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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

This project has helped parsnip growers to identify what pathogens are causing blemishes
on parsnips and provides methods for either avoiding blemishes by improved variety

selection or controlling blemishes through treatment regimes.

Background

Various root blemishes continue to downgrade the quality of parsnip crops and cause
economic damage. The occurrence and type of blemish in any particular crop can be
extremely variable depending on many factors including the cultivar grown, the cropping
history of the site, previous incidence of disease and the prevailing weather conditions. In
some crops losses can be very significant. For example, in the 2009/10 season, losses of up

to 80% were reported in a few crops.

Black cankers are generally considered to be a result of infection by Itersonilia pastinaceae
or possibly Mycocentrospora acerina (Davis & Raid, 2002). Phoma complanata has been
associated with brown cankers previously although Cylindrocarpon destructans, a relatively
common soil-inhabiting fungus, may also be involved in some situations. The orange-brown
cankers reported more recently have not yet been fully investigated and a primary cause not
established. Also, the ‘cavity spot’-like symptoms which occur in this crop, unlike in carrots,
have not been formally confirmed as being caused by Pythium spp. or other specific
pathogens (Gladders,1998). Within this project the causes of small black and brown spots
have been investigated, with the pathogenicity of various Fusarium spp., Cylindrocarpon

destructans spp. and Phoma spp. isolated from parsnip roots being demonstrated.

The identification of the cause of various root blemish symptoms in the field is not entirely
reliable, especially using visual inspection alone. Detailed laboratory examination is therefore
required to help identify and elucidate primary causal organisms or other factors involved. In
order to guide growers choice of plant protection products, potential treatments also need to

be tested for efficacy and crop safety.

Summary

The aim of the first year of this project was to identify which organisms are associated with or
cause blemish on parsnip roots. Large numbers of samples were collected from fields and
packhouses by STC and ADAS and also received directly from growers into the STC Plant
Clinic. Symptoms observed on roots were varied and included cankers, ginger blotches,

cavity spot-like lesions, speckling and banding. Isolations from lesions identified a number of
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organisms associated with the lesions. These included species of Fusarium, Cylindrocarpon,
Phoma and Botrytis cinerea. Pathogenicity was confirmed with a number of isolates, though
in some cases the various symptoms appeared to be caused by more than one organism
and the situation is evidently not clear-cut. A summary of some of the symptoms observed

and the organisms isolated from them are shown below.

Crown canker- Botrytis cinerea, Black shoulder lesion —
Fusarium sp. Cylindrocarpon destructans
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Ginger blotch-. Cylindrocarpon Deep dry scars- Botrytis cinerea,
destructans, Botrytis cinerea, Cylindrocarpon destructans, Fusarium
Fusarium spp. and Phoma spp. sp. and Phoma spp.

Deep soft rot- Cylindrocarpon
destructans and Fusarium spp.

In Year 2 of the project we used pot studies and tested the ability of the isolated organisms to
cause root blemishes when introduced into growing media sown with parsnip seed of

different varieties. Inoculation with isolates of Fusarium spp., Pythium spp. and
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Cylindrocarpon spp. all reduced germination whilst vigour was also reduced by the same
organisms. Vigour was more severely affected in cv. Javelin than in cv. Palace indicating
possible differing varietal susceptibility. At harvest, disease symptoms were seen on roots
inoculated with a number of the isolates, although a high inoculation rate was necessary.
Again, there were varietal differences, although cv. Palace developed more severe
symptoms than cv. Javelin, perhaps indicating varied susceptibility at different crop stages. A
possible correlation between fanging of roots and the presence of Pythium spp. was

observed with high inoculation rates leading to a higher incidence of fanging.

An initial screen in pot-grown parsnips was carried out using potential fungicide control
options. Parsnips were grown in John Innes compost which was inoculated with the
pathogen. Results from this trial were disappointing with few blemish symptoms appearing.
One experimental product appeared to give a reduction, albeit not statistically significant, in
symptoms caused by inoculation with a Pythium species. Positive effects on root weight were

found with a number of treatments, suggesting some crop ‘greening’ effects.

Laboratory studies carried out on agar plates to test the potential of fungicides and
biofungicides to control pathogenic organisms gave promising results. Several products
showed good activity at controlling mycelial growth of isolates of Cylindrocarpon spp.,
Fusarium spp. and Pythium spp. Both azoxystrobin and pyraclostrobin showed good activity
against all three pathogens whilst several other products resulted in reduced fungal growth of
individual pathogens. Three biological products, including Prestop (Gliocladium catenulatum)
and two confidential experimental products, were tested and showed good activity against

Cylindrocarpon and Fusarium spp.

In the final year of the project, a range of crop protection products were tested in four
separate field trials. Three commercial crops and one inoculated ‘disease bed’ were used to
assess the effect of 13 treatments on blemish incidence and severity. Unfortunately for our
trials, 2012 proved to be a low-blemish year for parsnip growers, with crops generally being
of good quality. The low incidence of symptoms resulted in a lack of significant differences
between blemish treatments. Carrot fly damage was observed at two of the sites and two of
the treatment programmes evaluated gave a significant reduction in severity of damage at
one of these sites. Treatment Programme 2 (SL567A (metalaxyl-M), Compass (iprodione +
thiophanate methyl), Corbel (fenpropimorph) and Treatment Programme 5 (SL567A, Switch
(cyprodinil + fludioxonil)) both reduced the number of roots affected when compared to the
untreated plots. The cause of these differences is unclear and the results should be treated

with caution at this stage.
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Further work to continue evaluation of crop protection products in field trials would be
beneficial for the future of the UK parsnip crop. Large financial benefits could be gained if a

clearer picture of effective control options could be achieved.

Financial Benefits

Home produced parsnips had a marketed value of £30million in 2011 (DEFRA Basic
Horticultural Statistics). A conservative estimate of losses of 20% of a crop due to skin
blemish represents a £7.5 million loss of value across the UK crop. Improved knowledge,
understanding and management of the pathogens involved could recoup some of these
losses.

Action Points

e Select modern varieties bred for resistance to root disease.

e Target fungicide sprays early in the crop to reduce damage by soil-borne organisms.

¢ Aim to reduce stress and damage, both of which can leave crops more vulnerable to
infection.

¢ Monitor crops regularly and if blemishes are found consider lifting crops earlier than

usual in order to reduce the risk of crop loss.
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