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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 2019. 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.

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 AHDB Horticulture office
(hort.info.@ahdb.org.uk), quoting your AHDB Horticulture number, alternatively contact
AHDB Horticulture at the address below.

AHDB Horticulture,
AHDB

Stoneleigh Park
Kenilworth
Warwickshire

CV8 2TL

Tel — 0247 669 2051

AHDB Horticulture is a Division of the Agriculture and Horticulture Development Board.
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GROWER SUMMARY

Headline

e Two microbial biocontrol agents (BCAs) (Aureobasidium pullulans and Bacillus
subtilis) have been identified and have shown promise as a potential control method

for brown rot disease of stone fruits.

Background and expected deliverables

Brown rot, caused by Monilinia spp. is one of the most important diseases of stone fruits
worldwide. Monilinia laxa infections reduce crop yield in the field by causing blossom blight,
twig cankers and fruit rot, and they can also cause latent infection on fruits. Monilinia laxa’s
low optimal temperature for conidial growth (5-10 °C) can lead to the rapid spread of rot
within cold storage and reduce fruit shelf life. With the restriction of post-harvest fungicide
application, the spread of rot can lead to significant post-harvest crop loss (Martini & Mari,
2014).

The primary source of inoculum is from overwintering on mummified fruits left on the trees
and the orchard floor. The main control method relies on fungicide spraying. NIAB EMR
recently identified two microbes that significantly reduced sporulation of the brown rot fungus
M. laxa under laboratory conditions. We are currently investigating how to optimise the use
of biocontrol products in practice, regarding suppressing sporulation on overwintered fruit
mummies and preventing infection of blossoms and fruit.

A better understanding of the effect of interactions between BCAs and the brown rot
pathogen over time is needed. Combined with an understanding of the disease
epidemiology, this knowledge will inform the best application time for improved efficacy of
the BCAs. We expect that an increased interaction time of a BCA with a pathogen, will lead
to increased biocontrol efficacy. The ability of the BCAs to colonise and survive on the fruit
or blossom is tantamount to its effectiveness. Therefore, more research into the behaviour of
the two new BCAs when applied to the target area of the crop, the trophic networks and
overall ecology, are crucial in their effective use (Ruano-Rosa et al., 2016).

The two microbial antagonists initially characterised by Rungjindamai et al. (2013) show
promise to become commercialised as biocontrol products. Future research to better
understand their ecology, such as survival on different plant organs under different
conditions, will lead to improved deployment to increase biocontrol efficacy. This knowledge
will help to develop new biocontrol based strategies that are needed for more sustainable
food production.

Objectives of the project
This CTP studentship project aims to answer the following questions:
e Can biocontrol organisms reduce primary inoculum of M. laxa?

e Can biocontrol organisms reduce blossom wilt and subsequent infection of young
fruitlets by M. laxa?

o Whatis the effect of biocontrol organisms on the cherry fruit microbiome and to what
extent does the microbiome affect post-harvest rots?

o Can B. subtilis also reduce the inoculum source of bacterial canker on cherry leaves?



Summary of the project and main conclusions

In the first year of this PhD study, molecular techniques for assessing the living cells on the
fruit surface were refined. A dose-response experiment was conducted in the laboratory to
identify the optimum BCA concentration to successfully reduce brown rot on cherry. Two field
experiments were conducted in the winter and the spring to assess the survival rate of the
BCAs on mummified fruits (winter) and blossoms (spring). Once a survival rate is established,
it can be cross-referenced with the dose-response experiment to assess if the BCAs can
successfully colonise and survive at high enough levels to be effective. The results of these

experiments will be completed in December 2018, and reported in the next annual report.

Financial benefits

This is only the first year of a four-year project so there are no results that will have direct
effects on commercial fruit production at this stage.

Action points for growers

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