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DISCLAIMER 

 

While the Agriculture and Horticulture Development Board 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.  

 

© Agriculture and Horticulture Development Board 2018. No part of this publication may be 

reproduced in any material form (including by photocopy or storage in any medium by electronic 

mean) or any copy or adaptation stored, published or distributed (by physical, electronic or other 

means) without 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 AHDB Horticulture is clearly 

acknowledged as the source, or in accordance with the provisions of the Copyright, Designs and 

Patents Act 1988. All rights reserved. 

 

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 are based on an investigation conducted over a one-year 

period. The conditions under which the experiments were carried out and the results have been 

reported in detail and with accuracy. However, because of the biological nature of the work it must 

be borne in mind that different circumstances and conditions could produce different results. 

Therefore, care must be taken with interpretation of the results, especially if they are used as the 

basis for commercial product recommendations.] 
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GROWER SUMMARY 

Headline 

• The optimal temperature for chilling accumulation in apples trees is cultivar-specific and varies 

depending on the amount of chilling previously accumulated. 

• Winter dynamics of soluble sugar profiles in different parts of the tree show potential as 

physiological markers to differentiate between dormancy stages. 

Background 

Climate change is predicted to impact adversely on UK apple production, with warmer winters and 

an increased risk of late frost events of particular concern. Warmer temperatures will affect the 

dormancy cycle, which determines the timing and quality of bud break. Insufficient chilling can 

reduce and/or delay bud break (Petri and Leite, 2004), cause non-uniform flowering and, as a 

consequence, the production of smaller and abnormal fruits. At the same time, warmer spring 

temperatures can advance blooming dates, thereby increasing the risk of yield losses due to late 

frost episodes. 

The dormancy cycle in apple trees is regulated solely by temperature (Heide and Prestrud, 2005), 

making the apple industry especially vulnerable to any changes in the climate. As chilling 

requirements vary between cultivars, it is important to anticipate how different varieties are likely 

to respond to climate changes so that informed commercial planting decisions can be made over 

the next few decades. 

Three main difficulties hinder the formulation of accurate predictions: (i) current chilling and 

heating models used for predicting bud break are not cultivar-specific, (ii) the models do not 

incorporate the climatic variability expected with global warming; and (iii) they often lack a link to 

biological principles as the physiological mechanisms underpinning winter chill requirement and 

dormancy break are not well understood. This project aims to investigate these three aspects with 

the final goal of developing an improved model for bud break prediction, which will be a useful tool 

to help to inform longer-term cultivar selection. 

Summary 

In the third year of this PhD the effect of different chilling temperatures and duration of chilling on 

bud break of two apple cultivars was investigated. Freezing temperatures appeared to make a 

strong contribution to chilling accumulation, which had not previously been reported. Datasets are 
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being analysed and will be used to develop cultivar-specific chilling models in the final year of the 

project. A second experiment investigating winter dynamics of soluble sugar profiles showed peaks 

of sorbitol at different timepoints during the winter. Further work will continue to determine the 

potential of using soluble sugar profiles as physiological markers of dormancy break. 

 

Financial Benefits 

This report summarises part of the work carried out in the third year of a PhD and so there are no 

financial benefits yet. However, the project will provide key information for cultivar selection to the 

apple industry. 

Action Points 

There are no grower action points at this early stage of the project. 

 

 

 


