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Dear Levy payer,

Welcome to the second edition of the HDC News Field Vegetables Review annual supplement, dedicated 
solely to the work HDC undertakes for the field vegetables industry, which outlines specifically how your 
levy has been spent to solve the problems your businesses face. 

The 2011 edition aims to update the industry on the current portfolio of work we are funding, including 
the latest project results. By providing these as abbreviated summaries, we hope that you will find the 
information and results easy to assimilate. You can find more detailed results from most of the projects 
in the grower reports available from HDC.

Since HDC was set up in 1986, our industry has benefited from a large number of projects which have 
focused on key areas of concern including sustainable crop protection measures, improved production 
and management techniques, research to develop decision support systems for pest and disease 
diagnosis, monitoring and forecasting, variety assessments in a range of crops, improved storage 
regimes and nutritional studies. 

HDC aims to make the results of research projects available through as many avenues as possible to 
ensure that you, the levy payer, can use them to improve the profitability of your businesses. We reach 
out to you through review magazines like this one along with technical seminars, factsheets, grower 
guides, DVDs and the internet. 

Don’t forget that all future HDC-funded research and publications can be initiated and shaped by you, so 
please pass your views and ideas to your technical managers Cheryl Brewster or Jim Dimmock or 
communications managers Rosie Atwood or Grace Choto at HDC. Alternatively,  contact one of your 
sector panel members who represent you at HDC. The full panel contacts appear below. 

I hope you find this year’s review helpful, informative and enlightening. 
 

John Sedgwick
Field Vegetables Panel Chairman
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New projects for new challenges 
HDC’s Field Vegetables Panel 
debates many proposals from 
researchers for funding. A 
selection of these which were 
given the go-ahead in 
2010/11, on topics judged to 
be of the highest priority, is 
listed below. All new projects 
are reported in HDC News as 
soon as possible after funding 
has been agreed.

 
FV 154c Vining peas: 
evaluation of new varieties 
sown at appropriate 
commercial timings
From: March 2010 to February 
2013
Project leader: Steve Belcher, 
PGRO
Industry representative: 
Richard Fitzpatrick, Holbeach 
Marsh Co-operative
Location: PGRO, Thornhaugh, 
Cambs and commercial fields

Harvesting schedules for vining 
peas are based on knowing the 
relative maturity of a range of 
varieties, combined with the 
effects of successional sowings 
and environmental factors on 
the crop’s timeliness. This 
project will give growers more 
information on the performance 
of new varieties and when they 
are likely to be ready to harvest 
from commercial sowing times. 
The resistance of pea varieties 
to downy mildew and powdery 
mildew will also be assessed.

FV 219b Optimising field-
scale control of fusarium 
basal rot and white rot of 
onion using trichoderma 
amended substrates and 
pellets, and onion residues 
(Defra Horticulture LINK)
From: March 2011 to August 
2013
Project leader: Ralph Noble, 
EMR
Industry representative: 
Robert Oldershaw, The 
Oldershaw Group
Location: East Malling 
Research and commercial sites

White rot is still a major 
problem for the UK bulb and 
salad onion industry, and 
fusarium basal rot has now 
become as important in terms 
of bulb onion losses. Only one 
fungicide is currently approved 
for control of fusarium in onion 
– a seed treatment using 
thiabendazole and thiram. 

All commercial onion 
varieties are susceptible to 
white rot and those that show 
resistance or tolerance to 
fusarium basal rot don’t 
necessarily have the same 
quality characteristics as 
susceptible varieties. Non-
chemical treatments that look 
effective against white rot in 
previous HDC projects include 
incorporating into the soil, 
before drilling or planting, 
composts prepared from onion 
waste or inoculated with the 
fungus Trichoderma viride. 

Glasshouse experiments have 
also shown that trichoderma-
inoculated compost has some 
potential for controlling 
fusarium basal rot. Several 
other biocontrol products are 
now becoming available for the 
control of soil-borne diseases 
but their effectiveness against 
white rot and fusarium basal 
rot is unknown. 

In this project Ralph Noble 
of East Malling Research will 
compare the effectiveness, on 
both diseases, of composts 
colonised with different 
trichoderma strains and other 
biocontrol products applied as 
set or seed treatments or 
directly to the plant. This will 
be done initially in glasshouse 
experiments with the best 
strains and application 
methods then tested in the 
field. 

The timing of applications 
and the minimum effective 
rates of composted onion 
waste for the control of white 
rot will also be identified for 
different soil types.

FV 367 Spinach: biology and 
management of damping-off 
disease
From: April 2010 to June 2012
Project leader: Kim Green, 
ADAS
Industry representative:  
John Allan, Emmett UK
Location: ADAS Rosemaund 
and commercial farms

Damping-off can cause 
damage to spinach crops at 
the cotyledon stage and when 
the canopy is closing over and 
was a major problem in baby-
leaf spinach in late summer of 
2008. We need to identify the 
pathogens responsible and 
learn more about the factors 
that contribute to outbreaks 
and severity of the disease, 
such as environmental 

conditions, variety and seed 
vigour. 

The effectiveness and 
persistence of seed treatments 
and pre-emergence fungicide 
soil treatments will also be 
assessed and management 
practices evaluated. 

FV 374 Carrot: investigating 
the cause of crown rot in 
organic crops
From: April 2010 to March 
2011
Project leader: Fiona Burnett, 
SAC
Industry representative: John 
Bilsland, Kettle Produce
Location: SAC, Edinburgh

Carrot crown rot occurs 
sporadically in organic carrot 
crops. In 2007 the yield losses 
were particularly heavy at an 
estimated £500,000. Organic 
carrots are currently treated 
with copper products, an 
option that is being withdrawn 
under new EU regulations.   

This project will find out the 
cause of crown rot, which is 
still unknown as past attempts 
to isolate the organism 
responsible have been 
inconclusive. Results from 
previous outbreaks 
investigated by Scottish 
Agricultural College, STC and 
ADAS will be collated along 
with any outbreaks that occur 
during the course of the 
project. The research will use a 
combination of traditional 
microbiological methods and 
molecular ‘genetic 
fingerprinting’ techniques. 

FV 375 Novel strategies for 
pest control in field 
vegetable crops 
From: April 2010 to March 
2011
Project leader: Rosemary 
Collier, University of Warwick
Industry representative: John 

How HDC operates 
for field vegetable 
growers

Each year HDC levy payers 
complete a levy form that 
provides us with information, 
including annual turnover, 
from which their actual levy 
is calculated. The form also 
asks which crops growers 
currently produce and which 
sector they would like their 
levy allocated to. From this 
we make a budget for 
vegetable R&D, which the 
field vegetables sector panel 
manages on behalf of the 
industry. 

The panel is composed 
of elected grower members 
and technical specialists. 
The elected members 
decide each year how the 
sector’s budget should be 
spent. Technical managers 
Cheryl Brewster and Jim 
Dimmock, and panel 
members, continually liaise 
with growers and with 
technologists in the industry 
to keep abreast of the latest 
and likely problems. This 
allows the panel to maintain 
a research strategy, which 
ensures that new projects 
focus on the highest 
research priorities. 

New projects

of this publication may be 

copied or reproduced in any 

form or by any means without 

the prior written permission of 

the AHDB.

While information in HDC 

News Field Vegetables Review 

is prepared from the best 

available sources, neither 

the authors nor the AHDB 

can accept responsibility for 

inaccuracy or liability for any 

loss or damage (direct or 

indirect) from the application 

of any concept or procedure 

mentioned. Trials will help pea growers plan 
cropping schedules

Compost treatments could help 
onion growers manage white rot



New projects
Sedgwick, Stewarts of Tayside
Location: University of 
Warwick, Wellesbourne

The project will trial novel and 
potentially cost-effective 
methods of pest control for a 
range of pest/crop 
combinations that still cause 
problems for growers. 

While some pests continue 
to be controlled effectively by 
pesticides, this armoury may 
be reduced as a result of 
pesticide reviews. Other pests 
are just hard to control. So it’s 
important to ensure that as 
new control methods are 
developed, they are evaluated 
on pest/crop combinations in 
field vegetable crops where 
they may be able to provide a 
solution. 

FV 377 Onions: improving 
risk assessment for free-
living nematodes
From: April 2010 to March 
2012
Project leader: Steve Ellis, 
ADAS
Industry representative: Nick 
Walker, Steel Grange Farm
Location: ADAS High 
Mowthorpe and commercial 
onion crops in Cambridgeshire

Free-living nematodes are 
important pests of onions as 
they can reduce crop vigour 
and growth but Vydate 10G is 
the only chemical control 
option available (SOLA 
2006/1890). 

Certain retailers are already 
restricting growers’ use of 
Vydate 10G so it’s becoming 
increasingly important to be 
able to find out which fields 
onions can be grown in without 
the risk of nematode damage – 
and that needs reliable soil 
sampling.

Although soil sampling is 
recommended by Assured 
Produce protocols as a way of 
determining nematode risk, 
little information is available on 

which nematode species are 
most damaging to onions and 
at what levels. The best time to 
take soil samples is also 
unclear as nematodes can 
move up and down the soil 
profile during the year. 

This project will help to 
improve the precision with 
which growers and 
agronomists sample land for 
free-living nematodes and 
strengthen their confidence in 
the interpretation of the results 
to decide on the suitability of 
land for onion cropping and the 
need for nematicide treatment. 
The work will also determine 
whether nematode counts are 
affected by sampling date and 
which species occur where. It 
will also compare potential 
alternative products with 
Vydate for nematode control. 

FV 378 Assessment of plant 
elicitors to induce resistance 
against head rot in broccoli
From: April 2010 to March 
2012
Project leader: Nicola Holden, 
SCRI
Industry representative: 
Richard Haacker, East of 
Scotland Growers
Location: SCRI

Head, or spear, rot is a major 
problem on broccoli in the UK, 
costing the industry over £15 
million each year. The disease, 
which occurs both in the field 

and during storage, is caused 
by soil bacteria including 
Pseudomonas spp. 

The copper-based 
compound Cuprokylt is 
currently the only approved 
treatment against this disease, 
but problems associated with 
its use include the development 
of bacterial resistance to copper 
and phytotoxic damage to 
broccoli buds. Restrictions on 
the use of copper-based 
compounds are also being 
proposed by the EC. 

The effectiveness of plant 
defence elicitors – compounds 
that trigger natural resistance 
in the plant – as alternative 
controls will be assessed in 
this project. For instance, one 
is already a standard treatment 
against xanthomonas in rice. 
Data from the most effective 
formulations will go towards 
supporting a case for new 
SOLAs for broccoli. 

Azoxystrobin fungicides 
may also lend protection 
against head rot in broccoli so 
they will also be investigated. 

FV 386 PhD studentship: use 
of gaseous ozone to prevent 
microbial post-harvest 
spoilage and reduce 
pesticide residue levels
From: September 2011 to 
August 2014
Project leader: Ian Singleton
Industry representatives: 
Thane Goodrich, Intercrop, and 

Steve Rothwell, Vitacress 
Salads
Location: Newcastle University

Spoilage by fungi and other 
microbes can cause losses to 
vegetable crops in store. New 
control measures are urgently 
needed but because of more 
stringent pesticide regulations, 
increasing resistance to 
fungicides and consumer 
awareness of residues on fresh 
produce, they have to be 
residue free. 

This PhD project will focus 
on exposing produce to ozone 
gas during storage as a way of 
reducing post-harvest spoilage. 
Initial work will look at 
pinpointing the exposure level 
and duration for maximum 
effect without causing produce 
damage. It will also find out if 
ozone is able to reduce residue 
levels of pesticides applied to 
the crop in the field. Initial 
testing will be carried out in the 
laboratory but the effectiveness 
of ozone will also be tested in a 
commercial store. 

FV 387 Improving quality and 
extending the season for late 
UK leeks
From: November 2010 to 
October 2011
Project leader: David Norman, 
Precision Agronomy
Industry representative: 
Patrick Allpress, Allpress Farms

Locations: Precision 
Agronomy; NIAB; Allpress 
Farms, Chatteris, Cambs

Sprout inhibitors are used in 
onions and carrots to delay 
shoot growth in spring, which 
prolongs the period when they 
can be marketed. Timing the 
application of these growth 
regulators is important as it 
has to be just before the onset 
of dormancy. 

Leeks are physiologically 
quite different from onions and 
carrots in that they are never 
truly dormant under UK 
growing conditions and so the 
best time to apply sprouting 
regulators – to control bolting 
and extend the season – is 
unclear and needs 
investigating. 

David Norman of Precision 
Agronomy will investigate the 
effects on leeks of three 
growth regulators: maleic 
hydrazide (Fazor), currently 
approved for use on onions, 
carrots, parsnips and potatoes; 
mepiquat chloride, which is not 
approved for leeks in the UK 
but is used to control 
re-growth on onion, leek and 
garlic in the USA; and 
metconazole, which is also not 
currently approved for leeks in 
the UK. As well as assessing 
their effect on delaying bolting, 
benefits to shelf-life will also 
be measured. 
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Broccoli disease resistance could be boosted by elicitors

Leeks never become truly dormant in UK conditions
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Sclerotinia disease, caused by 
the fungus Sclerotinia 
sclerotiorum, is becoming an 
increasing problem in a range 
of rotation crops, including 
carrots and beans which suffer 
from both yield and quality 
losses – the entire crop may 
be rejected if sclerotinia is 
found in beans. The two  
best targets for control are  
the air-borne spores and the 
sclerotia (resting bodies) in  
the soil. 

The project
Led by ADAS plant pathologist 
Caroline Young, this project is 
being undertaken by a 
consortium that includes HDC, 
its AHDB cereals partner HGCA 
and a number of private 
companies. It aims to reduce 
the impact of sclerotinia 
disease by spore detection and 

weather based prediction 
models, which will help 
growers assess the need for 
fungicide treatment and target 
spray timing better; and by 
finding ways to reduce 
sclerotia populations in soils. It 

is also looking at how growers 
could co-operate in sclerotinia 
management. 

Results so far
In oilseed rape, spray timing 
according to flowering stage 
and a spore infection model 
worked well, but a model 
based on sclerotia germination 
was less effective.

For peas and beans, using 
such models to time sprays is 
more difficult because plants 
are in flower for only a short 
period. But models can still 
help to justify spraying 
decisions. ‘Genetic fingerprint’ 
tests on samples from spore 

traps taken continuously 
during flowering will indicate 
when spores are in the air. 

Tests on wild hosts were 
only occasionally positive for 
sclerotinia so these are 
probably not an important 
disease source. Different crops 
produced varying amounts of 
sclerotia and of different sizes: 
sclerotinia on carrots, for 
example, produced small 
sclerotia but in the largest 
numbers of the crops tested. 

The next step is to feed the 
data gathered so far into 
models that will help us 
investigate long-term control of 
sclerotinia in crop rotations.

❝ I am hopeful that this work will lead to the development of more advanced 
forecasting models for sclerotinia that will enable us to control the disease more 
effectively ❞  Howard Hinds, Howard Hinds Consultancy

 PROJECT PROFILE
FV 361 
Reducing the 
impact of 
sclerotinia 
disease on 

arable rotations, vegetable 
crops and land use (Defra 
Sustainable Arable LINK)
From: October 2009 to April 
2012
Project leader: Caroline 
Young, ADAS (pictured)
HDC project co-ordinator: 
Cheryl Brewster, HDC
Locations: Scottish 
Agricultural College, 
University of Warwick 
Crop Centre, Rothamsted 
Research

Wait continues for novel slug controls 
Changes in the ways in which 
salad crops are managed, for 
example with the use of crop 
covers, might have exacerbated 
slug damage or contamination in 
these crops –  and control of 
slugs in mature, leafy brassicas 
has always been a problem. Slug 
control treatments are restricted 
in a number of ways and the use 
of pellets containing 
metaldehyde has recently been 
limited.  

The project
HDC’s Field Vegetables Panel 
commissioned this review to pull 
together the latest information 
on slug management, 
particularly in salad crops and 
brassicas, to highlight future 
directions for slug control.   

Results
Current methods used to 
control slugs in horticultural 
field crops – pellet baits 
containing metaldehyde, 
methiocarb or ferric phosphate, 
and slug-parasitic nematodes 
– are unlikely to be joined by 

more novel methods soon. 
Searches for new toxic 

substances derived from plant 
material and for other natural 
enemies have so far been 
unsuccessful although a new 
active ingredient for use in 
pellet baits, based on a form of 

❝ Slugs have been 
problematic for the 
vegetable industry so 
searching for novel 
control measures is very 
important ❞  Liz Johnson, 
JB Shropshire & Sons

 PROJECT PROFILE
FV 379 Leafy 
salads and 
brassicas: 
slugs – a 
review

From: May to October 2010
Project leader: Mike Lole, 
ADAS (pictured)
Industry representative: 
Liz Johnson
Location: ADAS Rosemaund

l The full Grower Summary for 
project FV 361 will be available 
later in the year on HDC’s 
website www.hdc.org.uk.

Forecasts for sclerotinia risks

The grey field slug, Deroceras reticulatum: few prospects for new novel controls

Carrots produce small sclerotia 
but in large numbers

‘fusion protein’, may be 
developed. Fusion proteins 
consist of two elements – a 
molecule that can pass 
harmlessly through the slug’s 
gut wall, and a peptide or 
protein that is specifically toxic 
to the target if it can get into 
the pest’s body cavity. 

l The full Grower Summary for 
project FV 379 can be found on 
HDC’s website www.hdc.org.uk.
More information on slug control 
is available on the AHDB website
www.ahdb.org.uk/slugcontrol.
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Brassica seedlings in an experiment assessing the effect of 
treatments for killing resting spores of clubroot 

Brassica seedlings infected with phoma
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Clubroot in brassicas, and 
viruses carried by olpidium to 
lettuce, are highly destructive 
diseases that can infect plants 
during propagation. There are 
potential alternatives to current 

control strategies but they need 
to undergo rigorous evaluation 
before being trialled 
commercially. 

The project
New chemical and non-
chemical means of killing 
clubroot and olpidium resting 
spores were tested and their 
effectiveness compared 
against a standard treatment. 

Results 
Microwaves, pulsed light and 
ozone appear either to have no 
potential or are not 
commercially viable for killing 
the resting spores of these two 
fungi at present. 

Heating at 65ºC for five 
minutes killed olpidium resting 
spores. They were also 
controlled by treating with 
steam for two and a half 

minutes. Higher temperatures 
were needed for clubroot. 

At the concentrations of 
disinfectants initially tested, 

Jet 5 was more effective than 
Difficil-S or Aquaform on 
olpidium. When tested at 
concentrations that gave a 

❝ This project has 
provided the industry 
with an excellent starting 
point for identifying new 
treatments for the control 
of clubroot in brassicas 
and olpidium in lettuce 
propagation ❞  James Bean,  
Crystal Heart Salad Co

 PROJECT PROFILE
FV 337 
Brassica & 
lettuce 
propagation: 
identifying 

means of killing clubroot 
and olpidium resting 
spores in trays to avoid 
infection of transplants
From: April 2008 to May 2010
Project leader: John Walsh, 
University of Warwick 
(pictured)
Industry representative: 
James Bean
Location: University of 
Warwick; Campden BRI, Glos

A clean start for organic growers
Healthy clean seed and planting 
material is important to all 
growers, but especially to 
organic producers who have 
few options for disease control. 

The fungal plant pathogens 
pythium, rhizoctonia, alternaria 
and phoma can all cause a 
significant problem in vegetable 
brassicas, particularly during 
plant raising. It has also been 
suggested that these diseases 
might be made worse in 
organic crops by the use of 
companion plants because of 

poor quality or infected seed. 
Several products on the 

market for organic-plant 
raisers, such as suppressive 
microbial inoculants and 
composts, claim to aid disease 
management. With the pressure 
on growers to reduce pesticide 
use, interest in these products 
for conventional production 
systems is increasing.

The project
A range of organically 
acceptable growing media and 

seed treatments are being 
trialled for their effectiveness in 
suppressing soil-borne diseases 
caused by pythium and 
rhizoctonia and seed-borne 
diseases caused by phoma and 
alternaria.   

Results so far
Incorporating composted green 

waste into the growing medium 
for brassica transplants was 
found to have a beneficial effect 
when disease pressure from 
rhizoctonia or pythium was low. 

Four treatments were 
effective in controlling seed-
borne disease in brassicas: hot 
water, thyme oil, Serenade ASO 
(Bacillus subtilis) and an 

❝ It looks like there 
are a number of 
promising growing media 
treatments for brassicas 
in the pipeline ❞ Roger White, Westhorpe 
Flowers and Plants

 PROJECT PROFILE
FV 352 Disease management in 
organic brassica seed and 
transplants
From: June 2009 to May 2011
Project leaders: John Clarkson, 

University of Warwick (above left), and Steven Roberts, Plant 
Health Solutions (above right)
Industry representative: Roger White
Location: University of Warwick and Garden Organic, Coventry

roughly equivalent treatment 
cost, Aquaform gave better 
control of clubroot resting 
spores than Jet 5 or Difficil-S, 
following treatment for five 
minutes. 

l The full Grower Summary 
for project FV 337 can  
be found on HDC’s website 
www.hdc.org.uk.

experimental microbial product. 
Of these, hot water is the only 
seed treatment that is currently 
permitted in the UK. It is not 
without its problems, however, 
as the variability between seed 
lots makes it difficult to specify 
optimum temperatures and 
timings that kill pathogens 
without damaging the seed. 
Combination treatments are 
currently being evaluated.

l The full Grower Summary for 
project FV 352 can be found on 
HDC’s website www.hdc.org.uk.

Disease control in transplant trays
















































