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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 2016. 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

Cvs8 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 project focuses on the determination of the population structure of the causal
agent of light leaf spot, Pyrenopeziza brassicae. It will be determined whether the
same P. brassicae strains can infect both, oilseed rape and vegetables. Gene-for-

gene interactions between pathogen strains and plant cultivars will be studied.
Background

Light leaf spot, caused by the fungal pathogen Pyrenopeziza brassicae, is currently
the major disease problem in oilseed rape (Brassica napus L.) production in the UK
and also affects vegetable brassicas such as cabbage, cauliflower and Brussels
sprouts. The disease was considered a problem in Scotland and North England but
has substantially increased importance in all parts of England over the last decade.
Due to the polycyclic (fulfils its life cycle more than once in a cropping season) nature
of the disease, the pathogen has the potential to adapt to an environment (McDonald
& Linde, 2002). Effective control of light leaf spot to reduce yield and economic losses
is difficult to achieve. Fungicide control of the disease in crops is difficult since
fungicides must be applied when the pathogen is growing asymptomatically (without
visible symptoms) in plant tissues (Figueroa et al. 1994). Additionally, decreased
sensitivity to azole fungicides has been reported (Carter et al. 2013). Exploiting plant
resistance against the pathogen could help control the disease but current commercial
oilseed rape cultivars show poor resistance and more information on resistance of
vegetable cultivars would be beneficial. Although light leaf spot affects vegetables and
oilseed rape it is not yet clear if the same strains of the pathogen can infect both or
are specific to a crop. The potential spread between host species may have an

influence on epidemics of the disease.



Summary

The aim of the project is to identify the pathogen population structure, to determine if
the same strains are able to infect oilseed rape and other brassicas, and to gain a
better understanding of the plant-pathogen interactions. This project will support
breeders with regard to breeding better light leaf spot resistance into cultivars and
therefore, give farmers and growers better material to choose from in the long term.

In the 2013/14 and 2014/15 oilseed rape cropping seasons, four field trials were
established across the UK to distinguish potential differences in the P. brassicae
population structure between locations. The oilseed rape cultivars have shown varying
performance at different locations, which suggested the presence of different
pathogen populations at the different locations. Selected oilseed rape cultivars were
also tested with P. brassicae populations under controlled environment conditions.
Interactions between cultivars and pathogen populations were identified and
differences between populations from different locations recorded. These findings
indicate that the pathogen forms races and may interact in a gene-for-gene manner

with cultivars.

Furthermore, cross-infection experiments were done to determine if P. brassicae
isolates originated from oilseed rape are able to infect Brussels sprouts and other
vegetable brassicas (cabbage, broccoli, cauliflower and romanesco) and vice versa.
All tested species, oilseed rape and vegetables, showed light leaf spot symptoms for
P. brassicae populations from oilseed rape and Brussels sprouts. Brussels sprouts
were less susceptible to light leaf spot than oilseed rape, broccoli and cabbage (Figure
1, Figure 2). This could be due to thickness of waxy layer of the host plant, other
structural differences or secondary metabolites (e.g. higher glucosinolates). More
Brussels sprouts cultivars should be tested to confirm the result. Nevertheless, cross-
infections are generally possible. With the presented experiments it cannot be

excluded that there are P. brassicae isolates that are limited to only one or a few hosts.
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Figure 1. Light leaf spot severity (in % leaf area affected) of Brussels sprouts and oilseed rape with
populations of Pyrenopeziza brassicae

Populations are originated from Brussels sprouts (BSpr 1, BSpr 2) and oilseed rape (OSR 1, OSR 2).
The inoculation with P. brassicae population BSpr2 failed. Bars show mean and standard error. Different
letters indicate significant differences at a=0.05.
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Figure 2. Light leaf spot severity (in % leaf area affected) of different Brassica species with
populations of Pyrenopeziza brassicae

Bars show mean and standard error. Different letters indicate significant differences at a=0.05. *Result
of cauliflower not comparable due to extensive loss of infected leaves



Future work for the determination of the P. brassicae population structure includes
sequencing of a P. brassicae strain, the development of microsatellite (SSR) markers
and in planta testing of oilseed rape and Brussels sprouts cultivars to study potential

gene-for-gene interactions with the pathogen.



