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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 is helping to reduce waste and crop losses by developing strategies to improve 

quality and storage life of broccoli.  

Background and expected deliverables 

The aim of this project is to define strategies for pre and post-harvest management of 

broccoli to improve quality and extend storage life. The outputs of the project will enable the 

industry to reduce waste and crop losses both in the field and post-harvest. The strategies 

tested include technologies to reduce the concentrations of ethylene in packhouses and 

store rooms, the use of the ethylene antagonist SmartFreshTM (1-MCP) and the use of pre-

harvest chemical treatments to manipulate ethylene production and response by broccoli 

heads. In addition the project is investigating the use of chlorophyll fluorescence to assess 

maturity and shelf-life of broccoli at harvest and thereby to improve the consistency of the 

harvested crop. 

Summary of the project and main conclusions 

Background ethylene concentrations were sampled at four broccoli handling facilities.  Within 

store rooms the concentrations ranged from 4 to 400 ppb. Trials to determine the effect of 

ethylene concentration on broccoli shelf-life indicated that at the higher concentrations this is 

sufficient to accelerate the rate of broccoli senescence during shelf-life.  

 

The first year of trials indicate that SmartFreshTM can ameliorate the loss of visual quality 

during shelf life of cv. Ironman; applied as a single dose (625 ppb) at harvest or as a split 

application (321 ppb) applied at harvest. After 8 days of storage at 1°C (100 % RH) 

SmartFreshTM reduced loss of green colour during shelf-life (18°C) and improved the visual 

appearance of florets. The effectiveness of SmartFreshTM in maintaining the harvest quality is 

dependent on the quality of fresh produce at the point of treatment. 
 
Trials were also carried out to determine the impact of pre-harvest sprays of Permasect C 

and Amistar used as part of standard crop protection programmes on broccoli quality. 

Results from trials in year one indicates that in some cases they can have secondary 

beneficial effects on shelf-life quality of broccoli. 

 

Chlorophyll fluorescence has been used as a tool to study the process of photosynthesis for 

many decades. Models of the functioning of the photosynthetic system have been used to 

relate the fluorescence characteristics to specific physiological aspects of chloroplasts. The 
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characteristic that appeared to be most sensitive to broccoli senescence was RC/CS 

(reaction centres/cross-section), which relates to the concentration of functional 

photosynthetic reaction centres.  This will be studied in more detail in the second year of the 

project to see if it can be used as a practical tool to predict broccoli shelf-life. 

Financial benefits 

No financial benefits have been determined so far 

Action points for growers 

The use of electric powered fork-lifts may be preferential in confined spaces to prevent the 

buildup of ethylene  that can impact on the shelf-life potential of broccoli 
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