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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 
 

 This project identifies the best approaches for supplying UK carrots through the 

winter/spring period.  

 

Background 

 

Current UK industry practice is to field-store carrots in-situ under polyethene and straw for 

winter/spring marketing. However, this practice is under increasing threat from rising straw, 

plastic and land-rent prices and it also poses agronomic issues for long-term sustainable 

production. Despite these threats, there are no currently proven alternative winter storage 

solutions that satisfy the requirements of the UK market: providing produce with suitable skin 

finish and taste, with low levels of disease at an economically viable cost. 

 

Therefore, this project aimed to identify and review both currently established and novel 

strategies or technologies for providing a reliable supply of quality carrots during the 

winter/spring/early summer. Each option was briefly evaluated for its suitability to the UK 

industry (compared to the current practice) including estimated costs. Those techniques or 

strategies with the greatest potential for the UK industry were identified for future targeted 

research through the HDC. 

 

Summary of the project and main conclusions 

 

A combined approach was the best option for supplying UK carrots through the winer/spring 

period:  

 

 Open ground with frost-tolerant varieties (+/- soil covering) for early supplies 

 Polyethene + straw for mid-winter to late spring 

 Refrigerated storage systems have potential, but require further adaptation / 

optimisation for the UK 

 

 

Systems and techniques for supplying carrots in the “off-season” both from the UK and 

worldwide were collated and evaluated. Each method was summarised in a one-page data-

sheet giving agronomic practices, harvesting techniques, storage method (if used), estimated 
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costings through the supply period, a summary of pros and cons and an overall assessment 

of the suitability of the strategy/technique for the UK market. 

 

A full interpretation of the data collated in this study can be gained from the data-sheet series 

in the science section of the report. A summary of the results is provided below: 

 

 There may be opportunities for greater use of open-ground or ridged soil storage, 

making use of some of the newer, more frost-tolerant varieties for supplies in the 

early/mid period (realistically only to January without significant risk).  

 

 Field storage under straw (no polyethene) can be used for early winter supplies, but 

suffers from many of the drawbacks of standard polyethene and straw and can 

reduce flexibility in supply chain. Consequently, its use is likely to remain limited. 

 

 The standard method of field storage under polyethene and straw (poly+straw) still 

appears to provide a reasonable (and familiar) solution to carrot supplies during the 

winter/spring, but retains its existing problems. Modifications of the system by re-

baling straw may have some financial benefits if demand (and therefore price) for 

straw increases and supplies become limited. However, any economic benefits are 

currently quite marginal, other than helping to secure supplies. 

 

 There appears to be no alternative insulating materials (either biodegradable loose 

materials or synthetic covers) available that provide suitable properties at an 

acceptable price. However, advances in manufacturing technology and bulk 

purchasing may alter the economics in future. 

 

 Imported carrots during the off-season are currently a necessity in the majority of 

years when UK crop does not quite provide sufficient supplies of quality produce in 

the overlap between stored carrots and fresh poly carrots. However, imported 

produce is typically expensive, subject to volatile market prices and unlikely to 

provide a welcome alternative to UK supplies through a longer period. 

 

 Refrigerated storage of dirty carrots in boxes (as practiced in N Europe) is generally a 

more expensive option than field storage under straw, although it may match price 

towards the end of the season (subject to quality at out-turn). Its use in the UK will be 

limited by the availability of silty soils for growing crop with minimal skin abrasion, by 
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the logistics of harvesting all winter crop during October/November and by the risk of 

entire store degradation. 

 

 An alternative might be to modify the method, by pre-grading rejects in the field and 

employing state-of-the-art environmental control systems. This may bring some of the 

cost issues of box storage down to more realistic levels, but does not solve the 

shortfall in suitable soil types or other issues.  

 

 The current practices of storing carrots washed and graded, either in bulk or in some 

form of perforated or basic modified atmosphere plastic bag do not appear to provide 

a solution to the UK issue. 

 

 There are a number of developments in refrigerated carrot storage which may provide 

sufficient improvement in disease control and crop quality to allow refrigerated 

storage to compete better with poly+straw methods. Most of these technologies are 

not yet commercially tested on carrots: 

 

o Steam sterilisation of washed carrots using intelligent control system to reduce 

storage diseases  

o Hydrogen peroxide fogging to reduce storage diseases 

o Ethylene scrubbing (carrots are very sensitive to ethylene, either from other 

crops or from propane-powered forklift exhausts) 

o UVC sterilisation of washed carrots to reduce storage diseases 

o Modified atmosphere packaging (either in bulk bins, or in smaller units) – 

techniques for fine-tuning the balance between crop and pathogen respiratory 

requirements are much more advanced than with previous films. 

o The principles of modified atmosphere packaging could be applied on a 

whole-store scale 

o Large advances in environmental control units, both in how units operate (e.g. 

continuously on variable-speed drive, rather than on-off and improved 

knowledge of air circulation), and in more accurate control of temperature and 

RH (e.g. improved “dry” fogging systems) 

o Fungicide/chlorine rinses for washed produce may also help reduce disease 

issues (but regulatory and supermarket acceptance issues). 
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 It is suggested that these novel techniques are investigated in detail to determine 

their potential in developing refrigerated storage techniques suitable for the UK 

system. 

 

Taking the available evidence to hand, it is suggested that drastic changes to current 

practice are not executed. However, it may be worth considering including some areas of 

alternative supply options within grower/packer supply chains to help manage costs and 

supplies through the winter/spring period. Examples include: open ground storage with frost 

tolerant varieties (in suitable location) for early winter supplies; straw, or more likely 

polyethene and straw for mid to late supplies (with or without some re-baling of used straw). 

Those with access to suitable soil types may wish to invest in dirty box stores, preferably with 

some pre-grading before store and the state-of-the-art environmental management systems, 

but this is only likely to provide a partial solution to winter/spring supplies. Lastly, work should 

continue to examine the potential of the emerging technologies to enhance existing storage 

techniques to be more suitable for the UK market in the future. A graphical summary of the 

estimated cost of each strategy / technique is given below. 

 

 

Cost comparison between all “off-season” carrot supply strategies or techniques 
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Financial benefits 

 

This project aimed only to collate and provide an information base around which further 

discussion on methods for supplying carrots in the winter/spring period could be centred.  

 

However, as an example, there are indications that modifying current storage practice by 

including a range of alternative options (such as open ground or soil covered storage using 

frost-tolerant varieties) could result in cost savings of around £64 per marketable tonne 

delivered to factory in December, dropping to around £14 in February (but with increased risk 

of crop loss attached). Further, in-depth costings would need to be carried out for specific 

strategies/techniques to accurately estimate potential financial benefits. 

 

Action points for growers 

 

Growers should actively consider their own off-season carrot supply strategies/techniques, 

paying particular attention to their specific circumstances (e.g. geography, soil base, varietal 

limitation, market requirement etc.).  

 

It is suggested that the one-page data-sheets generated for in the full science report are 

used as a base-line for discussion and that further, in-depth investigations are carried out 

before changes are made to systems.  

 

 


