TOOLBOX TALKS #24

Purpose:

To introduce the importance of adopting and
implementing nutrient management best
practices for environmental and financial
sustainability.

Why:

To optimise crop growth and help reduce the
risk of pollution and environmental damage?

Who:

This Toolbox Talk is to highlight the importance
of soil and crop nutrient requirements to
those with little or no knowledge of the
subject, or those looking to refresh their
knowledge.

TIAH Capability Framework area:

This aligns with the knowledge and skills in the
Environment area.
https://tiah.org/tiah-capability-framework

Talk leader instructions:

» Prepare to do the talk in a suitable/quiet
location with no distractions

= Consider using some of the resources as
part of the talk, e.g. showing a video

» Engage with participants, ask questions and
give everyday examples

= Conclude with a brief review

= Get everyone to sign the form. Make sure to
write the name of the farm and the date.
Keep a copy for your records (e.g., staff
training, land/ environmental management)

» Ensure all participants have access to a copy
of this document to refer to once the

session has finished. This could be electronic
and emailed or printed

Notes:

@ tiah.org

Nutrient management awareness

Background

What is nutrient management?

Nutrient managementis an
important part of ‘climate-smart’
agriculture. It's the process of
managing nutrient supply to
crops (including grassland) so it
matches the need for economic
and optimal crop growth as
closely as possible.

Why is it important?

Nutrient management is important for the environment because it helps
farmers optimise the use of fertilisers and manures, reducing the risk of
nutrient runoff into waterways. This prevents water pollution, protects aquatic
ecosystems, and preserves soil health. Proper nutrient management also
enhances crop productivity and reduces greenhouse gas emissions associated
with agriculture, contributing to sustainable farming practices that are vital for
long-term agricultural viability and environmental stewardship.

Main learning points 10 minutes

The importance of nutrients

So, what are nutrients? Nutrients are essential minerals and compounds that
support the development and growth of plants.

Good nutrient management is vital to any farm and each farm will have its own
nutrient management plan (NMP). This outlines how efficiently we'll use
fertilisers and organic manures to optimise crop yield, improve soil health, and
protect the environment while complying with UK regulations.

An excellent starting point is to refer to a recommendation system such as the
Nutrient Management Guide (RB209) which can be found on the AHDB
website: https://ahdb.org.uk/RB209 and is based on many years of field
experimentation. It explains the value of nutrients, soil and why good nutrient
management is more than just about the purchase of fertilisers - it brings the
best return from crops, helps ensure minimum effect on the environment and
keeps the soil in good condition for the future.

Optional: Watch this LEAF video on Nutrient Management Planning with
Rob Kynaston: https://www.youtube.com/watch?v=dVxWHOERSSw

Balancing nutrients

Nutrients are vital for plants to function, with each playing multiple roles. If
even one nutrient is missing, it can upset the plant's processes and stop other
nutrients from working as they should. Soil, along with air and water is where
plants get their nutrients. These nutrients are absorbed by plants and can be
either stored in the soil, washed away by water (like rain or irrigation), or
released into the air (like nitrogen turning into ammonia gas).
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Notes:

Suggestions / ideas:

@ tiah.org

Nutrient management aims to provide plants with all the nutrients they need in
the right amounts. This helps crops grow well without wasting nutrients or
harming the environment. Soil is crucial because it's where plants naturally find
their nutrients. Additional nutrients are only added when the soil alone can't
provide enough in the right forms.

The benefits of good nutrient management

Good nutrient management practices can have many benefits, from both a
financial and environmental perspective.

Q: Why do you think nutrient management is beneficial for our farm?
Responses might include:

= Increased yield - Nutrient supply is the main contributor to yield for most
crops - especially the supply of nitrogen: The application of nitrogen to the
optimum level roughly doubles the yield of non-legume crops

= Crop quality and value - The supply of nutrients affects the quality and
value of some harvested crops

= Using manufactured fertilisers effectively - This is because they amount
to a large percentage of variable costs for growing crops - for example 50%
for cereals

= Minimising costs - Nutrients in organic manures and crop residues are
valuable fertilisers, not waste, so there's opportunity to minimise costs here

= Compliance and minimising environmental impact - Regulations help
minimise losses from nitrogen and phosphate which can have a negative
environmental impact on water and air if they are lost from the soil

= Future crop growth - Keeping available potash, phosphate and
magnesium in the soil indices* at target levels helps maintain soil quality for
future crop growth *soil is categorised into a soil index for each of the
nutrients

= Avoid problems - You can also avoid problems in times of change such as
sudden increases in fertiliser prices

Liebig's barrel

There are 94 naturally occurring elements and 17 of these are essential for
plants. Carbon, oxygen and hydrogen are obtained from air and water. They
make up the bulk of a plant but aren’t regarded as nutrients. In the fertilisers
regulations, the remaining nutrients are classed as major, secondary and
micronutrients or trace elements roughly depending on the amounts needed.

Deficiencies in some micronutrients such as iron, chlorine and nickel are
extremely rare in UK soils. So, in the UK, we tend to concentrate management
on just 12 nutrients.

Sometimes the major and secondary nutrients are sometimes grouped as
macro nutrients or simply just major nutrients as in the Nutrient Management
Guide (RB209). These terms don't indicate the relative importance of the
nutrients as a deficiency.

Instruction: Please print off the following page and hand to your team
members. Ask them to look at the image of Liebig’s barrel.

Liebig's barrel is a visual concept of how limiting factors work. Each stave of the
barrel represents a different input necessary for effective crop production. The
barrel can only be filled as high as it's shortest stave, so plant growth is limited
by the nutrient on input in the shortest supply.
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Justus von Liebig is regarded as one of the most influential agricultural scientists.
He discovered that a plant’s growth rate, size and overall health depends on the
amount of the scarcest essential nutrients available to it.

Essentially, the chain of nutrients in the soil is only as strong as its weakest link. His
findings have encouraged farmers to expand their view beyond just the major
(macronutrients): nitrogen, phosphorus and potassium (N-P-K).

\ Note: Potassium and potash ad the same - as shown on the barrel graphic). /
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Discussion points 9 minutes

Choose two of the following questions to discuss with your team and complete
the remaining one at another time.

Q: Do you know which are major nutrients, secondary nutrients and
micronutrients in Liebig's barrel?

Responses might include:

Major Secondary Micronutrients (trace elements)
Nitrogen Magnesium Manganese
Phosphate Sulphur Boron
Potash Calcium Copper
Sodium Zinc
Molybdenum

Q: If you increase the amount of nitrogen applied to increase the yield of a crop,
what else should you consider?

Responses might include:

= More of the other nutrients may be needed to maintain a balanced nutrient supply

= [fthe supply is greater than the crop needs, the excess will be wasted and could
cause damage to the environment and waste money

=  Excessive nutrient supply can occur throughout the season, for example, where
soil P index is 4 or 5, or it can be over part of the season, for example, where soil
nitrate level is high in winter

Matching nutrient supply to crop requirement is at the heart of nutrient management.
Q: What are the three steps we should follow to ensure we do this correctly?

Responses might include:

1. Identify the crop and soil requirements by using a recommendation system such as
the Nutrient Management Guide (RB209)

2. ldentify nutrient sources other than manufactured fertiliser and estimate the
amounts as best you can. Soil analysis, manure analysis, and standard tables for
estimating soil nitrogen supply or the nutrient contents of manures help.

3. The amount of manufactured fertiliser needed is the difference between crop
requirement and total nutrient supply from other sources.

The role of manufactured fertilisers is to fill the nutrient gap and not necessarily to
be the main source of nutrients.

Want to develop your knowledge further?

’ The FACTS training scheme covers best practice
I in fertiliser use and plant nutrient management.
Find out more here:

Growing Professionally  https://basis-reg.co.uk/scheme-facts

Gid you know...

If you're a TIAH member, you have FULL ACCESS to the Learning Hub where you
can also download further Toolbox Talks https://tiah.org/toolbox-talks, including
others in this series with practical team tasks:

« Soil sampling and pH

- Taking a soil sample (practical exercise)

- Soil texture and structure

- Assessing soil texture (practical exercise)

You can also complete the full learning path on nutrient management to claim

both CPD and BASIS points.
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Summary/Wrap-up 1 minute

A good understanding of soils, nutrients and nutrient management is important for anyone who works on a farm or horticultural site.

Following best practice in nutrient management help prevent soil degradation, improve crop quality and production, help to minimise
wastage and reduce costs, and ensure a sustainable farming business that places high value on environmental impact.

Resources:

AHDB: Nutrient Management Guide (RB209): https://ahdb.org.uk/nutrient-management-guide-rb209

AHDB: What soil organic matter is and what it does: https://ahdb.org.uk/knowledge-library/what-soil-organic-matter-is-
and-what-it-does

AHDB: How to assess soil structure: https://ahdb.org.uk/knowledge-library/how-to-assess-soil-structure

CFE: UK Soil Health Initiative guides: https://www.cfeonline.org.uk/environmental-management/uk-soil-health-initiative-
guides/

AHDB: Measuring soil nutrients, pH and organic matter: https://ahdb.org.uk/knowledge-library/measuring-soil-nutrients-
ph-and-organic-matter

LEAF: Nutrient Management Planning with Tried & Tested (video): https://www.youtube.com/watch?v=bfGsFnzcuas
Soil Association Soil health: https://www.soilassociation.org/farmers-growers/low-input-farming-advice/soil-health/

PDA: Soil analysis: key to nutrient management planning:
http://www.pda.org.uk/pda_leaflets/24-soil-analysis-key-to-nutrient-management-planning/

AHDB: The soil health scorecard: https://ahdb.org.uk/knowledge-library/the-soil-health-scorecard

GOV.UK: Rules for farmers and land mangers to prevent water pollution: https://www.gov.uk/guidance/rules-for-
farmers-and-land-managers-to-prevent-water-pollution

Toolbox Talks participants

Toolbox Talk: Nutrient management awareness

Name Signature Date

Disclaimer: This Toolbox Talk is intended as a general guide and is designed to be used to help increase risk awareness, safe work practice, and personal
and team development. It's not legal advice and doesn't take the place of induction, work and health and safety training.

Copyright © The Institute for Agriculture and Horticulture (TIAH) 2025.
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