


Best Practice Guide and Decision Trees for the use of
Fungicide Seed Potato Tuber Storage Treatments

Introduction

Post-harvest seed tuber treatments can form a vital part of Integrated Crop
Management (ICM) for potatoes. Potato crops often spend longer in store than in
the field, so it makes sense to apply the same attention to both situations.

A "one-size-fits all” approach to seed tuber management is not appropriate. Every
seed stock, field, and season can lead to different disease pressures.
Underpinning disease risk are the different disease resistance ratings of varieties.
Take time to identify what the risks are for the varieties you grow and what are
the appropriate management responses. The decision to treat, or not to treat
seed will depend on several factors.

Seed treatment is a component of good storage crop protection; it will not be
effective unless it is integrated with other approaches. Seed treatments should
only be applied when needed, in many situations non-chemical control measures
will be sufficient. This document contains information specific to storage disease
management, a more general overview can be found from sources such as the
AHDB's Store Managers’ Guide'.

It is important to identify the cause of disease symptoms when they occur within
a stock, as correct identification will ensure the most appropriate control
measures can be applied. Symptoms of various diseases can often be confused.
For example, dry rot pustules may develop on the surface of a rot primarily caused
by watery wound rot. Consult sources such as the AHDB? or seek expert advice.

Potato post-harvest seed treatment decision tree

On the following pages a decision tree can be found. This tree has been
designed to help you decide the most appropriate course of actions for your
seed potato stocks. A more detailed discussion begins on page 4

! https://ahdb.org.uk/knowledge-library/potato-store-managers-guide
2 https://ahdb.org.uk/disease-defects
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Decision Tree Part 1

YES

YES

L 4

YES No seed treatment Only tubers destined
is required for seed can be
treated!

Split grade into store

Treat on harvester
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Decision Tree Part 2: At-harvest treatment

Coverage may be suboptimal.

Treatment
at harvest

Consider alternatives.
Take care if weather
conditions are poor.

This willimprove coverage,

but tubers must be well
ventilated after harvest.

Seed treatment may
not be required

Seed treatment will not
protect against soft rots.

No currently available
seed treatments have a
claim for black dot control.

Dry curing to heal
wounds canreduce risk.

Dry stocks into store.
Resistance to TBZ has
been known to occur.

YES YES YES
Any other Any other Any other
risks? risks? risks?
NO NO NO
ACTIONS TO T AKE: ACTIONS TO TAKE: ACTIONS TO TAKE:
Dry into store. Good store hygeine. Avoid damage.

Minimize handling. Dry curing and temperature Dry cure.
Control temperature. control can slow disease Good store hygiene.
Good store hygiene. development. Consider seed treatment:

imazalil or imazalil + TBZ

ACTIONS TO TAKE:

Dry rapidly after harvest.
Control temperature.
Good store hygiene
Consider seed treatment:
imazalil

Handle stocks with care.
Resistance to TBZ may be
present for some species.

Cold and wet conditions
at harvest increase risk.
Resistance to TBZ has
been known to occur.

ACTIONS TO TAKE:
Avoid damage.
Dry cure.
Good store hygiene.
Consider seed treatment:
imazalil

ACTIONS TO T AKE:

Dry into store.
Prioritise susceptible
varieties for drying!
Good store hygiene.
Consider seed treatment:
imazalil
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Decision Tree Part 3: Treatment At-Grading

Seed treatment fungicides The sooner the Specific
Split grading are protectants. They will treatment, the better. issue
into store? not eradic'at'e disease, but Discuss with your identified?
may limit spread customers.
3 Seek specialist

advice
Coverage should be improved,

but additional handling risks |
damage—take care!

TREAT ONLY THE
SEED FRACTION!

Seed treatment may
not be required

L . C din st
et RN rGlet No currently available Minimize handling a,n ,Ep,r“ " arore Can spread at grading ,K"P dry
More likely to be seen Minimize handling . More likely to be seen
protect against soft rots seed treatments have a = Keep dry and cool Avoid damage and Keep dry under cold conditions
claim for black dot control under cold conditions i Resistance to TBZ known
Resistance to TBZ known Resistance to TBZ known
YES YES YES YES YES
Anyother Any other Any other Any other Any other
risks? risks? risks? risks?
NO NO NO NO
v
ACTIONS TO TAKE: ACTIONS TO TAKE: ACTIONS TO T AKE: ACTIONS TO TAKE: ACTIONS TO TAKE: ACTIONS TO T AKE:
Maintain store h Maintain store hygi Maintain store hygiene Maintain store hygiene Maintain store hygiene Maintain store hygiene
Keep Btockdﬂf Control temperature Consider seed treatment: Consider seed treatment: Consider seed treatment: Consider seed treatment:
Minimize handling imazalil or imazalil +TBZ Imazalil Imazalil Imazalil

Page 4 of 12



Are you planning to split grade into store?

If you are growing a crop where a large part of the crop will be sold as ware or
you grow a seed-only crop but plan to sell over-sized tubers (‘tops’) for ware,
fungicide seed treatment can only be applied after the ware fraction has been
separated. In addition, tubers discarded during grading of seed cannot be fed to
livestock. Treated tubers cannot be used for human or animal consumption.

Determining how you plan to market your crop is the first step in the decision
process. Tolerances for quality characteristics may be different for different
customers, some export markets have high requirements for skin finish and very
low tolerances for disease. Knowing what you are trying to achieve should
frame your storage strategy.

If you are buying seed and are considering treating it make sure you have a crop
history and are aware of previous treatments (if any) so that maximum number
of applications are complied with.

When are you treating?

Treatment with fungicide within 2 days of harvest will give optimum control of
infection by diseases during storage.

Regardless of when you treat, all equipment should be regularly checked and
calibrated to minimize damage to tubers during operations.

At-harvest

Some growers choose to treat at harvest, although treatment on an indoor
roller table is preferable. In most cases at harvest treatment is very
difficult to do well. Early applications post-harvest can be more effective
at controlling pathogen infection and spread both during storage and in
the following crop. However, achieving adequate and consistent coverage
may be very difficult. Applying fungicide on the harvester safely and
efficiently is a difficult task.

Producers who treat at harvest often have a bespoke system, adapted
from separate components. Where the nozzles are positioned will affect
coverage, and clearly there are health and safety implications if there are
pickers on the harvester.
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At-harvest (continued)

Soil tare and environmental conditions will have a big impact on
“harvester” application. High soil tare may lead to poor coverage by the
fungicide treatment. High wind may divert spray mist — even a canopy
cover will not fully prevent this.

For these reasons higher water volumes (3 — 6 L/t) are usually used for on
harvester treatment. If this is the case, it is important that treated tubers
are well ventilated as soon as possible after harvest. A positive ventilation
system is recommended.

Split-into-store

This is an option if you lift into bulk containers rather than directly into
boxes. Separating the ware fraction and soil away from the target tubers
means that (1) ware can be marketed and (2) much more uniform
coverage of the seed fraction can be achieved.

Treating on a roller table offers much more control than on a harvester,
and a much better chance of achieving good coverage and performance.

One disadvantage is that split grading into store can involve double
handling and increased risk of damage.

At grading

For growers that lift directly into boxes the main opportunity for seed
treatment is at grading. The most important consideration here is timing.
Fungicides work best when they are applied as protectants. Delaying
seed treatment will give pathogens an opportunity to become established.

That said, each time a crop is handled risk of damage and spread of
disease is increased, so there is a balance to be struck here. Some growers
delay treatment until well into the New Year as they wait instructions from
customers. This means that disease development during storage will not
be controlled. Thus, the sooner a seed treatment, the better. Early seed
treatment will lead to the bester results and is in the interest of both
sellers and buyers of seed stocks.

Page 6 of 12



Assess the disease risk

Risk of disease should be assessed on a stock-by-stock basis.

Some key considerations are:

Risk factor ‘ Treatment threshold

What is the variety’s
disease resistance
rating?

Use an objective source such as the AHDB
potatoes variety database.

If the susceptibility rating is susceptible (rating of 1,
2 or 3), consider a routine fungicide treatment

Is the variety prone to
damage during handling
or is there any evidence
of damage?

If damage is more than normal or skin set is poor,
apply a fungicide seed tuber treatment.

Was disease present on
the planted mother
tubers?

Diseases like gangrene, dry rot, and skin spot are
difficult to eradicate once established in a stock.
Even low levels in planted seed can cause severe
disease in the harvested crop.

Does the farm have a
history of particular
disease issues?

If so, routine treatment may be required to
suppress the disease.

Is the stock late
harvested?

Late harvest increases the risk of most diseases
except dry rot.

Are the conditions at
harvest wet?

Wet harvest conditions make drying the crop more
difficult and conditions favourable for infection,
particularly by skin spot and silver scurf.
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Assessing the risk of disease is often a challenge, and it is worth seeking

specialist advice. If you suspect a particular disease issue, consult a BASIS
qualified agronomist for a treatment recommendation. Professional diagnostic
services are also available, and it is well worth checking what threats you are
facing.

Low risk crops

Not all crops will require a seed treatment. If risk of disease is judged to be
low and the variety has strong resistance characteristics, disease risk can
be adequately controlled by store management (temperature and
ventilation). This is an individual judgment call. Application of fungicide
where it is not needed is wasteful and jeopardises both sustainability and
product stewardship.

Gangrene (and similar diseases) - Phoma species
Key management tactics:

Varietal resistance | avoid damage | dry curing | lift early | store hygiene

Gangrene is a fungal disease. In the field, inoculum builds up around
daughter tubers, so early haulm destruction and harvest are helpful in
reducing risk. Care when handling is critical so that damage is reduced
and curing to heal wounds in (warm) dry conditions decreases risk of
infection. Seed treatment (with imazalil or thiabendazole) can help but
these work best when integrated with other control measures.

Fusarium dry rot - Fusarium species
Key management tactics:
Varietal resistance | avoid damage | dry curing | temperature | skin set |

store hygiene

Varietal resistance can differ between the different species. Tuber
infection occurs through wounds — this is critical to understand if this
disease is to be controlled. Poor skin set is a risk factor for dry rot. Correct
calibration of the harvester and care when handling are important for
reducing damage. As with gangrene, curing in (warm) dry conditions can
aid wound healing and reduce infection. Some species of Fusarium have
displayed resistance to thiabendazole.
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-
Skin Spot - Polyscytalum pustulans
Key management tactics:

Varietal resistance | disease free seed | early lifting | dry into store |

store hygiene

The pathogen can be found in crop debris and dust in store. Some
varieties are very susceptible. The long latent period of the pathogen
means that it is often many months before symptoms are seen in store.
Infection is greater when cold and wet conditions occur at harvest. If you
know a variety is susceptible prioritise drying at store entry.

Silver Scurf - Helminthosporium solani

Key management tactics:
Lift early | curing | storage temperature | store hygiene

Infection can occur both in field and in store. Early lifting and rapid drying
after harvest can reduce risk. Infection can occur throughout storage thus
preventing condensation is also important. Good store hygiene can
reduce the risk of infection in store. If tubers are to be treated with a
fungicide, ensure this occurs as soon as possible after harvest. Keeping
stores below 4 °C will slow disease development. Resistance to
thiabendazole has been reported for this pathogen.

Black dot - Colletotrichum coccodes

Key management tactics:
Lift early | curing | storage temperature | store hygiene

Infection occurs in the field and possibly also in storage. Severity tends to
increase the longer tubers remain in the ground, so harvesting early (if
possible) is helpful. Thinner skinned varieties appear to be more
susceptible. Dry curing and temperature control can slow disease
development. No storage seed treatment product currently approved in
Great Britain have label claims from black dot control.

Soft rots (inc. rots caused by Pectobacterium and Pythium spp.)
Key management tactics:

Lift early | dry into store | minimise handling | storage temperature |

store hygiene
Imazalil and thiabendazole will not control bacterial soft rots or watery
wound rot (caused by Pythium spp.).
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High Risk crops
In situations that are judged to be high risk, using a combination of imazalil

and thiabendazole may be justified. However, bear in mind that for many
pathogens resistance to thiabendazole is present in some strains.
Products that contain the different actives do not mix well, so ensure
constant agitation or use a twin injection system.

Using a seed treatment

If your risk assessments indicted a seed treatment is justified, or if it is requested
by a customer it is important that good coverage is achieved. This contributes
as much towards efficacy as the product itself. Whenever you apply a fungicide
ensure that the label instructions are followed, and that appropriate health
and safety measures are in place.

There are two fungicide options available for post-harvest (storage) treatment in
seed potatoes: Gavel (imazalil) and Storite Excel (thiabendazole). Of these, Gavel
has the wider range of target diseases with a label claim for reduction. These
include silver scurf, gangrene, skin spot, and Fusarium dry rot.

Once you have identified which disease(s) are threats to a particular crop, the
condition of the tubers should be assessed. If damage is present a curing stage
will likely be required. As storage fungicides are protectant, it is generally better
to treat seed prior to curing. Fungicide sprays will not reach the tuber surface
where tubers have a heavy covering of soil.

Seed treatments are most effective if the following conditions are met:

. Skin set is complete

. Damage is minimal

. Tubers are still dormant

. Tuber skins have low soil adhesion
. Tubers are dry

In practice, it may be very difficult to achieve all of these conditions and trade-
offs may have to be made.
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Use appropriate calibrated equipment

Large improvements have been made in tuber seed treatment technology in
recent years. Older systems such as the spinning disc and fixed hydraulic nozzle
applicators are still in use, but their efficiency is lower than a modern rotating
nozzle system.

The CTC 2 applicator® and canopy combination produced by Team Sprayers is

the gold standard for seed treatment, and if you have an older system it is a
worthwhile investment to upgrade. Some models include two nozzles and roof
fans to aid distribution of seed treatment spray. These can be useful when
throughput is high.

Even with a modern system fitted over roller tables, it is still possible to apply
seed treatments poorly if calibration and supervision are inadequate. The most
important factors are throughput and rotation of tubers. Flow of tubers through
the treatment area should be uniform with complete coverage of the rollers with
tubers. This is helped if tuber size is uniform (often difficult in practice) and if
there is a buffering system in place to smooth flow. In practice, this may mean
utilising variable roller speeds if your system has this capability. In addition,
tubers should be rotating under the spray mist to ensure that tubers achieve
maximum coverage.

Even with roller tables at full capacity a proportion of spray will not be
intercepted by tubers.

Over-wetting* is also a potential issue if calibration is poor. If this occurs tubers
may not roll correctly through the spray mist, compromising coverage. Also, over
wetting increases the risk of bacterial soft rot development.

Use hollow cone nozzles rather than standard flat fans. Cone nozzles with a fine
bore produce mist with small droplets that improves coverage. Like any
equipment in frequent use, these can wear and droplet size change over time.
They can also be prone to blockage. Check and change nozzles on a regular
basis.

8 https://www.team-sprayers.com/project/team-ctc-2-air-treatment-canopy/
4 Optimal coverage is usually achieved with 1 — 2 L/t. Water volumes > 2 L/t rise over-wetting.
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Some general checks for seed treatment

. Has a risk assessment been conducted to ensure seed treatment
system complies with H&S regulation?

. Is the operator qualified (PA12)?

. Has the sprayer been recently calibrated?

. Can throughput be consistently maintained?

. Keep records of all treatment operations.

Fungicide resistance

Only two chemical classes are used as storage seed potato treatments in GB:
imazalil (FRAC Group 3) and thiabendazole (FRAC group 1). Resistance issues are
well known for group 1fungicides such as thiabendazole, and have been detected
in pathogen populations affecting potatoes in the UK (including silver scurf,
Fusarium dry rot, and skin spot). It is important to follow fungicide resistance
management guidelines®. For thiabendazole, where resistance is known to occur®

for some pathogens, excessive use should be avoided. If used, it should be
integrated with other measures and preferably applied in conjunction with
imazalil.

Minimize damage, dry rapidly, keep dry

Finally, a few general points to keep in mind with stored potatoes:

¢ Handle them as little as possible. Any operation where tubers are
handled risks damage and disease spread.

e Several diseases are helped by wet tuber surfaces — this includes
after seed tuber treatment with liquid. Remember that seed
treatment will only be effective against target pathogens. Products
currently on the market will not control bacterial diseases. After
treatment, dry tubers.

e Even when treated, tubers are not invulnerable. Monitor stocks for
condensation, disease development, and sprouting. Make sure they
stay dry. If you identify a specific issue, it may be worth

5 https://www.frac.info/frac-teams/working-groups/sbi-fungicides/recommendations-for-sbi
8 https://www.frac.info/frac-teams/expert-fora/benzimidazoles/recommendation
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