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Disclaimer 

AHDB, operating through its HDC division seeks to ensure that the information contained 
within this document is accurate at the time of printing. No warranty is given in respect 
thereof and, to the maximum extent permitted by law the Agriculture and Horticulture 
Development Board accepts no liability for loss, damage or injury howsoever caused 
(including that caused by negligence) or suffered directly or indirectly in relation to 
information and opinions contained in or omitted from this document.  

No part of this publication may be reproduced in any material form (including by photocopy or 
storage in any medium by electronic means) or any copy or adaptation stored, published or 
distributed (by physical, electronic or other means) without the prior permission in writing of 
the Agriculture and Horticulture Development Board, other than by reproduction in an 
unmodified form for the sole purpose of use as an information resource when the Agriculture 
and Horticulture Development Board or HDC is clearly acknowledged as the source, or in 
accordance with the provisions of the Copyright, Designs and Patents Act 1988.  All rights 
reserved.  

AHDB (logo) is a registered trademark of the Agriculture and Horticulture Development 
Board. HDC is a registered trademark of the Agriculture and Horticulture Development 
Board, for use by its HDC division. All other trademarks, logos and brand names contained in 
this publication are the trademarks of their respective holders.  No rights are granted without 
the prior written permission of the relevant owners. 

The results and conclusions in this report may be based on an investigation conducted over 
one year.  Therefore, care must be taken with the interpretation of the results. 
 
 

Use of pesticides 

Only officially approved pesticides may be used in the UK.  Approvals are normally granted 
only in relation to individual products and for specified uses.  It is an offence to use non-
approved products or to use approved products in a manner that does not comply with the 
statutory conditions of use, except where the crop or situation is the subject of an off-label 
extension of use.   

Before using all pesticides check the approval status and conditions of use. 

Read the label before use: use pesticides safely. 
 
 

Further information 

If you would like a copy of the full report, please email the HDC office 
(hdc@hdc.ahdb.org.uk), quoting your HDC number, alternatively contact the HDC at the 
address below. 
 
HDC 
Stoneleigh Park 
Kenilworth 
Warwickshire 
CV8 2TL 
 
Tel – 0247 669 2051  
 

 
 

HDC is a division of the Agriculture and Horticulture Development Board. 
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Headline 
 
 
Improved understanding and monitoring of crop nutrition in container-grown hardy nursery 

stock offers the potential for savings in fertiliser costs, improvements in plant quality and 

future proofing against regulatory demands relating to nutrients in run-off from container 

beds. 

Background 

The production of container-grown hardy nursery stock plants requires the accurate 

application of appropriate levels of nutrition.  There is an increasing interest from growers to 

use fertilisers in a responsible way to enhance its image a ‘green industry’ and to minimise 

the sector’s environmental impact.  Optimising nutrient management is a particular challenge 

in the hardy nursery stock sector due to the large number of plant species grown, timescale 

over which the subjects are produced, the variation in characteristics of growing media and 

the diversity of production systems. 

 

Nutrition is a crucial part of crop production in containers and this project sets out to review 

current knowledge and research with the objective of outlining ways of improving nutrient 

management in container-grown hardy nursery stock.  The subject is gaining more impetus 

with the pressure on growers to move away from the use of peat in growing media, which will 

have nutritional implications and environmental concerns regarding nutrients in run-off water 

from production sites.  The latter factor is also a major concern in other parts of the European 

Union as member states respond to the Water Framework Directive.  

Summary 

In order to manage plant nutrition, growers must be able to match nutrient availability more 

closely to the requirement of crops.  This can only be achieved by understanding how plants 

take up nutrients and use them and how nutrients can be made available to plants when they 

are needed.  Such knowledge has the benefit of optimising nutrient use, with potential cost 

saving and quality improvement implications, whilst reducing wastage and potential pollution 

if unused nutrients pass into run-off water.  

 

Most nurseries no longer mix their own growing media and therefore have to specify the pH 

and the rate and type of base and controlled release fertiliser (CRF) in each mix that is 

purchased from the growing media manufacturer.  There is scope to use CRFs more 

efficiently by dosing them into the pots at potting rather than them being incorporated into the 
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mix, thus allowing greater flexibility and matching of individual crop requirements.  This 

‘dibbling’ technique also allows a slight reduction in the rate of CRF used. 

 

A wide range of options is now available to enable growers to carry out on-nursery analysis 

of nutrients in substrates and plant tissues.  Little independent assessment of these 

approaches has been undertaken on hardy nursery stock crops.  Such assessments can be 

carried out quite simply and provide guidelines for growers to adopt. 

 

Few nurseries have a scheme for routinely monitoring the nutrients in substrates and how 

they are being used by the crop.  Sampling of growing media or plant tissues is usually only 

undertaken to explain symptoms of poor growth or damage, rather than as a tool for 

monitoring nutrient status of the crop.  The adoption of routine nutrient monitoring on 

nurseries could optimise use of nutrients and help predict any problems before they reach 

damaging levels within a crop.  A number of options are available which growers can adopt 

to monitor crops and which would enable them to chart nutrient movements and predict 

shortfalls or excesses in nutrients.  The interpretation of these charts is based on trends 

rather than absolute values at the present time so will improve as more experience is gained.

  

Financial Benefits 

In the current economic climate all aspects of business are under pressure from increasing 

costs, problematic sales and eroded margins.  Reviewing the cost of inputs is vital for 

maintaining business viability and nutrients (fertilisers) are a significant cost to most 

businesses and some nurseries could be using too much fertiliser.  There is scope to 

improve cost effectiveness in fertiliser use whilst maintaining or improving output and quality.  

 

For example, the typical cost of CRF is about £2.20/kg and base fertiliser about £1.20/kg and 

it is assumed that fertilisers account for 15% of the total cost of a nursery stock growing 

medium. A saving of £2.20/m3 can be made if the rate of CRF is reduced by 1 kg/m3 and a 

medium sized nursery producing around 150,000 plants per year in 3 litre pots, using about 

500 m3 of growing medium per year, could save about £1000 per year. The level of saving is 

dependent on the type and rate of fertiliser used.  

 

There would also be indirect savings if the higher fertiliser rate being used was leading to soft 

growth (hence more disease problems) and/or root damage (due to high EC at times).    
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Action Points 

 Crops should be grouped according to their nutritional requirements as much as 

possible. 

 

 Clear specifications relating to pH and fertiliser rates should be established for each 

crop group, considering growing media ingredients, the irrigation and growing system, 

crop vigour and stage of production.  The starting pH should take into account the 

bicarbonate content (hardness) of the irrigation water. 

 

 Growing media recipes should be reviewed regularly and updated to ensure crops 

are grouped together in terms of nutritional requirements and that the fertiliser 

regimes in place are appropriate.  For some nurseries the use of the ‘dibbling’ 

technique to dose controlled release fertilisers into the pot at the time of potting could 

allow more efficient use of these products and flexibility in adjusting the nutrition 

without changing the base recipe. 

 

 It is likely that a balanced supply of nutrients and especially an adequate supply of 

potassium is a prerequisite for frost and disease tolerance in container nursery stock. 

 Nutrient supply has an influence on plant resistance to environmental stress and 

disease, hence optimising nutritional regimes will help to reduce the effects of these. 

 The role of mycorrhizal fungi in phosphorus nutrition of container nursery stock is not 

fully understood but warrants further investigation. 

 For protected nursery stock there is scope for more use of liquid feeding to fine-tune 

the nutrition of crops. 

 Growers should objectively regularly review the use of fertilisers within their business, 

considering the types of products they use, application systems and impact on plant 

quality and business output. 

 It is essential that nurseries undertake nutrient monitoring to improve efficiency of 

nutrient use, improve plant quality and prepare to meet future regulatory guidelines 

for potential nutrient contamination of run-off from container beds. 

 The use of on-nursery meters to monitor the pH and electrical conductivity (EC) of 

growing media may be beneficial in addition to sampling for laboratory analysis. 
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 Leaf analysis has a role to play in monitoring nursery stock nutrition but a database is 

needed for better interpretation of results. 

 

 Nurseries carrying out regular leaf analyses for key species will be able to build up a 

useful database based on their own growing conditions. 

 

 Where reduced peat and peat-free media which are based on bark or wood fibre are 

used adjustment of the nutrition is needed to ensure nitrogen immobilisation by 

microbes breaking these down does not cause temporary nitrogen deficiency. 

 
 
 


