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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 2021. 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

Raspberries appear susceptible to Cladosporium skin lesions during the ripening and ripe
stages of fruit development, and the stigmata may provide a mechanism for Cladosporium to

colonise the fruit’s surface.

The most frequently isolated species of Cladosporium found on raspberries in the UK is

Cladosporium cladosporioides.

Background

Despite Cladosporium being capable of causing considerable crop losses to raspberry
growers, little research has investigated the ecology and behaviour of this pathogen to
provide potential methods of control. This PhD aims to investigate which environmental and
biological factors impact Cladosporium growth and presence on fruit. From these studies, we
hope to infer husbandry practices and potential methods of control to reduce the risk of

Cladosporium lesions on raspberries.

Summary

In 2020, a proprietary variety of raspberry was inoculated with either a Cladosporium
inoculum or a water control inoculum at four different stages of development (flower, green
fruit, ripening fruit and ripe fruit). Fruit was assessed for skin lesion development and stigmata
infections. It was found that the fruit was susceptible to Cladosporium during the ripening and
ripe fruit stages. This suggests that agronomists and growers should begin looking for

symptoms of Cladosporium from the ripening stage onwards.

Samples of raspberries were taken from both supermarkets and directly from growers across
the UK, allowed to rot naturally and Cladosporium strains were isolated from these fruits.
These were then sequenced to provide a molecular identification to the species level. Of 43
isolates collected, the most frequent species was C. cladosporioides. As C. cladosporioides
is one of the most abundant fungal air-borne spores, it indicates that this is probably an
important primary inoculum source, and therefore husbandry practices such as venting may

impact on the inoculum load of C. cladosporioides in the fruit crop canopy.

Financial Benefits

This project on the key windows of opportunity for fruit susceptibility to Cladosporium will be

beneficial for the development of appropriate management strategies for control. This will

© Agriculture and Horticulture Development Board 2023. All rights reserved 1



allow more precision in the application of appropriate control measures which will prevent the

use of ineffective approaches.

Future work will include the screening of potential biological control agents against
Cladosporium, with the aim of providing advice to growers for more effective and economic

management of Cladosporium on raspberries.

Action Points

Agronomists and growers should be more aware of the symptoms and visual assessment of

Cladosporium skin lesions on raspberries from fruit ripening onwards.

Previous research has also shown that the Spotted Winged Drosophila (SWD) can create
entry points in ripening raspberries for Cladosporium to become established (Swett et al.
2019). Therefore, good management practices against SWD will likely decrease the risk of

Cladosporium infection on ripening fruit.

More effective hygiene to effectively remove senescent foliage and crop debris would be

beneficial in reducing the sources of inoculum of Cladosporium in raspberry crops.
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