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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 2017. 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 nonapproved 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
This is the first year of three year-PhD project with much of the time spent on developing experimental
protocols. The propidium monoazide quantitative polymerase chain reaction method was developed
for quantifying viable populations of Bacillus subtilis Strain QST 713 (Serenade) and PreStop
(Gliocladium catenulatum strain j1446) from crops. The method was developed for advancing the
research as no prior method existed for counting the viable numbers for both these biocontrol agents
in a sensitive manner. In vitro dose experiments (experiments on agar plates) have suggested that
both the BCAs work at suppressing Botrytis cinerea colonisation (the fungal pathogen responsible for
grey mould) at 108 colony forming units or spores per droplet. In vivo studies (studies on lettuce
plants) have suggested both BCAs significantly reduce disease severity and or stop infection at 108
colony forming units or spores a ml which is the same as 100L/hectar.

Background
Biocontrol agents are living organisms and as with every organism reproduction is critical to its
survival. Understanding how environmental conditions affect survival, reproduction, dispersal and
biocontrol efficacy is crucial to expanding their use. The overall aim of the study is to obtain ecological
knowledge on biocontrol agents available in the UK and utilize the knowledge to produce strategies of
applying biocontrol agents to improve efficacy against B. cinerea on lettuce and strawberry crops.

Summary
Biocontrol products such as Serenade and PreStop are formed by biological organisms. There were
no appropriate ways available on how to estimate the actual numbers of these organisms on the crop
after spraying. A large section of the first year focused on forming a methodology in which these
organisms can be counted from the leaf surface. Knowing the amount of biocontrol agent product on
the crops surface is important since a certain amount is needed to control pathogens such as botrytis
the causal agent of grey mould.
Studies on agar plates have shown that a 108 cfu/droplet (Serenade) and 108 spores/droplet (PreStop)
is needed to suppress the growth of botrytis. Studies on lettuce plants have shown that 108 cfu/ml of
Serenade and 108 spores/ml of PreStop is needed to stop and or significantly reduce disease severity
by botrytis (results will be included in second year annual report).
Now that we know how much of the biocontrol product we need, and have found a way to
count/measure the amount of biocontrol agent on a crops surface; we can monitor the effect of the
environment on the biocontrol agent product. Finding which environmental conditions effect the
biocontrol agent number can be important for understanding when to apply the biocontrol agent
product and to improve how well the biocontrol agent product works.
A large portion of the next stage in the research will be focused on finding out which environmental
conditions within growing environments across the U.K such as glasshouses and polytunnels may

allow the biocontrol agent product (Serenade and PreStop) to increase in number to better protect the
crop.
Preliminary conclusions are drawn only from graphical representation of the data and require further
statistical analyses for dose response experiments. We have developed a reliable and robust
molecular based assay to quantify B. subtilis (Serenade) and G. catenulatum (PreStop) viable
propagules with the PMA-qPCR technique. The threshold BCA dose for disease suppression, though
temperature dependant, is estimated to be 108 cfu/ml for both Serenade and 108 spores/ml for
PreStop.
The next stage of the research will focus on monitoring the number of biocontrol agents on lettuce
and strawberry plants for ten days in different climatic treatments formed by different temperature and
humidity combinations. The selected climatic treatments will be representative of temperature and
humidity combinations which occur in glasshouse and polytunnel environments all year round,
additionally the selected climatic treatments will also be representative of field environment between
March to May.
The data collected will be used to form a model capable of estimating the biocontrol agent number up
to ten days depending on the climate subjugation after the biocontrol agent has been sprayed onto
the crop.
Once the model has been completed research effort will be focused onto how the biocontrol agent
disperses on living leaf tissue and if rainfall can effectively disperse biocontrol agents from elder
leaves to newly developing leaves.

Financial Benefits
Even though at this stage there are no financial benefits in year 1, forming an understanding on how
the climate effects Serenade and PreStop populations may optimise the use of the biocontrol agents
which could have financial benefits.

Action Points


Identify the impact of commercial growing conditions (Temperature and relative humidity
combinations) on B. subtilis (QST 713) and PreStop viable population’s overtime (10 days).



Identify the colonisation pattern of B. subtilis (QST 713) and PreStop on growing leaf tissue.



Identify the effect of natural rainfall event on B. subtilis (QST 713) and PreStop viable dispersion
onto newly developing leaves.

