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Health, Safety
and Bio-Security

To minimise disease risks and accidents,
visitors entering and leaving Johnstown Castle
Research Centre are asked to:

Use Footpaths
Do Not Handle Cattle

Do Not Enter Pens or
Paddocks containing Cattle

Thank You




Page | 6 FARMING FOR ABETTER FUTURE




Innovating for Healthy Soils & Clean Water

Farming for a Better
Future 2026

Foreword

| am delighted to welcome you to the Johnstown Castle
Open Day “Farming for a Better Future 2026 — Innovating
for healthy soils and clean water”.

Farming systems for the future must be both economically,
environmentally and socially sustainable. Profitability
has long been a challenge for the sector, but in recent
years, it is the environmental issues that have come to
the fore. These encompass emissions reduction, water
quality, biodiversity loss as well as adapting to a changing
climate. Policy in this area, both national and EU is
complex, and policies such as the Nitrates Directive, the
Climate Action Plan, the Carbon Removals and Carbon
Farming Regulation (CRCF), the Nature Restoration Law, the CAP Strategic Plan, and the new
Soil Monitoring and Resilience Law, all have implications for farmers and the agriculture
sector. lIrish agriculture has shown itself capable of great change and development over
many decades. The key priority for Teagasc at this point in time is to provide leadership and
support to the agri-food sector as it changes and adapts to meet these challenges.

This Open Day will discuss the key benchmarks and indicators (KPlIs) for sustainable farming
systems, and how Irish farms can reach these. It will identify the technologies and farming
practices that are important to help farms to become more resilient in the face of a changing
climate. Technology will play a very big role in meeting the challenges, and there is a large
research programme at Johnstown Castle and other Teagasc centres to develop and adapt the
technologies needed for the future. These include innovations that are currently ready to be
put into use on farms (and indeed are already in use on many farms) such as white clover and
red clover silage, slurry additives, sustainable fertilisers, home grown protein feeds for winter
milk, spring dairy production on multi-species swards, profitable dairy-beef and organic
beef production systems, practices to enhance farmland biodiversity both above and below
ground. These technologies will all be on display at the Open Day, and you will also learn
about other technologies being researched for the future such as feed additives to reduce
methane production, carbon sequestration, soil biostimulant technologies, drought resistant
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swards, and using slurry separation and digestate to replace chemical nitrogen. In addition,
performance details of the farming systems operating at Johnstown Castle which include
winter and spring calving dairy systems, dairy calf to beef, organic beef finishing systems and
nutrition of tillage crops will be outlined. There will also be a lot of information for tillage
farmers around soil health, crop nutrition, and cover crop establishment and management.

The supports available to farmers to adopt and implement these technologies on their
farms will also feature prominently at the Open Day. Teagasc runs a number of important
campaigns and programmes such as the new Better Farming for Water 8-Actions for Change
campaign along with the ASSAP and ACP, the Signpost Progamme (including AgNav), and
the Grass10 campaign and Dairy beef 500 which will be part of the Open Day, and advisers
will be present to talk to farmers. These are multi-actor campaigns and programmes, and
we acknowledge the strong contribution of our many partners. Our forestry and organics
teams will also be present to outline the opportunities in these sectors. Knowledge transfer
is obviously key to seeing widespread change at farm level, and this means a very important
role for the Teagasc Advisory service and also the Teagasc Education service in leading this
change. Overall it promises to be a great day, packed with knowledge and | very much hope
you enjoy the day and find it informative and useful.

Professor Frank O’Mara

Director Teagasc
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Farming for a Better
Future 2026

Welcome to Johnstown Castle

David Wall & Karen Daly

Teagasc, National Agriculture
Sustainability and Research Innovation
Centre, Johnstown Castle, Co Wexford

On behalf of the staff at the Teagasc,
National Agriculture Sustainability and
Research Innovation Centre, Johnstown
Castle and other staff involved with today’s
event, it is a pleasure to welcome you to
FARMING FOR A BETTER FUTURE 2026. The
theme today is ‘Innovating for Healthy Soils and Clean Water” as farmers and those working
in the farming sector will be acutely aware that maintaining healthy and productive soils
underpins their farming business, while access to clean water is essential for farming to thrive
and for the farm family and wider society to utilise and remain healthy. The information
available at this Open Day, including the practices and technologies demonstrated, will help
farmers deal with the many challenges facing the sector such as changing weather patterns,
input price volatility, policy changes etc., and to build more resilient farming systems for
the future. Many of the technologies and farm practice strategies we have on show today
will help farmers maintain productivity while increasing the profitability and environmental
sustainability of their family farm businesses. These include; options to diversify grassland
swards for grazing and silage conservation management, sustainable soil and crop nutrition
technologies and organic manure management practices, winter and spring dairy cow
management and nutrition, dairy calf-to-beef and organic beef finishing production systems,
tillage soil management and farm planning. Reducing gaseous emissions, protecting water
quality, enhancing biodiversity and soil health in order to reduce the environmental footprint
of grassland and tillage production systems will be essential to maintain the competitiveness
and sustainability of Irish farms and the agricultural and food sector. All technologies and
much more will feature strongly at FARMING FOR A BETTER FUTURE 2026.

Many of these technologies can also help address the high input prices that Irish farmers
are currently experiencing and strategies can be put in place to mitigate their impact on
farm profitability. Today’s event is comprised of three main ‘speaking’ stands where the key
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challenges and indicators for reaching sustainability targets that farmers are facing into will
be addressed. We will take you through some of the strategies and technologies available
to meet these challenges, including, enhancing soil health, water quality, biodiversity and
reducing gaseous emissions while maintaining economic sustainability. We will discuss how
knowledge will be transferred to empower farmers and the supports available to support
the transition at farm level. And most importantly, how and when to best implement these
strategies and technologies within your farming system. The main stands are followed by
a series of ‘villages’ where the latest research findings is presented and knowledge and
practical advice can be gained on a range of topics; grassland and tillage soil management,
water quality, soil fertility and health, biodiversity, gaseous emissions, carbon farming and
sequestration and livestock production systems.

The key management practices and technologies to improve farming sustainability will be
shown throughout the day with demonstrations that will be both informative and interactive.
You will also have the opportunity to meet our advisory service, education officers, and
KT programmes e.g. Ag Sustainability Support Advisory programme (ASSAP), Signpost
programme and Grass 10 programme in the Knowledge Transfer village and discuss the
supports and services available to you. Our farm Health & Safety team will also be on site
to demonstrate and discuss how we can make our farms safer working environments for
farmers and their families.

FARMING FOR A BETTER FUTURE 2026 has been developed to update farmers and the
wider agricultural industry on the latest emerging research and to become more informed
on potential solutions that can be adopted on farms to overcome emerging challenges. We
encourage everyone to ask questions of the experts on the day to gain such knowledge.
In preparation for this event, particular attention has been paid to health and safety, and
biosecurity arrangements. Please use the footbaths provided, pay attention to the signs
erected throughout the circuit and follow the direction of our staff. Visitors are asked not to
enter paddocks with cattle, which are ‘double-fenced’, or pens with cattle in them for both
bio-security and safety reasons. Your help and co-operation with these safety measures is
greatly appreciated. A major Open Day at our National Agriculture Sustainability Research
and Innovation Centre in Johnstown Castle is an opportunity for you, the visitor, to see first-
hand the latest research and advice on a wide range of topics that will make your farm more
resilient and sustainable, both profitably and environmentally, into the future. Again, on
behalf of Teagasc and Johnstown Castle staff we hope you have an enjoyable and worthwhile
visit and can take some of what you see here today back to your own farm.
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Teagasc, National Agriculture Sustainability
Research and Innovation Centre (NASRIC),
Johnstown Castle, Wexford
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Challenges and Opportunities for building Resilient
Farming systems

Karen Daly and David Wall
Teagasc, Crops Environment, and Land-use Research Centre, Johnstown Castle, Co. Wexford

Farmers have faced and overcome the challenge of economic, social and environmental
sustainability for some time now, however, challenges concerning agriculture’s role in
maintaining and improving the surrounding environment have been increasing in recent years.
The EU Agri-environmental policy has set targets to halt biodiversity decline, improve water
quality, reduce fertiliser and pesticide use and protect soil health. In Ireland, the agricultural
sector is facing multiple policies and frameworks and very challenging environmental targets.
The sectoral targets to reduce greenhouse gas and ammonia emissions, improve water
quality and reverse the decline in farmland biodiversity are fast approaching. The trends
in emissions, water quality and biodiversity continue to decrease or remain static and we
urgently need to work together to implement solutions and technologies that are known to
reverse these trends. Farmers need technologies that allow them to combine economic and
environmental sustainability.

Soil Health

Soil is one of the most valuable resources on the farm, and how we manage soils can have
an impact on crop production, nutrient availability, water quality, carbon storage and the
biology that lives in the soils that helps to break down organic matter. Soil Health is one of
the main themes of the Farming for a Better Future open day, and this event is an opportunity
to highlight how healthy soils can build resilience into farming systems. Healthy soils, that
are not compacted, can withstand extreme weather events and avoid flooding and drought.
Good nutrient management is essential for crop growth but also has benefits for soil health
and carbon storage. There are many co-benefits to keeping soils healthy, and these will be
on display at this open day. In addition to the demonstrations on soil health at this event,
the Farming for Soil Health booklet is available and a valuable source of information on the
technologies and actions that everyone can take to keep soils healthy.

Water quality

The effect of agriculture on water quality has been subject to large amounts of research over
the past 20 years. While Irish water quality is above average within the EU, only 54% of Irish
surface waters are at satisfactory or good status, with the presence of too much P and N in
our waters as the primary challenges. Agriculture has a significant role to play in helping
achieve good water quality targets and the Teagasc Better Farming for Water campaign has
a clear objective to reduce nutrient and sediment loss to water through its 8-Actions for
change focussing on nutrient management, farmyard management and land management.
Good nutrient management planning is a major corner stone to reducing diffuse nutrient
losses. The Agricultural Catchments Programme have greatly improved the science behind
water quality and have developed a new critical source area tool for highlighting areas for
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farmers to address on their farms. The Agricultural Support and Advisory service provides
free advice to farmers on appropriate technologies in areas with poor water quality. New
technologies have been developed to reduce nutrient and sediment loss to water from farm
roadways.

Livestock production systems

Technologies at the systems level are required to reduce emissions per hectare to meet the
25% target by 2030 and climate neutrality by 2050. Continued improvements in grazing
management, breeding of efficient animals, reducing the age of slaughter and increasing
home-grown feed supplementation will lead to further reductions in emissions. In addition
to these proven technologies for improving livestock production systems, newly emerging
technologies are being tested for Irish systems such as feed additives for reducing biogenic
methane and breeding of lower methane emitting animals in future, hold the potential to
reduce emission further over time.

Greenhouse gas emissions

The 25% greenhouse gas reduction target will be extremely challenging and the recent
emissions increases will have to be reversed. Nitrous oxide (N,O) from nitrogen fertiliser,
manures and urine accounts for c. 30% of agricultural emissions. The remaining 70% comes
from slurry management and directly from the animals. Agricultural soils are a source of
emission in the Land use and forestry part of the inventory. Carbon sequestered in our
mineral soils is four times lower than the carbon lost from agricultural peat soils.

Reduce nitrogen fertiliser use

One big challenge is to dramatically reduce reliance on imported, fossil fuel derived fertilisers.
There are a range of proven technologies today to reduce this reliance. Optimising soil
fertility releases c.70kg N/ha from the soil and reduces fertiliser requirements. Soil fertility is
important for clover/multispecies sward establishment and the opportunity to dramatically
reduce nitrogen fertiliser use. Use of using low emission slurry spreading increases the
nitrogen supply in slurry, reducing fertiliser requirements. Where chemical N is used then
replacing CAN and urea with protected urea can reduce emissions by over 70%. New research
is showing lower emissions when certain low nitrate compound fertiliser are used and that
optimal soil fertility can directly reduce emissions by c. 40%.

Carbon farming and sequestration

A carbon farming framework for Ireland is under development by government that needs
accurate information to monitor, verify and report on carbon capture and removals and
research is underway to bring this data to government. Strategies that we can adopt now
to increase carbon sequestration include increasing trees on farms through hedgerow
management, on farm forestry and agro-forestry. Currently our national inventories are
using default values to account for carbon emissions and sequestration in agricultural soils
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and research is underway to refine these emission factors for different soil types, land-use,
land management practices. Research on the effects of water table management of drained
grassland peat soils and improving the accuracy of mapping our drained grassland peats is
getting underway. This will improve the accuracy of the inventory and identify technologies to
reduce emissions from soils and the management practices to enhance carbon sequestration

Biodiversity

The EU biodiversity strategy aims to have at least 10% of agriculture area under high-diversity
landscape features by 2027. The area of semi-natural habitat across Ireland and there are
declines in important farmland bird species and pollinators. A recent survey of intensively
managed farms found that the median wildlife habitat area was 5% (tillage), 6% (intensive
beef) and 6.6% (intensive dairying). There are many ways that farmers can actively improve
habitats and wildlife on their farms achieve the 10% target. Actions such as managing
hedgerows less intensively, creating nesting habitat for solitary bees, increasing field margins,
and replacing perennial rye grass swards with multispecies swards or incorporating clover
can benefit biodiversity. Current results-based payments for biodiversity has the potential
to benefit biodiversity and current research is investigating approaches to quantifying
biodiversity-friendly farmland habitats and creating evidence-based management plans.

Summary

There are a large number of strategies and solutions available to improve environmental
sustainability on farms. These are on display through out the open day and have advisers to
support farmers on how to adopt these on their farms. You will also get a glimpse of the future
research investigating emerging technologies to help farmers further improve sustainability.
Many of the actions and strategies to improve water quality, soil health, farmland biodiversity
and reduce gaseous emissions that you will see today have multiple co-benefits and also
improve farm profitability. Please identify the solutions and actions that will work on your
farm and you could implement over the next year.

Other resources & online information

Email: david.wall@teagasc.ie; karen.daly@teagasc.ie
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Strategies and Actions for Healthy soils and clean water

Bridget Lynch & Patrick J. Forrestal
Teagasc, Crops Environment, and Land-use Research Centre, Johnstown Castle, Co. Wexford

Why manage for healthy soil?

Soil is one of the most valuable resources on farms, it underpins our production system. Soil
has formed over many centuries and millennia. However, soil can be damaged, degraded or
lost in a short timeframe. It is a critical irreplaceable resource for current and for the future
generations. Preserving soil and handing it on to the next generation in improved condition
benefits farm families and society at large, today and for the future. Managing to maintain
and improve soil health helps to ensure that your soil has continued capacity to provide
critical functions including of food production, being the basis for farm livelihoods, for the
filtering, absorption and storage of the water from rainfall events and storms, for storing and
building soil carbon. Soil provides all these functions while also providing a home for diverse
underground biodiversity that performs many services including regulating nutrient cycling
from soil to plants.

The soils of Ireland and your farm

The soils of Ireland are very diverse with 213 different soil types documented. Across farms
and even fields the soil type often varies. This directly impacts how the soil is managed,
when it can be grazed and cultivated and even which crops can be grown successfully. The
physical, chemical and biological characteristics of soil can vary to a large extent across soil
types, however all soils can benefit from farm management practices that include managing
for soil health.

Soil texture is a key physical aspect of soil that describes the sand, silt and clay content of your
soil. Soil texture has a strong bearing on the friability, water holding capacity and chemical
aspects of a soil. While texture is a physical soil health feature that cannot be easily changed
the physical structure of soil can be changed for any given soil texture. For example, structure
can be improved by increasing aeration or damaged through compaction.

Cation exchange capacity (CEC) is a key chemical aspect of soil that is linked to the clay
mineral content and to organic matter. The Department of Agriculture, Food and the Marine
soil sampling programme has included CEC measurement. Check your report. The soils of
Ireland typically have CEC in the range 1.1 to 36.5 meq/100g. Soils with lower CEC retain less
nutrients and need to be managed accordingly to optimise return from nutrient applications
and minimise losses for example of Potassium fertiliser.

The biological health of soil is one of the most complex aspects of soil health. The soil biology
plays fundamentally important roles that affect soil physical health by adding structure,
airspaces and stability to soil particles through burrowing and secretions for example. The
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cycling of plant nutrients from organic forms to plant available forms is mediated and made
available by the soil biology, especially for Nitrogen, Phosphorus and Sulphur.

6 Principles of good soil management
1. Know your soil
Assess your soil health

Avoid physical damage

2

3

4. Support soil biodiversity

5. Build or maintain soil organic matter
6

Maintain balanced soil fertility

Learn how by downloading your free 30-page illustrated copy of Farming for Soil Health at:
https://teagasc.ie/publications/farming-for-soil-health/

Example practical actions for healthy soils:

e Minimise physical damage to soil by avoiding or minimising compaction for example by
using umbilical systems to spread slurry, appropriate tyre and pressure selection, control
machine traffic particularly in poor weather and use of grazing management based on
farm soil knowledge and weather conditions.

e  Return carbon to soil for example by applying organic manures and other recycled
fertilisers that contain carbon, incorporation of cover crops and straw on arable farms.

e Maintain soil cover and living roots to reduce erosion, to reduce sediment (often the
finest most fertile soil particles) loss potential and to maintain biological life for example
by sowing cover crops and minimising cultivation in grassland reseeding, particularly on
carbon rich soils.

e  Maintain balanced soil fertility for example by liming to address soil acidity and ensuring
adequate soil P and K for your system productivity needs and intensity.

What is Water Quality or what do we mean by Clean Water?

The EPA monitor, assess and report on different types of water: (1) ground water (2) rivers (3)
lakes (4) estuaries and lagoons and (5) coastal water.

Nitrate and phosphorus are essential nutrients that support plant growth. However, excessive
amounts of these nutrients in water can result in rapid growth of aquatic plants and algae,
a process known as eutrophication. This overgrowth can outcompete other plant species,
reduce dissolved oxygen levels, and block sunlight from reaching deeper waters, disrupting
the balance of the ecosystem.
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Both phosphorus and nitrogen contribute to eutrophication. Generally, phosphorus is the
primary concern in freshwater systems, while nitrogen is more problematic in estuaries and
coastal waters.

However, it is not just nutrients that determine water quality, there are many other factors
such as dissolved oxygen, temperature, chemicals, ecological species, physical characteristics
of the waterbody (hydromorphology) and sediment. Focussing on water quality at a national
level may disguise local trends, which can lead to misplaced actions with little improvement.
The EPA water quality monitoring network and reporting is so extensive that we have a good
knowledge of which aspects require attention in a local setting. The first step to improving
water quality nationally is to act locally, and to do this, we need to implement the “right
measure in the right place”.

Better Farming for Water — 8 Actions for change:

The aim of the ‘Better Farming for Water’ campaign is to support and accelerate the adoption
of actions locally on all farms to improve all water bodies (where agriculture is a significant
pressure) to Good or High Ecological Status. The campaign will focus on 8-Actions for
Change for farmers to adopt to improve water quality through their farming activities. These
8-Actions for Change provide a structure through which farmers can engage with addressing
water quality in a more relatable way, help understand why actions are required, and to have
confidence that the action being taken is worthwhile and will lead to a positive improvement.

The 8-Actions for Change can be divided into three areas of practice improvement: Nutrient
Management, Farmyard Management and Land Management.

Nutrient Management:

1. Reducing purchased nitrogen surplus through greater precision in the application of both
chemical and organic nitrogen.

2. Optimising soil fertility by initially focusing on increasing soil pH to improve nitrogen use
efficiency and increase soil available phosphorous.

3. Applying fertilizer at the appropriate rate, time, and conditions.
Farmyard Management:

4. Having sufficient slurry storage which will allow greater nutrient use efficiency from slurry
and prevent losses.

5. Minimising point source nutrient loss from farmyards and roadways by diverting clean
water away from the farmyard and reducing soiled yard areas.

Land Management:
6. Fence off all water courses to prevent bovine access.

7. Use riparian margins and buffer strips to prevent over land flow of nutrients into
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watercourses.

8. Maintain over-winter green cover on tillage land as research has shown that cover crops
significantly reduce nitrogen leaching losses to water over the winter.

Conclusion

Maintaining healthy soils and protecting water quality are essential for the long-term
sustainability of Irish agriculture. Soil is a vital resource that supports our food production,
biodiversity, nutrient cycling, carbon storage, and water regulation. By understanding the
diverse nature of Irish soils and adopting practices that improve soil physical, chemical, and
biological health, farmers can enhance productivity while safeguarding the environment
for future generations. At the same time, protecting water quality requires targeted local
actions. The Better Farming for Water campaign highlights practical measures that farmers
can implement to reduce nutrient losses, improve nutrient efficiency, and minimise
environmental impacts. Together, healthy soil management and water protection measures
create a more resilient farming system that benefits farmers, communities, and the wider
environment both now and into the future.

Other resources & online information

Email: bridget.lynch@teagasc.ie; patrick.forrestal@teagasc.ie

Farming for Soil Health - Best practices for managing Irish agricultural soils https://teagasc.ie/wp-
content/uploads/uploads/media/website/publications/2025/Farming-for-Soil-Health-Web.pdf

Better Farming for Water - 8 actions for change. https://teagasc.ie/environment/water-quality/better-
farming-for-water/
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Supporting Farmers to Achieve Sustainable Farming
Systems

Veronica Nyhan' and Noel Meehan?

1 Teagasc, Crops Knowledge Transfer; 2 Teagasc, Water Quality Knowledge Transfer

Farming in Ireland is changing. As a farmer, you are being asked to protect water quality,
reduce greenhouse gas and ammonia emissions, improve soil health and enhance biodiversity,
while continuing to run a productive and profitable business. At the same time, weather
patterns are becoming less predictable. Wetter winters, heavier downpours, longer dry
spells and more difficult spring and autumn conditions are already affecting grazing, nutrient
management and overall farm performance across many systems.

Irish agriculture is also operating in a more uncertain international environment. Energy
market volatility, fertiliser price shocks, supply chain disruption and changing trade dynamics
have highlighted the importance of resilience, efficiency and sustainable resource use
at farm level. Long-term sustainability must support profitable farm businesses alongside
environmental improvement and vibrant rural communities.

For many farmers, the willingness to improve sustainability already exists. The challenge is
often identifying which actions will make the biggest difference on the farm and knowing
where to start. This is where Teagasc advisory, Knowledge Transfer (KT) and decision-support
services can help by providing practical guidance that supports both environmental and
economic performance.

Using Advisory and KT Supports

There is now a far broader range of advisory, technical and decision-support resources
available than ever before. Programmes such as Signpost, ASSAP, Better Farming for Water
8-Actions for Change campaign, KT discussion groups and demonstration farms are designed
to help farmers improve sustainability while maintaining productive and profitable systems.

Support is available through one-to-one advisory visits, discussion groups, demonstration
farms, webinars, podcasts, digital tools and local events. This allows you to access guidance
in ways that best suit your own farming system, workload and priorities.

The structure and the role of Teagasc advisory services is also continuing to evolve. While
schemes and regulation remain important, there is increasing focus on helping farmers
improve technical performance, strengthen resilience, adopt suitable technologies and make
informed long-term decisions. Many sustainability measures are also efficiency measures
that can improve nutrient use efficiency and strengthen profitability.

No two farms are the same. Soil type, enterprise, climate, topography, stocking rate and
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local environmental pressures all influence which actions are most appropriate. This is why
tailored advice and farmer-to-farmer learning are becoming increasingly important.

Understanding Risks and Opportunities on the Farm

One of the first steps in improving sustainability is understanding where the main risks and
opportunities exist on the farm. Soil health is now recognised as a foundation of sustainable
farming systems, influencing productivity, nutrient use efficiency, water quality, biodiversity
and climate resilience.

A wide range of tools and resources are available to help identify priorities for action. For
water quality, farmers can access EPA water quality data, Priority Areas for Action (PAAs),
ASSAP farm assessments and recently launched Better Farming for Water Catchment Action
Plans to better understand the pressures affecting local water bodies.

Pollution Impact Potential (PIP) maps and interactive soil maps can help identify where
land is more vulnerable to nutrient or sediment loss. Combined with local catchment
assessments, these tools allow for a more targeted approach to nutrient management and
land management decisions.

In relation to greenhouse gas and ammonia emissions, tools such as AgNav and the Bord Bia
Farmer Feedback Report can help assess environmental performance and identify practical
opportunities forimprovement. The Teagasc MACC has also identified a range of technologies
and practices capable of reducing emissions while maintaining productive farming systems.

Digital platforms such as NMP Online, PastureBase Ireland and the Teagasc Fertility Dashboard
are helping farmers better manage nutrient use efficiency, grass production and soil fertility.
Economic benchmarking tools from the Teagasc National Farm Survey can also help show
the relationship between technical performance, environmental efficiency and profitability.

Turning Knowledge into Action

Sustainability improvements are most successful when they are practical, targeted and
economically viable. For many farms, relatively small changes can collectively make a
significant difference over time.

Examples include:

e improving nutrient management planning and nitrogen use efficiency,
e adopting protected urea and low emission slurry spreading,
e improving soil fertility, pH and grass utilisation,

e  protecting watercourses and improving farmyard infrastructure,



Innovating for Healthy Soils & Clean Water Page | 21

e  reducing nutrient losses from roadways and yards,

e  incorporating clover and mixed swards where suitable,
e managing hedgerows appropriately,

e and increasing space for nature on farms.

Many of these measures improve both environmental and economic performance by reducing
nutrient waste, improving efficiency and making better use of existing farm resources.

Working with an adviser or discussion group can help identify which actions are likely to
deliver the greatest benefit in your own situation. In many cases, beginning with practical,
high-impact measures that can be implemented quickly, and cost effectively is the best
approach.

Building a More Resilient Farm Business

Helping farms become more resilient to climate and economic pressures is now a major focus
of advisory and KT programmes. The emphasis is not simply on reducing emissions, but on
improving the overall resilience and adaptability of farming systems.

Measures that improve nutrient use efficiency, grass growth, soil health, water management
and animal performance, and additional slurry storage can also help farms better cope with
difficult weather conditions, rising input costs and market volatility.

Technology is also playing a more important role in supporting practical farm decisions.
Digital platforms, remote sensing, GIS tools and precision farming technologies are helping
farmers monitor grass growth, manage nutrients more accurately and target actions where
they are most effective. Technology delivers most value when it improves efficiency, saves
time or supports better decision-making at farm level.

Teagasc research farms, demonstration farms and on-farm trials also play an important role
in testing and validating new technologies and management practices under Irish conditions
before wider farm adoption.

Water Quality and Biodiversity

Water quality remains one of the most important environmental challenges facing Irish
agriculture. The Better Farming for Water— 8 Actions for Change campaign supports farmers
in adopting practical measures that reduce nutrient and sediment losses through improved
nutrient management, farmyard management and land management.

The campaign builds on initiatives including ASSAP, Farming for Water EIP, Waters of LIFE,
Blue Dot Catchments and the Agricultural Catchments Programme (ACP). These programmes
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provide practical and confidential support to help farmers identify local pressures and
implement targeted improvements while the ACP and other Teagasc research provides water
quality science to support farmers.

Simple actions can often make a significant difference, including managing slurry and soiled
water correctly, maintaining drains and gutters, fencing watercourses, improving yard runoff
management and avoiding spreading during unsuitable conditions.

There is also growing recognition of the importance of biodiversity and ecosystem health
within farming systems. Measures such as improved hedgerow management, pollinator-
friendly areas, agroforestry and increasing space for nature can improve biodiversity while
complementing productive agriculture and strengthening farm resilience.

Learning from Other Farmers

Farmer-to-farmer learning remains one of the most effective ways to support practice
change. Demonstration farms, discussion groups, open days and local events allow farmers
to see how new technologies and management practices are working under real commercial
farming conditions.

These programmes help build confidence, encourage discussion and allow farmers to assess
the practical, technical and financial implications of adopting new measures on their own
farms.

Looking Ahead

The transition to more sustainable farming systems will require practical action, continued
innovation and strong collaboration between farmers, advisers, researchers and industry.

The scale of change required across Irish agriculture is significant, but Irish farmers have
consistently demonstrated their ability to adapt, innovate and improve. By making use of
available advisory services, decision-support tools, research and farmer networks, you can
improve environmental performance while maintaining a productive, profitable and resilient
farm business into the future.

Other resources & online information

Email: Noel.Meehan@teagasc.ie; Veronica.Nyhan@teagasc.ie
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Lime the basis to sustainable farming - Improving
water quality and reducing total farm emissions

Mark Plunkett’, Siobhan Kavanagh? John Maher? & Noel Meehan*

YJohnstown Castle, %Kells rd., Kilkenny, 3Moorepark, *Ballinasloe, Galway

A small investment of €14/ac year in lime will deliver large production and environmental
benefits while insulating your farming business against global energy shocks. Soil test results
show that a large proportion of grassland soils are sub-optimal for soil pH and would benefit
from an application of ground limestone. Fertiliser prices have rocketed over the last number
of months due to conflict in the Middle East. In the last fertiliser crisis one of the key learning
was that applying lime helped increase N use efficiency of both soils and applied N sources,
while reducing our dependence on imported fertilisers.

Soils tested annually show a large lime requirement especially on drystock farms where in
2025 59% of soil have a lime requirement compared to 39% on dairy farms. Lime application
rates range from 5 to 7.5 t/ha with 5t/ha (2t/ac) being the typical application rate. This costs
€175/ha or €70/ac and when costed over 5 years represents a lime maintenance cost of €14/
ac/yr.

The following are some of the key benefits from applying lime to build or maintain soils in the
optimum soil pH range for grassland mineral soils.

1. Soil N supply

e  Correcting mineral soil pH levels to pH 6.3 to 6.5 can release up to 70kg N /
ha (56 units / ac/ yr)

e Correcting soil pH 5.5 to 6.3 increases NUE from 35 to 51% (see figure 1)
e Thus, reducing our reliance on chemical N fertilisers & GHG emissions

e Represents a cost saving of ~€140/ha at current fertiliser N prices

Soil Fertility & Optimum N Use Efficiency
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Figure 1. Percentage NUE and grass growth response to N fertiliser across grassland fields
according to the status of soil pH, phosphorus (P) and potassium (K) fertility. (adapted from
Wall. D.P. et al., 2017).

2. Soil P supply

Correcting mineral soil pH levels from soil pH 5.5 to 6.3 improves soil P,
thereby increasing soil P availability

Research shows that soil P levels can increase by a full soil P index

Approximately 50kg P / ha is required to increase soil P by 1 mg/L.
Therefore, 150kg P / ha to move a soil P index.

This represents a cost saving of ~€450 / ha at current fertiliser P prices or 1.2
tonnes of a fertiliser such as 10-10-20

Figure 2. Average change in soil test P (Morgan'’s P test) across 16 mineral soils treated
with P (100 kg/ha of P), Lime (5 t/ha of lime), and P + Lime and re-tested after 12
months (Sheil, T. et al, 2013).

3.

Increase grass production

Correcting mineral soil pH levels to pH 6.3 to 6.5 can increase grass
production by up to 2.5t DM / ha / year (see figure 3)

On a dairy farm this worth €428ha / year and on a drystock farm its worth
€262 / ha / year

On a 100-cow dairy herd this is worth €17,000 in extra grass production
On a 40 cow suckler herd this is worth €10,500 in extra grass production

Return on investment for everyone €1 invested in lime is €7.5 to €13 for
drystock and dairy farms
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4. Improving water quality

e Having soils at optimum pH ensures that nutrients applied (N & P) to crops
are utilised by the growing plant efficiently and this reduces the risk of
nutrient loss to waters

e Soils with sufficient lime are also healthier and have better soil structure
which improves permeability thus reducing the risk of overland flow of water
and diffuse loss of nutrients and sediment to water

Figure 3. The relationship between soil pH and grass yield across a range of farms in Ireland

5. Reducing the carbon footprint of both meat and milk production

e Increasing farm N use efficiency drives farm productivity while reducing total
farm emissions by 3 to 8% through reduced N usage. Reducing fertilisers
costs by up to €140/ha/year

e Soil pH reduces N,O emissions up to 39% at soil pH 6.9 (see figure 4)

e Maintaining optimum soil pH increases soil C sequestration by 0.5t C/ha/yr




Figure 4. The effect of soil pH on nitrous oxide emissions (adapted from Zurovec et al.,
2021).
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Benefits of plantain in grass-clover leys

Jake Mac Lochlainn®?, Claire Chapeau!, Gary Gillespie?, and Bridget Lynch*
‘Environment, Soils and Land Use Department, Teagasc, Johnstown Castle, Co. Wexford, Ireland

2University College Dublin, School of Agriculture and Food Science, Dublin, Ireland

Summary:

3 In grazed and cut grasslands, soil N is vulnerable to transformation and loss through nitrification
and denitrification, which convert stable ammonium (NH,*) into mobile nitrate (NOs~) and
gaseous forms such as nitrous oxide (N,O). These processes reduce N availability for the growing
crop and contribute to environmental pollution.

. Incorporation of plantain (Plantago lanceolata) into grass-clover swards has been identified as a
potential strategy to improve N retention and reduce soil N losses through biological nitrification
inhibition (BNI), whereby plant derived bioactive compounds suppress soil nitrifier activity and
slow the conversion of ammonium (NH,4*) to nitrate (NO37).

3 This natural inhibiting activity has been shown to reduce nitrous oxide emissions and reduce
nitrate leaching

. Research is under way to evaluate the effect of varying rates of plantain inclusion in short
term grass-clover leys (which include various combinations of perennial ryegrass, white clover,
red clover and plantain) on grass yield, forage quality, N,O emissions, and legacy effects on
subsequent cereal crops.

3 Provisional findings from this study suggest there are benefits to including more than two species
in the mixture; plantain (40%) together with red and white clover and perennial ryegrass yielded

the highest in the establishment year.

Other resources & online information

Teagasc Website: https://teagasc.ie/news--events/daily/higher-yields-and-reduced-fertiliser-from-
diverse-swards/

FertiGO, funded by Green ERA-Hub https://www.greenerahub.eu/fertigo

Email: jake.mclaughlin@teagasc.ie
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Farming for Soil Health: Principles of Good Soil
Management

Fiona Brennan?, Dermot Forristal, Veronica Nyhan?, Luis Lopez-Sangil', Gabriela Cardenas-Alvarez?,
Saorla Kavanagh?, Cathal Somers?, Owen Fenton?, Giulia Bondi*, Karen Daly?, Lilian O’Sullivan?, John
Finn?, Aaron Fox!, David Wall*

Teagasc, Johnstown Castle; “Teagasc Crop Knowledge Transfer; 2ASSAP Advisory

Summary:

. Soils are at the heart of our food systems and are essential for human, environmental and
planetary health.

3 A dynamic mixture of minerals, organic matter, air and water, healthy soils are the most
biodiverse ecosystems on the planet, providing habitat for a myriad of beneficial organisms.
Their correct functioning is the foundation that sustains farm productivity, food security, and the
resilience of human communities.

3 Healthy soils are one of the most valuable resources on the farm, and amongst the greatest
legacies farmers — as the main custodians of our soils — can give to society. This is because soils
take a long time to form, can be lost or damaged quickly, and if badly degraded, they are not easy
to fix. It’s critical that soils are managed sustainably.

3 Soils are also very diverse! Different soils need to be managed in different ways, according to
their specific capacities and vulnerabilities. There are, however, some general principles for the
good management of soils that can be applied universally, and which can help with keeping
soils healthy. We have grouped them into six evidence-based principles that farmers, advisors,
educators and any soil custodian can use to manage soils more effectively and sustainably. Like
any general advice, these principles work best when soil custodians adapt them to suit local
conditions and farming systems:

1. KNOW YOUR SOILS

ASSESS YOUR SOIL HEALTH

AVOID PHYSICAL DAMAGE

SUPPORT SOIL BIODIVERSITY

BUILD OR MAINTAIN SOIL ORGANIC MATTER (SOM)

6. MAINTAIN A BALANCED SOIL FERTILITY
. In the following pages, you will find guidance and useful resources linked to each of these

principles. You will also find some interesting visual displays demonstrating these principles during
the Teagasc Johnstown Castle Open Day 2026.

vk wN

Other resources & online information

Farming for Soil Health Handbook https://teagasc.ie/wp-content/uploads/uploads/media/website/
publications/2025/Farming-for-Soil-Health-Web.pdf
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Farming for Soil Health: Know your Soils

Gabriela Cardenas-Alvarez?, Luis Lopez-Sangil?, Lilian O’Sullivan?, Veronica Nyhan2, Owen Fenton?,
Fiona Brennan?, Giulia Bondi!, David Wall!, Reamonn Fealy?, Karen Daly*

Teagasc, Johnstown Castle; 2 Teagasc Crop Knowledge Transfer; *Teagasc, Ashtown

Summary:

. Soils in Ireland are young — less than 15,000 years old —, but very diverse, with 213 different soil
types. It is quite common to find multiple soil types at the same farm, or even at the same field!

. All soils have unique properties that result in different capabilities and vulnerabilities, which may
need to be managed differently. Understanding what type of soil you have can help you take
better decisions for managing it more effectively and sustainably.

. While some important soil features — like pH, soil organic matter (SOM) and nutrient contents,
compaction, porosity or drainage — can be changed or amended with correct farming practices,
others — like soil texture, slope or position in the landscape — cannot, so landowners need to
adapt their management practices accordingly. For example, soils with higher clay content can
retain more nutrients, water and organic carbon (as SOM), better supporting long-term fertility,
but they can be slow to drain the excess of water and more susceptible to traffic compaction.
Sandy soils, on the other hand, drain quickly and are more resilient to compaction (common
issues in Irish soils), but they don’t hold on to nutrients, water and carbon as effectively. The key is
to manage the soil you have, playing to its strengths!

What to do

. Even when knowledgeable about the fields on your farms, getting to know which soil types there
are, what they mean, and where they are, is critical.

. Obtain local knowledge on past management or soil properties (such us fields prone to flooding
or previous soil test results) where available; such information can be invaluable for guiding future
management.

. Access free national maps that can give you a general idea of the main soil types, subsoils, slopes,
bedrock, or nutrient pollution risks in your area. But keep in mind that most of these maps are too
coarse in resolution to show what’s really happening at farm or field level. Always check the land
yourself before using these maps to guide decisions on soil management.

3 If you haven’t had your soil fertility tested recently consider conducting some baseline chemical
analysis to help you tailor management practices effectively.

Other resources & online information

Farming for Soil Health Handbook https://teagasc.ie/wp-content/uploads/uploads/media/website/
publications/2025/Farming-for-Soil-Health-Web.pdf

Interactive Soil Map of Ireland (Irish Soil Information System) https://teagasc.ie/environment/soil/irish-
soil-types-and-maps/irish-soil-information-system/
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Farming for Soil Health: Assess your Soil Health

Luis Lopez-Sangil*, Veronica Nyhan?, Gabriela Cardenas Alvarez!, Cathal Somers?; Giulia Bondi?, Lilian
O’Sullivan?, David Wall*, Karen Daly*, Fiona Brennan*

Teagasc, Johnstown Castle; *Teagasc Crops Knowledge Transfer; ASSAP Advisory

Summary:

. Soils are multifunctional living systems. As such, the critical functions they provide to societies
rely on their healthy status. Soils are also limited resources, irreplaceable at human time scale.
In the EU, 60-70% of soils are currently degraded, and continue to deteriorate, costing over €50
billion per year. Protecting healthy soils from degradation is critical for human wellbeing, food
production and economic development.

. Soil health assessments can easily be done in the field (in situ). A quick look at the topsoil
combined with digging a small pit (exposing the top 40-50cm of soil profile) can give us valuable
information about the type of soil and its health status. It’s important to note that soils are very
diverse, with their different physical, chemical and biological properties dictating their functions
and vulnerabilities. Soils also vary by depth, with soil organic matter (SOM) and biological
processes normally accumulating at the top. All these natural differences need to be accounted
for when assessing soil health.

What to do

. Compare areas of good and poor performance on the farm. Look for evidence of poor crop
establishment or growth, reduced water infiltration, physical damage and/or erosion... These are
areas you may want to investigate further.

3 Use visual assessment techniques. Features of biological activity are the main indic