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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 
 

Resistance  elicitors  enable  tomatoes  to  better  defend  themselves  against  Botrytis. 

Protection can be long-lasting but such products must be used as components of an IPM 

programme tailored to tomato cultivars. 

 

 
Background 
 

Many of our crop protectants either become ineffective as pathogens develop resistance, 

products are removed from the market for regulatory reasons, new pathogens emerge, or 

we need to grow varieties that are susceptible for market reasons. New active ingredients in 

crop protection products permitted for horticultural crops are all too rare and late, and for 

bacterial and viral pathogens there are few options available anyway. However, the plants 

themselves have highly effective resistance mechanisms that if primed and expressed in a 

focussed, specifically-targeted way, could not only lead to better crop protection, but also 

substantially reduce the need for toxic crop protectant interventions. This can be done with 

resistance ‘elicitors’. Resistance elicitors 'prime' plant defence mechanisms and enable the 

plants to respond to actual pathogen threats faster. 

 

The underlying mechanism is mainly based upon a more effective induction and expression of 

defence mechanisms. However, being mediated through the plant's complex metabolic 

pathways where many feedback and trade-off mechanisms operate, the result of resistance 

priming and induction can potentially affect non-disease resistance mechanisms too. These 

may  result  in  either  positive  or  negative  effects  on  yield  quantity,  quality  and  its 

components. To develop resistance induction crop protection approaches, a detailed 

knowledge of the timing and amplitude of defence induction as well as the consequences 

on target and non-target end-products is required. The molecular tools for such studies and 

our understanding of the mechanisms in model and crop systems have advanced 

considerably in recent years. In particular we will use these approaches to determine both the 

phenotypic and molecular profiles of defence activator combinations that should prove 

synergistic. This will give crucial information about how key signalling pathways interact in 

various crops and the mechanisms of trade-offs associated with disease reduction. The 

work can be seen as under-pinning crop protection mechanisms. 

 

In particular, the project aims to (i) establish a robust and reproducible beneficial effect with 

an elicitor regime on a 'model' plant pathogen system; (ii) to investigate the molecular basis to 

the plant defence response elicited by the treatment regime and (iii) to test whether this 



same response is triggered in different plant species. The project will focus on a single 

plant-pathogen system: Botrytis cinerea on tomato plantlets, testing a range of treatment 

types and regimes. Once effective treatment components and combinations have been 

established and the response characterised, the treatments will then be tested on other 

plant species that are also infected by B. cinerea to determine whether there are similarities 

in the mode of elicitor action. We will also determine what the effects are on non-target 

organisms, and here we will focus on bacteria with the potential to a pose food safety risk. 

 

 
Summary 
 

Resistance elicitors are able to reduce disease in tomatoes caused by botrytis (Botrytis 

cinerea).  Long-lasting  defence  is  induced  by  B-amino-butyric  acid  (BABA),  methyl 

jasmonate (MeJA), “Chitosan 23” and “ChitoPlant”. These substances can significantly 

reduce necrotic lesion expansion and tomato cultivars differ in their response. “ChitoPlant” 

defence induction is characterised by callose deposition in tomato cotyledons before 

pathogen challenge. 

 

Elicitors that trigger one of the main defence pathways, the jasmonate-signalling pathway (i.e. 

MeJA and the chitosans) are able to provide long-lasting defence and limit B. cinerea 

infection progress in both cultivars. BABA is more effective in one tomato cultivar than 

another  and  is  long-lasting  but  the  level  of  protection  is  dependent  on  the  pathogen 

inoculum concentration and aggressiveness. The cultivar difference is seen clearly in the 

amount of callose deposition induced. There is also a cost in plant fitness after elicitor- 

induced resistance, particularly with BABA. 

 

The other main defence pathway, the salicylic acid (SA)-signalling pathway, is also involved 

in basal defence of tomato against B. cinerea, however its effect and efficacy in long-lasting 

resistance is still unclear. Further experiments with SA elicitors will be needed. 

 

In summary, it has been demonstrated that both SA- and the JA-signalling pathways are 

involved  in  tomato  resistance  against  B.  cinerea.  However,  their  efficacy  may  vary 

depending on the pathogen strain, tomato cultivar and infection time point. 

 

A summary of some of the main findings are presented in the landscape figure below. 
 

 

 
Financial Benefits 
 

Outcomes of this project will be in the form of knowledge that enables product replacement 

with more benign alternatives, and principles for their use. We see this as maintaining 

profitability by providing the tools to continue to achieve effective crop protection that might 



otherwise be compromised by loss of crop protection products or their reduced efficacy. Any 

specific knowledge that identifies either improved crop protection over conventional 

approaches or results in increased marketable or quality crop will be calculated in terms of 

financial benefit on a case-study basis as appropriate. 

 

 
Action Points 
 

There are few resistance elicitors currently licenced for use on horticultural crops and 

experimentation to determine which of these are effective for particular crops is being 

carried out in another project. This PhD project will help determine the principles whereby 

such products can be used, and particularly how they might be combined effectively. The 

latter will be as much about avoiding detrimental combinations and practices as identifying 

those that might be additive or synergistic. 
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