Sites continue to be 
well-managed in terms of the specification and are at desirable levels of nutrient enrichment. The 
margins are still mostly comprised of grass species, though other grasses now dominate over the two 
sown species or ryegrass. Forb cover (median 3%) is still as low as the previous survey. The action 
could deliver higher biodiversity value by alternative approaches to margin establishment such as:  
including forbs in the seed mix, natural recolonization, and use of semi-parasitic species to temper 
grass growth.  

3.1.1 2020 Results 

The number of MoS met by sites by MoS type is show in Figure 3.1-1, whilst the performance on 
individual MoS is shown in Table 3.1-1. A summary of the underlying data is shown in Table 3.1-2. 
Anonymised site level scores are shown in Appendix 1.  

 

 

Figure 3.1-1: Arable Grass Margins. 2020. Number of MoS met 

 

 
9 Includes: Cirsium arvense, Cirsium vulgare, Rumex obtusifolius, Rumex crispus, Senecio jacobaea, Urtica dioica  
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Only seven sites surveyed had the requisite amount of grass species indicator in the specification. Four 
sites are close to achieving this (cover of these grasses from 40% to 60%). The majority of sites are 
some way from achieving this requirement. 

In terms of Outcome MoS, the bulk of sites (21) had met five or six of the seven requirements, but 
only two of the 30 sites met all seven of them. The pass rate is high (at least 80%) on all Outcome MoS 
with the exception of the forb cover which only 20% could meet. Soil nutrient levels are clearly low as 
evidenced by the fact that 80% of sites and 100% of sites have acceptable cover of perennial ryegrass 
and white clover. Other grasses (not Timothy, cocksfoot, or perennial ryegrass) are well established in 
the sward and at many sites are the dominant cover. Surveyors were not asked to record cover of 
individual ‘other’ grass species, but false oatgrass (Arrhenatherum elatius) and bent-grass (Agrostis 
spp.) are mentioned as present or dominant in anecdotal comments. Swards are nearly all of an 
acceptable height. Undesirable species and bare ground are also generally at acceptable levels.  

Table 3.1-1: Arable Grass Margins. 2020 Performance on individual MoS 
  

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Cumulative cover of Timothy and cocksfoot should be >60% 30 7 23 

Outcome MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Cover of other grasses should be >15% 30 25 83 

Cover of Perennial ryegrass should be <25% 30 24 80 

Cover of White clover should be <25% 30 30 100 

Combined cover of forbs should be >10% 30 6 20 

Cover of undesirables should be <5% 30 25 83 

Cover of bare ground should be <10% 30 28 93 

Average sward height should be >20cm (considering time of year) 30 29 97 

 

The bar for forb cover is low (10%), but median score is only 3% and a quarter of sites have almost no 
cover at all. There was once instance where inappropriate management was suspected (site #12) 
where the margin showed damage from tyre tracks. However, this was one of the few sites with good 
forb cover (32%).   

Table 3.1-2: Arable Grass Margins. 2020. Underlying Data – Summary Statistics 

 

Timothy, 
cocksfoot, 
cover (%) 

Other 
Grass 
cover 

(%) 
Ryegrass 
cover (%) 

White 
clover 

cover (%) 

Forb 
cover 

(%) 

Un-
desirable 
species 

cover (%) 

Bare 
ground 
cover 

(%) 

Mean 
Sward 
Height 

(cm) 

Mean 31.3 45 12.6 1.6 7.8 2.4 1.7 66.1 

Q_2510 5.2 18.7 1.4 0 1.1 0 0 41.2 

Median 20 37.5 5.6 0.1 3 0.4 0 70.6 

Q_7511 57.3 71.1 14.6 1.9 9.1 3.2 0.8 84 

 

 
10 25th Quantile 
11 75th Quantile 



 

Department of Food, Agriculture and the Marine   16 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

3.1.2 Comparative Analysis 

The Arable Grass Margin action was subject to an implementation check only in 2017 so comparative 
analysis is only possible for 2018 and 2020. Relative performance is assessed by direct comparison 
between survey years on number of MoS met by site (Figure 3.1-2) and individual MoS met across 
sites (Figure 3.1-3). Significance of change in MoS scores between years is assessed by an Exact 
Symmetry test (Table 3.1-3Table 3.22-3). Significance of change in the data underlying the MoS score 
is assessed by a Wilcoxon Signed Rank test (Table 3.1-4).  

 

 

Figure 3.1-2: Arable Grass Margins. 2018 - 2020. Number of MoS met 

Cover of Timothy and cock’s-foot has decreased between the two years meaning that five fewer sites 
met the 60% specification requirement in 2020 but neither the change in underlying cover nor 
proportion meeting the MoS is significant.   

Sites are showing lower perennial rye-grass cover than in 2018 across the distribution (median has 
declined from 25% to just 5%) which is a significant change (Z = 2.303, p = 0.020). The proportion 
meeting the <25% MoS threshold has also increased from 60% to 80% but this is not enough to be 
significant on the symmetry test. Other grass cover has increased significantly across the distribution 
(median site has 38% cover as compared to 5% in 2018: Z = -3.622, p < 0.001), which has resulted in a 
significantly greater proportion of sites meeting this MoS.  
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There has also been a decrease in the number of sites with higher levels of bare ground (Q75 at 1% 
against 3% in 2018; Z = 2.078, p = 0.038), but this has not significantly changed the number of sites 
meeting this MoS. There are no significant changes in any of the other underlying variables nor in the 
associated MoS. Notably there no change in forb cover despite the significant decline in rye-grass 
cover over the same time period.  

 

 

Figure 3.1-3: Arable Grass Margins. 2018 - 2020. Individual MoS 
n = 30 except Other Grasses and Perennial Ryegrass (n = 29)12.  

  

 
12 Site #19 could not be surveyed for sward characteristics in 2018, so the comparison is for 29 rather than 30 sites.  
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Table 3.1-3: Arable Grass Margins. 2018 - 2020. Exact Symmetry Test.  
An exact binomial test of symmetry for nominal data examines the null hypothesis that the contingency table 
below is symmetric. If rejected, then this indicates that there has been a significant change in the number of 
sites meeting MoS between years.   

Fail 17 
Fail 18 

Fail 17 
Pass 18 

Pass 17 
Fail 18 

Pass 17 
Pass 18 P value13 

Cumulative cover of Timothy and Cocksfoot should be 
greater than 60% 

17 1 6 6 0.125 

Cover of other grasses should be greater than 15% 2 18 2 7 ***<0.001 

Cover of Perennial ryegrass should be less than 25% 2 10 4 13 0.180 

Cover of White clover should be less than 25% 0 1 0 28 1.000 

Combined cover of forbs should be greater than 10% 17 4 6 2 0.754 

Cover of undesirable species should be less than 5% 1 2 4 22 0.687 

Cover of bare ground should be less than 10% 1 4 1 23 0.375 

Average sward height should be greater than 20cm 

considering time of year 
1 0 0 28 NA 

 

Table 3.1-4: Arable Grass Margins. 2020 - 2018. Wilcoxon Signed Rank Test.  
This tests the null hypothesis that the difference between the paired samples has a symmetric distribution 
around zero. If this is rejected there has been a significant change in the distributions between years.  

  Mean Q25 Median Q75 Wilcoxon Signed Rank 

Variable Valid 18 20 18 20 18 20 18 20 Z score P value 

Timothy, cock’s-foot cover 
(%) 

30 41 31 10 5 46 20 65 57 1.307 0.191 

Other grasses cover 29 12 46 1 19 5 38 18 72 -3.622 ***< 0.001 

Perennial rye-grass cover 
(%) 

29 29 13 10 1 23 5 40 15 2.303 *0.021 

White clover cover (%) 30 2 2 0 0 0 0 2 2 -0.021 0.983 

Forb cover (%) 30 8 8 0 1 4 3 11 9 0.473 0.636 

Undesirable species cover 
(%) 

30 2 2 0 0 1 0 3 3 -0.053 0.958 

Bare ground cover (%) 30 4 2 0 0 0 0 3 1 2.078 *0.038 

Mean sward height (cm) 30 62 66 39 41 59 71 85 84 -0.638 0.524 

 

  

 
13 Significance thresholds: * < 0.05 , ** < 0.01, *** < 0.001 
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3.1.3 Conclusions 

The margins in the sample have clearly been managed to specification and this shows in the declining 
ryegrass and bare ground cover. Sites are still heavily grass dominated but the pattern of species in 
the sward has changed, with other grasses (e.g. tall oatgrass, bent-grass) becoming more dominant at 
the expense of Timothy, cocksfoot and ryegrass. The grasses present are currently out-competing 
forbs which remain at the very low levels observed in the previous survey.  

Although the greater grass diversity is likely to be beneficial to some fauna (e.g. predatory beetles), 
evidence14 shows that margins with a greater forb cover are likely to be of wider biodiversity benefit 
(e.g. to pollinating insects, seed and insect-eating farmland birds). Given more time under 
management forb cover should eventually increase, but to achieve this within the constraints of a 5-
year scheme will require alternative methods, such as:  

• Inclusion of wildflowers in the sowing mix15;  

• Inclusion of a semi-parasitic species such as yellow rattle (Rhinanthus minor) in the mix which 
will constrain grass growth and allow forbs to establish;  

• Natural recolonization of the margin (i.e. without a sown mix), perhaps in combination with 
yellow rattle.  

  

 

14 Smith J., Potts S.G., Woodcock B.A. & Eggleton P. (2008) Can arable field margins be managed to enhance their biodiversity, 

conservation and functional value for soil macrofauna? Journal of Applied Ecology, 45, 269-278;  

Vickery J.A., Feber R.E. & Fuller R.J. (2009) Arable field margins managed for bi odiversity conservation: a review of food 

resource provision for farmland birds. Agriculture, Ecosystems & Environment, 133, 1-13 
15  E.g. Countryside Stewardship AB8 “Flower-rich Margins and Plots” - https://www.gov.uk/countryside-stewardship-

grants/flower-rich-margins-and-plots-ab8 though the mix can be improved upon to benefit solitary bees. See for example: 
Gresty, C.A, Clare, E., Devey, D.S, Cowan, R.S., Csiba L., Malakasi, P., Lewis, O.T. & Willis K.J. (2018). Flower preferences and 

pollen transport networks for cavity-nesting solitary bees: Implications for the design of agri -environment schemes. Ecology 

& Evolution 8, 7574-7587; Nichols, R.N., Goulson, D. & Holland, J.M. (2019). The best wildflowers for wild bees. Journal of 

Insect Conservation 23, 819-830. For suggested seed mixes to maximize forb diversity see: Westbury D.B., Harris S.J., Brown 
V.K & Potts S.G. (2018).The influence of seed mix and management on the performance and persistence of sown forbs in 

buffer strips. Aspects of Applied Biology 139. Ecosystem & Habitat Management: Research, Policy, Practice.  

https://www.gov.uk/countryside-stewardship-grants/flower-rich-margins-and-plots-ab8
https://www.gov.uk/countryside-stewardship-grants/flower-rich-margins-and-plots-ab8
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3.2 Bat Boxes 

The objective of the Bat Box action is to improve biodiversity in the farming landscape and replace 
habitats lost through changes in farming practice. Bats also play an important role in farm pest 
management as they feed on midges, flies and other potential pest species . The action requires 
landholders to install boxes to replace natural roost locations for bats that have been removed 
through the changes in farming practice.  

The action was assessed against a set of six Specification MoS that check the quality of the construction 
and siting of the boxes against what was set out in the scheme documentation. The action was also 
surveyed against a single Result MoS to assess if the confirmed occupancy (the number of boxes 
showing clear evidence of use by bats) had increased from the baseline year. 

Sites were visited during 9 Jun to 11 Aug (agreed survey window of 1 May - 31 Aug).  Overall, the 
findings discussed below indicate that the high quality of implementation of the specifications noted 
in the baseline year was maintained throughout the action, though it does appear that boxes which 
have become damp, damaged or fallen due to weathering are not being replaced. This may be why 
only one site showed a confirmed occupancy increase, though factors outside the influence of the 
action as well as the limitations of the survey method cannot be ruled out. The design and location of 
boxes could also be enhanced by providing more shelter and warmth. A more comprehensive survey 
approach aligned with wider population surveys would reveal more about the effectiveness of this 
action. 

3.2.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.2-1) and the 
performance across sites on individual MoS (Error! Reference source not found.). Full site level details 
are available in the Appendix.  

 

Figure 3.2-1: Bat Boxes. 2020. Number of MoS met 

Agreement holders generally followed the prescriptions well. 12 out of 29 sites surveyed16 met all of 
the Specification MoS for the action, and a further 15 met all but one. However, only two sites could 
meet the Result MoS requirement.  

All boxes were correctly constructed and nearly all were draught free. All were located in an 
appropriate location on the farm (though in a few instances this differed from its expected location). 
The clustering of boxes (in groups of 3 - 15) was less good with a number of sites (38% of the sample) 

 
16 The original sample was 30, but site #17 was not assessable as the boxes had not been erected.  



 

Department of Food, Agriculture and the Marine   21 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

only having two boxes in a group or else the boxes were not grouped at all (e.g. #15, #16, #25). This 
may have been due to storm damage.  

Only three sites had confirmed occupancy, two of which were sites that were not occupied in 2017.  
This result must be taken into context that there may have been other factors beyond the scope of 
the action that limited occupancy. Secondly, the survey methodology was limited in its remit to a 
single occupancy check rather than a full survey of activity over time, which may have indicated more 
bat presence.  

Table 3.2-1: Bat Boxes. 2020. Performance on individual MoS 
  

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

The location of the bat boxes must match the agreement  29 26 90 

Bat boxes must be located on a tree or post or external farm wall  29 29 100 

Between 3 - 15 boxes per group   29 18 62 

Individual bat boxes in each group must be orientated in a variety of 
directions  

29 26 90 

Bat boxes must be made of wood or Woodcrete  29 29 100 

Bat boxes must be draught free 29 27 93 

Result MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Confirmed occupancy rate should increase from baseline year 29 2 7 

 

3.2.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.2-2) and individual MoS met across sites (Figure 3.2-3). Significance of change in 
Specification MoS scores between years is assessed by Cochran’s Q test (Table 3.2-2Table 3.22-3). The 
change in the Result MoS is not assessed as the scores are too low and the comparison not meaningful 
due to limitations in the survey method.  

 

Figure 3.2-2: Bat Boxes. All Years. Number of MoS met 
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The Specification MoS were also assessed in the previous two years, allowing for a direct comparison 
on the 25 sites where there was matching site data17. The number of MoS passed is very similar across 
years. There has been a steady increase in the number of sites located as per the agreement, but a 
decrease in the number meeting the grouping requirement. The increase in the former is partly due 
to farmers moving boxes that were wrongly located previously and partly due to inaccuracies on the 
approval summaries. The latter reflects ongoing loss of boxes due to storms or other wear and tear 
and a failure to replace them. Neither change is significant.  

The number of sites with confirmed occupancy has declined from seven to three, though there is no 
suggestion that this is related to the loss of boxes. Ongoing wear and tear from the weather has made 
some boxes damp, which would make them unattractive as roosts. Another limitation of their wood 
construction is that boxes are only likely to be suitable for short term roosts and would not be 
preferred for maternity or hibernation roosts used annually. Equally though, the occupancy survey 
method is a brief, single point check from ground-level during daytime and may not capture sites 
which are occupied but show no highly visible signs.  

 

Figure 3.2-3: Bat Boxes. All Years. Individual MoS 
Paired surveys only, n = 25. 

Table 3.2-2: Bat Boxes. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. Degrees of freedom = 2. If a significant 
difference is observed pairwise symmetry tests are conducted on each of the three possible year-year changes 
to establish which if any are significant.  

 

Q 
P 

value 
2017-18  
P value 

2017-20  
P value 

2018-20  
P value 

The location of the bat boxes must match the 
agreement  

4.22 0.121 - - - 

Bat boxes must be located on a tree or post or 
external farm wall  

1.00 0.607 - - - 

Between 3 - 15 boxes per group   5.69 0.058 - - - 

Individual bat boxes in each group must be 
orientated in a variety of directions  

1.50 0.472 - - - 

Bat boxes must be made of wood or Woodcrete  0.00 1.000 - - - 

Bat boxes must be draught free 4.00 0.135 - - - 

  

 
17 Four sites in the sample (#4, #20, #27, and #29) could not be assessed on all MoS at baseline. As such the comparison 

sample used for the statistical analysis is 25 sites.  
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3.2.3 Conclusions 

The action has been generally well implemented but does not appear to be having much effect in 
terms of confirmed occupancy. This is likely due to the locations chosen for boxes and the weather 
damage that has occurred over the agreement duration, though more extensive survey approaches 
would be needed to confirm this. The action could be improved in the following ways: 

• Locating bat boxes inside farm buildings would provide more shelter18. The action specification 
could also be explicit about the need to maintain boxes in a weatherproof condition for the 
duration of the agreement, perhaps with some conditionality on payment.  

• To increase the chances of bats using features for maternity and hibernation (where higher 
temperatures are required) bat boxes could be heated or else lined false rafters could be 
incorporated inside farm buildings19. 

• Bats require a range of habitats for commuting and foraging, such as hedgerows and scrub as 
acknowledged in the action specification. The action therefore be rolled into a wider package 
of measures to ensure that where bat boxes are located the hedgerows and other features 
are being maintained to best support bat activity.    

• A more extensive survey methodology20 was beyond the scope of the monitoring programme 
but should be considered in order to confirm the true effectiveness of this or future bat-
related actions. 

  

 

18 https://www.batconservationireland.org/wp-content/uploads/2015/05/BCIrelandGuidelines_BatBoxes.pdf 
19 See this example where felt-lined false rafters have been successfully trialled within the GLAS Traditional Farm Buildings 

Grant Scheme and where heated boxes are currently being monitored https://www.farmingfornature.ie/nominees/donna-

mullens/  
20 The Bat Conservation Trust guidelines are standard practice in UK and Ireland.  

https://www.bats.org.uk/resources/guidance-for-professionals/bat-surveys-for-professional-ecologists-good-practice-

guidelines-3rd-edition 

https://www.batconservationireland.org/wp-content/uploads/2015/05/BCIrelandGuidelines_BatBoxes.pdf
https://www.farmingfornature.ie/nominees/donna-mullens/
https://www.farmingfornature.ie/nominees/donna-mullens/
https://www.bats.org.uk/resources/guidance-for-professionals/bat-surveys-for-professional-ecologists-good-practice-guidelines-3rd-edition
https://www.bats.org.uk/resources/guidance-for-professionals/bat-surveys-for-professional-ecologists-good-practice-guidelines-3rd-edition
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3.3 Bird Boxes 

The objective of the Bird Box action is to improve biodiversity in the farming landscape and replace 
habitats lost through changes in farming practice. The action requires landholders to install boxes to 
replace natural habitats for birds that have been removed through the changes in farming practice.  

The action was assessed against a set of five Specification MoS that check the quality of the 
construction and siting of the boxes against what was set out in the scheme documentation. The 
action was also surveyed against a single Result MoS to assess if the confirmed occupancy (the number 
of boxes showing clear evidence of use by birds) had increased from the baseline year.  

Sites were visited within from 2 Jun to 15 Jul (agreed survey window of 1 Apr – 31 Aug). Overall, the 
findings discussed below indicate that the high quality of implementation of the specifications noted 
in the baseline year was maintained in 2018. The action is yet to show the desired result in terms of 
increase in confirmed occupancy, but the high levels of possible occupancy noted are encouraging. 
There are minor issues with siting and ongoing maintenance which may need to be considered in 
future specification or conditionality assessments.   

3.3.1 2020 Results  

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.3-1) and the 
performance across sites on individual MoS (Table 3.3-1). Full site level details are available in the 
Appendix.  

 

Figure 3.3-1: Bird Boxes. 2020. Number of MoS met 

Agreement holders generally followed the prescriptions well. 19 of the sites in the sample of 30 
surveyed met all of the Specification MoS for the action, and a further 4 met all but one. However, 
only four of the 30 sites assessed could meet the Result MoS requirement21. 

Boxes were all made from the correct materials but on seven sites they were not draught-free.  At 
seven sites one or more boxes had fallen or collapsed. Almost all boxes were appropriately sited but 
on a few farms the boxes were clustered. The vast majority (77%) had located them as per the GLAS 
agreement. Where this was not the case, in most instances the location was still suitable. In one case 
(site #1) a crow banger was situated directly adjacent to the boxes which was detrimental to attracting 
birds to nest. At sites #21 and #29 the boxes were too exposed and low to the ground.  

 

 
21 Change in occupancy is relative to the 2018 survey for seven sites which were only subject to a phone implementation 

check in 2017 rather than physical visit.  
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Table 3.3-1: Bird Boxes. 2020. Performance on individual MoS   

2020 

Specification MOS Valid Surveys Total passed % passed 

The location of the bird box must match the agreement 30 23 77 

Bird boxes must be located on a tree or post or external farm wall 30 27 90 

A maximum of one box per tree or post 30 27 90 

Bird boxes must be made of wood or Woodcrete 30 30 100 

Bird boxes must be draught free 30 23 77 

Result MOS Valid Surveys Total passed % passed 

Confirmed occupancy rate should increase from year 1 30 3 10 

 

Four sites had confirmed occupancy, all of which were sites that had not had birds in previous years. 
At sites #3 and #18 the boxes were occupied by House Sparrows, and at site #16 the surveyor observed 
a Wren enter. Confirmed use at site #12 was established by staining around the box entry but the 
birds themselves were not observed. A number of other sites (an additional 9) were deemed as having 
possible occupation of the box/boxes due to markings around the box entrance or droppings on the 
ground below the box. Even if only a small number of these sites were definitely occupied, a score on 
possible occupancy should also be considered as a good outcome. A further site (#28) had Goldcrest 
and Wren singing in the tree line but birds were not observed to be using the boxes.  

3.3.2 Comparative Analysis  

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.3-2) and individual MoS met across sites (Figure 3.3-3). Significance of change in 
Specification MoS scores between years is assessed by Cochran’s Q test (Table 3.3-2Table 3.22-3). The 
change in the Result MoS is not assessed statistically as the scores are too low and the comparison 
not meaningful due to limitations in the survey method.  

 

Figure 3.3-2: Bird Boxes. All Years. Number of MoS met 
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The Specification MoS were also assessed in the previous two years, allowing for a direct comparison 
on the 22 sites where there was matching site data22. The number of MoS passed has declined slightly 
relative to the baseline year.  Most sites have maintained their scores on the construction and location 
MoS and indeed there has been a slight increase in compliance with the grouping requirement relative 
to baseline (though this is not significant). However, there has been a significant drop in the number 
of boxes that are draught free in 2020 relative to 2017. This reflects cumulative wear and tear to the 
boxes, as well as exposure to the elements.  

 

Figure 3.3-3: Bird Boxes. All Years. Individual MoS 
Paired surveys only (n = 26 except for draught free where n = 22) 

The number of sites with confirmed occupancy has remained at four, though these are mostly 
different sites from the 2018 survey. A number of sites continue to show possible occupancy, and it is 
possible that this number would increase if the survey method allowed a longer observation window. 
Also, the bird boxes were generally surveyed in June and July across all three years. Although within 
the agreed window this was perhaps rather late in the season meaning that occupancy was missed.   

Table 3.3-2: Bird Boxes. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. Degrees of freedom = 2. If a significant 
difference is observed pairwise symmetry tests are conducted on each of the three possible year-year changes 
to establish which if any are significant. 

 

Q P value 
2017-18  
P value 

2017-20  
P value 

2018-20  
P value 

The location of the bird box must match the 
agreement 

0.222 0.895 - - - 

Bird boxes must be located on a tree or post or 
external farm wall 

1.600 0.449 - - - 

A maximum of one box per tree or post 3.500 0.174 - - - 

Bird boxes must be made of wood or Woodcrete 0.000 1.000 - - - 

Bird boxes must be draught free 9.750 **0.008 0.157 *0.024 0.088 

Poor upkeep and weather damage may be a factor in the low occupancy levels. However, a few sites 
are unlikely to ever support bird nests as they are located in inappropriate locations (too close 
together), whilst on some sites it may be that the types of boxes chosen for the birds do not reflect 
the requirements of bird populations using that area. Failure to observe higher occupancy may a lso 
reflect resource paucity elsewhere on the farm, a factor not considered in our survey. Hedgerows are 
particularly valuable to farmland songbirds not just as a nest site but also as a source of forage and 

 
22 Due to the mixture of physical visit and phone implementation check used in 2017, seven sites were not assessed on all 

MoS in that year. A further site was not assessed on the draught free MoS in 2020 as explained above.  
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nesting material 23 , but the value they provide can be sensitive to structural condition (cutting, 
rejuvenation regimes)24. Re-survey of sites and further analysis would be needed to determine if this 
is limitation in the context of GLAS.  

3.3.3 Conclusions 

The action has been generally well implemented but does not appear to be having much effect in 
terms of confirmed occupancy, though a number have possible occupancy. A more extensive survey 
methodology involving a breeding season visit should be considered in order to confirm the true 
effectiveness of this action.  Poor upkeep, weather damage and inappropriate box design/siting with 
respect to local conditions are possible reasons for non-occupancy. Wider forage and nesting material 
resource availability could also be factors but would require further investigation.  

The action could be improved in the following ways: 

• The specification could be more explicit about the need to maintain boxes to a certain 
standard and replace those which are damaged or fallen due to weather conditions.  

• More guidance on the type of box installed to suit local conditions and bird population needs 
especially birds with declining populations (e.g. swift, house martin, kestrel and barn owl).   

• More guidance on the optimal siting and pattern of boxes.  

• Integration within of broader farm landscape management to ensure appropriate forage and 
nesting materials are also available.  

• Survey window changed to March – early June to coincide with the breeding season.  

  

 

23 Broughton, R.K, Chetcuti, J, Burgess, M.D., Gerard, F.F. & Pywell, R.F (2021). A regional-scale study of associations between 

farmland birds and linear woody networks of hedgerows and trees. Agriculture, Ecosystems & Environment 310, 107300.  
24 Graham, L., Gaulton, R., Gerard, F., & Staley, J.T. (2018). The influence of hedgerow structural condition on wildlife habitat 

provision in farmed landscapes. Biological Conservation 220, 122-131.  
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3.4 Breeding Waders and Curlew 

The objective of the Breeding Waders and Curlew action is to maintain and increase the breeding 
success of breeding waders by halting habitat loss and enhancing habitat availability and suitability.   

The Breeding Waders and Curlew action was assessed against a set of three Specification MoS that 
reflect the need for a mosaic of short, medium and tall vegetation cover, annual control of rushes and 
minimal disturbance during the breeding season. The action was also assessed against an Outcome 
MoS that is not mentioned in the prescription. This is a test to see if landholders are also managing 
scrub on the parcel as this could provide habitat for predators. As with other bird actions there is also 
a Result MoS to check if any target birds are present.  

Sites were visited from 26 May to 9 Jun (agreed survey window of early May to early June). The action 
continues to be successfully implemented in terms of the management of rushes as well as the 
avoidance of disturbance from machinery operations. Habitat conditions were still suitable on the 
majority of sites visited but vegetation has generally grown taller rather than more patch-like and 
scrub encroachment is becoming an issue. Breeding waders / Curlew were only present on five sites 
in 2020. Scrub burning and dry conditions may be an issue in some instances but the main factor may 
be that surrounding habitat was unsuitable limiting the attractiveness of the site25. The action would 
benefit from a revised site selection approach and could also include specifications for predator 
management and wet feature creation. A more extensive surveying approach is also needed to 
establish the extent to which the action is impacting wider breeding wader and Curlew populations.  

3.4.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.4-1) and the 
performance across sites on individual MoS (Table 3.4-1). A summary of the underlying data is 
presented in Table 3.4-3. Full site level details are available in the Appendix.  

 

Figure 3.4-1: Breeding Waders & Curlew. 2020. Number of MoS met 

Agreement holders were generally able to meet two out of the three requirements mentioned in the 
prescription (22 out of 29 sites surveyed26). Nearly all sites met the machinery operations and rush 
cutting requirements, but only four sites managed to produce a sward with all the desired range of 
vegetation heights. Roughly half the sites had levels of scrub at or below the baseline level.  Of the 13 

 
25 Some sites were surrounded by improved grassland, others by commercial forests. Some of the randomly selected sites 

were in areas known not to have breeding waders (e.g. the Slieve Bloom Mountains in Co. Laois).  
26 Site #19 could not be visited this year due to logistical issues caused by the Covid pandemic  
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sites which failed this measure, six show material scrub encroachment (>= 10%) which would be a 
strong deterrent to waders.  

Table 3.4-1: Breeding Waders & Curlew. 2020. Performance on individual MoS   

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Sites meeting ALL sward height criteria 29 4 14 

There should be no machinery operations between 15th March and 15th 
July 

29 27 93 

Rushes must not be cut between 15th March and 15th July.  The use of a 
weed wiper for control of rushes is permissible.   

29 28 97 

Outcome MOS 
Valid 

Surveys27 
Total 

passed 
% 

passed 

Scrub should not increase from baseline. 27 14 52 

Result MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Breeding waders present 29 5 17 

 

Table 3.4-2 below shows the breakdown of the sward height criterion. 90% of sites were able to meet 
at least two criteria but only 38% were able to meet at least three. Sites generally failed to have 
adequate short cover within the sward. Three sites (#1, #4, and #16) have very low structural diversity. 
In addition, sites #7, #29 and #30 are too agriculturally improved to support breeding waders. The 
GLAS specification is not explicit about the heights, only that there should be a “mosaic of short, 
medium and tall vegetation cover”. Therefore, it is also likely that some farmers understanding of what 
this phrase means is different from the criteria agreed in the monitoring protocol.  

Table 3.4-2: Breeding Waders & Curlew. 2020 Performance on sward height criteria   

2020 

Sub-criteria for Sward Height MoS Valid Surveys Total passed % passed 

At least 20% samples >= 20cm 29 24 83 

At least 10% samples >= 30cm 29 21 72 

At least 10% samples <= 5cm 29 11 38 

At least 20% samples <= 10cm 29 14 48 

Four sward height criteria met 29 4 14 

Three sward height criteria met 29 7 24 

Two sward height criteria met  29 15 52 

One sward height criterion met 29 3 10 

No sward height criteria met 29 0 0 

Breeding waders were recorded on five sites. Lapwing were present at all five (#9, #14, #22, #27 and 
#28); Redshank at #9 and #28; Site #28 also had Snipe, Ringed plover and Oystercatcher. Curlew and 
Redshank were heard during the visit to site #11 but were not seen so this was not marked as 
‘observed’.  

 
27 For two sites (#24 and #27) the scrub criterion could not be assessed in the first year due to the presence of breeding birds 

on the parcel.  
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Five parcels showed evidence of recent burning to control scrub (#13, #18, #20, #21, and #24) which 
would have been discouraged breeding birds from the area. Eight sites were also probably too dry to 
be suitable for waders, perhaps exacerbated by weather conditions.   

As noted last year, whilst the overall total of sites with breeding or potentially breeding waders may 
be considered relatively low, this is perhaps more a reflection of the paucity of breeding waders 
generally in Ireland.  Certainly, the habitat conditions appeared to be suitable on the majority of the 
sites surveyed.  

Table 3.4-3: Breeding Waders & Curlew. 2020. Summary of underlying data 

Site  

% of samples where sward height… 
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Mean 49.5 33.4 8.8 25.2 - - 9 1.3 1.9 - 

Q_25 23.3 6.7 0 6.7 - - 0 0 0 None 

Median 46.7 20 3.3 16.7 - - 3 0 0 <5% 

Q_75 73.3 60 13.3 36.7 - - 10 2.2 0 5-50% 

 

3.4.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.4-2) and individual MoS met across sites (Figure 3.4-3). Significance of change in MoS 
scores between years is assessed by a Cochran test (Table 3.4-4Table 3.22-3). Significance of change 
in the data underlying the MoS score is assessed by a Quade test (Table 3.4-5).  

 

Figure 3.4-2: Breeding Waders & Curlew. All Years. Number of Specification MoS met 

There has been a slight decline in the number of sites meeting all the requirements mentioned in the 
action specification, though the proportion of sites meeting each MoS has not significantly changed. 
Closer inspection of the sward height component criteria (Figure 3.4-4, Figure 3.4-5) shows that the 
2020 swards have a greater proportion of taller vegetation and a smaller proportion of shorter 
vegetation compared to previous years. Only the increase in the proportion of taller vegetation from 
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2018 to 2020 is significant (Table 3.4-5). These changes have not significantly affected the proportion 
of sites meeting each of the sward height component MoS. However, there has been a significant 
increase in scrub encroachment between 2018 and 2020. As noted above, in some instances this is 
making the parcels unattractive for birds.     

There has not been any significant change in the number of sites with breeding waders or indeed the 
number of birds being observed. Three sites are clearly unsuitable for waders (too agriculturally 
improved). The other sites have potential to be suitable though vegetation management is often not 
ideal. However, even if these issues were addressed many sites would still be unlikely to attract waders 
because of how surrounding parcels are managed (too much improved agricultural land or too much 
forestry). In general, birds have been observed at the same sites throughout the survey though dry 
weather conditions and scrub burning may explain why slightly fewer sites showed birds in 2018 and 
2020 relative to 2017. These sites are all in areas with established wader populations.  

 

Figure 3.4-3: Breeding Waders & Curlew. All Years. Individual MoS 
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Figure 3.4-4: Breeding Waders & Curlew. All Years. Number of Sward Height Components met 

 

Figure 3.4-5: Breeding Waders & Curlew. All Years. Individual Sward Height Components 

Table 3.4-4: Breeding Waders & Curlew. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which if any 
are significant. 

 

Q DF P value 
2017-18  
P value 

2017-20  
P value 

2018-20  
P value 

Sites meeting ALL sward height criteria 2.400 2 0.301 - - - 

There should be no machinery operations 
between 15th March and 15th July 

3.000 2 0.223 - - - 

Rushes must not be cut between 15th March 
and 15th July.  The use of a weed wiper for 

control of rushes is permissible   
2.000 2 0.368 - - - 

Scrub should not increase from baseline -  - - - - 

Breeding Waders present 1.750 2 0.417 - - - 
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Sward Height criteria Q DF P value 
2017-18  
P value 

2017-20  
P value 

2018-20  
P value 

At least 20% samples >= 20cm 3.714 2 0.156 - - - 

At least 10% samples >= 30cm 2.889 2 0.236 - - - 

At least 10% samples <= 5cm 4.625 2 0.099 - - - 

At least 20% samples <= 10cm 4.308 2 0.116 - - - 

Table 3.4-5: Breeding Waders & Curlew. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year to year changes to establish which (if any) are significant.  

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Samples >= 20cm (%) 25 45 37 53 20 10 30 47 33 47 67 57 73 

Samples >= 30cm (%) 25 26 17 36 7 0 10 23 13 20 30 23 60 

Samples <= 5cm (%) 25 17 17 9 0 3 0 7 10 0 23 23 13 

Samples <= 10cm (%) 25 35 35 22 7 17 3 30 27 17 53 47 33 

Scrub / Bracken cover (%) 27 1 3 7 0 0 0 0 0 3 2 1 5 

Number of birds present28 29 1 1 2 0 0 0 0 0 0 1 0 0 

 

Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Samples >= 20cm (%) 25 4.869 2 48 0.012 * 

Samples >= 30cm (%) 25 7.606 2 48 0.001 ** 

Samples <= 5cm (%) 25 2.855 2 48 0.067  

Samples <= 10cm (%) 25 2.642 2 48 0.082  

Scrub / Bracken cover (%) 27 13.561 2 52 <0.001 *** 

Number of birds present  29 0.141 2 56 0.864  

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Samples >= 20cm (%) 1.451 0.153 1.667 0.153 3.118 **0.009 

Samples >= 30cm (%) 1.794 0.079 2.102 0.061 3.896 **0.001 

Scrub / Bracken cover (%) 1.309 0.196 3.711 **0.001 5.020 ***<0.001 

 

  

 
28 Breeding Wader numbers were not explicitly recorded in the 2017, 2018 surveys where present. Numbers for that year 

are inferred from surveyors’ comments.  
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3.4.3 Conclusions 

The action was generally well-implemented, and most sites would be suitable for Breeding Waders / 
Curlew if considered in isolation. However, ongoing management is showing some signs of 
deterioration with scrub encroachment becoming an issue whilst vegetation is becoming taller rather 
than more patch-like.  

A small proportion of sites visited have had Breeding Waders / Curlew over the three years of the 
survey. In most cases this does not reflect the conditions on the site itself, but rather the selection of 
the site with respect to surrounding land use, though the ability of the survey to detect birds is limited 
by the one-off nature of the visit during the season.  

Some suggested changes to the action design for subsequent schemes include:  

• A revised site selection approach that would exclude sites that were unsuitable due to 
surrounding land use; or a landscape-scale approach to create larger areas of suitably 
managed farmland which might be more attractive to waders than isolated plots.  

• More guidance as to what constitutes a suitable mosaic, and/or a results-based element to 
encourage continued aftercare (especially scrub management).  

• Funding to provide wet features and to protect nests29 

• A more extensive survey is needed to establish the extent to which birds are using the sites 
and also the extent to which the action is impacting on breeding wader populations. This 
should incorporate visits to counterfactual sites (outside the scheme) and be linked to survey 
data on population trends in the wider area30. 

  

 
29 The Curlew EIP is trialing electric fencing to protect nests, removal of scrub, scrape creation. 

https://birdwatchireland.ie/our-work/species-habitat-conservation/countryside-wetlands/co-operation/  
30 E.g. NPWS’s Curlew Conservation Programme.  

https://birdwatchireland.ie/our-work/species-habitat-conservation/countryside-wetlands/co-operation/
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3.5 Chough 

The objective of the action is to maintain and enhance habitat areas for Chough and increase numbers 
of breeding Chough in targeted areas. Landholders in the action are required to produce and maintain 
a tightly grazed short sward that provides optimal conditions for Chough to access their prey.  

The Chough action was assessed against a set of four Specification MoS that reflected the need for a 
short sward with scrub and bracken cover kept low and under control.  The action was also assessed 
against an Outcome MoS that is not mentioned in the prescription. This stresses the need for a grass 
and herb dominated sward. As with other bird actions there is also a Result MoS to check if any target 
birds are present.  

Sites were visited from 20 May to 28 May (agreed survey window of 1 Apr – 31 May). Swards have 
become taller over time but for the most part are still suitable, barring a few sites with overly high 
rush cover.  The number of sites reporting Chough has increased to 36% of the sample against 10% in 
2017. A more extensive survey incorporating counterfactual sites is needed to understand if this 
change can be attributed to GLAS, whether it reflects wider changes or whether it is purely a chance 
occurrence.  

3.5.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.5-1) and the 
performance across sites on individual MoS (Table 3.5-1). A summary of the underlying data is 
presented in Table 3.5-2. Full site level details are available in the Appendix.  

 

Figure 3.5-1: Chough. 2020. Number of MoS met 

Performance on the Specification MoS was somewhat disappointing with the majority (20) of the 28 
sites visited 31  only managing two of the four requirements. In general, swards were overly tall 
averaging at 13.5cm with only 36% having a reasonable coverage of very short areas. Mention should 
be made that the specification is not specific about the exact height of the sward, only that it should 
be “tightly grazed” and “short”. So, it is possible that some farmers understanding of what this phrase 
means is different from the criteria agreed in the monitoring protocol.  

Almost all sites had suitable levels of scrub or bracken but only 61% had kept it at or below baseline 
level. In the majority of cases where scrub had increased, the change was very small but the increase 
at site #24 from 5% to 60% scrub cover is dramatic.  

 
31 One site (#25) could not be visited due to logistical issues associated with the Covid pandemic. Another site (#9) could not 

be visited as the farmer was not contactable.  
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Table 3.5-1: Chough. 2020. Performance on individual MoS   

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

On average, sward no taller than 7cm 28 3 11 

At least 20% of the sward 4cm or less 28 10 36 

Combined cover of scrub/bracken should not increase from baseline year 28 17 61 

Individual site should not contain more than 20% of scrub/bracken 28 25 89 

Outcome MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

At least 80% of the sample points to be grasses or herbs 28 19 68 

Result MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Chough present 28 10 36 

Not surprisingly the sites failing on the grass / herb cover MoS also generally failed one or other of the 
scrub / bracken MoS. Some sites though are not showing sufficient grass or herbs due to high rush 
cover (e.g. sites #3, #7 - #10). These would be too tussocky for Chough at present, though some 
landholders have taken steps to address this issue.  

Chough were found at ten sites (#2, #3, #8, #9, #12, #14 - #18). Beyond these some other parcels were 
also clearly suitable for Chough. However, a good number of parcels selected for this action (#3, #4, 
#5, #6, #8, #20, #22, #24, #28) are in known ranges for the bird, but contain areas of high botanical 
biodiversity value (e.g. acid grassland, wet grassland, dry heath) which may not align with the 
requirements of the Chough prescription.   

Table 3.5-2: Chough. 2020 Site level performance on underlying data 

 

Av sward 
height (cm) 

% of sward 
<=4cm 

Cover scrub / 
bracken (%) 

Baseline scrub / 
bracken (%) 

Quadrats 
grasses/herbs 

(%) 
Chough 
Present 

Mean 13.5 18.6 6.5 4.5 82.1 0.9 

Q_25 9.3 0.0 0.0 0.0 70.0 0 

Median 13.4 0.0 0.0 0.0 95.0 0 

Q_75 17.3 22.5 6.2 5.0 100.0 1.2 
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3.5.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.5-2, Figure 3.5-3, Figure 3.5-4) and individual MoS met across sites (Figure 3.5-5Figure 
3.20-4). Significance of change in MoS scores between years is assessed by a Cochran’s Q test (Table 
3.5-3Table 3.22-3). Significance of change in the data underlying the MoS score is assessed by a Quade 
test (Table 3.5-4).  

 

Figure 3.5-2: Chough. All Years. Number of Specification MoS met 

 

Figure 3.5-3: Chough. All Years. Number of Outcome MoS met 
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Figure 3.5-4: Chough. All Years. Number of Result MoS met 

Relative to previous years, the sample has underperformed on the sward height criteria with a 
significant increase in the average sward height in 2020 and a significant decrease in the proportion 
of very short patches within the sward. Both of these have led to significant declines in the proport ion 
of sites meeting the Specification MoS. There has been a slight increase in bracken and scrub cover 
from baseline to 2020 but the vast majority of sites remain below 20%. There has been little change 
in sward composition between the years: still around two thirds of sites are dominated by grass or 
herbs which are preferred by Chough. Birds were present at more sites in 2020 than in previous years 
though the increase is not statistically significant. 

 

Figure 3.5-5: Chough. All Years. Individual MoS 
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Table 3.5-3: Chough. All Years. Number of MoS. Cochran test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year to year changes to establish which (if 
any) are significant. 

 

Q 
P value 

2017-18  
P value 

2017-20  
P value 

2018-20  
P value 

On average, sward no taller than 7cm 16.133 ***<0.001 1.000 **0.003 **0.003 

At least 20% of the sward 4cm or less 11.538 **0.003 0.059 0.059 *0.012 

Individual site should not contain more than 
20% of scrub/bracken 

4.667 0.097 - - - 

At least 80% of the sample points to be 
grasses or herbs 

0.200 0.904 - - - 

Chough present 5.571 0.062 - - - 

 

Table 3.5-4: Chough. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year to year changes to establish which (if any) are significant.  

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Average sward height (cm) 28 8 8 14 4 4 9 7 7 13 13 11 17 

Sward height below 4cm (%) 28 37 44 19 0 10 0 25 50 0 70 70 23 

Scrub / Bracken cover (%) 28 2 4 7 0 0 0 0 0 0 0 5 6 

Grass / Herb cover (%) 28 75 79 82 40 68 70 100 90 95 100 100 100 

Number of Chough present32 28 0 0 1 0 0 0 0 0 0 0 0 1 

 

Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Average sward height (cm) 10.395 2 54 10.395 <0.001 *** 

Sward height below 4cm (%) 11.469 2 54 11.469 <0.001 *** 

Scrub / Bracken cover (%) 6.558 2 54 6.558 0.003 ** 

Grass / Herb cover (%) 1.240 2 54 1.240 0.297  

Number of Chough present 2.055 2 54 2.055 0.138  

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Average sward height (cm) 0.886 0.380 3.431 **0.002 4.316 ***<0.001 

Sward height below 4cm (%) 1.580 0.120 3.126 **0.004 4.705 ***<0.001 

Scrub / Bracken cover (%) 1.234 0.222 3.566 **0.002 2.331 *0.035 

 
32 Chough numbers were not explicitly recorded in the 2017 survey where present. Numbers for that year are inferred from 

surveyors’ comments.  
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3.5.3 Conclusions 

Sward heights were kept low over the first two survey years but became significantly longer in 2020. 
However, the vegetation composition is in the most part correct and there are only isolated issues 
with scrub encroachment. There are a few instances where parcels selected for the action would be 
more suited to a species rich grassland or Natura type management approach (lower grazing intensity 
with a focus on positive indicator species).  

Despite the slightly less favourable sward height conditions, 2020 was the best year in terms of Chough 
observation. This suggests that factors outside the control of the action are playing an important role 
in bird populations.  

Suggested modifications/enhancement to the action include:  

• Clearer metrics on optimal sward height ranges and vegetation composition structure (i.e. 
maximum scrub and rush levels), in combination with a results-based approach might help 
address occasional site suitability issues.  

• Ensure that parcels which are botanically diverse are managed accordingly and identify other 
parts of the site that are more suited to Chough. 

• The action could employ more extensive bird survey to cover a wider area including 
counterfactual sites. The last formal national survey of Chough took place in 2002-0333. 

 

  

 
33 https://www.npws.ie/researchprojects/animalspecies/birds  

https://www.npws.ie/researchprojects/animalspecies/birds
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3.6 Commonages 

The objective of the action is to ensure that commonage lands are appropriately grazed and managed 
to ensure they remain in good agricultural and environmental condition (GAEC) and are compliant 
with eligibility criteria. 

The specification of the Commonages action is linked to a bespoke Commonage Management Plan 
(CMP) that is prepared for each commonage in the scheme. The action has therefore only been 
assessed against a set of Outcome MoS that reflect what type of habitat might be expected if a suitable 
grazing and management regime were applied. These include checks that: the sward height is neither 
too short nor too uniform but also that scrub and bracken are kept under control; there is negligible 
bare peat and that graziers are not creating new ditches; the soil shows no sign of nutrient enrichment; 
that the diversity of habitats seen on each commonage is not in decline, and; that sufficient positive 
indicator species34 are present for each of the habitats identified as present.  

Sites were visited between 5 Jun and 6 Aug (agreed survey window of 1 Apr – 31 Sep). Unlike 2018, 
the survey was not compromised by weather conditions, but surveyors still followed the 2018 
transects in part for consistency but also because they were deemed to be safer. Overall, MoS which 
are more directly linked to a Commonage management regime (sward height, scrub cover, 
undesirable species, and maintained ditches) continue to be delivered with a few exceptions. Soils 
also show no sign of nutrient enrichment whilst bare peat is only a concern at a couple of the sites. 
However, requirements for positive habitat indicators and habitat diversity were generally not met. 
These may simply reflect survey artefacts but could also be related to localised management issues. 
The action would benefit from more focus on improving environmental condition rather than simply 
maintaining the current status.  

3.6.1 2020 Results 

As shown in Figure 3.8-1, six sites met at least seven of the nine MoS and no site met less than half of 
them. No site was able to meet all of the MoS.   

 

Figure 3.6-1: Commonages. 2020. Number of MoS met 

 
34 ‘Frequent’ and ‘Occasional’ are judged according to a modified ‘Domin’ scale where Frequent means present at 41 – 100% 

of stops and Occasional means present at 21 – 40% of stops. 
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Performance on individual MoS is shown in Table 3.8-1 and on the underlying data in Table 3.8-3. The 
sward height MoS is a composite criterion and six sites had sufficiently tall vegetation including large 
enough patches with taller clumps. Where sites failed to meet all three composite criteria it was 
generally because of the lack of these patches, though site #5 was very tightly grazed and failed to 
meet any of the height criteria.   

Eight of the 10 sites have managed to maintain bracken and scrub at or below the baseline levels. The 
increase at #7 and #9 is trivial. Site #8 is still very overgrown with 79% overall cover. Nevertheless, this 
was at least down from the 92% seen at baseline.  Sites were almost all characterised by suitably low 
levels of indicators of soil improvement and undesirable species presences. Purple moor-grass 
(Molinia caerulea) was overgrowing the majority of the landscape at site #10 and smothering heather. 

The results for presence of bare peat and maintained ditches were also good.  No sites supported 
maintained ditches and the number noticed by surveyors had therefore decreased. The criterion for 
bare peat was met on 80% of the sites, though only site #5 was an issue with bare peat recorded at 
45% of the stops. This is a legacy of previous harvesting activity noted in the CMP.  

Table 3.6-1: Commonages. 2020 Performance on individual MoS   

2020 

Outcome MoS 
Valid 

Surveys 
Total passed 

% 
passed 

Sites meeting ALL sward height criteria 10 6 60 

A minimum of 2 positive indicator species should be Frequent and 2 
Occasional for each habitat present  

10 3 30 

The combined cover of undesirable species should be < 5% 10 9 90 

The cover of Ryegrasses should be < 5% 10 9 90 

The combined cover of White clover, Daisy, Creeping buttercup < 10% 10 10 100 

Habitats diversity should not decrease 10 4 40 

Bracken/scrub cover should not increase from baseline 10 8 80 

Bare peat should be recorded at < 5% of stops 10 8 80 

The number of maintained ditches should not increase 10 10 100 

Table 3.6-2: Commonages. 2020 Performance on sward height MoS sub-criteria 
  

2020 
Sub-criteria for Sward Height MoS Valid Surveys Total passed % passed 

Average sward height to be at least 8 cm   10 9 90 

At least 20% samples ≥ 20cm 10 8 80 

At least 10% samples ≥ 30cm 10 6 60 

Habitat diversity had decreased relative to 2017 on four of the sites, but this is likely because transects 
were not identical.  Relative to the 2018 survey where transects were consistent, the habitat diversity 
has also declined on four sites. Rather than being a management issue, this may be due to the difficulty 
of judging the number of unique habitats in sites that are typically mosaics and the fact that they were 
walked by different surveyors in each year. Plant species diversity was measured in terms of the 
number of positive indicator species at frequent or occasional in the quadrats taken, but only met the 
requirement at three of the ten sites (#2, #3 and #7). The sites that failed to meet this MoS also had 
issues with sward height, scrub / bracken cover, soil improvement or purple moor-grass dominance 
thus emphasising the need for an appropriate grazing regime.  
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Table 3.6-3: Commonages. 2020. Summary of underlying data 

Site 
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Mean 51.5 31.5 30.7  2.6 0.8 1.2 0.5 10.7 5.0 0 

Q_25 23.8 5.0 15.0  1.0 0 0 0 0 0 0 

Median 52.5 17.5 22.5  2.0 0 0 0 0 0 0 

Q_75 83.8 55.0 31.9  3.8 0.4 0 0.4 7.4 0 0 
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3.6.2 Comparative Analysis  

Only six of the MoS were also assessed in 2017, allowing for a direct comparison for all three years 
only where there was matching site data. The other three were comparative in their own right and 
can only be assessed between 2018 and 2020.  No statistical analysis is performed due to the small 
sample size (n = 10).  

As shown in Figure 3.6-2, the number of MoS being met per site is generally the same across the years, 
though there are small differences in the number per category.  The breakdown of the sward height 
component MoS criteria is given in Figure 3.6-3.  

 

Figure 3.6-2: Commonages. Number of MoS met. 
Left: Number of sites by number of MoS met by year.  Right: Relative change in number o f MoS met 2020 vs reference year.  

 

 

Figure 3.6-3: Commonages. Sward Height. Number of MoS Met 
Left: Number of sites by number of MoS met by year.  Right: Relative change in number of MoS met 2020 vs reference year.  

 



 

Department of Food, Agriculture and the Marine   45 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

Table 3.6-4: Commonages. All Years. Summary of underlying data 

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Sward at least 20cm (%) 10 55 63 52 50 56 24 55 70 53 69 89 84 

Sward at least 30cm (%) 10 32 48 32 25 24 5 28 48 18 46 78 55 

Average sward height (cm) 10 24 32 31 20 23 15 21 32 23 29 39 32 

Habitat types 10 4 2 3 4 1 1 4 3 2 4 3 4 

Undesirables cover (%) 10 1 0 1 0 0 0 0 0 0 0 0 0 

Ryegrasses cover (%) 10 5 1 1 0 0 0 0 0 0 0 0 0 

White clover etc. cover (%) 10 1 0 1 0 0 0 0 0 0 0 0 0 

Bracken / scrub cover (%) 10 12 14 11 0 0 0 0 0 0 11 18 7 

Bare peat cover (%) 10 22 22 5 6 0 0 20 15 0 29 31 0 

Maintained ditches (number) 10 2 2 0 0 0 0 0 0 0 3 2 0 

 

 

Figure 3.6-4: Commonages. All survey years. Individual MoS 
Top: Outcome MoS. Bottom: Component MoS for Sward Height specification. Paired surveys (n = 10). Ditches, 
habitat diversity and bracken/scrub cover were only assessed in 2018 and 2020.  

There has been a slight decline in the number of sites meeting the sward height criterion. Relative to 
the previous survey this reflects that fewer sites have sufficient patches of taller vegetation.  Overall, 
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the sward heights having generally been higher in 2018 are now at similar levels to 2017. However, 
there is at least some evidence that management is getting better with fewer maintained ditches, 
areas of bare peat and bracken relative to the baseline. This is reflected both in the underlying data 
and in the scores achieved on the MoS (Table 3.6-4, Error! Reference source not found.). Otherwise 
there has been little change in vegetation composition: sites continue to show low levels of nutrient 
improvement and undesirable species, but equally only some commonages are botanically diverse to 
the level where positive indicator species are present in good numbers. Given the issue with the non-
identical transect and quadrat locations on some of the sites between 2017 and the other two years, 
this result must be interpreted with some caution. 

3.6.3 Conclusions 

Overall, the action is maintaining habitat condition and addressing some site-specific management 
issues such as bare peat, ditches and bracken. However, based on transects walked in 2018 and 2020, 
only a few sites show evidence on positive indicator species. The others had at least one management 
issue (bare peat, peat extraction, scrub/bracken, ryegrass, purple moor-grass dominance).  

Suggested enhancements to the action include: 

• The CMP accompanying each agreement could have site-specific objectives to enable habitats 
present to show more positive indicator species (e.g. stock exclusion in certain areas to 
encourage natural regeneration of dwarf shrubs, heather brash spreading).  

• Incorporating activities such as cessation of peat extraction, re-covering bare peat, and ditch 
blocking would also deliver other ecosystem services such as net carbon sequestration, water 
quality, and natural hazard management.  

• The monitoring approach would need to be updated to reflect the specific objectives with 
more detailed survey work in the targeted areas supplementing a more general survey 
approach able to capture information about the overall commonage. Alternative survey 
methods (drones, imagery) could also be considered in the future given the size of some of 
the sites and the difficult terrain.    
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3.7 Conservation of Solitary Bees (Boxes) 

The objective of the Bee Box action is to improve biodiversity in the farming landscape and replace 
habitats lost through changes in farming practice.  Solitary bees are useful in the pollination of crops 
as well as having wider biodiversity benefits. The action requires landholders to install boxes to 
provide nesting locations for solitary bees.  

The action was assessed against a set of five Specification MoS that check the quality of the 
construction and siting of the boxes against what was set out in the scheme documentation. The 
action was also surveyed against a single Result MoS to assess if the confirmed occupancy (the number 
of boxes showing clear evidence of use by solitary bees) had increased from the baseline year. 

Sites were visited from 26 May to 15 July (agreed survey window of 1 Apr – 30 Nov).  The findings 
suggested that the high quality of implementation of the specifications noted in the baseline year and 
2018 was not maintained into 2020 with many sites showing issues. Few boxes show occupancy, which 
is partially due to some of the siting and degradation issues, but also reflects other factors not 
accounted in the specification such as hole size, shading and competitive vegetation. Future scheme 
design should consider a more holistic approach to solitary bee ecology, providing a variety of nesting 
and seasonal foraging resources. This would integrate appropriately designed and sited boxes with 
other actions such as hedgerow management, flower-rich margins and wildflower meadows.  

3.7.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.7-1) and the 
performance across sites on individual MoS (Table 3.7-1). Full site level details are available in the 
Appendix.  

 

Figure 3.7-1: Conservation of Solitary Bees (Boxes). 2020. Number of MoS met 

Agreement holders generally followed the prescriptions well. 16 of the sites in the sample of 30 
surveyed met all of the Specification MoS for the action. A further 10 sites failed on one or two of the 
MoS. This was mostly for different reasons as the individual MoS adherence varies from 70 to 87%, 
though siting / location were more frequent issues than quality of construction or grouping.  

A few sites scored very poorly: sites #2 and #21 failed on all accounts as the boxes were completely 
absent whilst the boxes at sites #4 and #20 were difficult to locate (being not as per agreement) and 
when found were largely in poor condition and inappropriately sited. Some other sites also showed 
some evidence of box degradation or vegetation encroachment (#3,  #10, #12, #15, #16, #22 - #24, 
#26) 

Only two sites showed evidence of box occupancy, one of which had been occupied in the previous 
year. The occupants of the box at site #28 are solitary wasps which were directly observed by the 
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surveyor, but the species could not be confirmed. Three holes at site #3 showed evidence of bee use. 
In addition to issues with box condition and location mentioned above, the siting of some of the boxes 
would have also been a limiting factor at sites #7, #8, #9, #26 and #27 (e.g. north-facing, exposed to 
weather, overly shaded). Weather conditions would have limited bee activity during the visit to site 
#14 and #18.  

Table 3.7-1: Conservation of Solitary Bees (Boxes). 2020. Performance on individual MoS   

2020 

Specification MOS Valid Surveys Total passed % passed 

The location of the bee box must match the agreement  30 22 73 

Bee boxes must be located on a tree or post  30 23 77 

One box per tree or post   30 26 87 

Bee boxes must be protected from or out of reach of livestock  30 21 70 

Bee boxes must be made of timber 30 25 83 

Result MOS Valid Surveys Total passed % passed 

Confirmed occupancy rate should increase from year 1 30 1 3 

 

3.7.2 Comparative Analysis  

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.7-2) and individual MoS met across sites (Figure 3.7-3). Significance of change in 
Specification MoS scores between years is assessed by a Cochran’s Q test (Table 3.7-2Table 3.22-3). 
The change in the Result MoS is not assessed statistically as the scores are too low for meaningful 
comparison.  

 

Figure 3.7-2: Conservation of Solitary Bees (Boxes). All Years. Number of MoS met 

The Specification MoS were also assessed in the previous two years, allowing for a direct comparison 
on the 19 sites where there was matching site data35. The number of MoS passed was very similar in 
2017 and 2018 but shows evidence of decline in 2020 relative to those years across all of the MoS 
other than the siting with respect to agreement criterion. A number of boxes have clearly degraded 

 
35 Due to the mixture of physical visit and phone implementation check used in 2 017, eleven sites were not assessed on all 

MoS in that year.  
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since the last survey point, due to weather damage, wear and tear or vegetation encroachment. In a 
couple of cases boxes have entirely disappeared and have not been replaced at all. None of the 
changes are significant but this could simply reflect a low sample size for the three-year Cochran test.  

 

Figure 3.7-3: Conservation of Solitary Bees (Boxes). All Years. Individual MoS 
Paired surveys only (n = 20 location and one box per tree; n = 19 other MoS)  

The number of sites with confirmed occupancy has declined from four to two although one of these 
has at least remained occupied at the same level since 2018. Despite the relatively high scores with 
respect to specification there are a number of additional issues at many of the sites (vegetation 
encroachment, size of holes in the box, shading, and availability of foraging resources in the vicinity) 
that mean that solitary bees would be unlikely to select these boxes as nesting sites . Nevertheless, 
bee boxes may be providing habitat for other invertebrate species, a factor which was not assessed in 
the survey method. 

Table 3.7-2: Conservation of Solitary Bees (Boxes). All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which if any 
are significant.  

Q P value 
2017-18 
P value 

2017-20 
P value 

2018-20 
P value 

The location of the bee box must match the 
agreement 

0.20 0.905 - - - 

Bee boxes must be located on a tree or post 3.50 0.174 - - - 

One box per tree or post 3.00 0.223 - - - 

Bee boxes must be protected from or out of reach 
of livestock 

5.20 0.074 - - - 

Bee boxes must be made of timber 6.00 *0.049 - 0.25 0.25 
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3.7.3 Conclusions 

The action was generally executed to a high standard but very few of the boxes installed have 

confirmed occupancy. Nesting preferences for cavity-nesting solitary bees are complex so artificial box 
habitats are not always successful in achieving occupancy even if perfectly executed36. Other actions 
may well be supporting solitary bee populations by creating more nesting resources (landscape 
feature actions such as hedgerow management37) or floral resources (habitat actions such as arable 
margins, fallow land, and hay meadows and species rich grassland) which the survey method has not 
been able to assess. Alternative approaches to this action include: 

• Allow landholders to choose from a range of alternative designs to satisfy the requirements 
of different species 38. These would vary in cavity length, cavity diameter, patterning, and 
colour. Additional measures to protect nests from parasites and predators should also be 
considered39.    

• Specify that placement should be south-east facing (warm but away from prevailing winds).  

• Future scheme design could integrate these into ‘packages’ to provide a more holistic solution 
for solitary bees and other pollinators40. There may need to subtle changes to action design 
as existing agri-environment scheme prescriptions are generally not effective at supporting 
cavity-nesting solitary bees41.  

  

 

36 Alton K. & Ratnieks, F. (2020).  Caveat emptor: do products sold to help bees and pollinating insects actually work? Bee 

World 97(2). https://www.tandfonline.com/doi/full/10.1080/0005772X.2019.1702271  
37 Hedgerows also provide early floral resources.  
38 The following offers several suggestions for nest boxes: MacIvor, J. (2017). Cavity-nest boxes for solitary bees: a century 

of design and research. Apidologie 48, 311-327.   
39 For example: protective screens, chicken wire. See Krunic et al. (2005). The accompanying fauna of Osmia cornuta and 

Osmia rufa and effective measures of protection. Bulletin of Insectology 58(2): 141-152. 
40 As suggested in the All Ireland Pollinator Plan https://pollinators.ie/farmland/ but also c.f. the Wild Pollinator and Farm 

Wildlife packages offered in the English agri-environment scheme.   
41 Gresty, C. et al (2018). Flower preferences and pollen transport networks for cavity -nesting solitary bees: implication for 

the design of agri-environment schemes. Ecology & Evolution 8(15). 7574-7587. 

https://www.tandfonline.com/doi/full/10.1080/0005772X.2019.1702271
https://pollinators.ie/farmland/
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3.8 Conservation of Solitary Bees (Sand) 

The objective of the Bee Sand action is to improve biodiversity in the farming landscape and replace 
habitats lost through changes in farming practice.  Solitary bees are useful in the pollination of crops 
as well as having wider biodiversity benefits. The action requires landholders to install sand piles in 
field corners to provide nesting locations for solitary bees.  

The action requirement specifies that sites should be strimmed to keep shading vegetation under 
control. This is assessed against four Specification MoS that check the level of vegetation cover, the 
proportion of bare ground, the amount of litter, and the extent to which the pile is in a sunny location. 
The action is also assessed against a single Result MoS to check if the confirmed occupancy (the 
number of piles showing clear evidence of use by solitary bees) had increased. As the action was only 
subject to an implementation check at baseline, the Result MoS can only be verified at the 2020 
survey.  

Sites were visited from 4 Jun to 14 Jul (agreed survey window of 1 Apr – 30 Nov). Sand piles were 
generally appropriately located, but the aftercare was somewhat lacking in 2018 and has declined 
even further in 2020. The vast majority of piles have too much encroaching vegetation and many sites 
do not have enough visible bare ground for bees to access. Only one site had confirmed occupancy 
but a few of the better managed sites showed signs of potential occupancy. Farmers need better 
advice or else conditionality in payment to avoid this management decline. Modification to this action 
is recommended to better fit the nesting preferences of ground-nesting solitary bees (e.g. bare earth 
banks, scraped ground). Future scheme design should consider a more holistic approach to solitary 
bee ecology, providing a variety of nesting and seasonal foraging resources. This would integrate 
appropriately designed and sited features with other actions such as hedgerow management, flower-
rich margins and wildflower meadows.  

3.8.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.7-1) and the 
performance across sites on individual MoS (Table 3.7-1). A summary of the underlying data is given 
in Table 3.8-2. Full site level details are available in the Appendix.  

 

Figure 3.8-1: Conservation of Solitary Bees (Sand). 2020. Number of MoS met 

Only two of the 30 sites surveyed achieved all four of the Specification MoS with comparable numbers 
(eight to ten sites) in each of the one to three Specification MoS buckets. One site (#4) failed on all 
four measures.  

80% of piles were clear of litter and most also had been located in a sufficiently sunny location. 
However, the majority were overgrown. The mean grass/forb cover was 54.5% which suggests that 
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sand piles are not being strimmed throughout the agreement. As such, less than half of sites had an 
area of exposed bare ground or sand comprising more than 40% of the pile.  Four sites were so 
overgrown that surveyors were unable to locate one of the piles. In two instances (#2, #29) mammals 
had been using the pile (rabbits, foxes). Surveyors also felt that many piles were located in poorly 
drained areas (the sand was often cool and wet to the touch).  

Table 3.8-1: Conservation of Solitary Bees (Sand). 2020. Performance on individual MoS 
  

2020 

Specification MOS Valid Surveys Total passed % passed 

Cover of grasses and forbs should be < 20%   30 5 17 

Bare ground/sand should be > 40%  30 14 47 

Litter should be < 10%  30 24 80 

Should be ideally Mostly in sun, and at least Partly in sun  30 21 70 

Result MOS Valid Surveys Total passed % passed 

Confirmed occupancy rate should increase 30 1 3 

 

Site #15 showed confirmed signs of occupancy with a single mining bee (Andrena spp.) and an 
unidentified solitary wasp present. Surveyors noted that at this site the farmer had added fresh sand. 
There were also signs of possible occupancy (holes in the sand) at a further five sites, most of which 
were those with acceptable levels of vegetation and all of which had sufficient bare ground cover.   

Table 3.8-2: Conservation of Solitary Bees (Sand). 2020. Summary of underlying data 

 Forb / Grass (%) Bare Ground / Sand (%) Litter (%) In Sun? Occupancy 

Mean 54.5 40.2 6.0 - 0 

Q_25 23.8 10.0 0.0 - 0 

Median 52.5 30.0 2.2 - 0 

Q_75 81.9 75.0 6.9 - 0 

 

3.8.2 Comparative Analysis 

The action was subject to an implementation check only in 2017, and the Result MoS was only 
assessed this year, so comparative analysis is only possible for 2018 and 2020 on the Specification 
MoS that were assessed in 2018.  Relative performance is assessed by direct comparison between 
survey years on number of MoS met by site (Figure 3.8-2) and individual MoS met across sites (Figure 
3.8-3). Significance of change in MoS scores between years is assessed by an Exact Symmetry test 
(Table 3.8-3) Significance of change in the data underlying the MoS score is assessed by a Wilcoxon 
Signed Rank test (Table 3.8-4).  
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Figure 3.8-2: Conservation of Solitary Bees (Sand). 2020 vs 2018. Number of MoS met 

29 sites could be compared between years42. On an overall basis, a typical site is meeting significantly 
less MoS than it did in 2018 (p = 0.009) when over half the sample met at least three of the four MoS.  
The decline in scores is clearly driven by an increase in the cover of competitive vegetation (Z = -3.809, 
p < 0.001) and a decrease in the bare ground cover (Z = 3.875, p < 0.001). The latter of these changes 
is having a significant impact on the proportion of sites with bare ground greater than 40% which has 
dropped from 80% of sites to just 45% of sites. The change in the competitive vegetation cover MoS 
is not significant because so many sites were failing on this last time.  A few sites which were not 
previously shaded out are now no longer mostly or all in the sun.  

The continued vegetation encroachment is disappointing because the average levels of vegetation 
observed in the 2018 survey were close to the 20% threshold and so if sites had been strimmed as per 
the requirements set out in the specification then it is likely that this issue would have been avoided. 
The proportion of sites showing possible occupancy (17%) is also lower than in 2018 (34%) which may 
be linked to the vegetation issue. Low occupancy may be due to poor drainage.  

 

 

Figure 3.8-3: Conservation of Solitary Bees (Sand). 2020 vs 2018. Individual MoS 

 
42 The piles at site #25 had been removed in 2018. .   
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Table 3.8-3: Conservation of Solitary Bees (Sand). 2020 - 2018. Exact Symmetry Test 
An exact binomial test of symmetry for nominal data examines the null hypothesis that the contingency table 
below is symmetric. If rejected, then this indicates that there has been a significant change in the number of 
sites meeting MoS between years.   

Fail 18 
Fail 20 

Fail 18 
Pass 20 

Pass 18 
Fail 20 

Pass 18 
Pass 20 P value Sig 

Cover of grasses and forbs should be less than 
20%   

21 1 3 4 0.625  

Bare ground/sand should be greater than 40%  5 1 11 12 0.006 ** 

Litter should be less than 10%  2 5 4 18 1.000  

Should be ideally Mostly in sun, and at least 
Partly in sun  

2 2 7 18 0.180  

Table 3.8-4: Conservation of Solitary Bees (Sand). 2020 - 2018. Wilcoxon Signed Rank Test 
This tests the null hypothesis that the difference between the paired samples has a symmetric distribution 
around zero. If this is rejected there has been a significant change in the distributions between years.  

  Mean Q25 Median Q75 Wilcoxon Signed Rank 

Variable Valid 18 20 18 20 18 20 18 20 Z score P value 

Forb / grass cover (%) 29 35 56 20 28 25 55 50 83 -3.809 ***< 0.001 

Bare Ground / Sand cover 
(%) 

29 60 39 45 8 65 30 80 68 3.875 ***< 0.001 

Litter cover (%) 29 6 6 0 0 3 3 8 8 0.738 0.46 

3.8.3 Conclusions 

Aftercare of the sand piles installed has been poor. Most have not been maintained and are overgrown 
with vegetation, with little bare ground available. Siting is also problematic: even though most are in 
sunny or partially sunny locations, the soil underneath is often poorly drained meaning that piles are 
too damp to support ground-nesting solitary bees. Even still, had the farmers managed to keep their 
piles in optimum condition, it is unlikely that possible or confirmed occupancy would have been much 
higher than that observed in 2018. The nesting preferences of ground-nesting solitary bees are 
complex and not fully understood43 . The literature suggests that man-made sand piles per se are of 
limited value and a wider array of approaches are required44. Other actions may well be supporting 
bee populations by creating more nesting resources (landscape feature actions such as hedgerow 
management) or floral resources (habitat actions such as arable margins, fallow land,  and hay 
meadows) which the survey method did not assess. Enhancements to this action could include: 

• Include a wider variety of nesting habitat features known to be beneficial to ground-nesting 
solitary bees in the specification, such as scraped bare ground45. Bare ground features could 
also be incorporated into the natural landscape (e.g. sunny but sheltered and well-drained 
earth banks). 

• Integrate nesting solutions with floral resource measures into ‘packages’ to provide a more 
holistic solution for solitary bees and other pollinators46.   

 
43  Antoine, C. & Forrest, J. (2020). Nesting habitat of ground-nesting bees: a review. Ecological Entomology. DOI: 

10.1111/een.12986 
44 Some species like hard, bare ground – see Nichols et al (2020). Methods for creating bare ground on farmland in 

Hampshire, UK and their effectiveness at recruiting ground-nesting solitary bees. Conservation Evidence 17, 15-18.  
45 Ibid.  
46 As suggested in the All Ireland Pollinator Plan https://pollinators.ie/farmland/ but also c.f. the Wild Pollinator and Farm 

Wildlife packages offered in the English agri-environment scheme.   

https://pollinators.ie/farmland/
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3.9 Coppicing of Hedgerows 

The objective of the action is to rejuvenate overgrown hedgerows, increase biodiversity and enhance 
the visual landscape.  

The action was assessed against eight Specification MoS in 2020. Six of these are reassessed from the 
previous survey and check the execution of the cutting work, the subsequent replanting of any gaps 
with native species47, and the protection of the regrowth from competitive vegetation and livestock. 
Two further MoS linked to the state of mature trees in the hedgerow and the quality of regrowth are 
only assessed for 2020 as they require a time comparison (the action was subject to an 
implementation check in 2017 only).  The MoS that assessing the quality of the original cutting work 
was already assessed in 2018 and is not revisited. Although the assessment only considers items in 
the specification, the data collected is intended to inform evaluators about the ecological quality of 
the rejuvenated hedgerow and is not a compliance verification.  

Sites were visited from 6 Jun to 14 Jul (agreed survey window of 1 Apr – 30 Nov).  Although in most 
cases damage to mature trees has been avoided, very few of the hedgerows coppiced are growing 
back in the desired way. This reflects a number of factors: execution of initial coppicing was poor; the 
subsequent replanting work left a number of gaps in the hedge, and; limited control of competitive 
vegetation. Better advice and controls on implementation and aftercare are recommended and some 
conditionality on the payment should also be considered.   

3.9.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.9-1) and the 
performance across sites on individual MoS (Table 3.9-1). A summary of the underlying data is given 
in Table 3.9-2. Full site level details are available in the Appendix.  

The results are rather mixed. All sites met at least three MoS, but only one site met all eight. In four 
cases, there is a shortfall because the lateral growth criterion could not be determined due to high 
levels of competitive vegetation. In two cases the gap planting criterion was not assessed as there 
were no gaps to fill after the coppicing work had been completed.  

 

Figure 3.9-1: Coppicing of Hedgerows. 2020. Number of MoS Met 

Matters relating to execution of the cutting work (cut stem length, mature tree damage) were already 
discussed in the previous survey and will not be repeated.  Where gap planting had been required it 

 
47 Could be Hawthorn (Crataegus monogyna), Blackthorn (Prunus spinosa), Holly (Ilex aquifolium) or other Irish native 

species.  
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had largely been done with native species (77%) but often not to the desired density (39% of sites fail). 
A number of hedges surveyed (17 out of 30) still had gaps. Surveyors also noted that whips were often 
planted into gaps where the soil was in poor condition (bare and parched), giving them little change 
of becoming established.  

Most hedges have been protected from stock (83%) but the aftercare has been poor in terms of 
management of competitive vegetation with only 37% of sites keeping this to acceptable levels. Some 
sites were particularly poor in this regard (#3, #6, #21, #22, #23, and #25) with the hedge being clearly 
choked.  At site #25 there was no sign of any hedge structure beneath the gorse and bramble.   In two 
cases, some mature trees appear to have suffered damage or been removed since the last survey. 
Although unrelated to the action, surveyors noticed evidence of ash dieback at two sites.   

Table 3.9-1: Coppicing of Hedgerows. 2020. Performance on individual MoS 
An exact binomial test of symmetry for nominal data examines the null hypothesis that the contingency table 
below is symmetric. If rejected, then this indicates that there has been a significant change in the number of 
sites meeting MoS between years.    

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

There should be no hedgerow gaps 30 13 43 

Gap planting to consist of Hawthorn, Blackthorn, Holly or other native Irish 
hedgerow species 

30 23 77 

Planting to be ≥ 4 plants/m  28 17 61 

No reduction in presence of mature trees from baseline 30 28 93 

No mature trees within the hedgerow should be coppiced/damaged  30 27 90 

The whole hedgerow should be stock-proof  30 25 83 

Dense growth of competitive vegetation must be < 5%   30 11 37 

If newly planted saplings are ≥ 1m in height, then 60% of the hedgerow will 
comprise plants with interlinking lateral growth by year 5. 

26 6 23 

 

Not surprisingly, given the range of issues with execution and aftercare, few sites (23%) have achieved 
the desired regrowth sought in the specification.  Indeed, at the median site only 0.5% of the 
hedgerow comprises plants with interlinking growth.   

Table 3.9-2: Coppicing of Hedgerows. 2020. Summary of Underlying Data 

 
Cut stems less than 15cm48 

(%) 
Competitive vegetation 

cover (%) Lateral growth (%) 
Mean 27 33.2 20.5 

Q_25 0 3.2 0.0 
Median 0.5 16.0 0.5 

Q_75 50 57.5 10.0 

 

 
48 2018 data for comparison. For two sites (#12, #25) data on cut stem length was not available in 2018 but surveyors were 

able to estimate from the 2020 survey. All stems at both sites were cut to less than 15cm.  
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3.9.2 Comparative Analysis 

The action was subject to an implementation check only in 2017, and the Result MoS was only 
assessed this year, so comparative analysis is only possible for 2018 and 2020 on the Specification 
MoS that were assessed in 2018.   

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.9-2) and individual MoS met across sites (Figure 3.9-3). Significance of change in MoS 
scores between years is assessed by an Exact Symmetry test (Table 3.9-3) Significance of change in the 
data underlying the MoS score is assessed by a Wilcoxon Signed Rank test (Table 3.9-4).  

 

 

Figure 3.9-2: Coppicing of Hedgerows. 2018 - 2020. Number of MoS met 

Only six MoS are compared as mature tree change and lateral growth are applicable to 2020 only, 
whilst the stem cutting is not an ongoing management requirement and has already been assessed. 
On an overall basis the number of MoS met by sites is similar to 2018, but many sites have changed 
their score. Four sites have increased their scores by two MoS (#4, #12, #17, #19). The one site where 
the scores have dropped by four MoS is site #25 though survey notes suggest that this may have been 
a different section of hedge from the one surveyed in 2018.  

More gaps have been observed in the hedgerows since the previous survey so less than half the sites 
now meet this requirement. Otherwise, there has been little change in the quality of aftercare in the 
intervening two years and none of the changes in the underlying variables or their associated MoS are 
significant.  
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Figure 3.9-3: Coppicing of Hedgerows. 2018 - 2020. Performance on individual MoS.  
Paired surveys only, n = 23. Cut stem data is from 2018.  

Table 3.9-3: Coppicing of Hedgerows. 2018 - 2020. Exact Symmetry Test 
An exact binomial test of symmetry for nominal data examines the null hypothesis that the contingency table 
below is symmetric. If rejected, then this indicates that there has been a significant change in the number of 
sites meeting MoS between years.  

 

Fail 18 
Fail 20 

Fail 18 
Pass 20 

Pass 18 
Fail 20 

Pass 18 
Pass 20 P value Sig 

There should be no hedgerow gaps 7 2 8 6 0.109  

Gap planting to consist of Hawthorn, 
Blackthorn, Holly or other native Irish hedgerow 

species 
4 3 2 14 1  

Planting to be at least 4 plants per metre 8 4 2 9 0.687  

No mature trees within the hedgerow should be 
coppiced or damaged 

0 2 2 19 1  

The whole hedgerow should be stock-proof 2 2 1 18 1  

Dense growth of competitive vegetation must be 
less than 5% 

12 4 3 4 1  

Table 3.9-4: Coppicing of Hedgerows. 2018 - 2020. Wilcoxon Signed Rank Test 
This tests the null hypothesis that the difference between the paired samples has a symmetric distribution 
around zero. If this is rejected there has been a significant change in the distributions between years.  

  Mean Q25 Median Q75 Wilcoxon Signed Rank 

Variable Valid 18 20 18 20 18 20 18 20 Z score P value 

Competitive vegetation 
cover (%) 

30 29 33 2 3 15 16 50 58 -0.788 0.431 
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3.9.3 Conclusions 

The action suffered from poor execution work on the initial cutting and re-planting work, although 
damage to mature trees was avoided. Aftercare has also fallen short of desired levels at most sites 
with most hedges having competitive vegetation issues. As a consequence, very few hedges are 
showing the interlinking lateral regrowth that would be expected at this point. In order to improve 
the action, the following is recommended: 

• More detailed guidance and support on execution of initial coppicing work and replanting.   

• Annual reminders and perhaps some payment conditionality to encourage farmers to better 
maintain and replant hedgerows after the initial coppicing work, in particular in terms of 
controlling competitive vegetation and ensuring that newly planted whips have the best 
chances of regrowth.   
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3.10 Corncrake 

The objective of the action is to create and maintain cover and nesting shelter for Corncrake birds 
when they arrive from Africa throughout their breeding season (April to September). The specification 
sets out general requirements for a tall herbaceous parcel, but also requires landholders to provide 
Early Late Cover (ELC) areas in the spring that cover at least 5% of the parcel. ELCs are areas of tall, 
herbaceous vegetation that are important for Corncrake at times of the year when most of the sward 
will be short.   

The action was assessed against five Specification MoS. Four of these are checks on the quality of the 
ELC: it must be of reasonable extent, sufficiently tall, have sufficient herbaceous content and not too 
much grass content. These are assessed in a spring survey. A further MoS assesses the quality of the 
whole parcel in the summer against the same height criterion. Information on sward species cover 
was also sought to ensure the parcel had sufficient herb, nettle and rush cover during the summer, 
but it proved impractical to estimate a percentage with any degree of confidence as the summer 
survey is conducted at night. The reason for the timing of this survey is to be able to also assess for 
the Result MoS, which is a check for Corncrake presence.  

The Corncrake action was not surveyed in 2020 for reasons discussed above.    
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3.11 Environmental Management of Fallow Land 

The objective of the action is to establish a fallow area that will provide food and habitat for ground 
nesting birds, other fauna and insects throughout the nesting season.  

The action is assessed against two Specification MoS. One of the Specification MoS reflects the 
requirement to sow a mix of two grasses, namely cock’s-foot (Dactylis glomerata) and Timothy 
(Phleum pratense). The other checks that their parcel is stock-proof. The action is also assessed against 
five Outcome MoS. Two of these are closely related to the action specifications for cutting and weed 
management (cover of undesirables and average sward height). The checks on the cover of perennial 
ryegrass (Lolium perenne) and white clover (Trifolium repens) assess whether nutrient levels are 
declining so that a more diverse sward is possible. Finally, the sward is checked for cover of forbs to 
see if that diversity is present.  

Sites were visited during 3 Jun – 16 Jul (agreed survey window 1 May – 31 Aug). The action continues 
to perform well against soil improvement, undesirable species and sward height outcomes, but  few 
sites have forb cover greater than 10%. The sites that have higher forb cover tend to be those with 
lower cover of Timothy and cock’s-foot.  Where this action is included in subsequent schemes, the 
grass mix should be revised to include some forb species of benefit to pollinators which may offer an 
alternative with greater potential to achieve botanical and functional diversity within a 5-year 
timeframe.  

3.11.1 2020 Results 

Overall performance by MoS type is shown in Figure 3.11-1 and performance on individual MoS is 
shown in Table 3.11-1. A summary of the underlying data is shown in Table 3.11-2 and site level 
breakdown can be found inError! Reference source not found.. 

 

Figure 3.11-1: Environmental Management of Fallow Land. 2020. Number of MoS Met 
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17 of the 29 sites visited this year49 met both Specification MoS and a further 10 met one only. Around 
two thirds of the sites met the criterion for combined cover of cocksfoot and Timothy. The majority of 
sites (19) met all but one of the Outcome MoS, but only four sites were able to meet all of them (#9, 
#15, #16, #29).   

Of the sites not meeting the cover of the desired grasses, half have excellent forb cover so this is not 
as much of an issue as it might seem from the MoS score alone.  Although four sites failed the stock-
proofing criteria, in only one of these cases (#29) was there evidence that stock had actually entered. 
Even here the intrusion had not impacted what was otherwise a good site with purple loosestrife 
(Lythrium salicaria), greater bird’s-foot trefoil (Lotus pedunculatus), and meadow vetchling (Lathyrus 
pratensis) present.  One site (#11) had been clearly mown after 1 March: although not assessed as an 
MoS this is nonetheless against the requirements set out in the specification and may have impacted 
the observed outcomes.  

Table 3.11-1: Environmental Management of Fallow Land. 2020. Performance on individual MoS 
  

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Cumulative cover of Timothy and Cocksfoot should be >30% 29 19 66 

The whole parcel should be stock-proof 29 25 86 

Result MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Cover of Perennial ryegrass should be <25% 29 27 93 

Cover of White clover should be <25% 29 28 97 

Combined cover of forbs should be >10% 29 7 24 

Cover of undesirables should be <5% 29 23 79 

Average sward height should be >20cm (considering time of year) 29 28 97 

 

Virtually all sites met the two criteria for indicators of lack of soil improvement as evidenced by the 
cover of perennial ryegrass and white clover. The majority (79%) of sites also had very low levels of 
undesirable species. All sites bar one had sufficiently tall sward cover.  

The main shortcoming on this action is the failure on the forb cover criterion with only seven sites 
(23%) meeting this MoS.  Three sites (#1, #5, #13) are close to the 10% threshold but the median cover 
is only 3.4%. This may reflect residual levels of nutrient in soils (especially sites #8, #25) but, as with 
the arable grass margin action the sites with the lowest sown grass cover tend to have higher forb 
cover. Timothy and cock’s-foot are tall perennial grasses which tend to dominate at the expense of 
shorter forbs.  

Table 3.11-2: Environmental Management of Fallow Land. 2020. Summary of Underlying Data 

 

Timothy, 
Cocksfoot, 
cover (%) 

Ryegrass cover 
(%) 

White clover 
cover (%) 

Forb 
cover 
(%) 

Un-desirable 
species cover 

(%) 

Mean 
Sward 

Height (cm) 
Mean 49.0 8.4 2.1 9.4 1.5 75.2 

Median 56.0 4.0 0.0 3.4 0.0 71.4 

Q_25 19.2 0.8 0.0 1.2 0.0 56.0 
Q_75 76.6 12.0 3.0 9.0 1.2 96.6 

 
49 Site #10 withdrew from GLAS in between the 2018 and 2020 surveys.  
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3.11.2 Comparative Analysis 

The action was subject to an implementation check only in 2017 so comparative analysis is only 
possible for 2018 and 2020.  

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.11-2) and individual MoS met across sites (Figure 3.11-3). Significance of change in 
MoS scores between years is assessed by an Exact Symmetry test (Table 3.11-3) Significance of change 
in the data underlying the MoS score is assessed by a Wilcoxon Signed Rank test (Table 3.11-4).  

On an overall basis the number of MoS met by sites is very similar to 2018. Although there has been a 
slight improvement in the Specification MoS this is driven by an improvement in the number of sites 
marked as stockproof. Given that all the sites failed to meet this requirement in 2018 were arable 
farms this change should be ignored.  

 

 

Figure 3.11-2. Environmental Management of Fallow Land. 2020 vs 2018. Number of MoS met 

The slight decline in the number of Outcome MoS met is due to slight decrease in the number of sites 
with acceptable levels of undesirable species. Otherwise, there has been no or little change in the 
performance on individual MoS since the sites were last surveyed in 2018.  
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Figure 3.11-3: Environmental Management of Fallow Land. 2018 - 2020. Performance on individual MoS.  
Paired surveys only, n = 29. 

The significance of the differences between the two years was assessed by means of an exact 
symmetry test for paired data Table 3.11-3. To assess the action as a whole, the pass and fail rates for 
Specification MoS for valid paired data were compared and values added to a contingency table 
matrix. There was found to be no significant difference between the pass rates in the two years. The 
significant increase in the proportion that are stockproof should be disregarded as sites regarded as 
failing this MoS in 2018 were all on arable farms with no livestock present. The change in Outcome 
MoS met as a whole and as individual MoS were not significant.  

Table 3.11-3: Environmental Management of Fallow Land. 2018 - 2020. Exact Symmetry Test 
An exact binomial test of symmetry for nominal data examines the null hypothesis that the contingency table 
below is symmetric. If rejected, then this indicates that there has been a significant change in the number of 
sites meeting MoS between years.  

 

Fail 18 
Fail 20 

Fail 18 
Pass 20 

Pass 18 
Fail 20 

Pass 18 
Pass 20 P value Sig. 

Cumulative cover of Timothy and Cocksfoot should be 
greater than 60% 

7 1 3 18 0.625 
 

The whole parcel should be stock-proof 4 6 0 19 0.031 * 

Cover of Perennial ryegrass should be less than 25% 1 1 1 26 1  

Cover of White clover should be less than 25% 0 0 1 28 1  

Combined cover of forbs should be greater than 10% 19 3 3 4 1  

Cover of undesirable species should be less than 5% 2 2 4 21 0.687  

Average sward height should be greater than 20cm 

considering time of year 
0 1 1 27 1 

 

 

At underlying data level (Table 3.1-4) there has been significant decrease in cover of Timothy and 
cocksfoot (Z = 2.174, p = 0.030). Given the propensity for these grasses to dominate the sward and 
suppress forb cover, this is perhaps encouraging. However, the decline in these grasses has not 
occurred rapidly enough to allow other species to establish within the timeframe of the agreement. 
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Or, as with the arable margins action they may have been replaced in the sward with other tall grasses, 
but this was not part of the survey protocol for the fallow land action so these have not been recorded. 
There are no significant changes in other variables.  

Table 3.11-4: Environmental Management of Fallow Land. 2020 - 2018. Wilcoxon Signed Rank Test 
This tests the null hypothesis that the difference between the paired samples has a symmetric distribution 
around zero. If this is rejected there has been a significant change in the distributions between years.  

  Mean Q25 Median Q75 Wilcoxon Signed Rank 

Variable Valid 18 20 18 20 18 20 18 20 Z score P value 

Timothy, cock’s-foot cover 
(%) 

29 58 49 28 19 72 56 83 77 2.174 *0.030 

Perennial rye-grass cover 
(%) 

29 6 8 0 1 0 4 8 12 -1.777 0.076 

White clover cover (%) 29 1 2 0 0 0 0 1 3 -1.035 0.301 

Forb cover (%) 29 10 9 0 1 2 3 8 9 -0.498 0.618 

Undesirable species cover 
(%) 

29 2 2 0 0 0 0 1 1 0.078 0.938 

Mean sward height (cm) 29 79 75 49 56 84 71 95 97 0.519 0.604 

 

3.11.3 Conclusions 

The action was well implemented with respect to the specification, and with a few exceptions has 
continued to be managed appropriately across the duration of the agreement. However, the botanical 
diversity achieved (as measured by forb cover) has shown no change over time and the action’s value 
to invertebrates (especially wild pollinators) may be limited.  

The following change is recommended for this action in future: 

• Reduce the amount of tall grasses in the sown mix, incorporating instead forbs such as 
common knapweed (Centaurea nigra), yarrow (Achillea millefolium), red clover (Trifolium 
pratense) and oxeye daisy (Leucanthenum vulgare). Fine leaved grasses such as fescues and 
bents would also be appropriate.   
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3.12 Farmland Habitat (Private Natura) 

The objective of the action is to avoid farming practices that cause environmental damage and protect 
vulnerable habitats such as wetlands, which in turn helps to safeguard animals and plants which 
occupy them. The action applies to sites which contain private Natura parcels and the main 
requirement is to complete and execute a Sustainable Management Plan (SMP) which sets out the 
dominant habitat type and a stocking regime which will avoid eutrophication, overgrazing, 
undergrazing and erosion.  

A different set of MoS were developed for each of the broad Natura habitat types: coastal sand dune, 
grassland, heathland, machair, mires and woodland. The SMP was not available at the point of drawing 
the sample and has only been seen by evaluators at the analysis stage. Hence the specific habitat type 
and any requirements linked to Annex I Birds (if the site was in an SPA) were not known in advance. 
The vast majority of the 30 sites selected at random have turned out to be grassland parcels with a 
small number of heathland also present. The grassland cohort is sufficiently large to carry out 
comparative analysis though they do contain a number of sites which are in SPAs and so may not be 
being managed for grassland habitat objectives. The heathland sites are too few for a comparative 
analysis.  

Overall, the majority of MoS are being met. There is still some room for improvement in relation to 
the grazing regime with around 20% of grassland sites failing a measure relating to over or under-
grazing. Levels of improvement remain an impediment to further success on a number of sites against 
the criteria on which they have been assessed, though this is not an issue for SPAs where the 
management is appropriate. There has been no significant change across the three survey years in the 
floral diversity or abundance of sites targeting semi-natural grassland. Longer term monitoring with a 
counterfactual would help elicit whether this reflects a limitation in the management, though parallel 
studies suggest that a move to more bespoke results-based payments may be required to enable these 
sites to reach favourable status. 

3.12.1 Grassland  

The Grassland assessment encompasses Acid, Neutral, Calcareous and Marshy grasslands. The action 
is only assessed against Outcome MoS as the exact specifications will depend on the SMP and thus are 
likely to vary from site to site. The MoS selected include indicators which check that the grazing 
intensity is neither too low nor too high, and that soils are not too nutrient enriched and have an 
appropriate pH. There is also a check for positive indicator species 50 and floral cover.  

Sites were surveyed from 26 May to 6 Aug (agreed window of 1 Apr to 30 Sep).  

3.12.2 Grassland 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.12-1) and 
the performance across sites on individual MoS (Table 3.12-1). Summary statistics for numerical data 
underlying the MoS are shown in Table 3.12-2. Full site level details are available in the Appendix. The 
action is quite effective on most of the 27 sites visited51, with 63% meeting six or more of the nine 
MoS set. However, no site met all of the MoS and only four could meet all but one. The median site 
met six MoS in total.  

 

50 ‘Frequent’ and ‘Occasional’ are judged according to a modified ‘Domin’ scale where Frequent means present at 41 – 100% 

of stops and Occasional means present at 21 – 40% of stops. 
51 Sites #4 and #5 were not visited this year due to the death of the farmer. Site #28 was excluded as the agreement holder 
disputed that the land was in the Natura action. Site #30 is a mosaic site p reviously assessed as heathland site #2 but this 

year was deemed to be closer to acid grassland and the surveyor assessed it against this protocol.  
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Figure 3.12-1: Farmland Habitat (Private Natura) – Grassland. 2020. Number of MoS met 

The majority of sites are not undergrazed as indicated by the levels of bracken and scrub (89% passed) 
or trees and shrubs (67% passed). Similarly, sites are not typically overgrazed as indicated by levels of 
soft rushes (Juncus effusus, J. inflexus, J. compactus) and bare ground under the thresholds set with 
100% and 81% of sites meeting each MoS respectively.  Undesirable species are an issue at a third of 
the sites: three sites which are in grassland or mosaic SAC’s show levels above 15% (#15, #16, and 
#17).  

Just over half the sites show low levels of agricultural improvement but a number of sites are clearly 
rather improved52. However, these more improved sites generally do not have explicit requirements 
to change management practice written into their SMP. In a few cases with high rye-grass cover (#6 - 
#9, #11) this is because the sites are within SPAs for breeding birds where the regime is appropriate 
for those species. For all of the other sites the SMP requires them only to maintain the current 
intensity so this outcome can be expected.  

Only 30% of sites are able to demonstrate a reasonable cover of other wildflowers and sedges, and 
only two sites (both acid/marshy grassland mosaics) demonstrate sufficient positive indicator species 
for the dominant habitat at desirable abundances (#2 and #30). Five other sites came close (#10, #12, 
#14, #16, and #29).  As in 2018, site #14 was good quality acid grassland and site #12 was very high-
quality neutral grassland. This latter supported butterfly orchid (Platanthera spp.) amongst a range of 
sedge (Carex) species and yellow rattle (Rhinanthus minor).  All these are good indicators of long-
established, unimproved conditions.  Whilst green-winged orchid was recorded in 2018 at this site and 
not in 2020, this may well be an artefact of recording (I.e. wrong time of year).   Site #29 supported a 
wide range of species indicative of good quality unimproved conditions. These included several sedge 
species and juniper (Juniperus communis).  A further site (#18) had high levels of positive indicator 
species outside the pre-determined transect locations.  

 

 

 

 

 

 
52 #6 to #11, #13, #17, #20, #21, #25, #27. 
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Table 3.12-1: Farmland Habitat (Private Natura) - Grassland. 2020. Performance on individual MoS 
  

2020 

Outcome MoS 
Valid 

Surveys 
Total 

passed 
% 

passed 

The combined cover of bracken & scrub should be < 5% 27 24 89 

The combined cover of trees and shrubs < 5% 27 18 67 

The combined cover of undesirable species should be < 5% 27 18 67 

The combined cover of soft rushes should be < 50% 27 27 100 

The cover of bare ground should be < 5% 27 22 81 

The cover of Perennial ryegrass should be < 10% 27 15 56 

The combined cover of White clover, Daisy, Creeping buttercup < 30% 27 26 96 

The combined cover of wildflowers and sedges should be > 20%  27 8 30 

Neutral & Calcareous grassland = A minimum of 3 positive indicator species 
should be Frequent and 3 Occasional.  Acid grassland & Marshy grassland = 

A minimum of 2 positive indicator species should be Frequent and 2 
Occasional.   

27 2 7 

Table 3.12-2: Farmland Habitat (Private Natura) - Grassland. 2020. Summary of underlying data 

 

Typ
e 

C
o

ver o
f 

b
ra

cken
 / 

scru
b

 (%
) 

C
o

ver o
f tree 

/ sh
ru

b
 (%

) 

C
o

ver o
f 

u
n

d
esira

bles 
(%

) 

C
o

ver o
f so

ft 
ru

sh
es (%

) 

C
o

ver o
f b

a
re 

g
ro

u
n

d
 (%

) 

C
o

ver o
f 

R
yeg

ra
ss (%

) 

C
o

ver o
f 

W
h

ite clo
ver 

etc. (%
) 

C
o

ver o
f 

w
ild

flo
w

er / 
sed

g
e (%

) 

P
o

sitive 
in

d
ica

to
r 

Mean - 2.4 5.0 5.5 6.4 1.8 13.4 9.8 17.9 0.8F, 0.8O 
Q_25 - 0.0 0.0 0.3 0.0 0.0 0.2 3.7 4.8 0F, 0O 

Median - 0.0 0.0 1.9 1.0 0.5 3.5 10.0 12.5 0F, 0O 
Q_75 - 2.0 5.0 7.0 8.6 3.1 21.0 13.1 28.9 1F, 1O 

 

3.12.3 Grassland Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.21-2, Figure 3.21-3) and individual MoS met across sites (Figure 3.21-4Figure 3.20-4). 
Significance of change in MoS scores between years is assessed by Cochran’s Q test (Table 3.21-3Table 
3.22-3). Significance of change in the data underlying the MoS score is assessed by a Quade test (Table 
3.21-4).  

Results could be compared year-on-year for 25 sites53. Although the median score is still six MoS per 
site, in general the performance is slightly weaker than 2018 and more comparable to the baseline 
year. The indicators that directly reflect the grazing regime and nutrient inputs do not change 
significantly over the three survey points, although the decline in mean and Q75 rye-grass cover 
suggests some effect of management on sites that were very improved at baseline (#1, #23, and #24).  
Scrub and rushes remain under tight control though cover of larger woody vegetation (trees, shrubs) 
has increased in some places to 2017 levels. Grazing pressures have not been increased due to 

 

53 Sites #4, #5 and #28 were not surveyed this year for reasons described above. Unfortunately site #5 was one of the better 

performers from previous years so it was disappointing not to be ab le to include it. Sites #29 was a new addition to the 
sample added in 2018 to replace dropouts. Site #30 was previously assessed as heathland and cannot be compared across 

years.  
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management and the sites which are more improved continue to reflect the regime set out in the SMP 
for reasons discussed above.  

 

 

Figure 3.12-2: Farmland Habitat (Private Natura) - Grassland. All Years. Number of MoS Met 

Wildflower cover has decreased from the previous survey, as has the prevalence of positive indicator 
species for the specified habitat. There was a significant difference between 2017 wildflower cover 
and 2018 wildflower cover but no difference between 2017 and 2020. The lack of change in other 
variables suggests that this difference is due to an exogenous variable such as weather rather than 
any decline in management quality between years.  

 

 

Figure 3.12-3: Farmland Habitat (Private Natura) - Grassland. All Years. Individual MoS 
Paired surveys only. N = 25.  
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Table 3.12-3: Farmland Habitat (Private Natura) - Grassland. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which (if 
any) are significant. 

 

Q P value 
2017-18  
P value 

2017-20  
P value 

2018-20  
P value 

The combined cover of bracken & scrub should be < 
5% 

0.67 0.717 - - - 

The combined cover of trees and shrubs < 5% 7.60 *0.022 0.076 0.157 0.125 

The combined cover of undesirable species should 
be < 5% 

5.17 0.076 - - - 

The combined cover of soft rushes should be < 50% 0.00 1.000 - - - 

The cover of bare ground should be < 5% 0.20 0.905 - - - 

The cover of Perennial ryegrass should be < 10% 0.29 0.867 - - - 

The combined cover of White clover, Daisy, 
Creeping buttercup < 30% 

0.67 0.717 - - - 

The combined cover of wildflowers and sedges 
should be > 20%  

2.89 0.236 - - - 

Neutral & Calcareous grassland = A minimum of 3 
positive indicator species should be Frequent and 3 

Occasional.  Acid grassland & Marshy grassland = A 
minimum of 2 positive indicator species should be 

Frequent and 2 Occasional.   

4.67 0.097 - - - 

 

 

 

Table 3.12-4: Farmland Habitat (Private Natura) - Grassland. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year-year changes to establish which if any are significant. 

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Perennial ryegrass cover (%) 25 28 21 14 0 1 1 4 11 6 59 37 22 

White clover, Daisy, Creeping 
buttercup cover (%) 

25 13 12 11 3 4 5 10 10 10 16 14 14 

Bracken / scrub cover (%) 25 3 3 3 0 0 0 0 0 0 0 1 3 

Tree / shrub cover (%) 25 6 4 5 0 0 0 0 0 0 7 2 5 

Undesirables cover (%) 25 2 2 5 0 0 0 0 1 2 2 3 6 

Soft rush cover (%) 25 7 8 7 0 0 0 0 0 1 10 7 12 

Bare ground cover (%) 25 4 3 2 0 0 0 1 0 1 3 3 4 

Wildflower / sedge cover (%) 25 11 18 15 4 9 4 8 17 10 16 24 20 

Count of Frequent 25 1 1 1 0 0 0 1 0 0 1 1 1 

Count of Occasional 25 1 1 1 0 0 0 0 0 0 1 2 1 
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Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Perennial ryegrass cover (%) 25 2.917 2 48 0.064  

White clover, Daisy, Creeping 
buttercup cover (%) 

25 0.208 2 48 0.813  

Bracken / scrub cover (%) 25 0.134 2 48 0.875  

Tree / shrub cover (%) 25 1.120 2 48 0.335  

Undesirables cover (%) 25 3.187 2 48 0.050  

Soft rush cover (%) 25 1.557 2 48 0.221  

Bare ground cover (%) 25 1.201 2 48 0.310  

Wildflower / sedge cover (%) 25 4.644 2 48 0.014 * 

Count of Frequent 25 1.019 2 48 0.369  

Count of Occasional 25 0.460 2 48 0.634  

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Wildflower / sedge cover (%) 3.03 *0.012 1.76 0.127 1.27 0.209 

 

3.12.4 Heathland 

The Heathland assessment encompasses Dry and Wet Heath habitats. The action is only assessed 
against Outcome MoS as the exact specifications will depend on the SMP and thus are likely to vary 
from site to site. The MoS selected include indicators which check that the grazing intens ity is neither 
too low nor too high, that burning has been used in a suitable manner, and that wet sites are not being 
drained.  

Only one site in the Private Natura sample was assessed against the Heathland protocol. The site was 
visited on 6 Aug (agreed window of 1 May – 30 Sep). This is down from four at baseline for reasons 
outlined above. With such a small sample, no comparative or statistical analysis is reasonable.  

3.12.5 Heathland 2020 Results  

Performance on individual MoS is shown in Table 3.12-5 and on the underlying data in Table 3.12-6. 
The site is a dry and wet heath mosaic around outcropping siliceous rock. On the positive side, scrub 
bracken, undesirable and invasive species are completely absent and there are no signs of burnt areas. 
However, the site shows high levels of heavily grazed features and little evidence of the pioneer phase 
of dwarf shrub growth, suggesting that the grazing regime may be too aggressive. Nevertheless, both 
Erica tetralix and Calluna vulgaris are abundant in their building/mature phase, and Carex spp was 
also found in all quadrats.  
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Table 3.12-5: Farmland Habitat (Private Natura) - Heathland. 2020. Performance on individual MoS 
  

2020 

Outcome MoS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Dense bracken cover should be: Dry heath < 10%; Wet heath < 5% 1 1  100  

Cover of scrub/trees should be: Dry heath < 15%; Wet heath < 10% 1 1 100 

Cover of undesirable species should be < 1% 1 1 100 

Cover of non-native species should be < 1% 1 1 100 

Heavily grazed features should be < Occasional throughout the parcel  1 0 0 

There should be no recently burnt areas and “Black burn” & “Grey burn” 
should decline from baseline. 

1 1 100 

The cover of Sphagnum should be maintained at or above its baseline level 1 0 0 

Pioneer phase 10-40% of ericaceous cover 1 0 0 

Building / mature phase 20-80% of ericaceous cover 1 1 100 

Degenerate phase <30% of ericaceous cover 1 1 100 

Dead phase <10% of ericaceous cover 1 1 100 

Total cover of dwarf shrub: Dry Heath > 50%; Wet Heath 25-80%  1 1 100 

There should be ≥ 2 species of dwarf shrubs as Frequent  1 1 100 

There should be ≥ 2 species of positive indicator species as Occasional  1 1 100 

 

Table 3.12-6: Farmland Habitat (Private Natura) - Heathland. 2020. Site level performance on underlying data 
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3.12.6 Heathland Comparative Analysis 

The site condition is similar to previous years except that the site showed more evidence of the 
pioneer phase in 2018. Spaghnum moss is absent this year having been present in previous years. Due 
to the small sample size no statistical comparison is possible, and it is not feasible to draw conclusions 
about management quality at national level.  

 

 
54 P = Pioneer, B = Building/mature, D = Degenerate, DD = Dead 
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3.12.7 Conclusions 

Most sites assessed under the grassland protocol lack sufficient positive indicator species presence to 
be likely to meet favourable conservation status. Most have at least one management issue 
(overgrazing, scrub encroachment). Not surprisingly, the grassland sites with higher levels of soil 
improvement tend to have lower levels of wildflowers and positive indicator species.  

Clearly the five sites being managed as SPA for breeding birds would not be expected to meet these 
criteria and should really be assessed differently. For sites where the SMP is targeting semi-natural 
grassland or a mosaic, the lack of change in floral abundance or diversity over time could simply reflect 
that sites may not have been under appropriate management for enough time to observe a significant 
change (allowing for exogenous variables). If these sites are retained into the next scheme it would be 
useful to continue monitoring them over that programme to see if floral quality improves.  

Even so, the SMPs for the sites that were inside SACs mostly instruct farmers to maintain the current 
grazing regime rather than providing recommendations for management that would increase the 
abundance and range of positive indicator species for the habitats in question. In the absence of pro-
active management these sites are unlikely to reach their full potential55.  

Drawing conclusions about habitats other than semi-natural grassland is not possible as the sampling 
method only picked one true heathland site and did not pick any other Natura habitats. Assessing 
some sites was challenging due the mosaic nature of the habitat.  

Suggested modifications to this action include: 

• SMPs should include targets with respect to the conservation status of the habitats present, 
where farmers are given detailed advice as to the desired botanical quality of the parcel and 
are rewarded according to their achievements with respect to this benchmark. The Burren 
Farming for Conservation Programme offers a template for how this could be applied to other 
SAC.  

• The monitoring programme should be designed with respect to the Natura 2000 features and 
the associated SMP objectives.  Sites could then be assessed for the appropriate habitat and 
also performance against objectives. The sampling approach should ensure that a wider range 
of habitats are selected, as befits the distribution of habitats in the action and the country as 
a whole.  

• It may take several years for sites to reach favourable status even under appropriate 
management. Ideally sites should be retained into future schemes and monitoring should 
continue.  

  

 
55 See Ó hUallacháin, D. et al (2016). A comparison of grassland vegetation from three agri-environment conservation 

meaures. Irish Journal of Agricultural and Food Research 55(2), 176-191.   
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3.13 Geese and Swans 

The objective of the action is to promote the production of a grass sward to feed overwintering geese 
and swans including the Whooper Swan, Greenland White-Fronted Goose, Barnacle Goose and Brent 
Goose. 

The action is assessed against two Specification MoS. These relate to the sward height range criterion 
explicitly stated in the requirements (between 5cm to 12cm) and to the need to keep stock off the 
parcel during the winter. The action was also assessed against two Result MoS which check for Geese 
and Swan presence. The first is an indirect check based on droppings, and the second is an explicit 
check for the birds themselves. 

Sites were surveyed from 9 Jan to 28 Jan (agreed window of 1 Jan – 31 Jan). Sward heights have 
increased since 2017 and most sites are now above the upper height threshold. The majority of 
farmers keep stock off the parcel, but a small number have persistently ignored this requirement. 
Further investigation and follow-up is needed to understand the reasons for these two issues. Only a 
few sites have birds present in the parcel itself, but birds are often observed in the vicinity. To 
understand if the action is being effective in supporting goose and swan populations a more extensive 
surveying approach incorporating counterfactual and wider population monitoring data is 
recommended.  

3.13.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.13-1) and 
the performance across sites on individual MoS (Table 3.13-1). A summary of the underlying data is 
presented in Table 3.13-2. Full site level details are available in the Appendix.  

 

Figure 3.13-1: Geese & Swans. 2020. Number of MoS met 

10 of the 27 surveyable56 sites met both Specification MoS requirements. For the 17 which did not, 
this was mostly because the sward at the site was too high (median sward height was 12.7cm against 
the specified 5cm to 12cm range).  At ten of these sites the sward was only slightly above the 
threshold, which might still be tolerable to some geese and swans. The remaining sites had very tall 
vegetation that would be unsuitable to these birds which prefer open fields with a clear view on all 
sides (e.g. sites #2, #7 and #12 which were around 40cm tall).  Four sites had stock present in the field 
when surveyed.  

 
56 Site (#4) could not be accessed at all so no data has been recorded. Habitat surveys (to check for sward height and 

droppings) were not carried out at sites #10 and #11 due to the presence of target birds when surveyors arrived.   



 

Department of Food, Agriculture and the Marine   75 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

Two sites (#10, #11) had Whooper swans present (45 and 73 birds were counted, respectively). A 
further site (#18) adjacent to a water body had droppings on the shoreline and Whooper swans were 
seen in the vicinity. At 12 further sites the surveyors observed target birds57 on an adjacent parcel or 
flying over. Where specifications have been followed it is possible that these birds might use the parcel 
at other times.  

Surveyors also observed other birds of conservation concern at or near sites such as Curlew (seen at 
seven sites), Lapwing (seen at three sites), Redshank (seen at two site), Snipe (flushed at two sites), 
and Red breasted merganser (seen at one site). Curlew were also seen at or in the vicinity of sites #3, 
#6, #8, #10, #18, #30, #31. Site #8 also had Twite present. Other waterfowl such as Wigeon and Mute 
swan were also present on a small number of sites.   

Table 3.13-1: Geese & Swans. 2020. Performance on individual MoS 
  

2020 

Specification MOS Valid Surveys Total passed % passed 

Average height of sward between 5cm to 12cm 27 11 41 

Stock absent 29 25 86 

Result MOS Valid Surveys Total passed % passed 

Geese or Swan droppings present 27 1 4 

Geese or Swans present 29 2 7 

 

Table 3.13-2: Geese & Swans. 2020. Summary of underlying data 

Site 
Average sward 

height (cm) 
Stock 

Present 
Number of 
droppings 

Number of 
Geese/Swans Details 

Mean 16.1 - 0 4.1 - 

Q_25 9.2 - 0 0 - 

Median 12.7 - 0 0 - 

Q_75 17.1 - 0 0 - 

 

  

 
57 Mainly Whooper swan, but Brent and Greenland White -footed Geese were also identified. See appendix for details.  
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3.13.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.13-2, Figure 3.13-3) and individual MoS met across sites (Figure 3.13-4Figure 3.20-4). 
Significance of change in MoS scores between years is assessed by a Cochran’s Q test (Table 
3.13-3Table 3.22-3). Significance of change in the data underlying the MoS score is assessed by a 
Quade test (Table 3.13-4).  

 

Figure 3.13-2: Geese & Swans. All Years. Number of Specification MoS met 

 

Figure 3.13-3: Geese & Swans. All Years. Number of Result MoS met 

The Specification MoS comparison have only been compared across all three years for sward height 
as insufficient data was collected on stock presence in 2017 to permit a three-way analysis. The vast 
majority sites are stock free but three of the sites which had stock on them in 2018 also had stock 
present in 2020. Anecdotal comments from landholders suggest that this may be due to damage to 
alternative grazing sites either by stock that would normally use that site, exacerbated perhaps due 
to flooding. This needs further investigation to establish formal evidence, and thus determine whether 
this should be addressed through better guidance and/or conditionality.  
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Figure 3.13-4: Geese & Swans. All Years. Individual MoS 

There has been a steady increase in the sward height over the three years across the whole 
distribution (Table 3.13-4) which is statistically significant. With the median site now exceeding the 
upper threshold in the specification there has also been a significant increase in the proportion of sites 
failing this measure Table 3.13-3. Further investigation is required to understand why swards have 
been getting taller over time and establish if this is a compliance problem or whether there is an issue 
with the regime itself linked perhaps to weather conditions.  

Recorded bird presence is lower this year in terms of confirmed presence on parcels themselves 
though this is not significant in terms of the number of birds observed or the number of sites. Indeed, 
surveyors observed target birds at around half the sites visited. Anecdotal comments from landholders 
also suggested that birds were present in the vicinity of two further sites.  

 

Table 3.13-3: Geese & Swans. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which if any 
are significant. 

 

Q P value 
2017-18  
P value 

2017-20  
P value 

2018-20  
P value 

Average height of sward between 5cm to 12cm  16.800 <0.001 0.157 **0.007 **0.005 

Goose or Swan droppings present 4.667 0.368 - - - 

Geese or Swans present 8.857 0.005 *0.043 0.317 0.088 
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Table 3.13-4: Geese & Swans. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year-year changes to establish which (if any) are significant.  

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Average sward height (cm) 18 9 10 14 7 8 10 8 10 13 10 11 15 

Number of droppings  26 1 0 0 0 0 0 0 0 0 0 0 0 

Number of Geese or Swans 
present 

28 3 2 4 0 0 0 0 0 0 0 0 0 

 

Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Average sward height (cm) 25 14.479 2 34 <0.001 *** 

Number of droppings  25 2.996 2 50 0.059  

Number of Geese or Swans 
present 

25 2.021 2 54 0.142  

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Average sward height (cm) 2.057 *0.047 5.335 ***<0.001 3.278 **0.004 

 

3.13.3 Conclusions 

Adherence to specification has generally been good but there are some signs in the final year’s survey 
of issues due to overly tall swards, whilst a small number of landholders have persistently ignored the 
stock exclusion requirement.  

The final year bird survey did not find many sites with birds present (akin to the situation at baseline).  
Examining the relationship between specification adherence and presence of target birds is 
challenging. The survey was a one-off visit without a counterfactual comparison or linkage to wider 
population dynamics, and habitat surveys were not usually conducted if geese or swans were using 
the parcel at the time. The fact that these birds were present even in the vicinity of parcels with stock 
present and overly tall swards suggests that there was sufficient alternative habitat in the surrounding 
area.   

Recommendations for this action include: 

• Investigate the reasons why many swards were not in the height range specified in 2020 and 
act accordingly in terms of guidance and/or support for landholders.  

• Investigate why some landholders have consistently ignored the stock exclusion requirement 
and act accordingly in terms of guidance, support or action exclusion criteria.  

• A more in-depth monitoring programme incorporating wider areas and counterfactual sites 
would be needed to determine the extent to which the action is influencing abundance and 
diversity of geese and swans.   
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3.14 Grey Partridge 

The objective of the action is to promote and maintain suitable breeding and foraging habitats for the 
Grey Partridge. It requires landholders to establish a grass margin to act as a nesting habitat as well as 
an arable margin that forms a brood rearing habitat.  

The Grey Partridge action was assessed against four Specification MoS. Two of these relate to the 
specifications set out for the grass and arable margin dimensions. The two others check that 
landholders have achieved the balance and cover of arable species for that margin.  The action was 
also assessed against a Result MoS which is an explicit check for the birds themselves  

Sites were surveyed from 16 Mar to 26 Mar (agreed window of mid-March to mid-April). Overall, the 
performance on the specification is weaker than the past, with cumulative cover of the desired crop 
species significantly lower in the arable margin. Farmers may need more guidance on aftercare as well 
as reminders to re-establish the cover crop in the third and fourth year of the action. Grey Partridge 
were only observed on two sites. This likely reflects the slow speed at which this bird colonises new 
areas and future action design should consider proximity and connectivity to existing populations in 
site selection.  

3.14.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.14-1) and 
the performance across sites on individual MoS (Table 3.14-1). A summary of the underlying data is 
presented in Table 3.14-2. Full site level details are available in the Appendix.  

 

Figure 3.14-1: Grey Partridge. 2020. Number of MoS met 

Only one of the 29 sites assessed58 met all four Specification MoS requirements but the majority of 
other sites were still able to meet three. At three sites (#16, #18, #24) the margin was largely absent 
or had not been re-sown and so these failed on all but one MoS.  

Most sites managed to implement the full margin with the grass component, and all but two sites had 
at least three of the crop species present. However, at only one site (#12) were these cumulatively 
70% of more of the cover.  18 sites had cover in the range of 50 to 70% (the median cover was 56%) 
so a number of sites were close to meeting this threshold. Cover was reasonably evenly spread 
between the five target crops where they were present: chicory was not as dominant as it had been 
in previous years.  

 
58 Site #8 could not be assessed for specification MoS as the margins had not been implemented.  
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In a few cases margins have become dominated by grasses, scrub, and undesirable species 59, whilst at 
three sites the margin has not been properly re-established according to the annual cycle set out in 
the specification. Two margins showed evidence of tyre damage and a couple of margins were quite 
water-logged.  

Table 3.14-1: Grey Partridge. 2020. Performance on individual MoS 
  

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Grass and arable margins full length of field unit and at least 12m in width  29 25 86 

Grass margin present and at least 3m in width 29 28 97 

At least three of Triticale, Kale, Lucerne, Perennial chicory and Fodder 
radish to be present 

29 27 93 

These species to cumulatively comprise at least 70% of mixture 29 1 3 

Result MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Grey Partridge present 30 2 7 

 

Only two sites recorded Grey Partridge (#13 and #20) both of which were at sites which had reported 
birds being present in previous years. Anecdotal evidence (farmer comment) indicated that the 
species had been seen earlier in the season at site #19.  The survey at site #13 recorded four Grey 
Partridge.  Some other bird species of note were also recorded during the survey including Lapwing at 
site #13, Buzzard at #25 and Snipe at #28.    

Table 3.14-2: Grey Partridge. 2020. Summary of underlying data 

Site 

12m width 
arable/grass margin 

present 
3m width grass 
margin present 

Number of target 
crop species 

Cover of target 
crop species 

Grey 
Partridge 
number 

Mean - - 4.3 51.0 0.2 

Q_25 - - 4 47.4 0 

Median - - 5 56.0 0 

Q_75 - - 5 61.0 0 

  

 
59 See other actions.  
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3.14.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.14-2, Figure 3.14-3) and individual MoS met across sites (Figure 3.14-4Figure 3.20-4). 
Significance of change in MoS scores between years is assessed by a Cochran’s Q test (Table 
3.14-3Table 3.22-3). Significance of change in the data underlying the MoS score is assessed by a 
Quade test (Table 3.14-4).  

 

Figure 3.14-2: Grey Partridge. All Years. Number of Specification MoS met 

 

Figure 3.14-3: Grey Partridge. All Years. Number of Result MoS met 

Performance is similar to previous years in most respects except for the cumulative cover of crop 
species in the margin which is significantly lower than when surveyed in previous years and this 
corresponds to a significant drop in the number of sites meeting the crop cover MoS because the 
threshold is set at 70%. Species diversity in the margin is slightly higher with more of the five crops 
present and the margins are less obviously dominated by one or two crops.   

The crop species being less abundant may reflect a range of issues that are apparent from this year’s 
survey that were less prevalent in the past including competition from grasses, scrub and undesirable 
species, waterlogging and tyre damage. In three cases, landholders had clearly not re-established the 
cover crop.  The issues with the cover crop in the latter part of the action could be addressed by 
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reminder letters to farmers to re-establish the cover crop and control scrub within the parcel. 
Competition from grasses may reflect the level of fertiliser being used, though this needs further 
investigation.  

 

 

Figure 3.14-4: Grey Partridge. All Years. Individual MoS 

One fewer site had Grey Partridge this year compared to 2018, but there is no suggestion that this is 
due to the decline in quality of the margins, given that low numbers were also seen in previous surveys 
when margin quality was better.  

 

Table 3.14-3: Grey Partridge. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which (if 
any) are significant. 

 
Chi 
-sq P value 

2017-18  
P value 

2017-20  
P value 

2018-20  
P value 

Grass / arable margin full length of field unit and 
at least 12m in width 

3.000 0.223 - - - 

Grass margin component present and at least 
3m in width 

2.000 0.368 - - - 

At least three of Triticale, Kale, Lucerne, 
Perennial chicory and Fodder radish to be 

present 
0.286 0.867 - - - 

These species to cumulatively comprise at least 
70% of mixture 

31.182 <0.001 *0.020 ***<0.001 ***<0.001 

Grey Partridge present 0.333 0.847 - - - 
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Table 3.14-4: Grey Partridge. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year-year changes to establish which if any are significant.  

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Count of Triticale, Kale, Lucerne, 
Perennial chicory and Fodder 

radish present 
29 4 4 4 3 3 4 4 4 5 4 5 5 

Cover of these species (%) 29 62 74 51 46 72 47 70 77 56 88 86 61 

Number of Grey Partridge 30 0 0 0 0 0 0 0 0 0 0 0 0 

 

Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Count of Triticale, Kale, Lucerne, 
Perennial chicory and Fodder 

radish present 
29 14.479 29 56 0.053  

Cover of these species (%) 29 2.996 29 56 <0.001 *** 

Number of Grey Partridge 30 2.021 30 58 0.849  

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Cover of these species (%) 2.816 *0.010 1.664 0.102 4.480 ***<0.001 

 

3.14.3 Conclusions 

Execution of the action was to a very high standard in the first few years of the action, but in 2020 
only one site managed to achieve the desired cover of crop species in the arable margin. In a few 
instances this is due to failure to re-sow the margin but in most cases the margin has been 
outcompeted by grasses or scrub.  

Very few sites have had Grey Partridge present at any point during the three surveys. Given the good 
standard of the margins in the earlier years the failure to observe birds is likely due the factors external 
to the specification. There were no apparent issues with predation recorded, though this may be a 
factor to consider in future schemes. Most likely failure to observe birds is because the species is slow 
to colonise or re-colonise new or former areas. Birds will sometimes move no further than 1km from 
where they were hatched, meaning that it may take several years before Grey Partridge reach some 
of the sites in the sample. 

The following modifications are recommended for the action if included in in future schemes: 

• Site selection should take into consideration proximity and connectivity to known 
populations.  

• Landholders should be reminded of the requirement to re-establish the margin in Year 3 and 
4 of the action, as well as the need to manage scrub, perhaps with a conditionality element.  

• Further investigation is needed to determine the reason why grasses are outcompeting the 
sown species at certain sites.  
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3.15 Hen Harrier 

The objective of the action is to promote and maintain suitable breeding and foraging habitats for the 
Hen Harrier. It requires landholders to provide a mosaic of habitat types with the parcel, including 
tussock and rush vegetation.   

The Hen Harrier action was assessed against two Specification MoS. The first of these checks that a 
suitable range of sward heights are present and relates to the requirements in the specification to 
produce a sward with tussocks and good structural diversity. The second checks that there is sufficient 
rush or purple moor grass present but also that these are not allowed to get too dominant in the sward 
(which is not suitable). The action is also assessed against three Outcome MoS. Two of these check 
that the parcel has low levels of improved grassland. The third checks that there is sufficient prey 
species available for the Hen Harrier.  Both of these are important for the bird and should follow if the 
specifications are being met but are not in the action requirement. The action is also assessed against 
a Result MoS to check if any Hen Harrier are present. 

Sites were surveyed from 19 May to 29 May (agreed window of early April to end May). As indicated 
at baseline, the action was well targeted at the broad geographic scale in that all sites are within 
important breeding areas for Hen Harrier. However, a few sites would not be suitable foraging habitat 
and many sites would not be suitable breeding habitat. Sward composition is not as good as it was in 
2018 (more similar to baseline year) but more prey were observed. Hen Harrier were only observed 
on two sites but this likely reflects survey limitations or external factors which make it difficult to 
attribute change to the intervention directly. Learning from the Hen Harrier Project will help inform 
whether results-based payments, targeted advice and landscape scale incentives are the future for 
Hen Harrier conservation in Ireland.  

3.15.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.15-1) and 
the performance across sites on individual MoS (Table 3.15-1). A summary of the underlying data is 
presented in Table 3.15-3. Full site level details are available in the Appendix.  

 

Figure 3.15-1: Hen Harrier. 2020. Number of MoS met 

Only two of the 29 sites assessed on habitat condition60 met both Specification MoS requirements, 
more often than not failing to provide the full range of sward diversity. All the three Outcome MoS 

 
60 One site (#29) dropped out of GLAS and was replaced by site #31. One of the sites visited (#1) had Hen Harriers potentially  

breeding and so were not assessed for habitat suitability to avoid disturbance.  
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were met on over half the sites, but six sites could only meet one of them. Hen Harrier themselves 
were present at two of the 30 sites.  

The breakdown of the sub-criteria unpinning the sward height MoS is provided in Table 3.15-2. Only 
21% of sites visited demonstrated the full range of sward heights that would be optimal for the Hen 
Harrier but a further 66% could meet three. Most sites had sufficient range of tall vegetation of 
different heights, but only about a third of sites had enough short patches.  

Table 3.15-1: Hen Harrier. 2020. Performance on individual MoS 
  

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Sites meeting ALL sward height criteria 29 6 21 

Between 40-70% of sample points to be rush or purple moor-grass 
dominant. Where rush is dominant at >70% samples, ground/subordinate 

flora should be visible in at least 50% of these 
29 11 38 

Outcome MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

No more than 5% of samples to be classed as Improved Grassland 29 21 72 

No more than 10% of species should be Perennial ryegrass or White clover 29 23 79 

Site should have a minimum of 10 birds and/or small mammals recorded   29 23 79 

Result MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Hen Harrier present 30 2 7 

Table 3.15-2: Hen Harrier. 2020. Performance on sward height component criteria 
  

2020 

Sub-criteria for Sward Height MoS Valid Surveys Total passed % passed 

At least 50% samples ≥ 10cm 29 27 93 

At least 20% samples ≥ 20cm 29 27 93 

At least 10% samples ≥ 30cm 29 23 79 

At least 10% samples < 10cm 29 10 34 

Sites meeting NO sward height criteria 29 0 0 

Sites meeting ONE sward height criterion 29 2 7 

Sites meeting TWO sward height criteria 29 2 7 

Sites meeting THREE sward height criteria 29 19 66 

Sites meeting ALL sward height criteria 29 6 21 

Nine sites had a rush or purple moor-grass dominance of 40% to 70%, with three exceeding 70%. 
However, at most of these rush dominant sites, the ground or subordinate flora was visible, so they 
passed on the MoS. Site #2 met this MoS but had a rather high scrub cover and may not have been 
good foraging habitat. Most sites (72%) were classed as unimproved habitat, having largely acceptable 
levels of Perennial ryegrass and White clover.  Prey availability was generally rated as sufficient61 
though this is not always easy to estimate and some of sites which passed the criterion might be on 
the small side (e.g. #7).   

 
61 Estimating the mammal numbers proved challenging and the overall count may be an overestimate so the score should 

be interpreted with a degree of caution, especially at those sites where there were few small birds present. 
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Hen Harrier were recorded as being present at two of the sites visited. Six of the sites where Hen 
Harrier were not physically present were marked as good or reasonable foraging habitat and these 
are likely to form part of hen harriers' hunting ranges. Of the remaining 16 sites, many are not likely 
to be suitable breeding habitat due to the due to the presence of tall woodland, hedgerow, or other 
woody linear features in the vicinity that might provide cover for predators .   

Table 3.15-3: Hen Harrier. 2020. Summary of underlying data 

Site 
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Mean 88.8 72.4 51.8 12.2 36.7 - 18.7 7.7 22.9 0.1 

Q_25 90 63.3 23.3 0 13.3 - 0 0 11.7 0 

Median 100 83.3 60 0 30 - 0 0 19 0 

Q_75 100 96.7 76.7 10 63.3 - 23.3 6.7 28 0 

3.15.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.15-2, Figure 3.15-3) and individual MoS met across sites (Figure 3.15-4Figure 3.20-4). 
Significance of change in MoS scores between years is assessed by a Cochran’s Q test (Table 3.15-4Table 
3.22-3). Significance of change in the data underlying the MoS score is assessed by a Quade test ( 

Table 3.15-5).  

 

Figure 3.15-2: Hen Harrier. All Years. Number of Specification MoS met 
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Figure 3.15-3: Hen Harrier. All Years. Number of Outcome MoS met 

There has been a significant change in the sward structure since the previous survey with swards 
demonstrating fewer patches of short vegetation, returning to the pattern observed in 2017. Parcels 
have not changed significant in the cover of improved grassland indicators (Perennial ryegrass, White 
clover) and the majority of sites are not improved. Nevertheless, surveyors judged a greater 
proportion of each site to be improved grassland this year relative to 2018, and so have become more 
similar to the state observed in 2017. Sites which were previously too improved to support Hen Harrier 
remain unsuitable.  

 

Figure 3.15-4: Hen Harrier. All Years. Individual MoS 
Paired surveys, n = 24 (sward height) n = 25 (sward composition), n = 23 (prey), n = 29 (bird number) 
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Rush is less dominant than in previous years. The change is not significant at the underlying level, but 
enough sites have dropped below the 40% threshold to trigger a significant drop in the number of 
sites meeting this requirement.  The majority of sites now have ample prey availability, which 
represents a significant improvement from baseline conditions62.  Despite this, fewer Hen Harrier were 
recorded this year but the difference between years is not significant.  

 

 

Figure 3.15-5: Hen Harrier. All Years. Sward Height Components met 

 

Figure 3.15-6: Hen Harrier. All Years. Sward Height Components 
Paired surveys, N = 24 

 

 

 
62 Judging prey numbers was challenging, so this change should be interpreted with some caution.  



 

Department of Food, Agriculture and the Marine   89 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

Table 3.15-4: Hen Harrier. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which if any 
are significant. 

 

Q 
P value 

2017-18  
P value 

2017-20  
P value 

2018-20  
P value 

Sites meeting ALL sward height criteria 8.600 *0.014 0.051 0.564 0.051 

Between 40-70% of sample points to be rush or 
purple moor-grass dominant. Where rush is 

dominant at >70% samples, ground/subordinate 
flora should be visible in at least 50% of these 

8.933 *0.011 *0.029 0.564 **0.008 

No more than 5% of samples to be classed as 
Improved Grassland 

9.800 **0.007 *0.038 0.257 *0.014 

No more than 10% of species should be Perennial 
ryegrass or White clover 

1.333 0.513 - - - 

Site should have a minimum of 10 birds and/or 
small mammals recorded   

8.133 *0.017 0.143 *0.020 0.206 

Hen Harrier Present 2.333 0.311 - - - 

 

Table 3.15-5: Hen Harrier. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year-year changes to establish which if any are significant.  

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Samples ≥ 10cm 24 85 84 89 83 73 90 97 95 100 100 100 100 

Samples ≥ 20cm 24 56 56 73 26 38 62 60 53 87 90 77 97 

Samples ≥ 30cm 24 42 37 52 17 7 19 40 33 62 70 63 82 

Samples < 10cm 24 15 25 13 0 3 0 3 22 0 17 38 10 

Number of Height criteria met 24 3 3 3 3 3 3 3 3 3 3 4 3 

Rush and purple moor grass 
dominance (%) 

25 50 50 36 30 27 13 57 57 30 70 73 63 

Improved grassland cover (%) 25 15 0 22 0 0 0 0 0 0 0 0 30 

Perennial ryegrass or White 
clover cover (%) 

25 13 8 9 0 0 0 0 0 0 7 0 10 

Prey number (birds and small 
mammals) 

23 19 25 24 5 6 13 11 16 19 16 29 27 

Number of Hen Harrier 
present63 

29 0 0 0 0 0 0 0 0 0 0 0 0 

 

 

 

 

 
63 Hen Harrier numbers were not explicitly recorded in the 2017, 2018 surveys where present. Numbers for that  year are 

inferred from surveyors’ comments.  
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Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Samples ≥ 10cm 24 0.829 2 46 0.443  

Samples ≥ 20cm 24 1.860 2 46 0.167  

Samples ≥ 30cm 24 1.781 2 46 0.180  

Samples < 10cm 24 5.004 2 46 0.011 * 

Number of Height criteria met 24 4.234 2 46 0.021 * 

Rush and purple moor grass 
dominance (%) 

25 3.026 2 46 0.058  

Improved grassland cover (%) 25 5.400 2 46 0.008 ** 

Perennial ryegrass or White 
clover cover (%) 

25 0.848 2 46 0.435  

Prey number (birds and small 
mammals) 

23 1.600 2 46 0.213  

Number of Hen Harrier 
present64 

29 1.361 2 46 0.265  

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Samples < 10cm 2.509 *0.024 0.415 0.680 2.923 *0.016 

Number of Height criteria met 2.882 *0.018 1.096 0.279 1.787 0.121 

Improved grassland cover (%) 1.951 0.085 1.315 0.195 3.266 **0.006 
 

3.15.3 Conclusions 

In terms of sward structure, sites were at their best in 2018 when 40% of sites had the correct balance 
of vegetation. In the other two years, landholders have not often been able to maintain sufficient 
patches of short vegetation and some sites are overly improved. Rush and purple moor grass cover 
have declined to sub-optimal levels in 2020 and fewer Hen Harrier were observed.   

The change in bird numbers could simply reflect coincidence of survey timing given the low total 
population number or else external factors impacting the population as a whole. In the opinion of 
surveyors many of the sites were not good Hen Harrier breeding habitat due to the presence of 
predator-friendly woody linear features and tall wooded areas in the vicinity. One external factor 
might be changes in habitat structure outside survey sites which have offered alternative and more 
favourable breeding or foraging conditions since the previous visit, for example the Hen Harrier 
Project65.  

Modifications to the action’s design could include: 

• Finer-tuned site selection, excluding parcels that are too small to be suitable foraging habitat 
and parcels that have too much surrounding tall woody vegetation to be suitable breeding 
habitat.  

 
64 Hen Harrier numbers were not explicitly recorded in the 2017, 2018 surveys where present. Numbers for that year are 

inferred from surveyors’ comments.  
65 http://www.henharrierproject.ie/ 
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• A results-based payment linked to the quality of the habitat created to incentives farmers to 
create better quality habitat, taking into consideration the knowledge gained from the Hen 
Harrier Programme66.  

• A revised monitoring programme to determine the true impact of the action on the Hen 
Harrier that is aligned with wider monitoring in SPA’s including counterfactual and Hen Harrier 
Project sites.  

  

 

66 Payments are gradated based on a quality of the site and farmers receive advice as to how to achieve the best possible 

outcome. Farmers are also encouraged to apply for grants to fund a range of supplementary items (e.g. drain blocking, 
hedgerow planting) that will create more favourable conditions for Hen Harrier over a longer term. There is also a ‘bonus’ 

payment for all participants within each SPA linked to the change in population at the SPA level.    
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3.16 Laying of Hedgerows 

The objective of the action is to rejuvenate overgrown hedgerows, increase biodiversity and enhance 
the visual landscape.  

The action was assessed against eight Specification MoS. These check the execution of the work, the 
subsequent replanting of any gaps with native species67, and the protection of the regrowth from 
competitive vegetation and livestock. Two MoS linked to the state of mature trees in the hedgerow 
and the quality of regrowth are only assessed for 2020 as they require a time comparison against 2018 
(the action was subject to an implementation check in 2017 only).  Although the assessment only 
considers items in the specification, the data collected is intended to inform evaluators about the 
ecological quality of the rejuvenated hedgerow and is not a compliance verification.  

Sites were visited from 27 May to 15 Jul (agreed survey window of 1 Apr – 30 Nov). Although in most 
cases damage to mature trees has been avoided, less than half of the hedgerows laid are growing back 
in the desired way. Subsequent replanting work left a number of gaps in the hedge, and there has 
been limited control of competitive vegetation that has continued into 2020. Better advice on 
implementation is recommended with scope for some flexibility and even possibly a results-based 
element. Such conditionality on the payment would also encourage continued aftercare.   

3.16.1 2020 Results  

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.16-1) and 
the performance across sites on individual MoS (Table 3.16-1). A summary of the underlying data is 
given in Table 3.16-2. Site level details are available in the Appendix.  

 

 

Figure 3.16-1: Laying of Hedgerows. 2020. Number of MoS met 

 
67 Could be Hawthorn (Crataegus monogyna), Blackthorn (Prunus spinosa), Holly (Ilex aquifolium) or other Irish native 

species. 
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The majority of sites surveyed68 (27 out of 28) met at least four MoS, mostly failing on the competitive 
vegetation and lateral growth criteria69. Only 10 hedges (38% of those assessable) showed desirable 
interlinking lateral growth.  

Hedgerow gaps were present in ten cases (23). Two of these (#12, #14) had large areas that were 
unplanted. Otherwise the requirement to use native species was fully met.  There was no evidence 
seen of heavy machinery use on any of the sites. Around three quarters of sites visited were stock-
proof. Mature trees were undamaged in the majority of cases (89%) and had remained from the 
previous survey. Ash dieback was noted as an issue at two sites (#11, #17) which had previously shown 
good regrowth.  

A number of sites failed on the competitive vegetation criterion, but the specification is not explicit as 
to the desired maximum cover, only that it should be “controlled”. Indeed, the absolute levels of 
competitive vegetation are considerably lower than in the coppicing action with all but one site having 
10% or less present. For those hedges where the woody species are already advanced and strong, 
these levels may not pose a major issue to growth.  

Table 3.16-1: Laying of Hedgerows. 2020. Performance on individual MoS 
  

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

There should be no hedgerow gaps 28 18 64 

Gap planting to consist of Hawthorn, Blackthorn, Holly or other native Irish 
hedgerow species 

28 28 100 

Planting to be ≥ 4 plants/m  28 18 64 

No reduction in presence of mature trees from baseline 28 25 89 

No mature trees within the hedgerow should be coppiced/damaged  28 25 89 

The whole hedgerow should be stock-proof  28 20 71 

Dense growth of competitive vegetation must be < 5%   28 13 46 

60% of the hedgerow will comprise plants with interlinking lateral growth by 
year 5. 

26 10 38 

 

Table 3.16-2: Laying of Hedgerows. 2020. Summary of Underlying Data 

 Competitive vegetation cover (%) Lateral growth (%) 
Mean 10.8 31.8 
Q_25 2.0 0.0 

Median 5.0 2.0 

Q_75 10.0 75.0 

  

 
68 29 sites were given a phone implementation check in 2017. An additional site (#31) was added to make up for the site 

which had dropped out (#10). However, subsequent to that another site (#9) also dropped out of the scheme. A replacement 

site (#32) was not surveyed in 2018 as the action had not been implemented.  Surveys were not possible at sites #15 or #25 

where the action had not been implemented. As such, only 2 8 sites have been assessed against the MoS set. 
69 In five cases, surveyors did not fully assess the lateral growth criterion. In three of those cases the condition is assumed to 

have been met on the basis of surveyor’s written description of the hedge structure and quali ty. 
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3.16.2 Comparative Analysis 

The action was subject to an implementation check only in 2017 so comparative analysis is only 
possible for 2018 and 2020. Relative performance is assessed by direct comparison between survey 
years on number of MoS met by site (Figure 3.16-2) and individual MoS met across sites (Figure 
3.16-3). Significance of change in MoS scores between years is assessed by an Exact Symmetry test 
(Table 3.16-3) Significance of change in the data underlying the MoS score is assessed by a Wilcoxon 
Signed Rank test (Table 3.16-4).  

 

Figure 3.16-2: Laying of Hedgerow. 2018 - 2020. Number of Specification MoS met 

 

Figure 3.16-3: Laying of Hedgerow. 2018 - 2020. Individual MoS 
Paired surveys only. N = 27 except gap planting (N = 25) 

Only six MoS are compared as mature tree change and lateral growth are applicable to 2020 only. On 
an overall basis the number of MoS met by sites is similar to 2018. More gaps have been observed in 
the hedgerows since the previous survey so less than 70% of the sites now meet this requirement. 
There has been a significant increase in the cover of competitive vegetation (Z = -2.393, p = 0.017). 
This is most due to a few sites only: across most of the distribution the change is very slight (median 
has moved from 3% to 5% only), and the change has not affected the MoS.  One site (#26) has declined 
considerably, becoming very overgrown and showing many gaps.  
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Table 3.16-3: Laying of Hedgerows. 2018 - 2020. Exact Symmetry Test 
An exact binomial test of symmetry for nominal data examines the null hypothesis that the contingency table 
below is symmetric. If rejected, then this indicates that there has been a significant change in the number of 
sites meeting MoS between years.  

 

Fail 18 
Fail 20 

Fail 18 
Pass 20 

Pass 18 
Fail 20 

Pass 18 
Pass 20 P value Sig 

There should be no hedgerow gaps 2 2 7 16 0.180  

Gap planting to consist of Hawthorn, 
Blackthorn, Holly or other native Irish hedgerow 

species 
0 0 0 25  

 

Planting to be at least 4 plants per metre 5 4 4 14 1  

No mature trees within the hedgerow should be 
coppiced or damaged 

0 2 3 22 1 
 

The whole hedgerow should be stock-proof 4 3 3 17 1  

Dense growth of competitive vegetation must be 
less than 5% 

11 2 4 10 0.687 
 

Table 3.16-4: Laying of Hedgerows. 2018 - 2020. Wilcoxon Signed Rank Test 
This tests the null hypothesis that the difference between the paired samples has a symmetric distribution 
around zero. If this is rejected there has been a significant change in the distributions between years.  

  Mean Q25 Median Q75 Wilcoxon Signed Rank 

Variable Valid 18 20 18 20 18 20 18 20 Z score P value 

Competitive vegetation 
cover (%) 

27 5 11 0 2 3 5 9 10 -2.393 *0.017 

3.16.3 Conclusions 

Only 10 of the 30 hedges assessed are showing the desired interlinking lateral growth that would be 
expected at this stage of the agreement. Where hedges are failing on this it is due to either due to 
issues with the initial laying work and gap planting. There are also issues with competitive vegetation 
but the current mix of grasses and forbs currently growing around the laid hedges are not likely to 
pose a long-term problem where the laying work has been carried out to a good standard.  Ash dieback 
was an issue at two sites.  

Suggested modifications to this action include:  

• More detailed guidance and support on execution of initial laying work and replanting. A 
number of different laying-like approaches can be used to rejuvenate hedges 70 , so 
consideration could be given to allow flexibility in the method used, with the possibility even 
of a results-based payment.   

• An additional suggestion to encourage lateral growth would be to prune top buds and root 
tips of plants. 

• A conditionality element may also help encourage farmers to better maintain hedgerows after 
the initial laying work, in particular in terms of controlling competitive vegetation.  
  

 
70 See for example Staley et al (2015). Re-structuring hedges: Rejuvenation management can improve the long- term quality 

of hedgerow habitats for wildlife in the UK. Biological Conservation 186, 187-196.  
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3.17 Low Input Permanent Pasture 

The Low-input Permanent Pasture action promotes a grassland management system that, through 
appropriate grazing levels and restriction on fertiliser and pesticide use, results in a more diverse 
sward with an increase in flora and fauna.  

The action was assessed against five Specification MoS. The first of these checks that a sufficiently 
diverse range of grass and forb species are present in the sward and is an explicit pre-requirement for 
a parcel to be entered into the action. The second checks that the sward has less than 30% cover of 
perennial ryegrass (Lolium spp.) which is also a pre-requisite in the specification. The final three of 
these MoS check for evidence that the correct management regime is being applied (stock-proof, 
maintained by grazing only, and not topped in the closed period).  

The action was also assessed against a set of Outcome MoS. The first of these is a further check that 
levels of soil improvement are low as evidenced by low cover of white clover (Trifolium repens). Others 
are indirectly related to the action specifications but are not explicit requirements: low scrub and rank 
grass cover, as well as low levels of undesirable flora71 and bare ground are further evidence of an 
appropriate grazing and site management regime.  Finally, good quality permanent pasture should 
have a minimum cover of wildflowers and sedges. 

Sites were visited during 2 Jun to 13 Jul (agreed survey window of 1 Apr – 15 Jul).  Adherence to the 
management specification is still very good and better than at baseline, despite a drop in the number 
of sites that are stock-proof. Most outcomes are still being achieved, but undesirable species are 
becoming more prevalent. Floral cover continues to be a limitation with no change since baseline. 
Further investigation is required to determine whether this reflects the management regime or the 
need for more time to observe change. However, lower thresholds on permitted nitrogen fertiliser 
use and/or localised changes in grazing intensity may still be required if greater botanical diversity is 
desired from this action.  

3.17.1 2020 Results 

 

Figure 3.17-1: Low-input Permanent Pasture. 2020. Number of MoS met.  

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.17-1) and 
the performance across sites on individual MoS (Table 3.17-1). Summary statistics for numerical data 
underlying the MoS are shown in Table 3.17-2. Full site level details are available in the Appendix.  

 
71 Includes: Cirsium arvense, Cirsium vulgare, Rumex obtusifolius, Rumex crispus, Senecio jacobaea, Urtica dioica  
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As shown in Figure 3.17-1 the requirements underpinning the Specification MoS continue to be 
executed to a high standard.   

Over half of the 29 sites72 surveyed met all five MoS. The Outcome MoS were also mostly achieved, 
though only three sites met all of them. Performance on individual MoS is shown in Table 3.17-1 and 
a summary of the underlying data is presented in Table 3.17-2. A site level summary is available in the 
Appendix. Nearly all of the sites had followed the grazing and topping requirements, but eight sites 
were not fully fenced and stock-proof as stated in the action requirement.  Nearly all sites had levels 
of ryegrass below the 30% threshold and all but three sites had sufficient grass and forb presence to 
meet the action specification. However, surveyors noted that most parcels lacked much structural or 
floral diversity beyond the threshold (75% of the distribution at or below 7 grasses and 12 forbs 
respectively - Table 3.17-2).   

In line with the low levels of ryegrass, levels of white clover were also low with all but one site below 
the 25% maximum. However, at over half the sites (52%) undesirable species were noticeable in the 
sward suggesting a higher intensity of grazing and fertiliser input than desirable. In three cases (#24, 
#26, and #30) cover of these plants was very high in certain parts of the parcel leading to total cover 
from 19% to 29%.  Most sites had low levels of bare ground so were not evidently overgrazed, though 
one site (#4) had large areas of bare ground (23% of the parcel). A few other sites (#8, #9, #10, and 
#26) did show signs of overgrazing despite the bare ground being below 10%.  Although only 76% of 
sites passed the scrub/bracken requirement, undergrazing is generally not an issue and of those seven 
sites which failed, three are right on the 5% threshold. Only two sites (#8, #22) have material levels of 
scrub (13%, 15%). Nearly all sites have no rank grasses present.  

Where sites consistently came short was on the floral cover measure with only 28% of parcels 
demonstrating the desired quantity. The median parcel in the sample has a wildflower / sedge cover 
of 10%, but seven sites have a cover of 5% or less meaning that there still a considerable gap between 
the current cover and the target. The mean cover is 14.4%, which is higher than the median because 
there are a few sites which are quite florally rich (e.g.  #9, #14, #23, #27 all of which exceed 30% cover). 
Site #14 was also noted to have high species richness in the parcel. One site (#26) had been topped 
and this limited the extent to which the floral survey could be carried out.  

Table 3.17-1: Low-input Permanent Pasture. 2020. Performance on individual MoS 
  

2020 

Specification MOS Valid Surveys Total passed % passed 

There should be ≥ 4 grasses and 3 forbs throughout the sward 29 26 90 

Cover of Perennial ryegrass should be less than 30%   29 27 93 

The whole parcel should be stock-proof  29 21 72 

The parcel must be grazed  29 26 90 

The parcel should not be topped between 15th March & 1st July.  29 28 97 

Outcome MOS Valid Surveys Total passed % passed 

Cover of White clover should be < 25% 29 28 97 

Cover of wildflowers and sedges should be > 20% 29 8 28 

Cover of rank grasses should be < 10% 29 28 97 

Cover of bare ground should be < 10% 29 28 97 

Cover of undesirable species should be < 5% 29 15 52 

Cover of scrub, bracken etc. should be < 5% 29 22 76 

 
72 One site (#6) was not visited this year due to logistical issues associated with the coronavirus pandemic. At another two 

sites (#22, #23) surveyors could not access all of the quadrats for safety reasons due to the presence of cattle.  
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Other factors limiting the growth of wildflower cover could include the pre-GLAS levels of soil 
improvement, parcel-level grazing intensity and very dry weather conditions, but the survey 
methodology is unable to examine these. It is also possible that the permitted level of nitrogen 
fertiliser application (40 kg N ha-1 yr-1) is simply too high to permit any floral abundance and diversity 
beyond the levels experienced73.  

 

Table 3.17-2: Low-input Permanent Pasture. 2020. Summary of underlying data 
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Mean 5.9 9.2 9.9 7.2 0.6 2.0 6.6 3.0 14.4 

Q_25 4 6 0.7 1.4 0.0 0.0 1.3 0.0 5.8 

Median 6 9 4.5 6.3 0.0 0.5 3.5 2.0 10.0 

Q_75 7 12 13.6 11.5 0.0 1.6 8.5 4.0 21.3 

  

 
73 Even relatively low levels of nitrogen deposition can limit botanical diversity. See Bobbink, R. et al (2010). Global 

assessment of nitrogen deposition effects on terrestrial plant diversity: a synthesis. Ecological Applications 20: 30–59 
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3.17.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.17-2, Figure 3.17-3) and individual MoS met across sites (Figure 3.17-4). Significance 
of change in MoS scores between years is assessed by a Cochran’s Q test (Table 3.17-3). Significance 
of change in the data underlying the MoS score is assessed by a Quade test (Table 3.17-4).  

 

Figure 3.17-2: Low-input Permanent Pasture. All Years. Number of Specification MoS met 

 

Figure 3.17-3: Low-input Permanent Pasture. All Years. Number of Outcome MoS met 

The Specification MoS can be collectively compared at 26 of the 30 sites74.  The performance in 2020 
though better than 2017 overall is worse than in 2018 when 23 of these sites met all of the 
requirements. The Outcome MoS tell a similar story with the 2020 better than 2017 but slightly worse 
than 2018.  

 

 
74 Surveyors were unable to assess three sites for evidence of topping in the closed period in 2017.  
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Figure 3.17-4: Low-input Permanent Pasture. All Years. Performance on Individual MoS  
Paired surveys only (n = 29, except topping = 26) 

Most MoS scores show little change in 2020 with respect to 2018. Landholders are still maintaining 
the grazing regime (as evidenced by continued low levels of bracken/scrub, rank grasses and bare 
ground), and doing better than they were in 2017, but are not always maintaining fencing to keep 
parcels stock-proof. The main differentiating factor in the Specification MoS is the decline in the 
proportion of sites that are fully stock-proof between 2018 and 2020, which is statistically significant. 
Otherwise, scores on Specification MoS remain at high levels. For the Outcome MoS there are 
statistically significant changes in the proportions of sites meeting undesirable species and rank grass 
criteria.  

For undesirable species reflects a slight increase in the sward cover which is enough to take sites 
through the 5% threshold. The increase in the cover of undesirable species could be attributable to 
fertiliser application levels. For rank grasses, the improvement in the metric occurred between the 
2017 and 2018 surveys as discussed in the previous report. There is some indication that the number 
of grasses in the sward increased between 2017 and 2018 but there has been no change at all in the 
wildflower cover over the three years.  

 

 

 

 



 

Department of Food, Agriculture and the Marine   101 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

Table 3.17-3: Low-input Permanent Pasture. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which if any 
are significant. 

 

Q P value 
2017-18  

P value 
2017-20  

P value 
2018-20  

P value 
There should be ≥ 4 grasses and 3 forbs 

throughout the sward 
3.82 0.148 - - - 

Cover of Perennial ryegrass should be less than 
30%   

2.89 0.236 - - - 

The whole parcel should be stock-proof  11.56 *0.003 0.157 0.051 *0.014 

The parcel must be grazed  0.40 0.819 - - - 

The parcel should not be topped between 15th 
March & 1st July.  

8.00 0.018 0.125 0.125 NA 

Cover of White clover should be < 25% 0.67 0.717 - - - 

Cover of wildflowers and sedges should be > 
20% 

0.50 0.779 - - - 

Cover of rank grasses should be < 10% 18.62 ***<0.001 **0.003 **0.003 NA 

Cover of bare ground should be < 10% 1.60 0.449 - - - 

Cover of undesirable species should be < 5% 14.80 ***0.001 0.564 **0.007 **0.007 

Cover of scrub, bracken etc. should be < 5% 4.00 0.135 - - - 

 

Table 3.17-4: Low-input Permanent Pasture. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year-year changes to establish which if any are significant.  

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Number of grasses 29 5 6 6 4 5 4 4 6 6 5 7 7 

Number of forbs 29 8 9 9 6 4 6 7 6 9 11 13 12 

Perennial ryegrass cover (%) 29 15 16 10 0 1 1 5 10 5 12 18 14 

White clover cover (%) 29 8 7 7 4 2 1 7 4 6 11 8 12 

Wildflowers/sedges cover (%) 29 14 17 14 3 4 6 10 10 10 25 31 21 

Rank grasses cover (%) 29 25 1 1 0 0 0 4 0 0 56 0 0 

Bare ground cover (%) 29 3 2 2 0 0 0 1 1 1 7 2 2 

Undesirable species cover (%) 29 2 2 7 0 0 1 2 1 4 3 3 9 

Scrub/bracken cover (%) 29 5 3 3 0 0 0 0 1 2 5 4 4 
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Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Number of grasses 29 3.877 2 56 0.026 * 

Number of forbs 29 0.836 2 56 0.439  

Perennial ryegrass cover (%) 29 0.346 2 56 0.709  

White clover cover (%) 29 1.145 2 56 0.326  

Wildflowers/sedges cover (%) 29 0.590 2 56 0.557  

Rank grasses cover (%) 29 16.239 2 56 <0.001 *** 

Bare ground cover (%) 29 1.468 2 56 0.239  

Undesirable species cover (%) 29 6.430 2 56 0.003 ** 

Scrub/bracken cover (%) 29 0.310 2 56 0.735  

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Number of grasses 2.679 *0.029 1.996 0.076 0.683 0.498 

Rank grasses cover (%) 4.166 ***<0.001 5.451 ***<0.001 1.284 0.204 

Undesirable species cover (%) 0.412 0.682 2.879 **0.008 3.291 **0.005 
 

3.17.3 Conclusions 

Management has been consistent over the three years surveyed and in line with the specification set 
out, though stock-proofing is an issue in 2020. Low levels of ryegrass and white clover are consistent 
with the fertiliser application regime, whilst scrub and rank grasses are under control. There has been 
a slight increase in grass diversity since baseline, but floral cover has remained low. Undesirable 
species, albeit at low levels, are becoming more prevalent in the sward.   

The reason why wildflower cover has not reached the desired level could simply be that the three site 
visits are only three years apart and this may not be enough time to observe change if the parcels 
previously had a higher level of nitrogen input. However, if landholders are applying nitrogen at close 
to the annual limit then this may still be a limitation to the development of s tructural and floral 
diversity and may also explain the emergence of undesirable species. The action does not specify an 
exact grazing regime for the parcel, but it may also be a limitation to achieving higher botanical 
diversity75.  

Suggested enhancements to the action include: 

• Reduce the nitrogen application ceiling and/or modify the grazing regime where parcels have 
higher biodiversity potential76.  

• A longer-term monitoring study of these sites to determine if continued management over 
e.g. 10 years is sufficient to achieve greater botanical diversity, ideally with a counterfactual 
to compare wildflower cover at grasslands outside the scheme and sites with lower nitrogen 
application levels.   

 

75 Some parcels may benefit from lower grazing intensity (i.e. a maximum stocking density) to achieve botanical objectives .   
76 E.g. parcels which do not have potential to be hay meadows or Natura features, but are still assessed as high nature value 

farmland.  
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3.18 Planting a Grove of Native Trees 

The objective of the action is to encourage the planting of small groups of trees to provide a valuable 
pocket habitat and opportunity for carbon sequestration.  

The Tree Grove action was assessed against five Specification MoS in 2020. These check the execution 
of the planting itself and then the subsequent management which includes protection of the growing 
trees and replacement of dead or failed trees. An Outcome MoS to check the annual growth of the 
trees relative to 2018 is also assessed.  

Sites were visited between 8 Jun and 14 Jul (agreed window of 1 Apr – 30 Sep).  Overall, the findings 
discussed below indicate an excellent standard of execution but moderate standard of aftercare that 
has at least been maintained in 2020. Native species and planting density requirements have been 
followed in almost all cases, and most groves are stock-proof. As such, nearly all groves contain healthy 
trees that are growing at the desired rate. However, many trees have levels of competitive vegetation 
above the desirable threshold. This is not a major issue at all of these sites but could be a factor in the 
high proportion of failed trees noted at a quarter of the groves visited. Vegetation management could 
be further stressed in action guidance or requirements.  

3.18.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.18-1) and 
the performance across sites on individual MoS (Table 3.18-1). A summary of the underlying data is 
given in Table 3.18-2. Site level details are available in the Appendix.  

 

 

Figure 3.18-1: Planting a Grove of Native Trees. 2020. Number of MoS met 

Of the 27 sites assessed77 eight met all the five MoS and a further 11 met four.  However, this still 
means that eight sites failed on two or more of these criteria. These were mainly related to issues to 
do with aftercare as discussed below. All but one site met the Outcome MoS. The action scored very 
highly as did the use of native species and correct spacing of planting (both 93%).  The stock exclusion 
criterion scored a little lower, at 85%, though in a few cases the damage to trees was likely caused by 

 

77 Three new sites (#30 - #32) were added to the survey to replace one which had dropped out of GLAS in the first year and 
two which had dropped out after the phone implementation check. Of the 30 sites visited, three (#5, #15, #24) did not have 

groves present for various reasons and have been excluded from the analysis.   
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wild animals. Where sites are failing to achieve more MoS it is largely due to competitive vegetation 
(15 sites failed) or a high tree failure rate (9 sites failed).   

Table 3.18-1: Planting a Grove of Native Trees. 2020. Performance on individual MoS 
  

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Planting to consist of native species 27 25 93 

Planting to be in rows 2m apart with a distance of 1m between the plants 
within the rows 

27 25 93 

The whole plantation should be stockproof 27 23 85 

<5% of new planting should consist of dead/failed plants 27 18 67 

Dense growth competitive vegetation that is ≥  than one third height of tree 
must be < 5%  

27 12 44 

Outcome MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Annual height growth of trees should be at least 5cm/yr., during these 
early years 

27 26 96 

 

Where native species were used, the trees most commonly planted were Common alder (Alnus 
glutinosa) and Downy birch (Betula pubescens). One site with non-natives present (#28) had Red oak 
(Quercus rubra) and Italian alder (Alnus cordata). The other (#31) had some sycamore trees (Acer 
pseudoplantus). 

Although 15 sites failed on the competitive vegetation criterion, the specification is not explicit as to 
the desired maximum cover, only that it should be “controlled”.  Ten sites have less than 20% 
competitive vegetation.  For the sites where alder had been planted, the issue was not critical as the 
saplings had already grown to a point where they had outcompeted the surrounding vegetation. 
However, birch, oak and hazel were struggling. The issue is more problematic on damper soils in which 
rushes (Juncus spp.) and purple moor-grass (Molinia caerulea) are predominant.  In a few cases (e.g. 
sites #4, #19, #20, #25) surveyors noted unacceptably high levels of competition from these species, 
making it very difficult for any saplings to gain a foothold.  There is also an issue with common 
hogweed (Heracleum sphondylium) at site #30.  

The competitive vegetation is likely a contributing factor to the high failure rates observed at sites #3, 
#26, and #31. In other cases, browsing or drought may have been responsible. 

 

Table 3.18-2: Planting a Grove of Native Trees. 2020. Summary of Underlying Data 

 Competitive vegetation cover (%) Failed or dead trees (%) Average tree height (cm) 
Mean 10.9 8.9 225.4 

Q_25 1.5 0.0 186.0 

Median 6.5 2.0 206.5 
Q_75 16.2 5.0 246.1 

  



 

Department of Food, Agriculture and the Marine   105 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

3.18.2 Comparative Analysis 

The action was subject to an implementation check only in 2017 so comparative analysis is only 
possible for 2018 and 2020. Relative performance is assessed by direct comparison between survey 
years on number of MoS met by site (Figure 3.18-2) and individual MoS met across sites (Figure 
3.18-3). Significance of change in MoS scores between years is assessed by an Exact Symmetry test  
(Table 3.18-3) Significance of change in the data underlying the MoS score is assessed by a Wilcoxon 
Signed Rank test (Table 3.18-4).  

 

Figure 3.18-2: Planting a Grove of Native Trees. 2018 - 2020. Number of MoS Met 

 

 

Figure 3.18-3: Planting a Grove of Native Trees. 2018 - 2018. Performance on MoS 

On an overall basis there is very little difference between the two years. There is very little change in 
any of the individual MoS assessed either. Clearly the two MoS that reflect the quality of the initial 
planting have very little scope to change but sites at least mostly remained stock-proof. Perhaps of 
note is that there is less competitive vegetation cover on average (both median and mean). This 
change is not significant and has not led to a significant change in the competitive vegetation MoS but 
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it at least it shows that aftercare is being maintained at the same level and not declining as is the case 
for the hedge actions. 

Trees have continued to grow at an acceptable rate since 2018 from a median height of 148 cm to 207 
cm, an increase that is statistically significant (Z = -4.373, p < 0.001). None of the other underlying data 
variables displays a significant change.   

Table 3.18-3: Planting a Grove of Native Trees. 2020 - 2018. Exact Symmetry Test 
An exact binomial test of symmetry for nominal data examines the null hypothesis that the contingency table 
below is symmetric. If rejected, then this indicates that there has been a significant change in the number of 
sites meeting MoS between years.  

 

Fail 18 
Fail 20 

Fail 18 
Pass 20 

Pass 18 
Fail 20 

Pass 18 
Pass 20 P value Sig 

Planting to consist of native species 2 0 0 25   

Planting to be in rows 2m apart with a distance 
of 1m between the plants within the rows 

1 0 1 25 1  

The whole plantation should be stockproof 3 2 1 21 1  

Less than 5% of new planting should consist of 
dead or failed trees 

6 3 3 15 1  

Dense growth of competitive vegetation that is 
greater than one third height of tree must be 

less than 5% 
11 6 4 6 0.754  

Table 3.18-4: Planting a Grove of Native Trees. 2020 - 2018. Wilcoxon Signed Rank Test 
This tests the null hypothesis that the difference between the paired samples has a symmetric distribution 
around zero. If this is rejected there has been a significant change in the distributions between years.  

  Mean Q25 Median Q75 Wilcoxon Signed Rank 

Variable Valid 18 20 18 20 18 20 18 20 Z score P value 

Competitive 
vegetation 

cover (%) 
27 14 11 4 2 8 7 22 16 1.261 0.207 

Failed or dead 
trees (%) 

27 7 9 0 0 1 2 10 5 0.21 0.833 

Average tree 
height (cm) 

27 148 225 119 186 147 207 170 246 -4.373 ***< 0.001 

 

3.18.3 Conclusions 

The action has been well executed and is proving successful in achieving its objective. The only 
recommendation would be that guidance and/or reminders be provided to farmers to ensure that 
competing vegetation is controlled.   
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3.19 Planting New Hedgerows 

The objective of the action is to rejuvenate overgrown hedgerows, increase biodiversity and enhance 
the visual landscape.  

The action was assessed against six Specification MoS in 2020. These check the execution of the 
planting itself including use of native species78 and then the subsequent management which includes 
protection of the growing trees and replacement of dead or failed trees. 

Sites were visited during 26 May to 16 Jul (agreed survey window 1 Apr – 30 Sep).  Overall, the findings 
discussed below indicate a good standard of execution but moderate standard of aftercare. Native 
species and planting density requirements have been followed in almost all cases, and most hedges 
are stock-proof. The main issue is competitive vegetation that is above the desirable threshold in most 
cases, and there are some issues with continuity of planted hedges. Better advice and controls on 
aftercare are recommended, depending on the vegetation present, though these should respect 
extraneous factors such as weather and local authority roadside management.  

3.19.1 2020 Results  

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.19-1) and 
the performance across sites on individual MoS (Table 3.19-1). A summary of the underlying data is 
given in Table 3.19-2. Site level details are available in the Appendix.  

 

Figure 3.19-1: Planting New Hedgerows. 2020. Number of MoS met by sites 

Of the 30 sites surveyed four (13%) met all of the MoS and a further 15 (50%) met at least four of 
them. At one site (#14) the planting had totally failed in the surveyed section and thus did not meet 
any of the specifications. As covered in the previous survey, implementation itself was excellent: 
native species were used in all cases and planting density was correctly implemented in almost all 
(97%).  

  

 
78 Could be Hawthorn (Crataegus monogyna), Blackthorn (Prunus spinosa), Holly (Ilex aquifolium) or other Irish native species 

suitable to local conditions.  
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Table 3.19-1: Planting New Hedgerows. 2020 Performance on individual MoS 
  

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

Planting to consist of Hawthorn, Blackthorn, Holly or other native Irish 
hedgerow species that area suitable for local site conditions 

30 29 97 

Planting to be at least 6 plants per metre 30 24 80 

The whole hedgerow should be stock-proof 30 25 83 

Dense growth of competitive vegetation must be less than 5% 30 8 27 

Less than 5% of new planting should consist of dead or failed plants 30 18 60 

There should be less than 5% hedgerow length comprising gaps 30 18 60 

 

More than three quarters (76%) of hedges were effectively continuous (containing less than 5% gaps) 
and of the seven sites which failed four were only slightly above the 5% threshold. 83% (25) of sites 
were identified as stock-proof and for those that were not, most of these were adjacent to arable 
fields where no stock were present anyway and no sites showed signs of stock damage. Of the 12 sites 
which did not meet the dead / failed criterion only three sites (#14, #17, #25) had very high levels of 
failure – the median site had less than 5%.  Where trees had failed gaps were present. Aside from the 
three sites already mentioned, a further four (#7, #8, #19, #20) had gaps present in at least 20% of the 
hedgerow.  

Competitive vegetation was a common failing with 73% of sites failing to meet the standards. 
However, the specification is not explicit as to the desired maximum cover, only that it should be 
“controlled”. Of these sites, a large number (13) have levels of vegetation at or below 30% but at the 
remainder of sites competitive vegetation was noted by surveyors as an issue. Drought (#6, #13, #26), 
wind damage (#23) and local authority verge cutting (#17) were extraneous issues that had affected 
hedge growth at certain sites.  

Table 3.19-2: Planting New Hedgerows.2020. Summary of Underlying Data 

 Competitive vegetation cover (%) New planting failed or dead (%) Gaps (%) 
Mean 30.6 11.2 14.2 

Q_25 3.5 0.0 0.0 
Median 10.0 2.0 3.5 

Q_75 65.0 8.8 12.2 
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3.19.2 Comparative Analysis 

The action was subject to an implementation check only in 2017 so comparative analysis is only 
possible for 2018 and 2020. Relative performance is assessed by direct comparison between survey 
years on number of MoS met by site (Figure 3.19-2) and individual MoS met across sites (Figure 
3.19-3). Significance of change in MoS scores between years is assessed by an Exact Symmetry test 
(Table 3.19-3) Significance of change in the data underlying the MoS score is assessed by a Wilcoxon  
Signed Rank test (Table 3.19-4).  

 

Figure 3.19-2: Planting New Hedgerows. 2020-2018 MoS met 

On an overall basis the number of MoS met by sites shows a slight decline though this is largely driven 
by two sites (#7, #25) which are performing considerably worse than in 2018. Site #23 by contrast has 
increased its net score by 3 MoS.  

 

Figure 3.19-3: Planting New Hedgerows. 2020 – 2018. Performance on individual MoS.  

There has been a significant increase in the proportion of hedgerow comprising gaps (Z = -2.598, p = 
0.009) so less than 70% of the sites now meet the sub 5% requirement but this is not sufficient to 
change the performance on the MoS significantly. Otherwise, there has been little change in the 
quality of aftercare in the intervening two years. The change in the stockproof criterion is not 
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meaningful as nearly all non-adherent sites are in arable areas where no stock are present. 
Competitive vegetation remains the most material issue, though levels have not changed significantly 
since the previous survey and the level of vegetation is only problematic at certain sites.  

Table 3.19-3: Planting New Hedgerows. 2018 - 2020. Exact Symmetry Test 
An exact binomial test of symmetry for nominal data examines the null hypothesis that the contingency table 
below is symmetric. If rejected, then this indicates that there has been a significant change in the number of 
sites meeting MoS between years.  

 

Fail 18 
Fail 20 

Fail 18 
Pass 20 

Pass 18 
Fail 20 

Pass 18 
Pass 20 P value Sig 

Planting to consist of Hawthorn, Blackthorn, 
Holly or other native Irish hedgerow species that 

area suitable for local site conditions 
0 0 0 29   

Planting to be at least 6 plants per metre 1 0 4 24 0.125  

The whole hedgerow should be stock-proof 4 4 0 21 0.125  

Dense growth of competitive vegetation must be 
less than 5% 

16 5 5 3 1  

Less than 5% of new planting should consist of 
dead or failed plants 

6 3 5 14 0.727  

There should be less than 5% hedgerow length 
comprising gaps 

5 2 6 16 0.289  

Table 3.19-4: Planting New Hedgerows. 2018 - 2020. Wilcoxon Signed Rank Test 
This tests the null hypothesis that the difference between the paired samples has a symmetric distribution 
around zero. If this is rejected there has been a significant change in the distributions between years.  

  Mean Q25 Median Q75 Wilcoxon Signed Rank 

Variable Valid 18 20 18 20 18 20 18 20 Z score P value 

Competitive vegetation 
cover (%) 

29 31 28 4 3 10 10 60 50 0.955 0.340 

New planting failed or 
dead (%) 

29 7 12 0 0 0 2 5 10 -1.562 0.118 

Gaps (%) 29 3 11 0 0 0 3 4 10 -2.598 **0.009 

3.19.3 Conclusions 

The action has been largely successful in its objective though a few sites have experienced tree failure 
due to extraneous issues. Aftercare could be better in terms of competitive vegetation management.  
The action could be improved in the following ways: 

• Incorporate additional guidance and support to landholders on hedge management (e.g. 
competitive vegetation, drought).  

• Consider if payment conditionality or results-based payment elements would incentivise a 
better standard of aftercare.  
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3.20 Protection of Watercourses from Bovines 

The objective of the action is to protect water quality by excluding bovines from watercourses by 
means of fencing.  

The action is assessed against three Specification MoS. One of these checks that the fencing installed 
is of good quality; another checks that it is sufficiently far back from the water’s edge; and the third 
checks that there are no gaps in the fencing that might allow stock access to the water. The action is 
also assessed against a set of Outcome MoS. Measuring the effect of the measure on water quality 
and aquatic ecology was beyond the scope of the field survey. Instead, surveyors consider terrestrial 
ecology factors that indicate appropriate management of riparian sites. These check that wildflowers 
and sedges have become established in the sward, that undesirable species 79 are controlled to a 
minimum and that invasive alien species are absent.  

Sites were visited during 26 May to 7 Jul (agreed survey window of 1 Apr – 30 Sep). Overall, the action 
continues to be well implemented, though nearly 30% of sites have at least one potential issue with 
the standard of the fencing which may need to be addressed through communication or greater 
payment conditionality. The high levels of wildflower and sedge cover observed in 2018 appears to be 
a one-off with sites no longer significantly different from baseline. Undesirable species have increased 
in prevalence since baseline.  

3.20.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.20-1) and 
the performance across sites on individual MoS (Table 3.20-1). Summary statistics for numerical data 
underlying the MoS are shown in Table 3.20-2. Full site level details are available in the Appendix.  

 

Figure 3.20-1: Protection of Watercourses from Bovines. 2020. Number of MoS met 

The majority (21) of the 30 sites surveyed met all three Specification MoS and a further five met all 
but one. One site (#6) was completely unprotected and failed all three requirements.  83% of sites are 
only able to meet two of the Outcome MoS in total with 17% managing just one.   

28 out of 30 sites were deemed to have stock-proof fences and most (80%) were at least 1.5 metres 
from the water edge.  The same proportion were also completely effective in preventing stock from 
accessing the water. Most fenced off margins (70%) demonstrated floral cover in excess of 10% with 
a mean cover of 21.4% but most (80%) also had material coverage of undesirable species (mean 
11.4%). Only two sites had problems with invasive alien species: Himalayan Balsam (Impatiens 

 
79 Includes Cirsium arvense, Cirsium vulgare, Rumex obtusifolius, Rumex crispus, Senecio jacobaea, Urtica dioica  
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glandulifera) was recorded at site #17 and Montbretia (Crososimia x crososmiiflora) was recorded at 
site #21. The noxious weed Ragwort (Senecio jacobaea) was recorded at site #14. In the context of the 
action’s aims (protection of watercourses from bovine-related pollution) these are perhaps peripheral 
issues, but clearly invasive species would need addressing as part of proper riparian management. 
However, the presence of some undesirables may hint at residual nutrient enrichment or nutrient 
inflow from other parts of the field.   

Table 3.20-1: Protection of Watercourses from Bovines. 2020. Performance on individual MoS 
  

2020 

Specification MOS Valid Surveys Total passed % passed 

The fence should be stock-proof and constructed with 
permanent post and wire.  

30 28 93 

Fence should be ≥1.5m from water’s edge  30 24 80 

Stock should not be able to gain access  30 24 80 

Outcome MOS Valid Surveys Total passed % passed 

There should be no invasive alien species 30 28 93 

Cover of undesirable species should be < 5%. 30 6 20 

Cover of wildflowers and sedges should be > 10% 30 21 70 

 

 

Table 3.20-2: Protection of Watercourses from Bovines. 2020. Summary of Underlying Data 

 

Stock-
proof 

Fence >= 1.5m from 
watercourse 

Stock access 
to water 

Cover of 
wildflowers / 

sedges (%) 

Cover of 
undesirable 
species (%) 

Invasives 
present 

Mean - - - 21.4 11.4 - 

Q_25 - - - 9.0 2.9 - 

Median - - - 22.3 10.3 - 

Q_75 - - - 32.0 19.4 - 
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3.20.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.20-2, Figure 3.20-3) and individual MoS met across sites (Figure 3.20-4). Significance 
of change in MoS scores between years is assessed by a Cochran’s Q test (Table 3.20-3Table 3.22-3). 
Significance of change in the data underlying the MoS score is assessed by a Quade test (Table 3.20-4).  

 

Figure 3.20-2: Protection of Watercourses from Bovines. All Years. Number of Specification MoS Met 

 

Figure 3.20-3: Protection of Watercourses from Bovines. All Years. Number of Outcome MoS met 

There has been a slight improvement in the already high adherence to the specification since baseline, 
but that change already happened over the first couple of years. There has been no change in the 
number of Specification MoS being met by site since 2018 and indeed the scores between all three 
years are not significantly different from one another.  
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Figure 3.20-4: Protection of Watercourses from Bovines. All Years. Individual MoS.  
Paired surveys only (n = 30) 

By contrast performance on Outcome MoS is worse in 2020 relative to other years. There has been a 
significant increase in the median cover of undesirable species relative to other years and this has led 
to a significant increase in the proportion of sites failing to meet the relevant MoS. This  year has also 
seen sites drop back significantly in terms of their median wildflower and sedge cover from the high 
levels recorded in 2018 to leave sites with similar levels of floral cover to baseline. Since the quality of 
fencing overall has not changed, this suggests that the variation in the wildflower and sedge cover 
between years is due to some exogenous factor such as weather or competitive vegetation. The 
proportion meeting the wildflower cover threshold is lowest of all three years, but this is not a 
significant difference.  Nevertheless, almost all sites have remained free of invasive species during the 
lifetime of the action.  

Table 3.20-3: Protection of Watercourses from Bovines. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which if any 
are significant. 

 

Q P value 
2017-18  
P value 

2017-20  
P value 

2018-20  
P value 

The fence should be stock-proof and constructed 
with permanent post and wire.  

4.33 0.115 - - - 

Fence should be at least 1.5m from water edge  0.86 0.651 - - - 

Stock should not be able to gain access  0.25 0.882 - - - 

There should be no invasive alien species 0.00 1.000 - - - 

Cover of wildflowers & sedges should be greater 
than 10% 

3.82 0.148 - - - 

Cover of undesirable species should be less than 
5%. 

11.52 **0.003 1 **0.007 **0.007 
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Table 3.20-4: Protection of Watercourses from Bovines. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year-year changes to establish which if any are significant.  

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Undesirables cover (%) 30 6 6 11 1 0 3 4 3 10 7 7 19 

Wildflower / sedge cover (%) 30 26 39 21 13 17 9 21 45 22 35 56 32 

 

Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Undesirables cover (%) 29 6.912 2 58 0.002 ** 

Wildflower / sedge cover (%) 29 6.332 2 58 0.003 ** 

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Undesirables cover (%) 0.044 0.965 3.198 **0.003 3.242 **0.003 

Wildflower / sedge cover (%) 2.518 *0.022 0.919 0.362 3.437 **0.003 

 

3.20.3 Conclusions 

From the perspective of protecting watercourses pollution caused by stock entry, the action is 
effective at about 70% of sites (where fencing is well maintained, and stock cannot enter at any point). 
However, this still means that at nearly 30% of sites, stock are either able to access the water now or 
may be able to do so in the future because the fencing is not to standard.  There is no suggestion that 
maintenance is declining with time, and indeed comparable numbers of sites improved their scores 
as dropped back relative to 2017 and 2018. 

The increase in the undesirable species and the decline in wildflower cover are disappointing, as the 
creation of a riparian zone creates and opportunity to increase biodiversity. Possible improvements 
to the action include:  

• Stronger messaging to landholders (e.g. through circulars or advice) on the importance of 
adhering to the specification, or greater conditionality where payment would be contingent 
on proof of continual maintenance.  

• Widening of the fenced-off area to create a greater riparian zone with more biodiversity 
potential, akin to the riparian margin action.  

• There may also need to be further support within the action to assist landholders to deal with 
invasive alien species. 
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3.21 Riparian Margins 

The objective of the action is to protect watercourses by creating linear buffer zones by means of 
fencing. This is partly to avoid water quality issues directly created by livestock grazing in the riparian 
zone, but also to stabilise riverbanks and intercept nutrients transported in overland flow.    

The action is assessed against two Specification MoS. One of these checks that the fencing installed is 
of good quality and another checks that there are no gaps in the fencing that might allow stock access 
to the water. The action is also assessed against a set of Outcome MoS. Measuring the effect of the 
measure on water quality and aquatic ecology was beyond the scope of the field survey. Instead, 
surveyors consider terrestrial ecology factors that indicate appropriate management of riparian sites. 
These check that sites are not too improved as indicated by a significant presence of perennial ryegrass 
(Lolium perenne) and white clover (Trifolium repens). They also check that wildflowers and sedges 
have become established in the sward, that undesirable species80 are controlled to a minimum. Sites 
are also required to be mulched or mown at least once a year outside a controlled period. Therefore, 
surveyors have been asked to check the cover of rank grasses as well as scrub / bracken as an indirect 
indicator.    

Sites were visited between 26 May and 16 Jul (agreed survey window of 1 Apr – 15 Aug).  Overall, the 
action continues to be well implemented, though there are a few instances of decline in fence quality 
where stock are now able to access the watercourse. More communication and/or conditionality of 
payment may be needed to achieve closer to 100% adherence. The margins themselves remain free 
from grazing pressure and nutrient enrichment, but scrub and undesirable species have increased in 
the sward and several sites are rather overgrown. The high wildflower and sedge cover seen in 2018 
was not maintained though sites are still slightly more florally abundant than baseline. Greater focus 
may be needed on the action’s aftercare element to ensure competing vegetation is managed 
accordingly.   

3.21.1 2020 Results  

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.20-1) and 
the performance across sites on individual MoS (Table 3.20-1). Summary statistics for numerical data 
underlying the MoS are shown in Table 3.20-2. Full site level details are available in the Appendix.  

 

Figure 3.21-1: Riparian Margins. 2020. Number of MoS met 

 

 
80 Includes Cirsium arvense, Cirsium vulgare, Rumex obtusifolius, Rumex crispus, Senecio jacobaea, Urtica dioica  
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62% of the sites visited have margins with well-constructed fences that entirely prevent stock access 
across their length. A further 14% do not have fully stockproof fences but stock have not entered 
because the field itself is not grazed. The remaining sites either have some issue with the standard of 
the fence or else stock have found another way to access the watercourse (e.g. at site #31 from an 
adjacent field).  

Levels of soil improvement within the margins are very low, with only two sites being notably 
improved (#18, #32) in terms of the Perennial ryegrass cover; White clover is low throughout.  
Undesirable species are generally at low frequency in the sward, but 31% of the sites have high levels 
(especially sites #1, #11, #32 where cover exceeded 25%). Presence of invasive alien species was not 
assessed as a MoS for the Riparian Margin action, but surveyors did take note if any were present. 
Himalayan balsam (Impatiens glandulifera) was present at two sites (#18, and #32), Giant hogweed 
(Heraculeum mantegazzianum) was abundant at another (#23) and rhododendron at a further site 
(#9).  Japanese knotweed (Fallopia japonica) was noticed the vicinity of another site (#4).  

Most sites show very low levels of rank grasses (mean 6.2%) and no site exceeded the 50% threshold. 
However, scrub is present at roughly half the sites above the 10% threshold. Site #10 is almost a 
woodland habitat whilst site #20 is dominated by bracken. Site #1 is overgrown with bramble in places 
and also has 40% rank grass cover. As well as rhododendron, Site #9 also has bramble, gorse and 
bracken. 79% of sites had cover of wildflower and sedge exceeding 10% with the median cover at 22%.  

Table 3.21-1: Riparian Margins. 2020. Performance on individual MoS 
  

2020 

Specification MOS Valid Surveys Total passed % passed 

The fence should be stock-proof and constructed with 
permanent post and wire 

29 21 72 

Stock should not be able to gain access  29 22 76 

Outcome MOS Valid Surveys Total passed % passed 

Cover of wildflowers and sedges should be > 10% 29 23 79 

Cover of Perennial ryegrass should be < 25%   29 27 93 

Cover of White clover should be < 25%  29 29 100 

Cover of undesirable species should be ≤ 10% 29 20 69 

Cover of rank grasses should be < 50% 29 29 100 

Cover of scrub/bracken should be ≤ 10%.  29 15 52 

Table 3.21-2: Riparian Margins. 2020. Summary of underlying data 
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Mean - - 23.7 4.7 1.0 6.2 8.7 15.6 

Q_25 - - 13.0 0.0 0.0 0.0 0.0 5.0 

Median - - 22.0 0.0 0.0 0.0 2.0 10.0 

Q_50 - - 36.0 0.0 0.0 8.0 18.0 15.0 
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3.21.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.21-2, Figure 3.21-3) and individual MoS met across sites (Figure 3.21-4Figure 3.20-4). 
Significance of change in MoS scores between years is assessed by a Cochran’s Q test (Table 
3.21-3Table 3.22-3). Significance of change in the data underlying the MoS score is assessed by a 
Quade test (Table 3.21-4).  

 

Figure 3.21-2: Riparian Margins. All Years. Number of Specification MoS met 

 

Figure 3.21-3: Riparian Margins. All Years. Number of Outcome MoS met 

Specification MoS scores can be compared across 24 sites81. Overall, scores show a slight decline in 
the number of MoS being met by sites from 2017 until 2020, though the proportion meeting all the 
requirements remains high. Both fence quality and avoidance of stock access have declined since 2017 
though this change is not significant.    

 

81 Sites #3 and #12 from 2017 were replaced by #31 and #32 in subsequent years.  Site #30 could not be visited this year due 
to farmer health issues. Site #21 was only implemented since the 2018 survey. Site #10 was not surveyed in 2017 or 2018 as 

the woodland vegetation was too dense. Site #4 was not surveyed in 2018  due to a bull being in the field.  
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Outcome MoS scores can be compared across 23 sites 82 , though care should be taken in the 
interpretation as some quadrat locations and numbers from which data are sourced have changed83. 
Sites continue to maintain very low levels of nutrient improvement but are becoming increasingly 
overgrown. There has been a significant increase in the bracken/scrub cover, meaning that 
significantly fewer sites are now meeting these MoS relative to the baseline year. The increase in 
undesirables cover at underlying level is not significant but the change has been enough to trigger a 
significant increase in the number of sites exceeding 10%.  There has been no significant change in the 
proportion of sites meeting the rank grasses MoS, but rank grass cover declined significantly between 
2018 and 2020. Although not recorded as an MoS in the protocol agreed with DAFM, the sites which 
had alien invasive species present in 2017 continued to have them present this year. 

Wildflower and sedge cover has varied considerably between years with a large and significant 
increase between 2017 and 2018 followed by a decline such that 2020’s distribution is not significantly 
different from baseline. More sites meet the 10% threshold for the MoS than at baseline, but this 
difference is not significant. Whether this reflects the increasing scrub encroachment and competition 
from undesirable species or extraneous variables such as weather is not clear and needs further 
investigation. A similar pattern was also observed with the fenced-off margins in the Protection of 
Watercourses from Bovines action.    

 

Figure 3.21-4: Riparian Margins. All Years. Individual MoS 
Paired surveys only (Specification MoS (blue) n = 24; Outcome MoS (green) n = 23) 

 

82 As above, but in addition site #29 could not be assessed on Outcome MoS in 2018 as the margin had been mown 
83 Some sites at baseline were surveyed according to an earlier version of the protocol which required 10 quadr ats to be 

taken, rather than the five which is now the agreed standard.  



 

Department of Food, Agriculture and the Marine   120 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

Table 3.21-3: Riparian Margins. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which if any 
are significant.  

Q P value 
2017-18  

P value 
2017-20  

P value 
2018-20  

P value 
The fence should be stock-proof and constructed 

with permanent post and wire.  
0.75 0.687 - - - 

Stock should not be able to gain access  2.00 0.368 - - - 

Cover of wildflower and sedges should be greater 
than 10% 

10.57 **0.005 *0.024 0.083 0.068 

Cover of Perennial ryegrass should be less than 
25% 

2.00 0.368 1 **0.007 **0.007 

Cover of White clover should be less than 25% 0.00 1.000 - - - 

Cover of rank grasses should be less than 50% 2.67 0.264 - - - 

Cover of undesirable species should be no more 
than 10% 

12.00 **0.002 - *0.031 *0.031 

Cover of scrub and bracken should be no more 
than 10% 

9.80 **0.007 *0.038 *0.034 *0.180 

Table 3.21-4: Riparian Margins. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year-year changes to establish which if any are significant.  

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Perennial ryegrass cover (%) 23 7 2 4 0 0 0 0 0 0 1 1 0 

White clover cover (%) 23 2 1 1 0 0 0 0 0 0 2 1 0 

Rank grasses cover (%) 23 12 14 6 1 1 0 7 4 0 12 19 8 

Undesirables cover (%) 23 3 3 8 0 0 0 1 1 2 3 4 15 

Scrub/bracken cover (%) 23 5 11 15 0 1 7 0 10 10 7 15 18 

Wildflower / sedge cover (%) 23 23 43 24 6 28 13 21 37 22 31 58 35 

 

Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Perennial ryegrass cover (%) 23 0.694 2 44 0.505  

White clover cover (%) 23 1.122 2 44 0.335  

Rank grasses cover (%) 23 3.597 2 44 0.036 * 

Undesirables cover (%) 23 2.758 2 44 0.074  

Scrub/bracken cover (%) 23 13.907 2 44 <0.001 *** 

Wildflower / sedge cover (%) 23 15.223 2 44 <0.001 *** 

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Rank grasses cover (%) 0.596 0.554 1.967 0.083 2.563 *0.042 

Scrub/bracken cover (%) 2.227 *0.031 5.254 ***<0.001 3.027 **0.006 

Wildflower / sedge cover (%) 4.823 ***<0.001 0.089 0.929 4.733 ***<0.001 
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3.21.3 Conclusions 

From the perspective of protecting watercourses, low levels of nutrient improvement indicators 
across the sample in the margins themselves suggest that nutrient pollution from field run-off is being 
limited. From a stock entry perspective, the action is likely to be effective at about 70% of sites (where 
fencing is well maintained and stock cannot enter at any point). However, this still means that at nearly 
30% of sites, stock are either able to access the water now or may be able to do so in the fut ure 
because the fencing is not to standard. There is some suggestion that maintenance is declining with 
time, though this change is not statistically significant.   

The majority of sites still have wildflower/sedge cover in excess of 10%, but as the 2018 survey showed 
these sites have the potential to be more florally rich and diverse. This may be due to extraneous 
variables such as nutrient run-off from the rest of the parcel; but high levels of scrub, bracken and 
undesirable species at some sites suggests that these margins are not always being mulched or mown 
as per specification. Woody riparian vegetation may be less effective at intercepting sediment and 
sediment-bound pollutants, but could provide other benefits such bank stabilisation, carbon 
sequestration, and stabilisation of aquatic temperatures84. Some margins may benefit from scrub. 
Invasive alien species are present or in the vicinity at five sites but there is no support within the action 
to manage these.  

The action could be improved as follows: 

• Stronger messaging to landholders (e.g. through circulars or advice) on the importance of 
adhering to the specification, or greater conditionality where payment would be contingent 
on proof of continual maintenance.  

• A more strategic approach to riparian buffer creation could be deployed with a mixture of 
grass and woody buffers as appropriate to local ecological needs.   

• There may also need to be further support within the action to assist landholders to deal with 
invasive alien species. 

  

 
84 Cole, L. et al. (2020). Managing riparian buffer strips to optimize ecosystem services: a review. Agriculture, Ecosystems & 

Environment 296, 106891. https://doi.org/10.1016/j.agee.2020.106891  

https://doi.org/10.1016/j.agee.2020.106891
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3.22 Traditional Dry-Stone Wall Maintenance 

The objective of the action is to maintain and enhance the network of traditional freestanding dry-
stone walls, increase biodiversity, and enhance the visual landscape. 

The action is assessed against three Specification MoS. One of these checks that top stones have been 
replaced so that the wall is of full height. The second check that there are no gaps in the wall, and the 
third checks that rebuilding work has been done in the local style. The action is also assessed against 
an Outcome MoS not explicit in the specification which assesses whether a wall is structurally sound.     

Sites were visited between 15 Jan and 16 Aug (agreed window any time of year). Although most walls 
are still being maintained to specification, vegetation is now a major issue with over half the sites 
showing some kind of vegetation encroachment.  Some have already experienced collapse as a result 
and many more will likely collapse in the future if this issue is not addressed in future schemes.  

3.22.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.22-1) and 
the performance across sites on individual MoS (Table 3.22-1). Summary statistics for numerical data 
underlying the MoS are shown in Table 3.22-2. Full site level details are available in the Appendix.  

The three Specification MoS were met on 22 of the 27 sites assessed85 with a further four meeting two 
and one site which only met one. All sites had been rebuilt in the local style, but gaps and missing top 
stones which were issues at 11% of all sites visited. 21 of the 27 walls met the Outcome MoS and were 
structurally sound.  

 

Figure 3.22-1: Traditional Dry Stone Wall Maintenance. 2020. Number of MoS met 

In 6 cases (22% of sites surveyed) the wall had fallen in places. This damage was mainly associated 
with woody vegetation adjacent to the wall. A further 9 sites also displayed issues with encroachment 
which may cause problems in the future though not significant enough at this point to lead to 
imminent collapse. Another site that passed the structurally sound test (#1) had experienced a prior 
collapse and the wall had been strengthened with concrete.  

  

 
85 Three sites (#15, #18, #20) could not be visited in 2020 due to logistical challenges caused by the Covid pandemic.  
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Table 3.22-1: Traditional Dry Stone Wall Maintenance. 2020. Performance on individual MoS 
  

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

There should be a full height wall with missing top stones ≤ 5% of assessed 
wall length  

27 24 89 

There should be no gaps in the wall  27 24 89 

Rebuilt walls must be built in the local style  27 27 100 

Outcome MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

There may be minor imperfections such as minor slumping, but the wall 
should not be in danger of collapse at any point  

27 21 78 

 

Table 3.22-2: Traditional Dry Stone Wall Maintenance. 2020. Summary of Underlying Data 

 Wall not full height (%) Gaps Rebuilt in local style Structurally sound 
Mean 2.7 - - - 

Q_25 0 - - - 

Median 0 - - - 

Q_75 5 - - - 

 

3.22.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.22-2, Figure 3.22-3) and individual MoS met across sites (Figure 3.22-4). Significance 
of change in MoS scores between years is assessed by a Cochran’s Q test (Table 3.22-3). Significance 
of change in the data underlying the MoS score is assessed by a Quade test (Table 3.22-4).  

 

Figure 3.22-2: Traditional Dry Stone Wall Maintenance. All Years. Number of Specification MoS Met 
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Figure 3.22-3: Traditional Dry Stone Wall Maintenance. All Years. Number of Outcome MoS Met 

Overall scores on the Specification MoS are the same as they were at baseline and have improved 
slightly on the 2018 result.  This is because a few more sites met the full height wall criterion but 
overall, there has been no significant change in the quality of site maintenance relative to specification 
which remains very high.  

However, there is a decline in the number of sites meeting the Outcomes MoS between 2020 and 
previous years. This decline is not significant though surveyors’ descriptions suggest that vegetation 
encroachment is becoming problematic and may need to be addressed in the future.  

 

Figure 3.22-4: Traditional Dry Stone Wall Maintenance. All Years. Performance on Individual MoS. 
Paired surveys only (n = 27) 
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Table 3.22-3: Traditional Dry Stone Wall Maintenance. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which if any 
are significant. 

 

Q P value 
2017-18  
P value 

2017-20  
P value 

2018-20  
P value 

There should be a full height wall with missing top 
stones ≤ 5% of assessed wall length  

2.60 0.273 - - - 

There should be no gaps in the wall  0.33 0.846 - - - 

Rebuilt walls must be built in the local style  0.00 1 - - - 

There may be minor imperfections such as minor 
slumping, but the wall should not be in danger of 

collapse at any point  
7.14 *0.028 NA 0.125 0.125 

 

Table 3.22-4: Traditional Dry Stone Wall Maintenance. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year-year changes to establish which if any are significant.  

 

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 

surveys 
17 18 20 17 18 20 17 18 20 17 18 20 

Wall not full height (%) 27 3.2 4.9 2.7 0 0 0 0 0 0 2 7.5 5 

 

Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Wall not full height (%) 27 0.475 2 52 0.475 - 

 

3.22.3 Conclusions 

The action has been well executed but a few walls are showing structural issues. Guidance and/or 
explicit specification on vegetation management around walls may be needed for future iterations of 
this action.  
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3.23 Traditional Hay Meadow 

The objective of the Traditional Hay Meadow action is to promote the maintenance of a traditional 
method of forage conservation that is beneficial to grassland flora and fauna.  

The action was assessed against five Specification MoS. The first of these checks that a sufficiently 
diverse range of grass species excluding Perennial ryegrass (Lolium perenne) are present in the sward 
and is an explicit pre-requirement for a parcel to be entered into the action. The second checks that 
the sward has less than 50% cover of ryegrass, which is also a pre-requisite in the specification. The 
final three of these MoS check for evidence that the correct management regime is being applied (no 
grazing in the closed period, no poaching, and rushes are kept under control). The action was also 
assessed against a set of Outcome MoS. The first of these is a further check that levels of soil 
improvement are low as evidenced by low cover of White clover (Trifolium repens). Others are 
indirectly related to the action specifications but are not explicit  requirements: low scrub cover, low 
levels of undesirable flora86, as well as low levels of bare ground (<10%) are further evidence of an 
appropriate grazing and site management regime.  Finally, a good quality Hay Meadow should have a 
minimum cover of wildflowers / sedges and a reasonable diversity and abundance of positive indicator 
species87. 

Sites were visited between 22 May and 24 Jun (agreed window of 1 Apr – 30 Jun). Overall site are 
being managed to the specification but there are emerging issues beyond this with undesirable species 
and rush cover. Botanical diversity is still higher than at baseline but has not changed significantly 
since the last survey, and most sites continue struggle on floral diversity and positive indicator species. 
Sites may need more years under management or lower nitrogen application ceilings. Dropout rate is 
also a potential concern with this action.   

3.23.1 2020 Results  

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.23-1) and 
the performance across sites on individual MoS (Table 3.23-1). Summary statistics for numerical data 
underlying the MoS are shown in Table 3.23-2. Full site level details are available in the Appendix.  

 

Figure 3.23-1: Traditional Hay Meadow. 2020. Number of MoS met 

 

86 Includes: Cirsium arvense, Cirsium vulgare, Rumex obtusifolius, Rumex crispus, Senecio jacobaea, Urtica dioica  
87 For this measure, site must have at least 3 at ‘Frequent’ and 3 at ‘Occasional’, where ‘Frequent’ and ‘Occasional’ are judged 
according to a modified ‘Domin’ scale where Frequent means present at 41 – 100% of stops and Occasional means present 

at 21 – 40% of stops.  
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The requirements underpinning the Specification MoS have been executed to a high degree with 54% 
of the 26 sites surveyed88 meeting all five MoS. The Outcome MoS were also mostly achieved, though 
no site met all of them and only four met all but one. Only one site failed the poaching requirement, 
where stock had congregated around a cattle feeder (though not during the closed season). Three 
further sites had been grazed.  

Almost all sites met the requirements ryegrass cover and the vast majority of sites were well below 
50%. White clover was consistently low across all sites with a median cover of just 1.5% and even the 
site with the highest cover (#14 at 14%) was well within the threshold. This site had also clearly been 
mown after the date set out in the action requirement. All sites had very low levels of bare ground 
and scrub. The two sites which failed the scrub criterion had exactly 5% scrub. Rush cover was 
generally low and 78% of sites had less than 5%. The action specification is not explicit about the exact 
cover of rushes, just that they should be kept “under control”. Only a few sites had very high levels of 
rushes at or greater than 25% of the parcel (#3, #12, and #14). However, several sites (42%) had 
relatively high levels of undesirable species in the sward.  

Most sites (81%) had sufficient grass diversity but many were quite close to the three species threshold 
Where sites consistently came short was on the floral cover and positive indicator measures with only 
38% having sufficient cover and no sites meeting the expectations for positive indicator species.   

Table 3.23-1: Traditional Hay Meadow. 2020 Performance on individual MoS 
  

2020 

Specification MOS Valid Surveys Total passed % passed 

There should be ≥ three grasses throughout the sward. 26 21 81 

Cover of Perennial ryegrass should be < 50%   26 25 96 

Cover of rushes should be ≤ 5%. 26 18 69 

The parcel must not be grazed from April 15th after 1st of July 
and until the hay has been cut 

26 23 88 

There should be no poaching 26 25 96 

Outcome MOS Valid Surveys Total passed % passed 

Cover of White clover should be less than 30%  26 26 100 

Cover of wildflowers and sedges should be greater than 20% 26 10 38 

Min 3 Indicator Species should be Frequent and 3 Occasional 26 0 0 

Cover of bare ground should be less than 10%. 26 26 100 

Cover of undesirable species should be less than 5%. 26 15 58 

Cover of scrub/bracken etc. should be less than 5%.  26 24 92 

 

Some sites (#3, #13, #14, and #25) already show high wildflower cover and came close to meeting the 
positive indicator requirement this year, so may possibly meet the threshold when they are reassessed 
in 2020.   Site #14 comes closest to 'classic' hay meadow vegetation, with frequent black knapweed 
(Centaurea nigra), common bird's-foot-trefoil (Lotus corniculatus) and red clover (Trifolium pratense), 
as well as a number of other species such as devil's-bit scabious (Succisa pratensis).  

In some cases, herb species were mentioned as being present though not captured by the quadrats.  
This is probably a function of them being at low levels within the sward (e.g. sites #26 and #27).  These 
two sites in particular supported a small suite of species within the parcel generally considered 
excellent indicators of good quality habitat (e.g. Dactylhoriza fuschsii).  Site #30 had some positive 

 
88 The sample was already reduced to 28 due to the dropout of sites #9 and #18 in 2018. Further to this the meadows at sites 

#20 and #21 had been mown prior to the visit and were not assessable.  
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indicator coverage beyond the locations chosen for the quadrats.  Nine sites have floral cover of 10% 
to 20% and could potentially improve on this MoS alone. However, some sites were obviously 
improved (e.g. #15, #28, #29) and the effect of management may be more limited during the lifetime 
of the scheme  

Table 3.23-2: Traditional Hay Meadow. 2020. Summary of Underlying Data 

 

N
um

ber of grasses 

Cover of Ryegrass 
(%

) 

Cover of W
hite 

clover (%
) 

Cover of rushes (%
) 

Cover of bare 
ground (%

) 

Cover of 

undesirable species 

(%
) 

Cover of 

scrub/bracken (%
) 

Cover of w
ildflow

er 
/ sedge (%

) 

P
ositive Indicator 

abundance
 

Mean 3.6 13.8 3.2 7.6 1.1 5.7 0.9 15.7 0.5F, 0.5O 

Q_25 3.1 2.1 0 0 0 0.2 0 6.5 0F, 0O 

Median 3.5 6 1.5 3.5 0.1 2 0 12.2 0F, 0O 

Q_75 3.9 17.2 5.5 10 0.9 7.7 1 24.2 0F, 0O 

 

3.23.2 Comparative Analysis  

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.23-2, Figure 3.23-3) and individual MoS met across sites (Figure 3.23-4). Significance 
of change in MoS scores between years is assessed by a Cochran’s Q test (Table 3.23-3). Significance 
of change in the data underlying the MoS score is assessed by a Quade test (Table 3.23-4).  

 

 

Figure 3.23-2: Traditional Hay Meadow. All Years. Number of Specification MoS met 
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Figure 3.23-3: Traditional Hay Meadow. All Years. Number of Outcome MoS met 

The MoS can be collectively compared across years at 23 of the 26 sites 89.  There has been a slight 
improvement in terms of the number of Specification MoS being met relative to 2017 but not much 
difference between the final two survey years.  There is not much difference in the number of 
Outcome MoS being met between 2017 and 2020, and if anything, 2020 is a slight disappointment 
relative to the 2018 standards, mainly due to the increased in undesirable species.  

There has been limited change in most of the individual MoS relative to previous years and this is also 
reflected in the underlying data Table 3.23-4.  Low levels of rye-grass, white clover, and scrub, the 
continued lack of grazing evidence (in most cases) and the significant reduction in poaching from 2017 
to subsequent years suggest that site management has been to specification in terms of nutrient use 
and grazing regime. However, the amount of undesirable species in the sward has increased 
significantly this year both in terms of the change in the underlying variable and the MoS score. Rush 
cover has also increased over time though not significantly as yet. These may require consideration if 
sites are rolled over into a new scheme.  

Sites have increased in their grass diversity relative to baseline, though the heights of 2018 have not 
been maintained. These changes are significant across the years but are not large in magnitude. The 
wildflower cover remains somewhat disappointing. Although higher than in 2017, the median cover 
(15.5%) has not increased further this year relative to 2017 (16.3%) and remains some way behind the 
target (30%). In addition, with the exception of one site in 2018, no survey across all three years was 
able to meet the minimum requirement for positive indicator species and there is no significant 
difference in the number of recording at underlying data level.  

 

 
89 Two sites were new additions to the sample in 2018 and so are not in the  first year’s dataset. Site #7 was mown in 2018 

and was not assessable that year.  
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Figure 3.23-4: Traditional Hay Meadow. All Years. Individual MoS.  
Paired surveys only (n = 23) 

Table 3.23-3: Traditional Hay Meadow. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which if any 
are significant. 

 

Q P value 
2017-18  
P value 

2017-20  
P value 

2017-20  
P value 

There should be ≥ three grasses throughout the 
sward. 

1.27 0.529 - - - 

Cover of Perennial ryegrass should be < 50%   3.00 0.223 - - - 

Cover of rushes should be ≤ 5%. 3.00 0.223 - - - 

The parcel must not be grazed from April 15th 
after 1st of July and until the hay has been cut 

0.29 0.867 - - - 

There should be no poaching 8.00 *0.018 0.125 0.125 NA 

Cover of White clover should be less than 30%  0.00 1.000    

Cover of wildflowers and sedges should be 
greater than 20% 

1.27 0.529    

Min 3 Indicator Species should be Frequent and 
3 Occasional 

2.00 0.368    

Cover of bare ground should be less than 10%. 4.00 0.135    

Cover of undesirable species should be less than 
5%. 

17.17 ***<0.001 0.157 *0.010 **0.003 

Cover of scrub/bracken etc. should be less than 
5%.  

0.40 0.819    
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Table 3.23-4: Traditional Hay Meadow. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year-year changes to establish which if any are significant.  

 

Underlying Data  Mean Median Q25 Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Number of grasses 23 3 4 4 3 4 3 3 5 4 4 5 4 

Cover of Perennial ryegrass (%) 23 12 10 12 0 1 2 6 6 5 19 10 17 

Cover of White clover (%) 23 5 5 4 1 0 0 2 2 2 6 6 6 

Cover of rushes (%) 23 6 7 8 0 0 0 0 0 2 4 5 13 

Cover of bare ground (%) 23 2 1 1 0 0 0 0 0 0 1 2 1 

Cover of undesirable species (%) 23 1 0 6 0 0 0 0 0 2 1 0 9 

Cover of scrub and bracken (%) 23 1 1 1 0 0 0 0 0 0 2 1 1 

Cover of wildflowers and sedges 
(%) 

23 13 22 17 8 7 7 12 16 16 21 27 26 

Count of Frequent 23 1 1 1 0 0 0 0 0 0 1 2 1 

Count of Occasional 23 1 1 1 0 0 0 0 1 0 1 1 1 

 

Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Number of grasses 23 13.31 2 44 <0.001 *** 

Cover of Perennial ryegrass (%) 23 0.38 2 44 0.687  

Cover of White clover (%) 23 1.20 2 44 0.312  

Cover of rushes (%) 23 1.11 2 44 0.337  

Cover of bare ground (%) 23 0.41 2 44 0.669  

Cover of undesirable species (%) 23 18.28 2 44 <0.001 *** 

Cover of scrub and bracken (%) 23 0.19 2 44 0.830  

Cover of wildflowers and sedges 
(%) 

23 4.35 2 44 0.019 * 

Count of Frequent 23 2.46 2 44 0.097  

Count of Occasional 23 1.83 2 44 0.173  

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Number of grasses 5.12 ***<0.001 2.04  *0.047 3.08  **0.005 

Cover of undesirable species (%) 2.11 *0.041 3.85  **0.001 5.96 ***<0.001 

Cover of wildflowers and sedges 
(%) 

2.82 *0.021 0.67 0.508 2.15 0.055 
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3.23.3 Conclusions 

The action has been largely executed to a good standard with respect to the specification, which has 
been maintained over all three survey years. Dropout rate is a potential concern: each year a couple 
of farms in the sample have abandoned the action and reverted to a conventional mowing/grazing 
regime.  

The wildflower results are somewhat disappointing as this MoS is not particularly stringent in terms 
of what a medium quality Hay Meadow is likely to support, especially as most of the other MoS are 
being met. The failure to meet indicator species may be due to the set of indicators chosen which are 
more reflective of dry calcareous conditions rather than those that might be found on wetter or more 
acidic soils.  

Another reason for this could be that the lag between change in management and significant change 
in botanical diversity for Hay Meadows can be very long (often more than 10 years). So, if most sites 
have only been under appropriate management for less than five years, then it is not surprising that 
most have not met these MoS. Nevertheless, a study of hay meadow sites in AEOS also found very few 
positive indicator species even though the permissible nitrogen application rates were lower in that 
scheme (30 kg ha-1 yr-1 vs. 40 kg ha-1 yr-1) 90. The lack of indicator species may also reflect that soils are 
still too nutrient rich to support much botanical diversity and wildflower abundance. Residual nutrient 
levels in the soil may also explain the increase in undesirable species.  

Suggested modifications to the action include: 

• A lower ceiling for nitrogen application, accompanied by an appropriate payment regime to 
ensure that farmers are sufficiently incentivised to remain in the action.  

• Incentives are also needed to ensure that farms in the existing action continue into a new 
scheme to allow more time for management to translate into biodiversity metrics.  

• Adjustment to the indicator species used in the monitoring programme to capture positive 
indicator species appropriate to wetter and more acidic soils.  

 

  

 
90 Ó hUallacháin et al (2016). A comparison of grassland vegetation from three agri -environment conservation measures. 

Irish Journal of Agricultural and Food Research 55(2): 176-191.  
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3.24 Traditional Orchards 

The objective of the action is to increase biodiversity and provide a habitat for wildlife on the farm. 
Traditional orchards also ensure the survival of old fruit varieties and enhance the visual and historical 
value of the landscape.  

The action was assessed against five Specification MoS in 2020. These check the execution of the 
planting itself and then the subsequent management which includes protection of the growing trees 
and replacement of dead or failed trees. An Outcome MoS to check the trees have grown to a 
sufficient height is also assessed.  

Sites were visited between 26 May to 16 Jul (agreed window could be at any time of year). Some 
aspects are the same as before: the correct number of trees have been planted but often too close 
together. Most trees are property supported and almost all have been protected from grazing 
damage. Where trees have failed, they have almost all been replaced. The majority of orchards 
appeared to be flourishing and healthy.  Overall, the findings discussed below indicate a reasonable 
standard of execution and a continuing good standard of aftercare. Guidance on planting density and 
a requirement to control competing vegetation (where appropriate) may be beneficial in subsequent 
schemes.  

3.24.1 2020 Results 

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.24-1) and 
the performance across sites on individual MoS (Table 3.24-1). A summary of the underlying data is 
given in Table 3.24-2. Site level details are available in the Appendix.  

 

Figure 3.24-1: Traditional Orchard. 2020. Number of MoS Met 

The action was mostly successful with respect to the specification with 5 of the 27 sites91 meeting all 
the criteria on which they could be assessed, and a further 14 met all but one of these. All but two 
sites met the Outcome MoS.  

Almost all sites met the criterion for planting of at least 10 fruit trees. Nearly all sites had been 
protected from grazing damage though on some sites not all trees were tied, secured or deemed to 
be self-supporting.  Of those not meeting the spacing requirement, six were only 1 metre short of the 

 
91 28 sites were visited for the action in this year but the orchard was absent at site #29 and subsequently confirmed that 

the action had been dropped from GLAS.  
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preferred density. However, that still left a number of sites where trees were too densely packed, 
meaning that they may need thinning in the future. Two sites had suffered wind damage. Replacement 
of failed or damaged trees was also good at those sites that required it with only two sites failing to 
comply. The one MoS where implementation was not optimal was planting density where 17 of the 
27 orchards were planted with trees less than 7m apart.  

Table 3.24-1: Traditional Orchards. 2020. Performance on individual MoS 
  

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

There should be at least 10 fruit trees, within 0.05Ha   27 25 93 

Trees must be spaced with a radius of 7m apart92 27 10 37 

All trees must be supported with a suitable stake and secured with a 
suitable tie or self-supporting 

27 18 67 

Trees should not be damaged by grazing 27 24 89 

Failed or dead trees must be replaced during the next planting season  27 25 93 

Outcome MOS 
Valid 

Surveys 
Total 

passed 
% 

passed 

By year 5 average tree height should be ≥ 1.5m 27 25 93 

 

Despite these issues, tree growth has been good and all apart from two orchards had average tree at 
or above 1.5m. Three of the orchards had trees that were bearing fruit. On the two sites where trees 
were not meeting this requirement at site #22 this was because the trees had suffered wind damage 
and had been removed. At site #12 trees were not supported and the area was overgrown with gorse.  

Table 3.24-2: Traditional Orchards. Summary of Underlying Data 

 
Spacing 

(m) 
Trees supported 

(%) 
Trees damaged by 

stock (%) 
Number of dead 

trees 
Average tree 
height (cm) 

Mean 5.4 78.6 1.1 0.4 194.9 

Q_25 3.8 90 0 0 157.5 

Median 6 100 0 0 180 

Q_75 7 100 0 0.5 238.5 

 

3.24.2 Comparative Analysis 

The action was subject to an implementation check only in 2017 so comparative analysis is only 
possible for 2018 and 2020. Relative performance is assessed by direct comparison between survey 
years on number of MoS met by site93 (Figure 3.24-2) and individual MoS met across sites (Figure 
3.24-3). Significance of change in MoS scores between years is assessed by an Exact Symmetry test 
(Table 3.24-3) Significance of change in the data underlying the MoS score is assessed by a Wilcoxon 
Signed Rank test (Table 3.24-4).  

 

92 This is assumed to mean that trees must be at least 7m apart.  
93 The failure of the orchard at site #22 for this year means that only 26 sites can be directly compared for the purposes of 

the comparative analysis.   
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Figure 3.24-2: Traditional Orchard. 2018 - 2020. Number of Specification MoS met 

 

Figure 3.24-3: Traditional Orchards. 2018 - 2020. Individual MoS 

On an overall basis the number of MoS met by sites shows a slight decline, though this is driven by 
two sites (#1, #3) have declined by two MoS since 2018.  

The change in years is mostly due to a slightly weaker performance on the spacing MoS and the 
supporting MoS. However, the actual change in spacing density recorded is not large (Table 3.24-4) 
and may simply reflect rounding differences in surveyors’ judgement (the sites were not surveyed by 
the same individual). In the case of one site that failed the supported requirement this year but not in 
2018, the orchard still has 90% of trees adequately supported.  None of the underlying variables 
associated with the Specification MoS or the performance on the MoS have changed significantly.  

Trees have continued to grow at an acceptable rate since 2018 from a median height of 175 cm to 190 
cm, an increase that is statistically significant (Z = -2.744, p = 0.006).  
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Table 3.24-3: Traditional Orchards. 2020 - 2018. Exact Symmetry Test 
An exact binomial test of symmetry for nominal data examines the null hypothesis that the contingency table 
below is symmetric. If rejected, then this indicates that there has been a significant change in the number of 
sites meeting MoS between years.  

 

Fail 18 
Fail 20 

Fail 18 
Pass 20 

Pass 18 
Fail 20 

Pass 18 
Pass 20 P value Sig 

There should be at least 10 fruit trees within 
0.05Ha 

1 0 0 25   

Trees must be spaced with a radius of 7m apart 10 2 6 8 0.289  

All trees must be supported with a suitable stake 
and secured with a suitable tie or self-supporting 

3 2 5 16 0.453  

Trees should not be damaged by grazing 2 1 1 22 1  

Failed or dead trees must be replaced during the 
next planting season 

0 1 2 23 1  

Table 3.24-4: Traditional Orchards. 2020 - 2018. Wilcoxon Signed Rank Test 
This tests the null hypothesis that the difference between the paired samples has a symmetric distribution 
around zero. If this is rejected there has been a significant change in the distributions between years.  

  Mean Q25 Median Q75 Wilcoxon Signed Rank 

Variable Valid 18 20 18 20 18 20 18 20 Z score P value 

Spacing (m) 26 6 6 5 4 7 6 7 7 1.939 0.052 

Trees 
supported (%) 

26 84 82 100 91 100 100 100 100 1.282 0.200 

Trees 
damaged by 

stock (%) 
26 5 1 0 0 0 0 0 0 1.019 0.308 

Number of 
dead trees 

26 0 1 0 0 0 0 0 1 -1.321 0.187 

Average tree 
height (cm) 

26 169 202 144 160 175 190 196 243 -2.744 **0.006 

3.24.3 Conclusions 

The action is working well in terms of its desired objective. Farmer might benefit from more advice on 
planting to ensure spacing is adequate to avoid competition between trees as they grow. A 
requirement within the specification to control competitive vegetation at an appropriate time of year 
would also be beneficial.   



 

Department of Food, Agriculture and the Marine   137 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

3.25 Twite (Option A) 

The objective of the action is to develop and maintain nesting and foraging habitats for Twite during 
the breeding and wintering season. Option A aims to create ideal foraging conditions for Twite within 
grassland fields that have typically been subject to relatively low levels of agricultural improvement, 
such that they contain a range of target plant species on which Twite feed.  Actions within this option 
are designed to encourage seeding of these plants by either late mowing or appropriate grazing 
management 

The Twite (Option A) action was assessed against one Specification MoS. This checks that a sward of 
at least 5cm average height is present and relates to the requirement to produce a “suitable” sward 
(an overly short sward is unlikely to produce seeds on which Twite forage).  The action is also assessed 
against an Outcome MoS. This checks that there are sufficient species present that are identified as 
primary or secondary food plants (breeding season only) in the NPWS manual94. The action is also 
assessed against a Result MoS to check if any Twite are present. 

Sites were visited from 27 May – 9 Jul (agreed window of 24 May – 15 Aug). There has been a slight 
decline in sward height and availability of Twite foraging resources. The number of sites where Twite 
were seen has not changed. A more extensive surveying approach may be needed to establish the full 
effect of the action on the Twite. However, at present there is scope to improve the quality of swards 
to be more attractive to Twite and to better target the action to areas with known breeding 
populations.   

3.25.1 2020 Results 

Data is presented in terms of the performance across sites on individual MoS (Table 3.25-1). Summary 
statistics for numerical data underlying the MoS are shown in Table 3.25-2. Full site level details are 
available in the Appendix. 87% of sites met the Specification MoS for sward height, but only 17% met 
the Outcome MoS for forage species availability.  

Table 3.25-1: Twite. 2020 Performance on individual MoS 
  

2020 

Specification MOS Valid Surveys Total passed % passed 

Average sward height of 5cm or over 30 26 87 

Outcome MOS Valid Surveys Total passed % passed 

Recognised Twite breeding season forage species presence: 
minimum 3 frequent and 3 occasional95.   

30 5 17 

Result MOS Valid Surveys Total passed % passed 

Twite present 30 2 7 

Sites are failing the forage species criteria for a variety of reasons: either they are too improved (sites 
#5, #15, #25 and #30) or the wrong type of habitat (#7, #19) to support an adequate range of target 
forage species. Others were atypical breeding habitat comprising saltmarsh-type vegetation (e.g. #2, 
#3).  The habitat here may have been more appropriate winter habitat. In some cases (#13, #20, and 
#28) it may reflect that both parts of the parcel had been grazed. Sites #23, #24 and #26 were noted 

 

94 McLoughlin (2011). Management prescriptions for Twite in Ireland.  

https://www.npws.ie/content/publications/management-prescriptions-twite-ireland 
95 ‘Frequent’ and ‘Occasional’ are judged according to a modified ‘Domin’ scale where Frequent means present at 41 – 100% 

of stops and Occasional means present at 21 – 40% of stops. 

https://www.npws.ie/content/publications/management-prescriptions-twite-ireland
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as being particularly species rich and would likely fulfil the requirements for Annex I habitat 
vegetation.   

Twite were present at or flying over two sites (sites #1 and #21) only. Where habitat conditions were 
suitable, but birds were not present this could simply reflect bad luck in terms of timing of a single 
‘snapshot’ survey. It could also be because some of the sites selected in the sample were outside the 
recognised current breeding range in Ireland so are unlikely to support Twite at the time being or in 
the near future (e.g. #22 - #24). Other farmland birds (Chough, Linnet, Meadow Pipit, Sedge Warbler, 
Skylark and Stonechat) were also recorded at many of the sites.  

Table 3.25-2: Twite. 2020. Summary of Underlying Data 

Site 

Average 
Sward 
Height 

Positive Indicator species Frequent, 
Occasional (number) 

Twite 
(number) Other Birds 

Mean 21.3 2.0F, 1.7O 0.1 - 

Q_25 9.2 1F, 1O 0 - 

Median 15.6 2F, 2O 0 - 

Q_75 23.8 3F, 2O 0 - 

 

3.25.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on individual MoS met 
across sites (Figure 3.25-1). Significance of change in MoS scores between years is assessed by a 
Cochran test (Table 3.25-3). Significance of change in the data underlying the MoS score is assessed 
by a Quade test (Table 3.25-4).  

 

Figure 3.25-1: Twite. All Years. Individual MoS 

Median sward height has declined relative to baseline, but the vast majority of sites remain above the 
5cm threshold. There is also a slight decline in the abundance of recognised forage species with the 
proportion of “Occasional” increasing at the expense of “Frequent”. This change has meant that net 
six of the sites which previously met the sward composition requirement no longer do, but this 
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difference is not significant. The two sites which had Twite in 2020 were either sites that had 
previously had Twite in 2018 or where Twite were recorded nearby.  

Table 3.25-3: Twite. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which if any 
are significant. 

 

Q 
P 

value 
2017-18  

P value 
2017-20  

P value 
2018-20  

P value 
Average sward height of 5cm or over 4.667 0.097 - - - 

Recognised Twite breeding season forage species 
presence: minimum 3 frequent and 3 occasional 

3.647 0.161 - - - 

Twite present 0.500 0.779 - - - 

 

Table 3.25-4: Twite. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year-year changes to establish which if any are significant.  

 

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Sward height (cm) 29 30 20 22 15 10 9 21 20 16 42 25 24 

Count of Frequent 30 3 3 2 1 2 1 2 3 2 5 4 3 

Count of Occasional 30 1 2 2 0 1 1 1 1 2 1 2 2 

Number of Twite  30 1 0 0 0 0 0 0 0 0 0 0 0 

 

Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Sward height (cm) 29 5.231 2 56 0.008 ** 

Count of Frequent 30 4.507 2 58 0.015 * 

Count of Occasional 30 7.227 2 58 0.002 ** 

Number of Twite  30 0.199 2 58 0.820  

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Sward height (cm) 2.521 *0.022 3.016 *0.012 0.495 0.622 

Count of Frequent 0.123 0.903 2.659 *0.021 2.536 *0.021 

Count of Occasional 2.903 **0.008 3.578 **0.002 0.675 0.502 

 

 

 



 

Department of Food, Agriculture and the Marine   140 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

3.25.3 Conclusions 

Most swards have been of sufficient height during the duration of the action but have struggled to 
provide a sufficient cover of recognised Twite foraging species being either too improved, not the 
correct type of habitat, or overgrazed. Few sites had Twite present, though that may also because 
they were outside recognised breeding areas.  

Aside from the spatial selection, the lack of Twite presence should be taken into context with the 
survey method which was a single point site-based survey. To gain a fuller understanding of the extent 
to which interventions are supporting Twite populations more frequent surveys would be required 
within the window at sites and in the surrounding area, including counterfactual locations.  

Improvements to the action could include: 

• Tighten site selection to only include sites within or close to known breeding populations.  
• Encourage greater uptake of the Traditional Hay Meadow action in areas within or close to 

known breeding populations as hay meadows also provide suitable Twite foraging resources 
during the breeding season. 

• Adopt a results-based approach where landholders are paid according to the quality and 
quantity of Twite foraging resources. This may need to be integrated with other elements of 
the Twite action to ensure adequate winter forage is available.  
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3.26 Wild Bird Cover 

The objective of the action is to sow a seed crop mix that provides a food source and winter cover for 
farmland birds and other fauna.   

The action was assessed against two Specification MoS. The first checks that the cover crop has been 
established to a sufficient height (15cm). The height threshold is not explicit in the action requirements 
but is implicit given the requirement that the crop is not harvested. The second checks that the crop 
species referred to in the specification are present both in absolute number (at least two present) and 
in area of coverage (at least half the sward under management). The action is not assessed against 
any further MoS, but the absolute number of birds is noted, as is the presence of any Red and Amber-
listed Birds of Conservation Concern. 

Sites were visited from 10 Jan to 6 Feb (agreed survey window 1 Dec – 14 Mar). After an improvement 
in the quality of sites in 2018, the condition is now similar to that observed in 2017. A number of cover 
crops sown have not produced swards where the crop species are in high abundance. Weather and 
existing site condition could be contributing factors. More birds were observed per site in previous 
years, but this decline is not significant and bird numbers are more consistent across sites.  

3.26.1 2020 Results  

Data is presented in terms of the total number of MoS met by sites by MoS type (Figure 3.26-1) and 
the performance across sites on individual MoS (Table 3.26-1). Summary statistics for numerical data 
underlying the MoS are shown in Table 3.26-2. Full site level details are available in the Appendix 

 

Figure 3.26-1: Wild Bird Cover. 2020. Number of MoS met 

As shown in Figure 3.26-1 at site level, of the 29 sites surveyed96 eight met all of the MoS and 18 met 
all but one. At sites #8 and #11 the crop had failed whilst at site #27 the seed mix had not been sowed 
at all. Hence these sites did not meet either of the requirements. With the exception of these sites all 
others had sufficiently tall swards and most were able to establish two of the specified crops (mostly 
oats and linseed; but few managed to have at least two of these crop species present in sufficient 
quantity.  

Site #2 appeared to be inappropriately selected for this action and comprised species-rich wet 
grassland with fen/flush characteristics, which should not be replaced with wild bird cover. A few 
other sites were also very wet and rush-covered (#3, #4, #20, #21, #25) which would have limited 

 
96 Site #28 dropped out of GLAS and a suitable replacement could not be identified in time, hence the sample size has reduced 

to 29.  
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growth of the cover crop. Weather conditions may have also limited the growth at #7 and #11, whilst 
sites #1 and #20 were not protected from stock entry. Some farmers also reported issues with corvid 
feeding on the crop rather than songbirds.  

Table 3.26-1: Wild Bird Cover. 2020. Performance on individual MoS 
  

2020 

Specification MOS 
Valid 

Surveys 
Total 

passed 
% passed 

Height of vegetation to be at least 15cm on average 29 26 90 

Wheat, barley, Oats, Triticale, Oilseed rape, Linseed, Mustard and Kale, 
to comprise cumulatively at least 50% of the sward and at least two of 

the above species to be present. 
28 8 29 

Sub-criteria for Crop Species MoS 
Valid 

Surveys 
Total 

passed 
% passed 

Crop species comprise cumulatively at least 50% of sward 28 9 32 

At least two species present 28 23 82 

Despite this issue most sites had birds present on the parcel with a median of 19 relevant individuals 
recorded across the sample. The majority of the birds recorded were in the finch family (chaffinch, 
goldfinch, greenfinch and linnet).  The majority of the birds recorded were in the finch family: chaffinch 
(Fringilla coelebs), goldfinch (Carduelis carduelis), greenfinch (Carduelis chloris) and linnet (Carduelis 
cannabina).  Yellowhammers (Emberiza citrinella) were recorded on five sites, with three sites having 
more than 5 individuals. Reed bunting (Emberiza schoeniclus) were recorded at six sites.  Linnet were 
recorded in good numbers (>30) at five sites. 

Table 3.26-2: Wild Bird Cover. 2020. Summary of underlying data 

 

Average vegetation 
height (cm) 

Cover of correct 
species (%) 

Number of correct 
species 

Number of birds 
(all types) Comments 

Mean 42.3 36.8 1.8 32.7 - 

Q_25 34.2 26.5 2 7 - 

Median 42 38.5 2 19 - 

Q_75 51.2 53.5 2 38 - 

 

3.26.2 Comparative Analysis 

Relative performance is assessed by direct comparison between survey years on number of MoS met 
by site (Figure 3.26-2, Figure 3.26-3) and individual MoS met across sites (Figure 3.26-4). Significance 
of change in MoS scores between years is assessed by a Cochran test (Table 3.26-3). Significance of 
change in the data underlying the MoS score is assessed by a Quade test (Table 3.26-4).  
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Figure 3.26-2: Wild Bird Cover. All Years. Number of Specification MoS met 

 

Figure 3.26-3: Wild Bird Cover. All Years. Number of Sward Composition Components met 

The implementation of this action has returned to a similar level as 2017 with only around a third of 
sites able to meet all the MoS. The driving factor is the cover of the required crops in the sward which 
after a significant increase from 2017 to 2018 has now significantly declined. The percentage cover is 
even lower than at baseline though this difference is not statistically significant. The number of species 
present is significantly different from baseline but there is less variation between sites so a greater 
proportion are at or above the two species threshold in comparison to previous years.  

The number of birds observed has declined relative to baseline but the change is not significant, 
despite the corresponding decline in cumulative cover over that time.  
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Figure 3.26-4: Wild Bird Cover. All Years. Individual MoS and Sward Composition Components 

Table 3.26-3: Wild Bird Cover. All Years. Number of MoS. Cochran’s Q test.  
This examines the data to establish if positive responses to a particular MoS are not equally likely across all three 
years and thus if there are differences in response rate between the years. If a significant difference is observed 
pairwise symmetry tests are conducted on each of the three possible year-year changes to establish which if any 
are significant. 

 

Q P value 
2017-18  

P value 
2017-20  

P value 
2018-20  

P value 
Height of vegetation to be at least 15cm on 

average 
3.500 0.174 - - - 

Wheat, barley, Oats, Triticale, Oilseed rape, 
Linseed, Mustard and Kale, to comprise 

cumulatively at least 50% of the sward and at 
least two of the above species to be present. 

4.875 0.087 - - - 

Crop species comprise cumulatively at least 50% 
of sward 

6.125 *0.047 0.317 0.198 0.063 

At least two species present 4.909 0.086 - - - 

Table 3.26-4: Wild Bird Cover. All Years. Underlying Data. Quade Test. 
This examines the data to establish if there are significant differences in the distribution of values for each year. 
If a significant difference is observed a post hoc Quade test with t-distribution approximation is then conducted 
on each of the three possible year-year changes to establish which if any are significant.  

 

Underlying Data  Mean Q25 Median Q75 

Variable 
Paired 
surveys 

17 18 20 17 18 20 17 18 20 17 18 20 

Sward height (cm) 29 53 49 42 36 31 34 52 50 42 67 58 51 

Cover of correct species (%) 28 41 51 37 21 29 27 45 56 39 59 73 54 

Number of correct species 28 3 3 2 1 1 2 2 3 2 5 5 2 

Number of birds 29 59 34 33 12 1 7 36 10 19 81 50 38 
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Quade Test 
Paired 

surveys 
F DF Denom DF P value Signif. 

Sward height (cm) 29 3.041 2 56 0.056  

Cover of correct species (%) 28 4.591 2 54 0.014 * 

Number of correct species 28 3.244 2 54 0.047 * 

Number of birds 29 3.147 2 56 0.051  

 

Post-hoc Quade Test 
t 

2017-18 
P value 

 2017-18 
t 

2017-20 
P value 

 2017-20 
t 

2018-20 
P value 

 2018-20 

Cover of correct species (%) 2.276 *0.040 0.595 0.555 2.870 *0.018 

Number of correct species 0.635 0.528 1.819 0.112 2.454 0.052 

 

3.26.3 Conclusions 

The action has been reasonably well executed, but few sites have managed to establish the designated 
crop to sufficient density and diversity of arable species. Some sites are simply not well suited for the 
action (too wet, rush-covered and prone to flooding). Despite this most sites had birds present and 
feeding when surveyors visited, though the large numbers observed at baseline have not been seen 
in subsequent years. Some sites in the final year survey had no seeds left on the crop but may still 
have been of value earlier in the season when they might have supported higher bird numbers. Further 
investigation incorporating a more detailed site assessment is needed to understand the reasons. 

Recommended modification to the action include: 

• Improved site selection to avoid overly wet sites. 

• A more enhanced survey incorporating an earlier visit in late autumn in addition to the winter 
visit may provide a more complete picture of seed availability and site usage than a single visit 
in winter.  
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4 SYNTHESIS OF FINDINGS 

Each action has different objectives and a different set and number of MoS against which it has been 
judged. To enable a reasonable synthesis of the overall performance of the GLAS scheme, actions are 
grouped according to commonalities of objectives and requirements as follows:  

4.1 Habitat Actions 

Arable Grass Margins, Commonages, Environmental Management of Fallow Land, Farmland Habitat, 
Low-input Permanent Pasture and Traditional Hay Meadow are all actions which prescribe 
management systems with the aim of promoting botanical diversity within farmland through 
appropriate grazing / cutting, grass mixes, low nutrient inputs and other specifics. They differ in terms 
of the scale of management, farming system context, and whether the habitats are designated as 
Natura 2000 sites.  

Table 4.1-1: Habitat Actions. Average Specification MoS pass rate by year 
 

Specification MoS   

Action % Pass 2017 % Pass 2018 % Pass 2020 

Arable Grass Margins - 40 23 

Commonages - - - 

Environmental Management of Fallow Land - 68 76 

Farmland Habitat (Grassland) - - - 

Low-input Permanent Pasture 85 94 88 

Traditional Hay Meadow 85 89 86 

As per Table 4.1-1, Low-input Permanent Pasture and Traditional Hay Meadow parcels were almost 
all excellently executed with respect to the specifications assessed across all three years. The Arable 
Grass Margin and Fallow parcels were somewhat less successful, which largely reflected that the 
cumulative cover of cock’s-foot and Timothy grasses was not always at the desired extent. In both 
actions, these grasses have tended to be replaced by a range of other grasses in the sward. The other 
two actions were not assessed against any specifications.  

Performance on the Outcome MoS was more consistent across actions and of a high standard in terms 
of the proportion of measures passed (Table 4.1-2). The data suggest that sites are being appropriately 
grazed or cut, and soils are generally not too nutrient enriched. A number of Farmland Habitat 
(Grassland) sites were assessed against criteria for semi-natural grassland habitat when the actual 
parcel management requirements allowed for the maintenance of a more improved regime within 
that particular locality. If these are taken into account, then the performance for this action is stronger 
though the sites which scored the highest had clearly been in good management for some time before 
GLAS. Some of the Commonage issues noted in 2018 (e.g. bare peat) were less noticeable in 2020.  

Table 4.1-2: Habitat Actions: Average Outcome MoS pass rate by year 
 

Outcome MoS   

Action % Pass 2017 % Pass 2018 % Pass 2020 

Arable Grass Margins - 68 79 

Commonages 80 67 74 

Environmental Management of Fallow Land - 80 78 

Farmland Habitat (Grassland) 67 71 66 

Low-input Permanent Pasture 72 81 75 

Traditional Hay Meadow 67 71 65 
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Higher scores would have been achieved if sites had met MoS related to botanical diversity (wildflower 
and sedge cover, forb cover, number of grasses, presence of positive indicator species) which 
considerably underperform other MoS (Table 4.1-3). At some sites this could be attributed to 
individual management issues, but in general the poor performance reflects limitations in the action 
specification and/or scheme design. The sowing mix in the arable actions encourages tall grasses 
which will outcompete forbs over a five-year agreement. Nutrient application ceilings and/or grazing 
levels may also be limiting floral diversity in grasslands actions over the same time horizon.  

Table 4.1-3: Habitat Actions: Botanical Diversity MoS performance by year. 
This includes MoS relating to wildflower, sedge or forb cover, positive indicator species and grass diversity (not 
including sown grasses, ryegrass, white clover, and undesirable species).  

 

   

Action % Pass 2017 % Pass 2018 % Pass 2020 

Arable Grass Margins - 29 52 

Commonages 70 30 30 

Environmental Management of Fallow Land - 23 24 

Farmland Habitat (Grassland) 19 29 19 

Low-input Permanent Pasture 30 33 28 

Traditional Hay Meadow 16 17 19 

 

Extending agreement durations beyond five years is challenging given the CAP funding cycle, though 
if these agreements can be rolled over into future schemes then continuation of monitoring at these 
sites would help determine if diversity can be achieved given sufficient time under these regimes. 
Otherwise, modifications to action design have been suggested that may help promote greater 
botanical diversity within a five-year limit. For the arable actions this includes elements such as flower-
rich sowing mixes, semi-parasitic grass inhibitors. For the other actions a more pro-active approach is 
needed with site-specific objectives that go beyond passive continuity management. These would 
target higher botanical diversity with more exacting nutrient or grazing requirements as well as explicit 
habitat restoration activities appropriate to peatlands such as brash spreading and drain blocking. 
Results-based payments may be needed to incentivise more active participation.  

For some actions modifications to the surveying approach are recommended. For Commonages and 
Farmland Habitat the survey would be bespoke to the habitats and associated management set out in 
the management plans. The range of indicator species for Traditional Hay Meadow should be adjusted 
to better suit acidic and marshy conditions. For permanent pasture and hay meadows, counterfactual 
surveys may be beneficial to help understand how beneficial fertiliser application and grazing regimes 
are with respect to wider biodiversity indicators.   
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4.2 Watercourse Protection Actions 

Protection of Watercourses from Bovines and Riparian Margins are both actions designed to improve 
water quality by excluding livestock and (in the latter case) intercepting nutrients before they enter 
watercourses.     

Table 4.2-1: Watercourse Protection Actions. Average Specification MoS pass rate by year 
 

Specification MoS   

Action % Pass 2017 % Pass 2018 % Pass 2020 

Protection of Watercourse from Bovines 84 81 84 

Riparian Margins 90 81 74 

 

Adherence to the specifications (maintenance of fencing and stock exclusion) has remained at a high 
level for both actions but adherence in the Riparian Margin action has declined somewhat since 2017.  
Around 30% of sites have either an issue with fence continuity or stock access which may limit the 
actions’ effectiveness with respect to watercourse protection.  

Table 4.2-2: Watercourse Protection Actions. Average Outcome MoS pass rate by year 
 

Outcome MoS   

Action % Pass 2017 % Pass 2018 % Pass 2020 

Protection of Watercourse from Bovines 79 80 61 

Riparian Margins 88 92 82 

 

The botanical quality of the riparian zone created in both actions has declined since the 2018 survey 
with sites showing increased levels of undesirable species and reduced wildflower/sedge cover (see 
also Table 4.2-3). This may be due to continued nutrient run-off from the rest of the parcel or a legacy 
of previously high nutrient levels. Scrub encroachment is also noted at nearly half the Riparian Margin 
sites but this may not necessarily be bad as woody riparian buffers can provide complementary 
benefits to grassed buffers. Invasive alien species are noted at a few sites.  

Table 4.2-3: Watercourse Protection Actions. Botanical MoS pass rate by year 
This includes MoS relating to wildflower and sedge cover. 

 

Outcome MoS  
 

Action % Pass 2017 % Pass 2018 % Pass 2020 

Protection of Watercourse from Bovines 83 87 70 

Riparian Margins 70 100 79 

 

Although both actions appear to be largely effective in their core objective of watercourse protection, 
there are opportunities to enhance the botanical diversity and wider ecosystem service provision of 
the margin created. This may require an extension of the buffer zone itself, strategic zones for woody 
rather than grassy buffers. Farmers may need additional support and incentives to improve the quality 
of management.   
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4.3 Landscape Feature Actions 

Hedge Coppicing, Hedge Laying, Hedge Planting, Planting a Grove of Native Trees, Traditional Dry 
Stone Wall Maintenance, and Traditional Orchards are all actions whose objectives are to increase 
biodiversity and improve the visual landscape by restoring or creating features traditionally associated 
with Irish farmland landscapes.  

Table 4.3-1: Landscape Feature Actions. Specification MoS pass rate by year 
 

Specification MoS  
 

Action % Pass 2017 % Pass 2018 % Pass 2020 

Coppicing of Hedgerows - 57 57 

Laying of Hedgerows - 78 70 

Planting New Hedgerows - 73 68 

Planting a Grove of Native Trees - 75 76 

Traditional Orchards - 84 76 

Traditional Dry-Stone Wall Maintenance 93 93 93 

 

Dry stone walls continue to be maintained to very high standards both in terms of the specification 
requirements (wall height, continuity, and style). As for the actions relating to tree and hedgerow 
features, no Outcome MoS were assessed this year, but the specification has largely been followed. 
Where planting was required, native species have almost always been used; growing trees have been 
protected from stock and other browsers where necessary. Failed or dead trees have mostly been 
replaced and mature tree damage has been avoided.  

Some aspects of tree and hedgerow actions were less well executed. Tree density in hedge planting 
was done to specification, but planting was often too sparse in the hedge coppicing and laying actions 
leaving a few sites with noticeable gaps. The initial cutting work in the coppicing action was also poor 
with most cut stems over 15cm in length. Where trees and hedgerow features have required aftercare 
to protect them from competing vegetation, this has not been followed in the majority of cases.  

 

Table 4.3-2: Landscape Feature Actions. Outcome MoS pass rate by year 
*Coppicing and Laying actions do not have Outcome MoS. The lateral regrowth MoS is assessed here as if it were 
an Outcome MoS for purposes of comparison  

Outcome MoS   

Action % Pass 2017 % Pass 2018 % Pass 2020 

Coppicing of Hedgerows* - - 23 

Laying of Hedgerows* - - 38 

Planting New Hedgerows - - - 

Planting a Grove of Native Trees - - 96 

Traditional Orchards - - 93 

Traditional Dry-Stone Wall Maintenance 89 97 78 

 

The landscape feature actions have been almost entirely evaluated against MoS linked to the action 
specifications but some actions have Outcome MoS (Table 4.3-2). Dry stone walls were well 
maintained in the earlier years of the agreement but there are now signs of structural weakness, which 
are mostly due to competitive vegetation. The tree groves and traditional orchard actions have been 
very successful with nearly all sites producing healthy trees of the height expected. New hedgerows 
were not assessed for growth but surveyor comments suggest that most are developing reasonably 
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well though there are gaps or dead patches in 40% of hedges surveyed. The hedgerow management 
actions (coppicing, laying) have generally not delivered hedges with healthy lateral regrowth, which is 
largely due to execution issues.  

The success of the tree grove, traditional orchard and dry stone wall actions indicates that agreement 
holders have a good understanding of the technicalities of these actions and so can execute well (or 
resource the execution to skilled professionals). Clearly, this is not the case for the coppicing or laying 
actions and more training and/or specialised support is required to avoid these problems in the future. 
All actions would benefit from better aftercare, which could be delivered by improved guidance, 
circulars or perhaps even some payment conditionality. 
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4.4 Nesting / Roosting Feature Actions 

Bat Boxes, Bird Boxes, Conservation of Solitary Bees (Boxes) and Conservation of Solitary Bees (Sand) 
are all actions designed to improve biodiversity in the farming landscape and replace nesting and 
roosting habitats lost through changes in farming practice.  

Table 4.4-1: Nesting / Roosting Feature Actions. Average Specification MoS pass rate by year 
 

Specification MoS   

Action % Pass 2017 % Pass 2018 % Pass 2020 

Bat Boxes 90 90 89 

Bird Boxes 90 89 87 

Conservation of Solitary Bees (Boxes) 87 87 78 

Conservation of Solitary Bees (Sand) - 66 54 

 

Execution of the three box actions against specifications assessed was done to a very high standard 
(Table 4.4-1) with boxes made of the correct materials, draught free, appropriately located and 
appropriately oriented. Occasionally some boxes were missing, perhaps due to weather damage. 
Management of the solitary bee sand pile action was of moderate quality: the majority of sites were 
lacking in aftercare with most having high levels of vegetation or litter cover.  

Table 4.4-2: Nesting / Roosting Feature Actions. Average Result MoS pass rate by year 
 

Result MoS  
 

Action % Pass 2017 % Pass 2018 % Pass 2020 

Bat Boxes - 17 7 

Bird Boxes - 13 13 

Conservation of Solitary Bees (Boxes) - 0 3 

Conservation of Solitary Bees (Sand) - - 3 

 

Very few features created displayed a successful Result MoS – the number of sites confirmed 
occupancy (Table 4.4-2). Other than the aftercare issues noted above, there are several reasons for 
this: many features were overly damp, poorly drained and/or weathered to be suitable for bats, birds 
or solitary bees; many were located in sub-optimal locations (too cold, insufficient sun); box / hole 
shape not suitable for sufficient range of local species; limited foraging resources in the 
neighbourhood.  

Modifications are required to the action specifications to allow for a wider range of suitable nesting 
and roosting features. Examples from other schemes or initiatives include: artificial rafters and heated 
boxes for bats; bird boxes specific to certain species such housemartin, swift, barn owl; scraped 
ground bare earth banks for ground-nesting solitary bees; solitary bee boxes with appropriate hole 
size, depth, patterning and colour that are protected from predators. More guidance is also needed 
as to location of features (e.g. bat boxes inside buildings, bee boxes facing south-east, solitary bee 
habitat on dry, well-drained ground.  Greater incentives or other methods are needed to ensure 
features are cared for throughout the agreement duration.  

The actions should also be integrated into wider conservation strategies for bats, birds and solitary 
bees to ensure that habitat is created where foraging resources are ample.  
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4.5 Bird Actions 

Breeding Waders and Curlew, Chough, Corncrake, Geese/Swans, Grey Partridge, Hen Harrier, Twite, 
are all actions whose objectives are to create and encourage the management of habitats which are 
suitable for breeding, foraging and/or hunting for the designated bird species and thus promote 
sustainable wild populations. Wild Bird Cover is a more generic action that provides a winter food 
source and cover for a range of farmland birds.   

Table 4.5-1: Bird Actions. Specification MoS pass rate by year 
 

Specification MoS   

Action % Pass 2017 % Pass 2018 % Pass 2020 

Breeding Waders and Curlew 75 77 68 

Chough 67 71 49 

Corncrake 28 31 - 

Geese / Swans 80 89 64 

Grey Partridge 83 91 70 

Hen Harrier 25 52 30 

Twite (Option A) 100 93 87 

Wild Bird Cover 64 78 61 

MoS Specification pass rates are shown in Table 4.5-1 and Outcome pass rates in Table 4.5-2. They 
indicate mixed quality of the bird actions overall and a decline in the standard of management in the 
final year. The vast majority of Twite sites had vegetation of the correct length but only 17% had 
sufficiently abundant and diverse recognised forage species to be ideal habitat. Execution of the Grey 
Partridge action was lower than before because only one site had at least 70% cover of the designated 
arable species in the margin, otherwise nearly all the other requirements were met. Similarly, the 
winter cover crop in the Wild Bird Cover action was only sufficiently established on 32% of the sites. 
In the other winter action (Geese and Swans) the swards were taller than desirable at 59% of sites. 
Most Chough swards were also taller than ideal.  

Meeting sward height criteria was also more challenging this year for Breeding Waders (only 14% were 
sufficiently varied in height), and Hen Harrier (only 21% sufficiently diverse in structure). Scrub 
encroachment was a problem on nearly half the Breeding Wader parcels. Rush and purple moor-grass 
were also not as dominant in the Hen Harrier swards, but most sites had sufficient prey availability 
and did not display too much improved vegetation. The Corncrake action was not assessed as the 
survey window coincided with Covid-related travel restrictions.   

Table 4.5-2: Bird Actions. Outcome MoS pass rate by year 
 

Outcome MoS   
Action % Pass 2017 % Pass 2018 % Pass 2020 

Breeding Waders and Curlew - 87 52 

Chough 67 67 68 

Corncrake - - - 

Geese / Swans - - - 

Grey Partridge - -  

Hen Harrier 68 83 77 

Twite (Option A) 33 37 17 

Wild Bird Cover - - - 
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Target birds were present on a few sites (Table 4.5-3), though it was a good year for Chough despite 
the sward lengths. For most actions, the failure to observe larger numbers of birds is unlikely to be 
due to the decline in quality of management, as in most cases there are extraneous factors that are 
limiting population establishment on the sites surveyed.   

For Breeding Waders many sites are suitable in their own right but are isolated from wider areas of 
suitable habitat and in some cases are in regions where there are no known breeding populations. 
Therefore, they are unlikely to be used by breeding birds. Geographic site selection is also an issue for 
Grey Partridge and Twite, with many parcels located outside recognised ranges meaning they are 
unlikely to be used. Several Hen Harrier sites were unsuitable nesting habitat due to the presence of 
tall woody vegetation (hedgerows, forestry) in the vicinity of parcels. Some Chough parcels would 
have been better suited to a species-rich grassland management regime, whilst some Wild Bird Cover 
parcels were overly prone to waterlogging / flooding.  

In addition to addressing site selection, some modifications are recommended to Bird action 
specifications to increase the chance of occupation. Sward height and structure requirements are 
generally not explicitly specified. Farmers may achieve better quality habitat with clearer indications 
(pictures, measurement ranges, vegetation species etc.) as to the desired outcomes, with appropriate 
incentives to go further (results-based schemes). For Breeding Waders, wet features could be explicitly 
created and nests better protected from predation. In most actions, agreement holders may need 
reminders or conditionality to ensure that management continues in the latter years of the scheme 
(e.g. re-establishing Grey Partridge margins). Learning from parallel initiatives (Hen Harrier Project, 
Curlew EIP) should inform how these actions are programmed in the next scheme.  

The bird survey methodology was also limited by being a single point survey of parcels only. Ideally, 
monitoring would be integrated into a wider population monitoring programme so that the impact of 
the action populations can be more easily determined.  

Table 4.5-3: Bird Actions. Result MoS pass rate by year 
 

Result MoS   
Action % Pass 2018 % Pass 2018 % Pass 2018 

Breeding Waders and Curlew 27 20 17 

Chough 10 17 36 

Corncrake 10 20 - 

Geese / Swans 3 12 6 

Grey Partridge 7 10 7 

Hen Harrier 14 17 7 

Twite (Option A) 3 7 7 

Wild Bird Cover - - - 
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4.6 Overall Conclusions 

For most actions the execution of the agreement against the requirements of the specification as 
assessed across all three years was good, though there are signs of deterioration in adherence in the 
final year relative to previous years.  

Issues with the initial execution of actions (Coppicing of Hedgerows, Laying of Hedgerows) were 
already discussed in the previous report, and nothing can be done to change these now. However, 
there are continued issues with aftercare of features (competitive vegetation on landscape features 
and sand piles, weather damage to nesting/roosting sites).  Lower scores on bird actions are not of 
major concern as these mostly relate to meeting sward height criteria and few sites had sward 
structures that were explicitly unsuitable, but for Grey Partridge and Wild Bird Cover there were many 
sites which did not have sufficient cover of the target seed-providing crops. In the case of Arable Grass 
Margins, the sown grasses have been replaced by other tall grasses of similar biodiversity value. 
Riparian fencing is now compromised at around 30% of sites which may be limiting the effectiveness 
of water protection actions in their primary objective.  

The quality of habitat or feature delivered (beyond what was set out in action specification) is also 
largely of a good standard and in most cases is comparable to what was observed in 2018 and at 
baseline. Orchard, tree grove and dry-stone wall actions have been very successful. Hedgerow 
management actions have generally not achieved their year 5 objective, though this is not surprising 
given the issues with the initial execution.  

There are some signs of slight decline in quality across Habitat and Watercourse actions due to issues 
such as undesirable species and scrub encroachment. The main concern with these actions (including 
Twite A) is that very few sites show good levels of botanical diversity (especially floral cover and 
positive indicator species for designated habitats) which are still as low as they were in 2017 and 2018. 
This reflects residual nutrient levels and competition from tall grasses but is also limited by fairly 
passive management objectives in the case of Natura and Hay Meadow sites. Nitrogen application 
ceilings may also be too high to expect results within five years.  Action design will need to adapt if 
change is expected over that time frame with changes to sowing mixes, reductions in fertiliser ceilings, 
reduced grazing, and other activities such as brash spreading and ditch blocking required to enable 
sites to increase in biodiversity value. Otherwise, parcels are likely to simply maintain their existing 
status. Locally led results-based approaches may be required to facilitate this transition for SAC and 
hay meadow sites. 

Apart from Chough and Wild Bird Cover, few sites had target birds or mobile species present in 2020. 
Except perhaps for solitary bee sand piles this does not reflect poor execution of the action. Rather, 
the action specification itself, the choice of parcel within site or the geographic location within Ireland 
have drawbacks that limit the potential to attract these species. Nesting/roosting features could be 
better designed and sited. Bird actions should be better targeted towards areas with known 
populations. Parcel choice for Hen Harrier and Breeding Waders in particular needs to be more 
sensitive to the surrounding landscape.  

Modifications to the survey methodology are also recommended. Although the survey has been able 
to produce a national level assessment of actions across three years, it is limited to parcels within 
GLAS only and has no counterfactual or linkage to surveys of wider habitats and bird populations. This 
should be incorporated into the next evaluation programme. Some action-specific survey method 
changes are also recommended.  
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APPENDIX 1 – INDIVIDUAL SITE DATA 

 

Table_Appendix 1: Arable Grass Margins. 2020. Site level data 

Site 

Timothy, 
Cocksfoot, 
cover (%) 

Other 
Grass 
cover 

(%) 
Rye-grass 
cover (%) 

White 
clover 

cover (%) 

Forb 
cover 

(%) 

Un-
desirable 
species 

cover (%) 

Bare 
ground 
cover 

(%) 

Mean 
Sward 
Height 

(cm) 

1 12.0 0.0 73.0 0.0 11.2 3.4 0.4 80.0 

3 40.0 5.0 36.0 0.0 7.4 7.4 4.2 60.0 

4 63.0 7.0 15.0 0.0 0.2 0.0 2.0 150.0 

5 83.0 0.4 10.8 0.0 4.4 0.0 1.4 107.0 

6 8.4 2.2 47.2 1.6 34.0 4.0 2.6 40.8 

7 18.0 28.0 10.0 11.0 5.0 0.0 28.0 71.6 

8 0.0 30.4 25.0 1.6 23.4 0.0 19.6 41.6 

9 71.0 2.8 7.0 0.0 3.4 0.4 15.4 10.8 

10 5.0 0.2 80.0 0.0 0.6 14.4 0.0 65.4 

11 27.4 22.0 16.4 1.6 28.6 0.0 0.0 63.0 

12 55.0 7.2 21.0 0.0 1.4 0.4 0.0 34.8 

13 0.0 6.4 23.0 26.0 1.2 0.0 0.0 42.0 

14 51.0 25.8 23.2 0.0 0.0 0.0 0.0 91.2 

15 34.0 7.0 46.0 0.0 34.0 2.0 1.0 38.0 

16 0.0 17.6 65.0 0.4 4.6 0.0 1.2 37.4 

17 71.0 5.2 10.0 1.4 9.4 3.0 0.0 95.6 

18 49.0 3.0 37.0 0.0 8.0 3.0 0.0 97.0 

19 76.0 NA NA 1.0 0.0 5.0 0.0 11.0 

20 3.4 78.8 0.2 5.6 11.0 1.0 1.0 20.4 

21 33.0 0.0 61.0 0.0 0.2 1.4 0.0 74.0 

22 0.0 0.0 95.0 0.0 0.4 1.2 0.0 50.0 

23 57.0 41.0 2.4 0.0 0.2 2.0 0.0 86.0 

24 57.0 11.4 4.0 12.8 2.4 0.0 0.0 53.0 

25 67.0 0.0 32.0 0.0 7.2 2.0 0.0 40.0 

27 47.0 4.0 40.0 0.0 18.0 0.8 0.0 29.0 

28 84.0 0.6 1.0 0.0 0.0 0.2 16.0 83.0 

29 88.0 0.0 9.8 0.0 0.4 0.2 0.0 100.0 

30 45.4 17.4 14.0 0.0 1.2 6.0 15.0 58.0 

31 8.8 26.0 17.2 9.0 27.4 0.0 7.0 36.4 

32 65.0 5.2 23.0 0.0 3.0 3.8 0.0 89.6 
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Table_Appendix 2: Bat Boxes. 2020. Site Level Data 

Site 
Sited as on 
agreement Location 

Boxes / 
group 

Variety of 
directions 

Wood or 
Woodcrete Draught free 

Occupancy (no. 
of boxes) 

1 Y Y 3; 3; 3; ; Y Y Y 0 

2 Y Y 2; 3; ; ; Y Y Y 0 

3 Y Y 1; ; ; ; Y Y Y 0 

4 Y Y 2; 3; ; ; Y Y Y 0 

5 Y Y 12; ; ; ; N Y Y 0 

6 N Y 3; 3; ; ; Y Y Y 0 

7 Y Y 3; 1; ; ; Y Y N 0 

8 Y Y 2; 2; 2; 2; Y Y Y 0 

9 Y Y 3; 6; ; ; Y Y Y 0 

10 N Y 2; 2; 2; 2; Y Y Y 0 

11 Y Y 3; 3; 3; 3; 3 Y Y N 0 

12 Y Y 6; 9; ; ; Y Y Y 1 

13 Y Y 5; 5; 5; ; N Y Y 0 

14 Y Y 3; 3; 3; 3; 3 Y Y Y 0 

15 Y Y 1; 1; 1; ; Y Y Y 0 

16 Y Y 1; 1; 1; 1; 1 Y Y Y 0 

18 Y Y 3; 3; 3; 3; 3 Y Y Y 0 

19 Y Y 3; 3; 3; 3; 3 Y Y Y 0 

20 Y Y 3; 3; 3; 4; 3 N Y Y 0 

21 Y Y 3; 3; 2; 2; 2 Y Y Y 0 

22 Y Y 3; 3; 3; 3; 3 Y Y Y 0 

23 Y Y 3; 3; 3; ; Y Y Y 0 

24 Y Y 3; 3; 3; ; Y Y Y 0 

25 Y Y 1; 1; 1; 1; 1 Y Y Y 0 

26 Y Y 3; 3; 3; ; Y Y Y 0 

27 Y Y 2; 2; 2; 2; 2 Y Y Y 0 

28 Y Y 4; 3; 3; ; Y Y Y 1 

29 N Y 3; 3; 3; ; Y Y Y 0 

30 Y Y 3; 3; 3; ; Y Y Y 1 
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Table_Appendix 3: Bird Boxes. 2020. Site level data 

Site Siting Location No per tree / post/ wall97 Wood or Woodcrete Draught free98 Occupancy99 

1 Y Y 1; 1; 1; 1; 1 Y Y 0 

2 Y Y 1; 1; 1; 1; 1 Y NA 0† 

3 Y Y 1; 1; 1; 1; 1 Y Y 1 

4 Y Y 1; 1; 1; 1; 1 Y Y 0† 

5 Y Y 1; 1; 1; 1; 1 Y NA 0† 
6 N Y 1; 1; 1; 1; 1 Y Y 0 

7 Y Y 1; 1; 1; ; Y Y 0† 

8 Y Y 1; 1; 1; 1; 1 Y Y 0† 

9 Y Y 2; 3; 3; 2; Y N 0 

10 N Y 1; 1; ; ; Y Y 0 

11 Y N 1; 1; 0; ; Y N 0 

12 N Y 1; 1; 1; 1; 1 Y N 1 

13 Y Y 1; 1; 1; 1; 1 Y Y 0† 

14 Y Y 1; 1; 1; 1; 1 Y Y 0 

15 Y Y 1; 1; 1; 1; 1 Y Y 0 

16 Y Y 1; 1; 1; 1; 1 Y Y 1 

17 N Y 1; 1; 1; ; Y N 0 

18 Y Y 1; 1; 1; 1; 1 Y Y 3 

19 N Y 1; 1; 1; 1; 1 Y NA 0 

20 Y Y 1; 1; 1; 1; 1 Y Y 0† 

21 Y Y 7; 7; 7; 7; 7 Y N 0 

22 Y Y 1; 1; 1; 1; Y Y 0 

23 Y Y 1; 1; 1; 1; 1 Y Y 0† 

24 Y N 3; 3; 3; ; Y N 0 

25 Y Y 1; 1; 1; 1; 1 Y Y 0† 

26 Y Y 1; 1; 1; 1; 1 Y Y 0 

27 Y Y 1; 1; 1; 1; 1 Y Y 0 

28 N N 1; 1; 1; 1; 1 Y N 0 

29 Y Y 1; 1; 1; 1; 1 Y Y 0 

30 N Y 1; 1; 1; 1; 1 Y Y 0 

 

  

 
97 Up to five boxes surveyed per site. Grouping shown for each box surveyed, separated by ;  
98 Some boxes could not be assessed on the draught-free criteria (marked as NA) 
99 Some sites had possible occupancy of one or more of the boxes without confirmed occupancy (marked as †) 
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Table_Appendix 4: Breeding Waders & Curlew. 2020. Site level data 

Site  

% of samples where sward height… 

M
a

ch
. O

p
s 

R
u

sh
 cu

t 

Scru
b

 (%
) 

Scru
b

 b
a

selin
e 

(%
) 

B
ird

s p
resen

t 

W
et fea

ts (%
 

p
a

rcel) 

>=2
0

cm
 

>=3
0

cm
 

<=5
cm

 

<=1
0

cm
 

1 36.7 6.7 0.0 6.7 N N 2.0 0.5 0 <5% 

2 40.0 13.3 3.3 16.7 N N 3.0 0.0 0 <5% 

3 100.0 86.7 0.0 0.0 N N 3.0 1.5 0 <5% 

4 13.3 3.3 0.0 23.3 N N 15.0 5.0 0 <5% 

5 46.7 20.0 0.0 13.3 N N 18.0 1.0 0 <5% 

6 43.3 6.7 10.0 30.0 N N 0.0 0.0 0 None 

7 50.0 20.0 0.0 3.3 N N 0.0 0.0 2 None 

8 73.3 60.0 6.7 16.7 N N 0.0 0.0 0 None 

9 16.7 0.0 26.7 60.0 N N 0.0 0.0 7 5-50% 

10 76.7 53.3 13.3 16.7 N N 0.0 0.0 0 5-50% 

11 96.7 80.0 0.0 0.0 N N 0.0 0.0 0 None 

12 46.7 33.3 0.0 6.7 N N 5.0 0.0 0 <5% 

13 100.0 100.0 0.0 0.0 N N 30.0 5.0 0 <5% 

14 86.7 73.3 0.0 13.3 N N 0.0 0.0 2 5-50% 

15 23.3 3.3 20.0 50.0 N N 5.0 0.0 0 <5% 

16 0.0 0.0 0.0 53.3 N N 5.0 5.0 0 None 

17 20.0 6.7 20.0 33.3 Y N 5.0 3.0 0 <5% 

18 56.7 13.3 0.0 0.0 N N 0.0 0.0 0 >50% 

20 73.3 36.7 0.0 0.0 N N 15.0 5.0 0 <5% 

21 90.0 86.7 0.0 0.0 Y N 0.0 3.0 0 5-50% 

22 46.7 23.3 13.3 36.7 N N 5.0 0.0 1 None 

23 30.0 16.7 53.3 63.3 N N 50.0 0.0 0 5-50% 

24 73.3 66.7 0.0 10.0 N Y 65.0 NA 0 5-50% 

25 63.3 56.7 26.7 33.3 N N 10.0 0.0 0 <5% 

26 13.3 13.3 23.3 63.3 N N 5.0 5.0 0 <5% 

27 23.3 16.7 3.3 36.7 N N 20.0 NA 6 5-50% 

28 0.0 0.0 10.0 83.3 N N 0.0 0.0 37 <5% 

29 26.7 10.0 20.0 40.0 N N 0.0 0.0 0 None 

30 70.0 63.3 6.7 20.0 N N 0.0 0.0 0 None 
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Table_Appendix 5: Chough. 2020. Site level data 

Site 
Av sward 

height (cm) 
% of sward 

<=4cm 
Cover scrub / 
bracken (%) 

Baseline scrub / 
bracken (%) 

Quadrats 
grasses/herbs 

(%) 
Chough 
Present 

1 12.6 0.0 0.0 0.0 100.0 0 

2 8.3 0.0 0.0 0.0 100.0 2 

3 9.5 20.0 5.0 0.0 60.0 3 

4 15.4 0.0 0.0 0.0 50.0 0 

5 10.3 0.0 0.0 0.0 100.0 0 

6 2.9 100.0 20.0 19.0 100.0 0 

7 14.5 40.0 1.0 0.0 70.0 0 

8 26.1 0.0 10.0 0.0 80.0 3 

9 24.5 10.0 0.0 0.0 10.0 2 

10 10.0 60.0 5.0 0.0 70.0 0 

11 15.0 10.0 0.0 0.0 90.0 0 

12 8.5 0.0 0.0 0.0 100.0 2 

13 4.0 70.0 0.0 0.0 100.0 0 

14 13.0 0.0 5.0 0.0 90.0 1 

15 10.1 20.0 5.0 0.0 70.0 1 

16 17.5 0.0 15.0 15.0 20.0 8 

17 22.8 40.0 0.0 0.0 60.0 2 

18 2.1 100.0 0.0 0.0 100.0 1 

19 8.9 30.0 15.0 0.2 90.0 0 

20 16.4 0.0 15.0 16.3 80.0 0 

21 17.0 0.0 5.0 0.6 100.0 0 

23 19.1 0.0 0.0 0.0 100.0 0 

24 11.6 0.0 60.0 5.0 60.0 0 

26 20.1 0.0 0.0 0.0 100.0 0 

27 13.9 0.0 0.0 0.0 100.0 0 

28 17.2 0.0 0.0 2.0 100.0 0 

29 20.6 0.0 0.0 0.0 100.0 0 

30 7.3 20.0 20.0 0.0 100.0 0 
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Table_Appendix 6: Commonages. 2020. Site level data 

Site 

%
 Sw

a
rd

 %
 ≥ 2

0
cm

 

%
 Sw

a
rd

 %
 ≥ 3

0
cm

 

Sw
a

rd
 m

ea
n

 (cm
) 

P
o

sitive in
d

ica
to

r 

sp
ecies freq

u
en

cies 

H
a

b
ita

t typ
es 

U
n

d
esira

b
les co

ver.  (%
) 

R
yeg

ra
sses co

ver (%
) 

W
h

ite clo
ver etc. co

ver 

(%
) 

B
ra

cken
 / scru

b
 co

ver 

(%
) 

B
a

re p
ea

t co
ver (%

) 

M
a

in
ta

in
ed

 d
itch

es 

(n
u

m
b

er) 

1 35 10 20.2 Wet Heath: 6F 1O 2 0 0 0 8.5 0 0 

2 20 5 13.6 Bog: 6F 1O 1 6.1 0 0 0 5.0 0 

3 60 25 24.8 Wet Heath: 7F 1O 1 0 0 0.1 0 0 0 

4 45 5 19.3 Bog: 5F 1O 2 0 0 0 0 0 0 

5 0 0 4.7 None 6 0.2 0 0.5 0 45.0 0 

6 0 0 13.1 
Marshy Grassland: 

 0F 1O 
1 0.5 11.8 1.2 0 0 0 

7 85 55 32.5 
Marshy Grassland: 

3F 3O 
5 1.3 0 3.1 4.3 0 0 

8 100 100 108.1 None 1 0.1 0 0 79.0 0 0 

9 80 55 41.0 

Acid Grassland: 0F 
1O; Marshy 

Grassland: 0F 2O;  

Dry Heath: 0F 2O 

4 0 0 0 15.7 0 0 

10 90 60 30.2 
Acid Grassland: 1F 

0O; Dry Heath: 2F 0O 
3 0 0 0 0 0 0 
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Table_Appendix 7: Conservation of Solitary Bees (Boxes). 2020. Site level data100 

Site Siting Location No. per tree / post101 Out of reach of livestock Made of timber Occupancy 

1 Y Y 1; 1; ; ; Y Y 0 

2 NA NA NA NA NA 0 

3 Y Y 1; ; ; ; Y Y 1 

4 N N 1; 1; 1; 1; N N 0 

5 Y Y 1; 1; 1; 1; 1 Y Y 0 

6 N Y 1; 1; 1; ; Y Y 0 

7 N Y 1; 1; ; ; Y Y 0 

8 N N 0; 0; 0; 0; 0 Y Y 0 

9 Y N 1; 1; 1; 1; N Y 0 

10 Y Y 2; 1; 1; ; Y Y 0 

11 Y Y 1; 1; 1; ; Y Y 0 

12 Y Y 1; 1; 1; 1; Y Y 0 

13 Y Y 3; 2; ; ; N Y 0 

14 Y Y 1; 1; 1; 1; 1 Y Y 0 

15 Y Y 1; 1; 1; 1; 1 Y Y 0 

16 Y Y 1; 1; 1; 1; 1 Y Y 0 

17 Y Y 1; 1; 1; 1; 1 Y Y 0 

18 Y Y 1; 1; 1; 1; 1 Y Y 0 

19 Y Y 1; 1; 1; 1; 1 Y Y 0 

20 N N 1; 1; 0; ; N N 0 

21 NA NA NA NA NA 0 

22 Y Y 1; 1; 1; 1; 1 Y Y 0 

23 Y Y 1; 1; 1; 1; N N 0 

24 Y Y 1; 1; 1; 1; 1 Y Y 0 

25 Y Y 1; 1; 1; 1; Y Y 0 

26 Y N 1; 1; 1; 1; 1 N Y 0 

27 Y Y 1; ; ; ; Y Y 0 

28 N Y 1; 1; 1; 1; 1 Y Y 1 

29 Y Y 1; 1; 1; 1; 1 N Y 0 

30 Y Y 1; 1; 1; 1; 1 Y Y 0 

  

 
100 Two sites were not assessable (NA) as boxes were not present.  
101 Up to five boxes surveyed per site. Grouping shown for each box surveyed, separated by ; 
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Table_Appendix 8: Conservation of Solitary Bees (Sand). 2020. Site level data 

Site Forb / Grass (%) Bare Ground / Sand (%) Litter (%) In Sun? Occupancy 

1 95.0 5.0 0.0 Mostly; 0 

2 92.5 7.5 7.5 Little; Little 0 

3 100.0 0.0 0.0 Partly; 0 

4 80.0 0.0 20.0 Little; 0 

5 45.0 30.0 25.0 Partly; 0 

6 27.5 27.5 45.0 Partly; Partly 0 

7 22.5 77.5 0.0 Mostly; Mostly 0 

8 10.0 90.0 1.0 Mostly; 0 

9 15.0 85.0 5.0 Mostly; Little 0 

10 100.0 0.0 0.0 Partly; 0 

11 100.0 0.0 0.0 Partly; Mostly 0 

12 75.0 25.0 0.0 Partly; 0 

13 70.0 30.0 2.0 Partly; 0 

14 50.0 45.0 5.0 Little; Little 0 

15 5.0 90.0 10.0 Partly; 1 

16 55.0 45.0 1.0 Mostly; 0 

17 90.0 5.0 5.0 Partly; 0 

18 30.0 50.0 20.0 Mostly; 0 

19 80.0 19.0 1.0 Little; 0 

20 20.0 80.0 0.0 Mostly; 0 

21 32.5 67.5 0.5 Partly; Mostly 0 

22 99.0 1.0 0.0 Little; 0 

23 82.5 17.5 2.5 Little; Little 0 

24 37.5 60.0 3.0 Partly; Partly 0 

25 20.0 80.0 0.0 Mostly; 0 

26 40.0 60.0 0.0 Mostly; 0 

27 17.0 80.0 3.0 Mostly; 0 

28 70.0 25.0 7.5 Partly; Little 0 

29 65.0 25.0 2.5 Little; Little 0 

30 7.5 77.5 15.0 Partly; Mostly 0 
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Table_Appendix 9: Coppicing of Hedgerows. 2020. Site level data 

Site 

C
u

t Stem
 

>1
5

cm
 (%

) 

U
n

p
la

n
ted 

G
a

p
s 

N
a

tive 
sp

ecies 
p
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n
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P
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n
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g 
d

en
sity m

et 

M
a
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p
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t 

D
a

m
a

g
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m

a
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Sto
ck-p
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o

f 

C
o

m
p

etitive 
V

eg
eta

tio
n

 
co

ver (%
) 

La
tera

l 
g

ro
w

th
 (%
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1 70 Y Y Y N N Y 50 0 

2 90 Y Y Y N N Y 50 NA 

3 90 Y Y N N N Y 90 NA 

4 0 N Y Y N N Y 2 5 

5 0 Y N N Y N Y 15 0 
6 80 N N N Y N Y 80 0 
7 0 N Y Y Y N Y 60 5 
8 0 N Y Y N N Y 50 0 

9 100 Y N N N N Y 10 2 

10 100 Y Y N Y N Y 3 0 

11 100 Y N N N Y Y 17 0 

12 100 Y Y N Y N N 4 0 

13 15 Y N N Y N N 4 0 

14 50 N Y NA Y Y N 3 100 

15 97 N Y Y Y N Y 3 0 

16 100 N Y Y Y Y Y 5 65 

17 100 Y Y Y Y N Y 0 0 

18 100 N Y Y Y N Y 2 95 

19 100 N Y Y Y N Y 3 0 

20 100 Y Y Y Y Y Y 20 70 

21 90 Y Y Y N N N 90 10 

22 60 N Y Y Y N Y 80 10 

23 90 Y Y N N N Y 80 NA 

24 20 Y N Y Y N Y 50 1 

25 0 Y N N N N N 100 0 

26 90 Y Y N N N Y 90 NA 

27 75 N Y Y Y N Y 25 5 

28 90 N Y NA Y N Y 0 100 

29 100 N Y Y Y N Y 5 0 

30 85 Y Y Y Y N Y 4 65 
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Table_Appendix 10: Environmental Management of Fallow Land. 2020. Site level data 

Site 

Tim
o

th
y, 

C
o

cksfo
o

t 
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ver (%
) 

Sto
ck-p

ro
o

f 

R
yeg
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ss 

co
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W
h
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n

d
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b
le 
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M
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a
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H
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h

t (cm
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1 22.0 Y 6.0 3.2 9.0 0.0 56.0 

2 84.0 Y 3.0 3.0 5.0 7.0 71.4 

3 23.2 Y 4.0 0.0 53.0 8.0 66.4 

5 82.0 Y 3.0 3.4 9.0 0.0 87.4 

6 75.0 Y 0.0 0.0 2.0 1.0 109.6 

7 74.0 Y 21.8 0.4 3.8 0.0 68.8 

8 34.0 Y 42.0 0.0 5.0 2.0 41.8 

9 45.0 Y 7.0 8.0 14.0 0.0 43.2 

11 76.6 N 0.8 0.0 2.8 5.6 27.8 

12 56.0 N 14.0 0.0 1.0 0.4 56.0 

13 44.0 Y 21.0 4.4 7.6 0.0 88.2 

14 82.8 Y 1.4 0.6 4.0 5.4 132.0 

15 9.0 Y 7.0 0.0 21.0 0.2 71.0 

16 4.0 Y 15.0 3.0 20.0 0.0 59.4 

17 19.2 N 2.6 0.0 50.0 5.2 39.2 

18 5.0 Y 12.0 1.8 3.4 0.2 58.4 

19 82.0 Y 7.0 2.2 1.2 0.0 107.6 

20 0.0 N 0.0 0.0 20.0 1.0 4.8 

21 100.0 Y 0.0 0.0 0.0 0.0 134.0 

22 76.0 Y 0.0 0.0 0.0 5.0 115.4 

23 0.0 Y 0.0 0.0 2.0 0.0 50.8 

24 75.0 Y 9.0 5.0 1.4 0.0 72.6 

25 31.0 Y 38.0 27.0 2.4 1.2 76.0 

26 78.0 Y 12.0 0.0 2.8 0.0 106.2 

27 71.0 Y 2.0 0.0 0.0 0.0 79.8 

29 0.0 Y 0.0 0.0 31.0 0.0 90.4 

30 74.0 Y 0.0 0.0 0.4 0.0 114.8 

31 86.0 Y 2.4 0.2 0.2 0.0 96.6 

32 11.0 Y 14.0 0.0 0.0 0.0 55.6 
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Table_Appendix 11: Farmland Habitat (Private Natura) - Grassland. 2020. Site level data 

Site 
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1
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P
o
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1 N 0.0 0.0 0.7 0.0 6.0 11.0 2.0 14.5 0F, 1O 
2 M 1.0 0.0 0.4 1.5 7.5 5.5 3.3 72.0 4F, 1O 
3 M 0.0 0.0 0.0 0.1 1.0 1.0 4.8 30.0 1F, 1O 
6 N 0.0 0.0 2.5 0.0 0.0 38.0 7.7 1.8 0F, 0O 
7 N 0.0 0.0 0.4 1.7 0.0 15.0 19.5 20.0 0F, 0O 
8 N 0.0 0.0 1.9 0.0 0.0 47.0 17.5 2.9 0F, 0O 
9 N 0.0 0.0 0.4 0.0 0.0 62.0 1.9 0.6 0F, 0O 

10 N 0.0 0.0 0.0 0.0 0.0 26.5 10.0 33.0 1F, 5O 
11 N 0.0 15.0 7.5 3.0 2.8 31.2 13.5 1.0 0F, 0O 
12 N 30.0 40.0 1.0 5.0 0.5 0.0 10.0 13.0 1F, 4O 
13 N 5.0 0.0 0.0 1.0 1.0 0.0 32.5 10.0 0F, 1O 
14 A 4.0 13.0 4.8 12.2 0.4 0.0 4.1 27.7 1F, 2O 
15 M 0.0 2.0 18.8 34.5 3.5 0.0 18.8 6.1 0F, 0O 
16 N 3.0 35.0 20.9 14.6 0.0 0.3 19.9 34.8 3F, 0O 
17 M 3.0 4.0 32.5 1.3 1.3 19.7 11.9 6.6 0F, 0O 
18 N 0.0 5.0 6.0 32.5 6.7 3.5 11.5 6.0 0F, 1O 
19 A 15.0 10.0 0.0 23.0 0.0 0.0 0.0 0.0 2F, 0O 
20 N 0.0 0.0 0.2 0.0 5.0 22.0 0.3 3.7 0F, 0O 
21 N 0.0 7.0 0.0 0.0 0.0 14.0 19.5 12.5 1F, 0O 
22 M 3.0 0.0 11.6 14.6 4.3 1.1 10.5 14.5 0F, 2O 
23 M 0.0 0.0 13.7 0.0 2.6 2.8 12.7 17.5 0F, 1O 
24 M 0.0 0.0 6.4 0.0 5.7 2.1 6.4 35.0 2F, 0O 
25 N 0.0 0.0 1.5 0.0 0.0 38.0 8.5 9.5 0F, 0O 
26 N 1.0 5.0 0.0 24.5 0.0 0.5 10.0 9.6 0F, 0O 
27 N 0.0 0.0 4.6 0.0 1.1 20.0 4.7 0.5 0F, 0O 
29 A 0.0 0.0 3.1 4.4 0.5 0.0 2.7 57.1 2F, 1O 
30 A 0.0 0.0 10.9 0.0 0.0 0.0 0.4 43.5 3F, 1O 

  

 
102 N = Neutral, A = Acid, C = Calcareous, M = Marshy 
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Table_Appendix 12: Geese & Swans. 2020. Site level data 

Site 
Average sward 

height (cm) 
Stock 

Present 
Number of 
droppings 

Number of 
Geese/Swans Details 

2 44.0 Y 0 0 - 

3 14.0 N 0 0 46 Brent nearby 

4 NA NA NA NA - 

5 11.3 N 0 0 - 

6 12.7 N 0 0 - 

7 38.4 Y 0 0 10 Whooper adjacent 

8 10.9 N 0 0 - 

9 15.8 N 0 0 Whooper heard nearby 

10 NA N NA 45 Whooper 

11 NA Y NA 73 Whooper 

12 40.3 N 0 0 - 

13 14.8 N 0 0 - 

14 14.7 N 0 0 1 Greenland flew over 

15 9.5 N 0 0 - 

16 8.6 N 0 0 2 Whooper nearby 

17 8.9 N 0 0 - 

18 8.2 Y 1 0 9 Whooper flew over 

19 8.2 N 0 0 - 

20 13.8 N 0 0 20 Whooper nearby 

21 12.7 N 0 0 - 

22 13.3 N 0 0 - 

23 26.0 N 0 0 - 

24 12.3 N 0 0 14 Whooper adjacent 

25 18.9 N 0 0 - 

26 10.1 N 0 0 - 

27 24.1 N 0 0 3 Whooper nearby 

28 8.0 N 0 0 7 Whooper adjacent 

29 18.4 N 0 0 - 

30 7.5 N 0 0  7 Whooper nearby 

31 8.2 N 0 0 4 Brent flew over 
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Table_Appendix 13: Grey Partridge. 2020. Site level data 

Site 

12m width 
arable/grass margin 

present 
3m width grass 
margin present 

Number of target 
crop species 

Cover of target 
crop species 

Grey 
Partridge 
number 

1 Y Y 4 55.9 0 

2 Y Y 5 48.7 0 

3 Y Y 5 58.4 0 

4 Y Y 5 51.5 0 

5 Y Y 4 56.0 0 

6 Y Y 5 58.7 0 

7 Y Y 3 44.8 0 

8 - - - - 0 

9 Y Y 5 52.8 0 

10 Y Y 4 67.2 0 

11 Y Y 4 55.1 0 

12 Y Y 5 72.6 0 

13 Y Y 5 60.8 4 

14 Y Y 5 66.3 0 

15 Y Y 5 65.5 0 

16 N Y 2 18.3 0 

17 Y Y 5 61.0 0 

18 N N 3 15.1 0 

19 Y Y 4 57.5 0 

20 Y Y 5 66.6 1 

21 Y Y 4 38.9 0 

22 Y Y 5 56.0 0 

23 Y Y 5 56.6 0 

24 N Y 1 1.5 0 

25 N Y 3 29.0 0 

26 Y Y 5 48.7 0 

27 Y Y 5 61.0 0 

28 Y Y 4 67.5 0 

29 Y Y 4 47.4 0 

30 Y Y 5 41.0 0 
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Table_Appendix 14: Hen Harrier. 2020. Site level data 

Site 

% in each height category 

R
u

sh
 a

n
d

 p
urp

le m
o

or 
g

ra
ss d

o
m

in
an

ce (%
) 

%
 o

f su
b

o
rd

inate flo
ra

 
visib

le if ru
sh

 > 7
0

%
 

Im
p

ro
ved

 g
ra

ssla
nd

 
co

ver (%
) 

R
yeg

ra
ss a

n
d clo

ver 
co

ver (%
) 

To
ta

l n
u

m
b

er o
f sm

a
ll 

b
ird

s a
n

d
/or sm

a
ll 

m
a

m
m

a
ls reco

rd
ed

 

H
en

 H
a

rrier P
resen

t 

≥1
0

cm
 

≥2
0

cm
 

≥3
0

cm
 

<1
0

cm
 

1 - - - - - - - - - 1 

2 100.0 83.3 53.3 3.3 33.3 - 0.0 0.0 35 0 

3 70.0 23.3 6.7 40.0 20.0 - 53.3 3.3 19 0 

4 90.0 86.7 76.7 10.0 63.3 - 0.0 0.0 25 0 

5 83.3 20.0 0.0 20.0 0.0 NA 0.0 0.0 26 0 

6 100.0 90.0 63.3 0.0 50.0 - 0.0 0.0 26 0 

7 43.3 6.7 0.0 76.7 23.3 - 30.0 40.0 19 0 

8 66.7 50.0 30.0 36.7 20.0 - 100.0 0.0 19 0 

9 100.0 96.7 86.7 0.0 66.7 - 0.0 0.0 22 0 

10 93.3 56.7 3.3 6.7 3.3 - 100.0 0.0 16 0 

11 100.0 100.0 96.7 0.0 0.0 - 0.0 0.0 31 1 

12 100.0 93.3 90.0 0.0 13.3 - 80.0 3.3 28 0 

13 100.0 76.7 63.3 0.0 63.3 - 0.0 6.7 12 0 

14 100.0 100.0 90.0 0.0 90.0 100.0 0.0 16.7 6 0 

15 100.0 86.7 40.0 0.0 30.0 - 100.0 20.0 16 0 

16 100.0 93.3 73.3 0.0 73.3 100.0 0.0 3.3 2 0 

17 100.0 96.7 73.3 0.0 66.7 - 0.0 10.0 15 0 

18 100.0 73.3 6.7 0.0 13.3 - 0.0 0.0 9 0 

19 100.0 96.7 80.0 0.0 56.7 - 0.0 56.7 5 0 

20 100.0 100.0 100.0 0.0 93.3 100.0 0.0 0.0 6 0 

21 100.0 83.3 70.0 0.0 70.0 - 0.0 0.0 33 0 

22 100.0 96.7 60.0 0.0 66.7 - 23.3 33.3 10 0 

23 100.0 96.7 90.0 0.0 23.3 - 0.0 0.0 55 0 

24 96.7 90.0 70.0 3.3 30.0 - 0.0 0.0 96 0 

25 90.0 73.3 46.7 10.0 43.3 - 0.0 0.0 18 0 

26 86.7 70.0 40.0 13.3 6.7 - 0.0 0.0 13 0 

27 0.0 0.0 0.0 100.0 0.0 - 0.0 0.0 3 0 

28 63.3 30.0 20.0 16.7 3.3 - 56.7 23.3 43 0 

30 93.3 63.3 23.3 6.7 33.3 - 0.0 3.3 21 0 

31 100.0 66.7 50.0 10.0 6.7 - 0.0 3.3 35 0 
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Table_Appendix 15: Laying of Hedgerows. 2020. Site level data 

Site 

U
n

p
la

n
ted 

G
a

p
s 

N
a

tive sp
ecies 

p
la

n
ted

 in
 g

aps 

P
la

n
tin

g 
d

en
sity m

et 

M
a

tu
re trees 
p

resen
t 

D
a

m
a

g
e to

 
m

a
tu

re trees 

Sto
ck-p

ro
o

f 

C
o

m
p

etitive 
V

eg
eta

tio
n

 
co

ver (%
) 

La
tera

l g
ro

w
th

 
(%

) 

1 N Y Y N NA Y 2 NA 

2 N Y Y N Y Y 3 80 

3 N Y Y Y N Y 50 5 

4 N Y Y Y N Y 4 100 

5 Y Y Y Y N Y 10 90 

6 N Y Y N N Y 5 0 

7 Y Y Y N Y Y 0 NA 

8 N Y Y N N Y 2 2 

11 Y Y Y Y Y N 2 5 

12 Y Y N N N Y 0 0 

13 N Y Y Y Y Y 3 95 

14 Y Y N Y N Y 10 0 

16 Y Y N Y N Y 25 70 

17 Y Y N Y Y Y 4 0 

18 N Y Y N N N 0 NA 

19 N Y Y N N Y 10 0 

20 N Y Y N N Y 5 80 

21 N Y Y N N Y 5 100 

22 N Y Y Y N N 15 0 

23 N Y Y N N Y 5 60 

24 N Y N Y N N 25 0 

26 Y Y N Y N N 75 0 

27 N Y Y N N Y 7 NA 

28 N Y N N N Y 10 0 

29 Y Y Y Y N Y 2 0 

30 N Y N N Y N 0 NA 

31 N Y N Y N N 20 0 

32 Y Y N Y N N 4 45 
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Table_Appendix 16: Low-input Permanent Pasture. 2020. Underlying Data 

Site 

N
u

m
b

er o
f g

ra
sses 

N
u

m
b

er o
f fo

rb
s 

C
o

ver o
f P

eren
n

ial 
ryeg

ra
ss (%

) 

Sto
ck-p

ro
o

f 

G
ra

zin
g

 

To
p

p
ed

 

C
o

ver o
f W

h
ite clo

ver 
(%

) 

C
o

ver o
f ra

n
k g

ra
sses 
(%

) 

C
o

ver o
f b

a
re g

ro
u

nd
 

(%
) 

C
o

ver o
f u

n
d

esirable 
sp

ecies (%
) 

C
o

ver o
f scru

b
/b

racken 
(%

) 

C
o

ver o
f w

ild
flo

w
er / 

sed
g

e (%
) 

1 5 3 4.2 N Y N 0.0 0.0 0.5 5.6 4.0 9.3 

2 8 7 0.9 Y Y N 6.6 0.0 1.0 12.1 3.0 5.8 

3 8 9 5.0 Y Y N 11.5 0.0 0.2 0.0 5.0 16.5 

4 5 14 0.0 N Y N 4.1 0.0 23.3 6.3 4.0 21.3 

5 8 6 29.5 Y Y N 29.0 0.0 0.5 3.0 0.0 11.5 

7 7 7 20.5 Y Y N 13.1 2.5 0.0 0.0 0.0 11.1 

8 8 20 27.0 Y Y N 12.5 0.0 0.0 1.3 15.0 30.6 

9 12 11 1.0 Y Y N 0.4 15.5 1.0 7.0 3.0 37.5 

10 3 2 12.5 Y Y N 1.4 0.0 0.0 0.0 0.0 1.2 

11 7 12 0.0 Y N N 6.5 0.0 3.4 3.5 5.0 18.5 

12 3 12 0.0 N Y N 11.8 0.0 3.5 13.1 4.0 17.0 

13 4 3 0.0 N Y N 6.3 0.0 0.0 7.8 2.0 4.3 

14 5 21 0.4 Y Y N 5.2 0.0 0.0 10.7 8.0 36.9 

15 7 7 27.0 Y Y N 8.0 0.0 0.0 1.5 0.0 10.0 

16 4 3 5.5 Y Y N 0.5 0.0 4.1 3.0 0.0 0.5 

17 6 10 8.0 Y Y N 2.5 0.0 0.0 8.5 0.0 8.0 

18 6 13 4.5 Y Y N 1.2 0.0 0.6 2.6 0.0 9.7 

19 5 7 0.7 Y Y N 1.9 0.0 0.7 7.5 5.0 10.0 

20 5 5 12.5 Y Y N 1.4 0.0 0.0 0.0 0.0 2.8 

21 7 16 1.0 Y Y N 1.0 0.0 0.0 0.0 0.0 28.5 

22 7 8 1.8 N Y N 3.1 0.0 1.6 8.5 13.0 5.8 

23 3 12 0.0 Y Y N 1.3 0.0 1.2 1.8 2.0 32.1 

24 6 3 13.6 N Y N 13.3 0.0 0.0 28.4 4.0 2.9 

25 4 15 1.2 N Y N 9.4 0.0 6.0 11.9 9.0 19.4 

26 6 9 0.0 Y N Y 23.3 0.0 8.5 25.3 0.0 21.4 

27 8 10 14.5 Y Y N 11.9 0.0 0.0 0.2 0.0 32.1 

28 4 7 12.5 Y Y N 1.4 0.0 0.0 2.6 0.0 3.5 

29 5 6 42.0 N Y N 9.5 0.0 2.0 1.2 0.0 3.7 

30 4 10 42.5 Y N N 10.0 0.0 1.1 19.0 0.0 6.2 
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Table_Appendix 17: Planting a Grove of Native Trees. 2020. Site level data 

Site 
Native 
Species 

Planting 
Density 

met? Stockproof 
Failed / Dead 

trees (%) 
Competitive 

Vegetation (%) 
Average Tree 
Height (cm) 

2 Y Y Y 0.0 0.5 245.8 

3 Y Y Y 25.0 4.0 233.2 

4 Y N Y 80.0 14.6 367.7 

6 Y Y Y 0.0 0.0 314.5 

7 Y Y N 5.0 0.0 185.5 

8 Y Y Y 18.0 0.0 205.5 

9 Y Y Y 0.0 1.0 311.0 

10 Y Y Y 4.0 0.0 186.5 

11 Y N N 0.0 11.5 210.0 

12 Y Y Y 0.0 2.8 206.5 

13 Y Y Y 0.0 0.0 324.0 

14 Y Y Y 2.0 16.2 208.0 

16 Y Y Y 10.0 2.0 359.6 

18 Y Y Y 2.0 5.5 283.0 

19 Y Y Y 0.0 45.1 185.5 

20 Y Y Y 0.0 24.5 200.8 

21 Y Y Y 0.0 3.0 109.2 

22 Y Y Y 2.0 7.8 210.3 

23 Y Y Y 5.0 21.5 192.3 

25 Y Y Y 0.0 15.5 162.8 

26 Y Y N 60.0 21.0 164.7 

27 Y Y Y 0.0 18.0 246.3 

28 N Y N 2.0 6.5 159.7 

29 Y Y Y 5.0 16.3 243.7 

30 Y Y Y 0.0 42.0 197.0 

31 N Y Y 18.0 13.8 188.2 

32 Y Y Y 1.0 2.0 184.8 
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Table_Appendix 18: Planting New Hedgerows. 2020. Site level data 

Site Gaps (%) 
Native species 

planted 

Planting 
density 

met 
Stock-
proof 

Competitive 
Vegetation % 

New planting failed / 
dead (%) 

1 4 Y Y Y 5 2 

2 0 Y Y Y 0 2 

3 10 Y Y Y 50 10 

4 5 Y Y Y 70 5 

5 0 Y Y Y 70 0 

6 4 Y Y Y 0 5 

7 30 Y N Y 10 5 

8 50 Y N Y 0 10 

9 5 Y Y Y 5 0 

10 0 Y Y Y 5 1 

11 0 Y Y Y 5 1 

12 4 Y Y Y 3 0 

13 3 Y Y Y 25 4 

14 100 N N N 100 100 

15 1 Y Y Y 10 1 

16 0 Y Y Y 30 0 

17 80 Y N Y 90 80 

19 20 Y Y N 20 0 

20 20 Y N Y 80 10 

21 0 Y Y Y 5 0 

22 0 Y Y N 70 0 

23 0 Y Y Y 0 0 

24 13 Y Y N 45 2 

25 70 Y N Y 90 70 

26 0 Y Y Y 0 10 

27 5 Y Y Y 90 10 

28 0 Y Y Y 2 5 

29 2 Y Y Y 5 2 

30 0 Y Y N 30 0 

31 0 Y Y Y 2 0 
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Table_Appendix 19: Protection of Watercourses from Bovines. 2020. Site level underlying data 

Site 
Stock-
proof 

Fence >= 1.5m from 
watercourse 

Stock access 
to water 

Cover of 
wildflowers / 

sedges (%) 

Cover of 
undesirable 
species (%) 

Invasives 
present 

1 Y N N 4.0 21.0 N 

2 Y Y N 26.0 3.8 N 

3 Y N N 9.0 0.0 N 

4 Y Y N 39.2 26.8 N 

5 Y Y N 40.6 20.2 N 

6 N N Y 42.2 4.8 N 

7 Y Y N 21.6 15.2 N 

8 Y Y N 30.8 10.6 N 

9 Y N Y 20.4 13.6 N 

10 Y Y N 16.2 4.0 N 

11 Y Y N 0.8 26.0 N 

12 Y N N 15.4 1.4 N 

13 Y Y N 23.0 11.0 N 

14 Y Y Y 2.4 6.0 N 

15 Y Y N 34.0 27.0 N 

16 Y Y N 9.0 13.0 N 

17 Y Y N 33.0 22.0 Y 

18 Y Y N 28.0 9.0 N 

19 N Y Y 0.0 11.0 N 

20 Y Y N 5.0 10.0 N 

21 Y Y N 32.0 0.0 Y 

22 Y Y N 3.4 6.6 N 

23 Y Y N 16.6 2.0 N 

24 Y Y Y 32.0 2.2 N 

25 Y N Y 51.0 25.0 N 

26 Y Y N 28.0 2.6 N 

27 Y Y N 25.0 29.0 N 

28 Y Y N 38.8 0.0 N 

29 Y Y N 14.0 17.0 N 

30 Y Y N 2.0 1.0 N 
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Table_Appendix 20: Riparian Margins. 2020. Site level underlying data 

Site 

Sto
ck-p

ro
o

f 

Sto
ck a

ccess to
 

w
a

ter 

C
o

ver o
f 

w
ild

flo
w

ers / 
sed

g
es (%

) 

C
o

ver o
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R
yeg

ra
ss (%

) 

C
o

ver o
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h
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C
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ver (%
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C
o

ver o
f ra

n
k 

g
ra

sses (%
) 

C
o

ver o
f 

u
n

d
esira

bles (%
) 

C
o

ver o
f scru

b
 / 

b
ra

cken
 (%

) 

1 N N 28.6 0.0 0.0 40.6 31.4 35.0 

2 Y Y 33.0 4.0 4.0 0.0 0.0 0.0 

4 N Y 27.0 0.0 0.0 0.0 5.0 15.0 

5 N N 43.0 13.8 8.2 0.0 22.2 0.0 

6 Y N 57.4 0.0 5.0 0.0 0.0 0.0 

7 N Y 36.0 0.0 0.0 0.0 20.2 8.0 

8 Y N 7.0 0.0 0.0 0.0 0.0 15.0 

9 Y N 10.0 0.0 0.0 0.0 0.0 35.0 

10 Y N 44.0 0.0 0.0 0.0 0.0 70.0 

11 Y N 1.0 0.0 0.0 20.0 28.0 15.0 

13 Y N 22.0 0.0 0.0 8.0 0.0 10.0 

14 Y N 37.0 0.0 0.0 2.0 8.0 15.0 

15 Y N 14.0 0.0 0.0 0.0 12.0 20.0 

16 Y N 12.0 0.0 1.0 1.0 2.0 20.0 

17 Y N 20.0 1.0 0.0 0.0 1.0 5.0 

18 Y N 3.0 76.0 10.0 5.0 6.0 5.0 

19 Y N 29.0 0.0 0.0 0.0 10.0 10.0 

20 Y Y 13.0 0.0 0.0 0.0 0.0 70.0 

21 N N 21.0 0.0 0.0 0.0 2.0 15.0 

22 Y N 21.0 0.0 0.0 8.0 0.0 20.0 

23 Y N 13.0 0.0 0.0 0.0 20.0 15.0 

24 Y N 24.0 0.0 0.0 21.0 1.0 10.0 

25 Y N 47.8 0.0 0.4 0.0 1.8 8.0 

26 Y N 22.0 0.0 0.0 10.0 0.0 15.0 

27 N Y 37.0 0.0 0.0 12.6 3.6 0.0 

28 N Y 16.0 0.0 0.0 8.0 18.0 10.0 

29 Y N 3.4 0.0 0.0 0.0 23.0 5.0 

31 Y Y 45.0 0.0 0.0 24.0 0.0 5.0 

32 N N 0.2 42.0 0.0 19.0 38.0 0.0 

 

 

 

 

 

  



 

Department of Food, Agriculture and the Marine   175 

Year 3 Analysis of Actions under GLAS 

RSK ADAS Project: 1020044 

 

Table_Appendix 21: Traditional Dry-Stone Wall Maintenance. 2020. Site Level Underlying Data 

Site Wall not full height (%) Gaps Rebuilt in local style Structurally sound 

1 0 N Y Y 

2 0 N Y N 

3 0 N Y N 

4 0 N Y N 

5 15 N Y N 

6 0 N Y Y 

7 3 N Y Y 

8 3 N Y Y 

9 0 N Y Y 

10 5 N Y Y 

11 0 N Y Y 

12 5 Y Y N 

13 1 N Y N 

14 0 N Y Y 

16 3 N Y Y 

17 0 Y Y Y 

19 0 N Y Y 

21 7 Y Y Y 

22 0 N Y Y 

23 0 N Y Y 

24 0 N Y Y 

25 0 N Y Y 

26 5 N Y Y 

27 15 N Y Y 

28 5 N Y Y 

29 5 N Y Y 

30 0 N Y Y 
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Table Appendix 22: Traditional Hay Meadow. 2020. Site level data 

Site 

N
um

ber of grasses 

Cover of Ryegrass 

(%
) 

Cover of rushes (%
) 

G
razing

 

P
oaching

 

Cover of W
hite 

clover (%
) 

Cover of w
ildflow

er 

/ sedge (%
) 

Positive Indicator 

abundance
 

Cover of bare 
ground (%

) 

Cover of 
undesirable species 

(%
) 

Cover of 

scrub/bracken (%
) 

1 3.3 22.5 0.0 N N 0.1 21.5 1F, 0O 0 7.7 0 

2 3.5 3.2 5.0 N N 1.6 23.5 1F, 1O 0 9.7 1 

3 3.9 4.5 35.0 N N 3.1 24.5 1F, 2O 0 0 1 

4 3 2.0 0.0 N N 0.0 0.5 0F, 0O 0 0.1 0 

5 3.1 17.5 0.0 N N 0.0 15.5 0F, 0O 0 0 0 

6 6.2 2.5 5.0 N N 9.0 9.5 0F, 0O 0.5 2 2 

7 3.6 16.5 5.0 N Y 1.5 13.0 0F, 0O 0.4 4 5 

8 4.8 1.5 1.0 Y N 8.0 21.0 2F, 0O 2.5 0.5 0 

10 3.7 4.9 0.0 N N 1.5 7.8 0F, 0O 0 16.9 4 

11 2.8 1.6 23.0 N N 0.0 17.1 0F, 0O 0 14.7 4 

12 2.6 0.0 32.0 N N 0.4 28.9 2F, 1O 1.5 7.5 5 

13 4.2 9.5 15.0 N N 9.5 46.0 3F, 1O 0 0.3 0 

14 3.1 0.0 30.0 Y N 14.1 27.3 2F, 1O 2.1 12.7 0 

15 3.3 42.5 0.0 N N 9.6 1.0 0F, 0O 0 0.1 0 

16 3.6 15.5 0.0 N N 3.5 27.5 0F, 0O 0 0 0 

17 4 14.0 0.0 N N 1.5 0.0 0F, 0O 0 2.1 0 

19 2.9 2.5 10.0 N N 6.0 11.5 0F, 0O 5.9 0 0 

22 3.3 7.0 0.0 N N 0.0 0.5 0F, 0O 0.2 0.5 1 

23 2.9 40.0 0.0 Y N 0.0 3.0 0F, 0O 0.5 6.5 0 

24 2.8 2.7 15.0 N N 1.6 7.5 0F, 0O 0.5 7.7 0 

25 4.4 0.0 0.0 N N 5.5 45.7 2F, 0O 1 7.7 0 

26 3.6 1.5 10.0 N N 0.0 27.4 0F, 4O 2.2 11.7 0 

27 3.7 28.1 2.0 N N 0.0 7.5 0F, 1O 9.7 31.7 0 

28 3.8 47.0 5.0 N N 5.5 6.2 0F, 0O 0.4 1.5 0 

29 3.3 60.0 0.0 N N 1.0 3.0 0F, 0O 0 0 0 

30 4.2 11.5 5.0 N N 0.0 10.5 0F, 1O 0 1.5 0 
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Table_Appendix 23: Traditional Orchards. 2020. Site level data 

Site 

No of 
(new) 
trees Spacing (m) 

Trees 
supported (%) 

Trees 
damaged by 

stock (%) 
Number of 
dead trees 

Dead 
over 
1yr? 

Average 
Tree Height 

(cm) 

1 10 4 90 0 0 - 250 

2 10 6 7 0 0 - 180 

3 20 2.5 95 0 1 Y 220 

4 10 6 100 0 0 - 178 

5 10 6 100 0 0 - 165 

6 10 6 100 0 3 N 155 

7 8 4 100 0 0 - 289 

8 10 8 100 20 2 Y 179 

9 11 7 100 0 0 - 201 

10 11 4 100 0 0 - 250 

11 10 10 100 0 0 - 259 

12 10 7.5 0 0 0 - 130 

13 10 3.5 40 0 0 - 170 

14 10 5 100 0 0 - 158 

15 10 2 100 0 0 - 228 

16 14 3 100 0 0 - 200 

18 10 10 100 0 0 - 210 

19 16 7 100 0 3 N 157 

20 10 7 100 5 1 N 169 

21 10 7 100 5 1 N 155 

22 0 0 0 0 0 - 0 

23 10 7 0 0 0 - 247 

24 10 6 0 0 0 - 301 

25 10 6 100 0 1 N 151 

26 10 7 100 0 0 - 150 

28 13 3 100 0 0 - 230 

30 10 2 90 0 0 - 280 
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Table_Appendix 24: Twite (Option A). 2020. Site level data 

Site 

Average 
Sward 
Height 

Positive Indicator species 
Frequent, Occasional 

(number) 
Twite 

(number) Other Birds103 

1 13.3 2F, 3O 2 MP, HS, RB 

2 16.4 3F, 0O 0 SW, SL, SC 

3 39.6 1F, 0O 0 RB, MP, RP, HS 

4 13.8 2F, 1O 0 MP, HM, HS 

5 19.2 2F, 2O 0 BZ, MP, WR, CF, MP 

6 50.4 1F, 1O 0 SC, MP, GO, MP 

7 13.5 3F, 0O 0 R, SG, PW, MP, HS 

8 9 2F, 2O 0 HS, MP 

9 19.1 5F, 2O 0 HS, JD, LI, WR 

10 15.2 3F, 5O 0 MP, D, WR, CH, SG, GO, HS 

11 27.4 1F, 2O 0 CH, WW 

12 27.8 1F, 2O 0 SL, MP, D, GT, SL, RB 

13 23.9 2F, 2O 0 MG, GO, MP, MT, SC, W 

14 36 3F, 4O 0 LI, MP, HS, WR, SG, GO, LR, SC, JD 

15 11 1F, 2O 0 R, LR, GO, SL, MP, WR, GC, PH, RN 

16 23.1 0F, 2O 0 SL, R, GO, JD, MP, HS 

17 32.2 2F, 1O 0 MP 

18 7.9 4F, 2O 0 MP, S 

19 131.8 0F, 1O 0 S, MP, SG, WH, BC, HG 

20 3.5 1F, 1O 0 MP, WR, SL, HS, S, LR  

21 4.4 2F, 1O 2 RB, MP, GB, S, TW 

22 10.6 3F, 2O 0 S, SL, PW, LI, S 

23 9.1 2F, 2O 0 MP, S 

24 4.7 3F, 3O 0 MP, S, SG 

25 5.5 0F, 2O 0 SG, HB, LB, S, JD, SL 

26 4.6 3F, 1O 0 S, MP, SG, D 

27 23.6 0F, 3O 0 HC, MP, S, LI, SC 

28 9.4 2F, 1O 0 MP, WR 

29 16.8 4F, 1O 0 MP, S, WR, LR 

30 15.9 2F, 1O 0 S, SM, RB, LI 
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Table_Appendix 25: Wild Bird Cover. 2020. Site level data 

Site 

Average 
vegetation 
height (cm) 

Cover of 
correct 

species (%) 

Number of 
correct 
species 

Number of 
birds (all 

types) Species recorded104 

1 26.0 27.0 2 6 CH, R, GO 

2 37.2 0.0 0 84 RB, SN, SC, R, SG, ST, WR 

3 42.4 46.0 2 73 ST, CH, D, R, WR, GR, LI 

4 48.4 57.0 2 9 CH, PH, ST, R, B, WR 

5 46.8 50.2 2 12 B, ST, WP, CH 

6 16.4 75.0 2 131 GO, CH, D 

7 44.4 55.0 3 148 Y, LI, GC, CH, R, GR 

8 14.6 0.0 0 28 GT, GC, R, CH, GO, HS, WP 

9 75.8 58.0 3 52 LT, LI, R, CH, BT, BF 

10 17.2 1.0 1 4 HC, R, PH, K 

11 13.8 40.0 2 12 SN, Y, CH, LI, GO, RB 

12 39.0 37.0 2 81 R, GT, B, PH, ST, LI, CH 

13 32.0 37.0 2 59 BT, CH, RB, Y 

14 41.0 32.0 2 20 CH, GO 

15 39.2 25.0 2 6 R, GC, WR 

16 47.8 19.0 2 2 SC 

17 72.6 56.0 3 29 SC, Y, PH, WP, RB, WR 

18 34.2 56.0 2 7 R, CH, BZ, ST, WR, Y 

19 42.0 45.0 2 31 R, B, CH 

20 49.6 42.0 2 24 GT, WR, CH, BT, BF, RB 

21 78.2 0.0 0 2 R 

22 53.8 65.0 2 11 RB, B, BT, R, RE, GT 

23 58.0 53.0 2 10 WR, BZ, BT, CH, B, D, BT, R 

24 60.8 39.0 2 36 GC, CH, BT, GO, BF, CH, K, R, B 

25 55.8 38.0 2 38 PH, LI, WR 

26 51.2 10.0 1 11 WR 

27 10.6 - - 0 - 

29 37.6 32.0 2 19 Y, CH, MP, LI, R 

30 41.0 34.0 2 4 R, WP, CH 
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