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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 Ilike 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

Pythium and Fusarium species are potentially the most important pathogens causing
damping-off disease in spinach. Seed stocks that germinated rapidly were less severely

affected by damping-off in this project.

Background and expected deliverables

Damping-off was identified as a major problem on UK baby-leaf spinach in late summer
2008. Crops were affected particularly at the cotyledon stage and at canopy closure. In some
cases losses were severe, with one grower losing a whole planting of a particular variety.
Problems were less severe in 2009 (following a largely dry season) but growers remain
concerned that management options are limited. The overall aim of this project was to
determine the causal pathogens, provide a clearer understanding of the factors that
contribute to outbreaks of spinach damping-off, and to evaluate management practices. The

specific objectives are to:

1. Confirm the pathogens most commonly causing damping-off disease on spinach in
the UK;

2. Determine the effect of cultivation and environmental factors on the development of
damping-off on spinach;

3. Determine the efficacy and persistence of seed treatments and pre-emergence

fungicide soil treatments against spinach damping-off.
Summary of the project and main conclusions

Sample collection

Samples were obtained from 11 growers in September 2010, from problem areas that
developed following heavy rainfall in August. Losses reached 70-80% in the most severely
affected areas. Earlier in the season, few problems were encountered. Damping-off occurred

in various crop rotations and despite the use of seed treatments.

Isolations and identification

Pythium and Fusarium species were frequently isolated from seedlings with damping-off and
are likely to be the main pathogens in the 2010 crops. Pythium ultimum and Pythium (Hyphal
Swelling group) isolates were shown to be the main pathogens in this project. Growers need

to be aware that other pathogens could cause problems as well.
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Pathogenicity tests

Fusarium isolates caused leaf rotting in pathogenicity tests. Both Pythium and Fusarium
isolates when added to soil-based compost did not show strong pathogenicity in all

experiments. Pythium isolates were the main cause of damping-off.

Fusarium spp. and Mortierella sp. were common soil fungi recovered from roots and both

were found to enhance growth in pathogenicity and seed treatment experiments.

Seed treatments and pre-emergence fungicide sprays

No control of damping-off was achieved with a range of standard and novel seed treatments

under field conditions. Fungicide sprays applied just after drilling also had no effect.

Cultivars and seed quality

There were significant differences in the incidence of damping-off between cultivars in
inoculated and field experiments. This may be due to differences in the seed lots rather than

to cultivar resistance to damping-off.

The results of standard laboratory seed tests for germination, abnormal seedlings, thousand
seed weight and time to reach 50% germination were correlated with plant emergence and
damping-off in a replicated experiment with naturally infested soil in seed trays. There were
promising indications that seed stocks that germinated rapidly were less severely affected by

damping-off.

Financial benefits

Experience from 2008 shows that damping-off can cause significant economic loss even in a
single planting (grower estimated loss of £42 k at one farm). From this project, growers will
have a clearer understanding of the factors that contribute to outbreaks of spinach damping-
off, enabling them to reduce risk and improve management practices. The findings may also

be of more generic use for management of damping-off on other field vegetable crops.

Action points for growers

¢ Maintain a record of spinach cultivars that appear susceptible to damping-off, and

environmental conditions that are high risk for the disease.

e Ensure cropping areas have good drainage.
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