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This crop specific protocol has been written to complement and avoid duplicating the generic principles of the scheme and
appendices.

It is advisable to read the Assured Produce Generic Crop Protocol Standards and the Assured Produce Generic Protocol
Guidance Notes (referred to in this document as the Generic Standards and Generic Guidance Notes) first before reading this
crop specific protocol.

This protocol is designed to stimulate thought in the mind of the reader.

This crop specific protocol contains crop specific parameters and guidance, where applicable, for the requirements stated in
the Generic Standards.

All statements in this protocol containing the words " strongly recommended” (in bold type) will be verified during the
Assured Produce assessment and their compliance will form a part of the certification/approval decision. The score required
for these " strongly recommended” control points can be found on the final page of this document and in the checklists
produced by Assured Produce licensed certification bodies.

Disclaimer and trade mark acknowledgement

Although every effort has been made to ensure accuracy, Assured Produce does not accept any responsibility for errors and
omissions.

Trade names are only used in this protocol where use of that specific product is essential. All such products are annotated ®
and all trademark rights are hereby acknowledged.

Notes:
Pesticides with ‘Essential Use’ derogations that expired 31 December 2007 can no longer be used or stored.
There may be other withdrawals or revocations. Products containing substances which have been revoked are shown on the

PSD website (http://www.pesticides.gov.uk). Growers should check with their advisers, manufacturers, the Assured Produce
website 'Newsflashes, the PSD website (www.pesticides.gov.uk)

Growers should comply with the ‘Use up by’ dates for al pesticide products. Growers should also be aware of and comply
with changes on new product labels.

Any new standards have been prefixed in the text with (NEW)

- the deadline for use of NPE formulations has been extended to 31 August 2008, see
http://www.pesticides.gov.uk/approval s.asp?d=2122

. Pesticides with NPE formulations must be used up by 31 August 2008. In many cases products will be replaced by
new non-NPE formulations.

- At reregistration stage after Annex 1 listing there may be: reductions of dose rates; changes in timings and/or number of
applications for some products.
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In the following Appendices products and use by dates are only listed for SOLAS, and in some cases new product MAPP
numbers may not be available yet.

For pesticides on-label, only active substances are shown.

Although every effort has been made to ensure accuracy, Assured Produce does not accept any responsibility for errors and omissions. 5
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1 General introduction

Following a systematic approach will help growers to identify and manage the risks involved in crop
production. This protocol is based on atypical crop production process. Using a flowchart approach, food
safety, Health & Safety, environmental and quality hazards are identified. Appropriate controls may then be
established to minimise risk. Food safety and Health & Safety issues always take precedence over quality and
environmental controls.

The flow chart is structured as shown below. Note that the sectional layout of both this protocol and the crop
specific protocols follow the same structure.

| SITE SELECTION |

I
| SITE MANAGEMENT |

[ VARIETY SELECTION |

I
| NUTRITION |

I
| IRRIGATION |

|
| PEST CONTROL |

I
[ DISEASE CONTROL |

[__WEED CONTROL ]
I

| HARVEST & STORAGE |

The contents of each crop specific protocol are reviewed annually by informed farmers and growers, food
technologists, scientists, the relevant fresh produce association, processors and agronomic consultants.
Updated editions are issued prior to the cropping season.

The review process considers both new developments and al relevant technology which has emerged
throughout the course of the previous year and which have been found to be both workable by the grower and
beneficial to the environment. As one aim of the Scheme is to transfer such information and technologies to
growers, attention is drawn to those features of specific relevanceto ICM by using italic script. In order that
growers may be confident that they are working to a current document, each protocol is dated and humbered.
Any changes to the text have been highlighted by marking the document with aline in the margin.

1.1 Background

This protocol coversthe field production of Marrows, Courgettes, Squashes, and Pumpkins. Although it is
technically possible, neither Melons nor Cucumbers are usually grown commercially in UK ‘outdoor’ situations.

To understand where each product fits into the overall family of Cucurbitaceae, it isimportant to ook
botanically at each product and from where its name was derived.

Marrow is the English word for the Italian "zucca" and the French "courge". The English language has taken the
French word "courge”, combined it grammatically with the French for small or diminutive ("ette") to produce
"Courgette" meaning small marrow. The American language has taken the Italian derivative to produce

6 Although every effort has been made to ensure accuracy, Assured Produce does not accept any responsibility for errors and omissions.
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zucchini, which is now the American word for Courgette and the Italian for Marrow. Courgettes are, therefore,
classed as small Marrows.

Squash is the American Indian term covering most summer (fresh) and winter (stored) cucurbits. Summer
cucurbits may be broken down into Marrows and Courgettes. Gem Squashes also fit into this category. Winter
Squashes are essentially storage Squashes grown to full maturity, usually picked after the skin has set when the
plant is usually senescing or has aready senesced.

A Pumpkin is a Winter storage squash. If cooked correctly, the skins of Pumpkins and all Squashes can be
edible.

Botanically, Summer Squashes are varieties of Cucurbita pepo . Winter Squashes may be Cucurbita
moschata , C. maxima or C. pepo . Pumpkins are either C. pepo or C. mixta .

The whole group may be classified into two main types:

Summer Cucurbits are broken down into hon-storage Squashes such as Marrows and Courgettes. Gem
Squash can also fit into this category.

Winter Squashes are, essentially, storage Squashes. These Squashes are grown to full maturity, picked when
the skin is set and when the plant is usualy senescing or has aready senesced.

The storage sguashes may be sub-divided into short-term storage, where the skins are 'semi-set' and long term
Squashes (Winter Squashes) where the skins are hard set.

2 Planning and records

See Generic Standards and/or Generic Guidance Notes.

Site selection depends greatly on market forces and the harvest timing of the crop. Early crops should be
produced on south facing slopes, free of frost and with good wind protection.

Cold, exposed sites are generally unsuitable for the production of the crop. Sites prone to flooding, high winds
and frost, should be specifically avoided.

3.1 Site history

Product type, geographical position, site selection and aspect, previous cropping, weed spectrum, soil type
and tilth, and irrigation potential all play acritical part in the production of the crop. Compromising on any one
of these points will almost certainly lead to unnecessary crop inputs and thus compromise the principles of
ICM.

3.1.1 Geographical location

Cucurbit crops can be grown over the whole of the United Kingdom and can be direct drilled or planted as
modules and blocks.

3.1.2 Endemic weed spectrum

Thisisacritica aspect in choosing the correct land for cropping because herbicide choice is extremely limited.

Although every effort has been made to ensure accuracy, Assured Produce does not accept any responsibility for errors and omissions.
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3.1.3 Sail type and tilth

The crops can be grown over arange of soil types. Heavier, moisture retentive soils are suitable for the planted
crop but can impair emergence of the early drilled crop. Soils containing a proportion of stones may be suitable
for crop establishment but Class 1 fruit production may be impossible due to physical damage as the crop
trails. Soils where only a poorer tilth is achievable till have the potential to establish a good crop provided
growers have the facility to raise plantsin blocks or modules first.

3.2 Rotation

It is not advisable to follow a cucurbit crop with another cucurbit. Growers should aim to plan for at least a
three-year rotation in order to limit soil-borne disease infection from one cucurhit crop to the other.

Cucurbits that follow tuber crops, such as Potatoes, are likely to be severely at risk from the competition from
volunteers from the tuber crop.

4 Site management

4.1 Soil mapping

See Generic Standards and/or Generic Guidance Notes.
4.2 Soil management

Ground preparation and early 'pest' prevention

Ground preparation should, wherever possible, follow an overwintered frost-conditioned fallow. Whilst not
always practical in very early planted crops, the early preparation of land not prone to slumping can lead to a
heavy flush of weeds just prior to drilling and a well-timed, non-selective herbicide will control the majority of
these emerging weed seedlings.

Thisis akey husbandry technique approach in view of the extremely limited range of approved selective
herbicides. If the crop isto be direct drilled, soils which tend to slump are not generally suitable for this 'stale
seedbed' approach.

The choice of eguipment for ground preparation lies with the grower. Prevention of pest damage starts at this
point as the early, cultural control of weeds prevents any chance of re-seeding. Cutworms ( Agrotis spp), the
caterpillars of several species of noctuid moths, are more likely to be a problem in fields where large-sized
weed cover precedes last minute ground preparation. Cutworms graze at the base of the plant, severing the
stem and the killing the plant.

Prolonged weed cover, remaining uncultivated until immediately prior to planting or seeding, can also increase
the risk of bean seed fly ( Delia platura) attack. Attacked plants are usually unable to recover and quickly
die.

Slug monitoring should be carried out prior to drilling the crop. Slugs ( Derocerus and Milax spp.) are not
usualy a problem in the cucurbit crop. However, in fields where slugs are an historical problem or where
growers have no historical data, covered slug monitoring traps set prior to the drilling of the crop can indicate
whether control measures are warranted prior to seeding, or whether an aternative field would be more
suitable.

8 Although every effort has been made to ensure accuracy, Assured Produce does not accept any responsibility for errors and omissions.
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4.3 Soil fumigation

See Generic Standards and/or Generic Guidance Notes.
4.4 Substrates

See Generic Standards and/or Generic Guidance Notes.
4.5 Drilling and transplanting

Drilling and planting dates

Drilling and planting is generally determined by product group and the storage potential of the fruit produced.
Courgettes and Marrows are usually produced from sequential drillings and plantings through the season.

The drilling and planting of storage Squashes is usually determined by their growing cycles and length of time to
maturity in the UK. Many of these storage Squashes are planted/drilled to produce fruit in a very short, non-
cyclical UK season.

Cucurbits are very sensitive to frost. They can be planted under protection as early as the first week of April or
direct drilled as late as the second week in July. They may be planted without protection from mid May.

Drilling/planting times depend on the cucurbit type being grown, the marketing of the crop and the ‘value' of the
fruit.

Plant spacings are dependent upon cultural techniques and harvesting techniques and the type of crop being
grown. Growers must decide upon the correct plant spacings to suit their own production. Standard plantings
of Summer Sguashes require approximately 10,000 plants per hectare.

Non-storage cucurhits are usually planted as early as possible in the season and then sown/planted in
succession sequentially into July or early August. Early plantings may be ‘forced' by producing plants with heat
under glass and planted into early seedbeds prepared with polythene mulches to promote soil temperatures
and suppress weeds and covering with low polythene tunnels (cloches) to ensure frost protection and to
elevate temperatures in early spring.

As successive crops are planted drilled and the probability of frost diminishes, so these high inputs also
diminish, culminating with crops being direct drilled into stale seedbeds without protection.

Whilst storage cucurbits can be produced in the same way, it is more usual for plantsto be raised for
transplanting or direct drilled once the risk from of frost and other adverse weather conditions has passed.

Propagating in modules or blocksis very straightforward. Module size and type is usually decided between the
grower and the propagator and is normally linked to the planting technique. Seeds are usually hand-sown,
taking 2v2to 3 weeks from seeding to seedling maturity. The seedlings are usualy fed 2 weeks after sowing
and 'hardened' off after 18 days. Agrochemical treatment of developing plantsis rarely necessary.

The use of biodegradable polythene mulchesin cucurbit production isincreasing but it is strongly
recommended that growers make every effort to re-cycle any non-biodegradable plastic, if thisis not possible
then it should be sent to aregistered landfill site. Growers must not burn plastic waste (see DEFRA's Code of
Practice for Protection of Air).

The cucurbit harvest season in the UK is approximately from the second week in June to the end of October.
Most of non-storage cucurbits are harvested by the first week of October.

Although every effort has been made to ensure accuracy, Assured Produce does not accept any responsibility for errors and omissions. 9
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4.6 Pollination

The production of fruit on cucurbit plants is dependent on pollination but some plants, such as Courgettes, can
produce their fruit parthenogenetically. Fruit produced in this way is usually smaller, less abundant and will not
contain viable seeds.

Growers who wish to achieve full potentia yields should actively encourage pollinators into the crop. Bees are
the best of all potential pollinators and UK field-grown cucurbits are usually fully pollinated by wild bees.
Growers, who expect to experience pollination problems, can elect to bring honeybee hivesinto the crop to
increase the level of pollination. Growers can also elect to sow suitable wild flower mixtures around the
bondaries of fields and within wheelings, to encourage wild bees into the vicinity of the crop.

Growers should never apply agrochemicals at times when bees are actively foraging in the crop, even if the
label does not state 'Harmful to Bees. Growers should always discuss the timings and use of agrochemicals
with beekeepers prior to application.

5 Variety selection

See Generic Standards and/or Generic Guidance Notes.

6 Nutrition

The application of nutrients should be approached preplanting.

Nutrient application should be made in accordance with soil analysis results. In practice, even though mineral
nitrogen can be assayed, the test is currently disproportionately expensive and the results difficult to link to
objective nutritional recommendations.

Clearly, as more research is carried out correlation between mineral nitrogen testing and nitrogen fertiliser
recommendation will become more straightforward. Advice on the interpretation of analysis and the
recommendation of nutrition should, wherever possible, be taken from a FACTS certificated advisor.

Nutrients can be applied in several ways. Whilst the majority of the nutrients can be applied to the seedbed, it
isusua to apply atop dressing to the crop either as a prilled or pelleted product, a series of foliar nutritional
sprays or as aliquid nutrient feed through the drip lines (fertigation).

If growers elect to use granular fertilizers as a top dressing, care should be taken to avoid pellets/prills lodging
in the leaves and growing points which could lead to scorch and the subsequent development of disease on the
damaged tissue.

Microelements such as boron, zinc, manganese and iron, are all important for the successful growth of the
crop. It isstrongly recommended that these elements be applied according to analysis results or to correct
deficiencies visible as leaf symptoms.

Cucurbits will not tolerate an incorrect pH. Growers should react to soil analyses and target for a pH of 6.5.

Growers may elect to apply the majority of nutrients as organic manure prior to drilling or planting. Care should
be taken in dry conditions as this may lead to an increase in the risk of crop damage.

7 Irrigation

Crops grown on grade one, moisture-retentive soils, can produce high yields of excellent quality fruit through
the season. Most crops, however, will require supplementary irrigation to achieve Class 1 yields.

10 Although every effort has been made to ensure accuracy, Assured Produce does not accept any responsibility for errors and omissions.
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8 Crop protection

8.1 The basic approach to crop protection

8.1.1 Non-chemical methods

See Generic Standards and/or Generic Guidance Notes.

8.1.2 Integrated crop management

1
2.

3.

© ®©

10.
11
12.
13.

14.
15.

16.

17.

18.
19.

Pick the crop type reguired by the market.

Select the correct fields using the following criteria: - aspect, soil type, previous cropping, soil condition,
protection, irrigation potential, weed spectrum.

Try to avoid drilling or planting in close proximity to wild flower and weed areas that may act asa
reservoir for virus. Consider the physical separation of cucurbit plantingg/drillings in order to limit disease
spread between sequential crops.

Wherever possible, prepare seedbeds in advance to creating the opportunity to burn off weeds prior to
planting or drilling to produce a stale seedbed.

Apply aproportion, if it is feasible to safely apply nutrition after crop emergence, or al of the nutrition in
the seedbed. Take the advice of a FACTS-qualified advisor.

On lands prone to slugs, set traps to evaluate slug populations. If populations are high aim to find
another site. Failing this, apply baits in advance of drilling to minimise crop damage.

Where agronomically practical and financially acceptable choose physical barrier methods to suppress
weeds and prevent aphid attacks on the developing crop.

Evaluate the need for residual herbicides.

Evaluate the advantages in planting the crop rather than drilling. Consider the recycling of polythene
mulches and low tunnels.

Field inspections should be carried out to determine cutworm activity. Do not treat prophylactically.

In un-barriered crops, inspect plants regularly for aphid infestations and treat accordingly.

Remove mechanically, or by hand any remaining troublesome weeds.

It isstrongly recommended that field inspections are carried out for virus/disease identification and any
plants exhibiting symptoms of virus/disease are rogued out.

Evaluate the bee activity in the crop. If necessary, bring in hives to supplement wild bee activity.

As the crop changes from vegetative to reproductive growth, and sometimes before in some very
susceptible areas, use weather patternsto predict potential disease development times. Use these
predictions, in addition to regular field inspections, to evaluate timings for main disease contral.
Continue to make field inspections throughout the life of the crop. A critical time for aphid infestation,
and thus virus infection, is when Courgette crops are being harvested. Assess aphid numbers and the
numbers of actively feeding predators then choose the most suitable form of control. Aim to preserve
predators if your inspection indicates a satisfactory predator prey ratio. Treatment with a non predator-
friendly insecticide should be made only when bees are not foraging in the crop, i.e. late evening.
Viruses are transmitted in frequently harvested crops on harvesting knives. Twist the fruits from the plant
and trim the stalks prior to packing, rather than cut straight from the plant.

Maintain crop hygiene during the harvesting period.

Ensure prompt crop removal after the last fruits have been removed. Desiccate crops infected with
gummosis and virus in order to prevent carryover in crop trash.

8.2 Plant protection product choice

See Generic Standards and/or Generic Guidance Notes.

Approved uses not included on the product label

In some circumstances product |abels do not include all of the approved uses and growers and advisers

Although every effort has been made to ensure accuracy, Assured Produce does not accept any responsibility for errors and omissions. 11
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wishing to check the approval notice of a particular product should note that this information is available from
www.pesticides.gov.uk/psd_databases.asp

A search on the database for a product name should yield a results page. A click on the product name should
link to a summary of the approval information. At the bottom of the summary are links to available notices
which will give the statutory conditions of use.

In the case of products with older approval an electronic approval may not be available. In these cases
growers should contact the PSD Information Services Branch for details of the approved conditions of use.

Contact details are: p.s.d.information@psd.defra.gsi.gov.uk tel. 01904 455 775

8.3 Advice on the use of pesticides

See Generic Standards and/or Generic Guidance Notes.
8.4 Application of pesticides

See Generic Standards and/or Generic Guidance Notes.
8.5 Records of application

See Generic Standards and/or Generic Guidance Notes.
8.6 Protective clothing/equipment

See Generic Standards and/or Generic Guidance Notes.
8.7 Pesticide storage

See Generic Standards and/or Generic Guidance Notes.

8.8 Empty pesticide containers

See Generic Standards and/or Generic Guidance Notes.

8.9 Pesticide residuesiin fresh produce

See Generic Standards and/or Generic Guidance Notes.

See Generic Protocol Guidance Notes 8.9 for further background and generic advice.
Assured produce is aware that a key area in the production of fresh produce which requires continued
attention by growers and their advisersisthat of keeping pesticide residues to a minimum. Theissueis
not just one of meeting the MRL trading standard but ensuring that any individual or multi residues are
kept as low as possible below this level.
Thekey targetsare:

. Optimising late application of fungicides and insecticides to the edible part of the crop

. Optimising the use of post harvest treatments

Although every effort has been made to ensure accuracy, Assured Produce does not accept any responsibility for errors and omissions.
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. Ensuring minimum harvest intervals are followed
. Ensuring that application equipment is applying products correctly

Currently there are no residue issues with this crop but the awareness needs to be maintained for any future
issues.

8.10 Pest, disease and weed control
8.10.1 Pest control

Agronomicaly, established plants are treated slightly differently depending on the method of production.

Plants covered with low tunnels (cloches) need to be protected from wind, frost and general cold conditions,
for aslong as those conditions persist. These covers can be temporarily removed (drawn back) during
favourable conditions and replaced if conditions deteriorate. When conditions become consistently favourable
the tunnels are removed but the plants are then more readily susceptible to attack by parasites and virus
vectors.

Growers who covered their crop with floating mulch usually choose to keep their crop covered until flowering.
However, the choice of mulch can be critical agronomically. Non-woven fleece covers can, if they remain
intact, provide a complete barrier against any insect parasites that may infest the aeria parts of the crop
obviating the need to apply an insecticide for the control of these pests.

Plastic mulches have to be perforated so, although they have the potential to produce more heat units for the
growing crop, they allow access to insect parasites and, therefore, cannot be relied on as part of an integrated
control of pests.

The removal of tunnels and floating mulches is at the discretion of the grower. Factors such as heat, moisture,
weed levels, insect numbers, wind damage, and the chance of frost, should all be taken into account prior to
removal. At the latest, crop covers should be removed by the time the flower opens to facilitate pollination.

Insect pests can be categorised into those which attack and kill the plant and those which parasitise the plant,
stunting its growth and, more importantly, spreading virus.

8.10.1.1 Cutworm and bean seed fly

As there are now no approved insecticides for either of these pests, it is essentia to employ cultural control
methods to reduce the risk of damage from these pests.

Early cultural weed control can help to reduce the risk of both cutworm ( Agrotis spp), and bean seed fly

( Delia platura ). Regular field monitoring should be undertaken to determine pest activity. Even though
covers may completely protect the crop from attack, the adult stages of both pests can lay their eggs prior to
cultivation and thus growers must inspect both protected and unprotected crops.

The damage from bean seed fly is sporadic and localised. The most serious damage to cucurbits occurs on
plants raised in peat blocks, soon after planting out. Plants will collapse completely, often within seven days of
planting out. As the flies prefer to lay their eggs on freshly disturbed soil, planting or drilling into a stale
seedbed, without the need for early hoeing may reduce the likelihood of attack.

Cutworm control can be achieved culturally through suppression by heavy irrigation or periods of heavy rain.

Although every effort has been made to ensure accuracy, Assured Produce does not accept any responsibility for errors and omissions. 13
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8.10.1.2 Aphids

The main insect pests of the developing crop are aphids, the main species are the peach-potato aphid ( Myzus
persicae ) and the melon & cotton aphid ( Aphis gossypii ).

Whilst heavy aphid infestation can stunt the plant and delay maturity, their main role is as a vector for cucurbit
viruses. Any aphid infestations, (certainly at all stages of the crop up until first production and in virus-prone
areas, well into the production cycle and fruit development stage) must be viewed as potential virus transmitters
and must be treated. Therefore, growers are encouraged to carry out regular field inspections to determine the
level of aphid incidence. Whenever virus infected plants are seen, growers should remove al the plant from the
field and destroy completely by burning.

There are alimited number of foliar-applied insecticides approved for cucurbits. Those natural predators,
which help reduce aphid numbers, include hover flies, ladybirds, lacewings and parasitic wasps. The incidence
of these predators must be determined prior to choosing the most suitable method of aphid control.

Foliar-applied aphicides

If aphids are found, at any stage in the development of the crop, growers have to make an objective choice to
control them. This action is very important in areas prone to CMV or ZYMYV if transmission of these virusesis
to be limited.

Thereisalimited range of aphicides approved for use in cucurbit crops.
Early aphid attack can be the most likely to cause premature crop death through early virus transmission.

Wherever field inspections show good predator activity in Marrows and Courgettes, and certainly where bees
are active in the crop, growers should elect to use products containing pirimicarb as both predators and
pollinators are relatively unaffected by this active ingredient.

In heavy infestations where the predator/pest ratio is greatly in favour of the pest, growers may wish to reduce
the balance by an instant knockdown of aphids. In situations where pirimicarb treatment proves insufficient or
cannot be used, growers may elect to use a nicotine based-product. This short harvest interval product usually
proves very effective against the aphids. Growers must ensure that the product is applied after bees have
stopped foraging, preferably in the evening.

Pumpkin growers have the option of treating aphid infestations with fatty acid based products that have a zero
harvest interval.

8.10.1.3 Molluscs

Slug monitoring is an important part of slug control. Baits, applied to a small area and then covered to prevent
vertebrate animals eating any of the dead slugs, provide a good way of monitoring activity prior to drilling the
crop. Depending on the numbers of slugs trapped, growers can take decisions ranging from no action, applying
pellets prior to drilling (especially important in the mulched crop) or even choosing another site.

There is alimited choice of active ingredients for the control of slugs in cucurbits (i.e. metaldehyde or
methiocarb) but a wide choice of products containing these active ingredients. Growers should elect to use
those products that are formulated to provide good longevity. Control is usualy only warranted at the seedling
stage.

8.10.1.4 Other pests

Another pest of cucurbits is two-spotted spider mite ( Tetranychus urticae ). This pest is only seen

14
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occasionally but can be very destructive in hot, dry conditions.
Mites can be treated in all cucurbits biologically.

Other insect pests include whitefly (family Aleyrodidae ) and thrips (family Thripidae ). Field scale production
israrely affected by the occurrence of these pests and thus treatment is rarely warranted but Pumpkins can be
plagued by whitefly which can be treated with 'fatty acid' based products.

Pollen beetles occasionally infest the open flowers but do not appear to affect the plant or its production in any
way.

8.10.1.5 Biological control organisms

Growers can elect to control spider mites by biological means. Growers of all cucurbits have the option to
introduce the predatory mite Phytoseiulus persimilis. Field trials have shown good control of spider mitesis
achievable with Phytoseiulus . If regular field inspections give an early indication of a build up, growers should
contact distributors of this predator and discuss with their technical representatives the feasibility of biological
control in this circumstance.

If whitefly builds to excessive levelsin Pumpkins, growers have the opportunity to apply fatty acids to reduce
pest levels. These products are less damaging to beneficial predatory and non-target insects.

8.10.2 Disease control

As the plant develops from seedling stage through its vegetative stages, it is rarely visibly plagued by disease.
The symptoms of diseases generally become visible on the plant when it changes its growth habit from
vegetative to reproductive. There are two main diseases of cucurbits, gummosis ( Cladosporium
cucumerinum ) and powdery mildew ( Erysiphe cichoracearum and Sphaerotheca fuliginea ). Both of
these diseases are linked to weather conditions and can, for the most part, be predicted.

8.10.2.1 Gummosis

Gummosis or Scab is a disease that develops rapidly in warm (17-21°C), wet weather conditions, and cool
nights accelerate the symptoms. It spreads primarily from infected material and subsequently through wind
blow and rain splash. The disease has the potential to destroy all marketable yield within a very short space of
time. Courgette crops are particularly vulnerable to the disease that first appears as a vague leaf symptom and
then manifestsitself on the developing fruits. The fruits firstly develop dark green spots on the surface which
then sink into the flesh and begin to ‘weep' a gummy substance. All infected fruit is unmarketable.

Whilst Courgette crops can suffer from this disease, it is often particularly noticeable in late season Marrow
crops and also Pumpkin crops. With both crops, the scab often dries out and appears to 'hea’, however in
Marrow crops, thisis still unmarketable and with storage Sguashes and Pumpkins, this scab can then
breakdown to produce 'rot spots.

An integrated disease prevention approach is the best approach for growers. Previous cropping has to be
taken into account with at |east a three-year rotation between crops. Crops exhibiting signs of infection should
be identified as soon as possible and the positioning of later drillings should, wherever possible, be re-
evaluated. Care should be taken to avoid the unnecessary transference of crop material to other cucurbit sites.
'‘Waste' fruit should be destroyed or dumped in areas well away from production sites. Infected crops should
be desiccated in the field prior to cultivation to remove debris on which the disease can survive.

Fungicides for gummosis control

It isimperative that growers look for signs of gummosis early in the development in the crop and, most
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importantly, recognise the weather patterns that favour the disease. i.e. humidity at 100% (continual rain, mists,
fogs), temperatures between 17 and 21°C.

If disease symptoms are being found and conditions are favourable for the disease to develop, then growers
can elect to use the SOLA for Dithane (a.i. Mancozeb).

8.10.2.2 Powdery mildew

Although gummosis has the potential to be a most devastating disease of Courgettes, it is powdery mildew that
invariably kills the cucurbit plant.

This disease overwinters on weeds and its spores are carried long distances in the air. Normal UK summer
temperatures and humidity favour the development of the disease. The disease will not, however, develop well
in prolonged periods of heavy rain where the leaves remain continually wet.

The disease quickly spreads over the surface of the leaves, acting primarily as a carbohydrate sink, diverting
the photosynthates away from the developing fruits. Once the leaf is covered, it dies and the plant begins to
defoliate. Once the disease is well established, the older |eaves are lost faster than new ones are produced, so
fruit development quickly ceases. In the case of storage squashes, fruits are set prematurely before the required
size specification is met and often before the sugar levels have reached their desired potential. The harvested
fruit is often, therefore, well below size and taste specification.

Culturally, thereis little a grower can do to prevent the onset of the disease. At present, it is not possible to
fully control the disease, but regular field inspections can determine when the disease is first visible on the leaf
and immediate fungicide treatment will certainly slow the rate of development of the disease on the plant

Crops should be destroyed as soon as the grower has determined the last fruits have been harvested.
Fungicides for powdery mildew control

In order to ensure that the cucurbit crop remains in production for as long as possible, growers should make
routine field inspections for early the signs of powdery mildew infection.

Usually, by applying a suitable agrochemical at the first signs of the disease, growers can slow the rate of
development of the mildew. This can achieve a potential two to three week extension to the life of the crop.

Unfortunately, no matter how many times products are applied, the powdery mildew will gradually infect the
whole plant. Growers should aim to contain the disease rather than continually apply fungicidesin an effort to
eradicate the disease. A programme of two to three well timed sprays, alternating active ingredients where
possible and starting when the infection is first seen (normally just prior to fruit production), is the most sensible
agronomic approach.

There is a choice of products, depending on the crop. Courgette growers can use products containing either
azoxystrobin, mepanipyrim or bupirimate. Marrow growers can use products containing either bupirimate or
fenarimol. Sguash and Pumpkin growers are able to apply products containing fenarimol. There are now
varieties of Courgette on the market which show significant tolerance to powdery mildew.

A commodity substance approval for Potassium Bicarbonate for the control of powdery mildew is also
available for the 2005 season. Commodity substances are chemicals which have a variety of non-pesticidal
uses and also have minor uses as pesticides. Food grade Potassium bicarbonate can be used to give effective
control of powdery mildew.
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8.10.2.3 Virus diseases

The main virus in the United Kingdom is cucumber mosaic virus (CMV). Since the end of the 1980's the
potentially more troublesome zucchini yellow mosaic virus (ZYMV) has become more prevalent in the UK.

Both viruses are devastating to the plant and have the potential to firstly reduce yield, secondly to distort and
drastically reduce marketability of the fruit and finally may even cause premature plant death. Sequentially
cropped non-storage crops are primarily affected by yield loss and reduced marketability.

Infected storage Squashes simply do not yield or, if they do the fruit is so poorly formed that it is not
marketable, so aphid vectors must be prevented from transmitting the virus. To some extent growers can
determine the potential for virus infection from previous cropping. The alternative hosts for these viruses are
other cucurbits, crop trash and, most importantly, indigenous UK weeds.

Fields, which have had a history of the virus, especialy if they are adjacent to non-cropped areas that support
an unchecked growth of wild flowers and weeds, are especialy likely to be 'susceptible areas’ for the viruses.
Late crops, planted near to early crops already showing symptoms of the virus, are also at very high risk. The
best method of reducing the risk isto plant/drill crops away from known virus risk areas.

Growers unlucky enough to lose the mgjority of the crop to virus and where roguing is not a viable option,
should consider any future cropping carefully. The infected plant material left in the field represents amajor
reservoir of virus particles which is likely to influence future cucurbit cropping on the farm. Growers should
consider treating the crop with a non-selective herbicide to completely desiccate the crop thus limiting virus
carry over on crop debris.

Courgette and Marrow crops which are mildly infected with virus at the start of the harvesting season are
prone to rapid virus spread if the fruits are cut from the plant. An infected plant will pass virus particles onto the
knife which are transferred when the knife is used to cut fruit from the next plant. Some growers regularly
disinfect their knives between cuts which helps but the only sure way to prevent this type of virus transmission
isto twist the fruit from the plant and only then trim the stalk end. The knife does not, therefore, touch the
mother plant.

There are now virus resistant varieties of Courgettes and Marrows on the market, which should be evaluated
by the grower as part of an ICM approach.

8.10.2.4 Other diseases

Minor diseases such as downy mildew ( Pseudoperonospera cubensis ) and Sclerotinia stem rot
( Sclerotinia sclerotiorum)) are sometimes seen in the crop but agrochemical treatment is rarely appropriate.

8.10.3 Weed control

Weeds not only compete with the crop, they also carry diseases and viruses which can subseguently infect the
crop. Growers should identify the fields weed flora and plantings/drillings should be made with regard to weed
incidence and diversity. Weed control must be planned in the previous season.

There are six main strategies:

i. avoid those fields where weeds are very prevaent;

ii. onvery early plantings and drillings, having made up the seedbed, install the method of irrigation (usually
trickle or drip), lay a black polythene mulch which suppresses weed growth and then plant through the
polythene, being careful not to cut it any more than necessary;

iii. establish a stale seedbed by destroying weed flushes as many times as possible prior to the
drilling/planting/emergence of the crop. If a grower has no choice other than to choose soils with alarge
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weed seed reservoir, then transplanting the crop gives the grower the best opportunity to establish a
crop;

iv. growers can elect to use residual herbicides which give limited control of some emerging weed
seedlings. These herbicides must be used prior to weed emergence. Asis usual with residual herbicides,
there must be sufficient moisture in the seedbed for the herbicide to work efficiently;

v. cultural control can be achieved mechanically by using tractor-mounted or steerage hoes. Growers who
elect to use these implements must plan their planting spacings to accommodate them. Care must be
taken to avoid excessive root pruning that can cause plant death. Growers may also elect to use brush
weeders which again requires the correct set of plantsin the field;

vi. astheplantsincreasein size, and if weeds are still a problem (especially those in close proximity to the
plants), growers can elect to hand-hoe the crops. Pickers also usually remove weeds in non-storage
cucurbits as they harvest the first flush of fruits.

Weeds which have not been controlled in the crop and which, through their growing pattern and natural size,
have grown taller than the crop, may be killed with a mechanical or hand-held weedwipers using a suitable
non-selective herbicide. Suitable weedwiper models must be chosen in order to avoid the herbicide dripping
on to the crop.

8.10.3.1 Non-selective pre-cropping herbicides

The choice is dependent on the developing weeds. Flushes of annual weeds can be controlled through the
application of contact herbicides containing mixtures of paraguat and diquat or products containing glufos nate-
ammonium.

Weed flushes consisting of both annual and perennial weeds can be treated with systemic, herbicides
containing glyphosate.

8.10.3.2 Residual soil-acting herbicides

A specific off-1abel approval (SOLA) for isoxaben is available to growers of the direct drilled and ‘just planted’
crop. Isoxaben isaresidual chemical that controls a range of weeds in the average spectrum of weeds
common to UK farms. In line with most residual herbicides, its activity is severely reduced in dry soil
conditions and it only has activity on weeds that have yet to emerge. Growers with knowledge of their weed
spectrum should check against the activity spectrum of the herbicide prior to considering its use as part of their
weed control programme. Growers can aso elect to use the specific off label approvals for propyzamide.

9 Harvesting and storage

The timing of harvest is usually dictated by market forces but the means of handling of the product is
determined by the softness of the skin viz. Courgettes need more careful handling than Pumpkins.

Fruit debris, which isleft in the field following a harvesting run, is a prime source of virus and disease so
growers should implement systems where discarded fruits and plant material are removed from the field after
each harvesting session. Proper harvesting hygiene is also essential to limit the build up of other diseases and
pests such as whitefly.

It isstrongly recommended that harvesting techniques follow strict hygiene procedures which ultimately cut
down on plant and harvested fruit contamination.

10 Pollution control and waste management

See Generic Standards and/or Generic Guidance Notes.

11 Energy efficiency
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See Generic Standards and/or Generic Guidance Notes.

12 Health and Safety

See Generic Standards and/or Generic Guidance Notes.

13 Conservation

See Generic Standards and/or Generic Guidance Notes.
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Appendix 1 Typical application ratesfor nutrients

Major nutrient requirements (kg/ha) Soil I ndex

0 1 2 3 4
Nitrogen (N) (seed bed) 100 100 100 40 0@
Phosphate (P, O 5) 175 125 75 25M 0
Potash (K , O) 250 200 150 (2-) 0 0

100M (2+)

Magnesium (Mg) 150 100 0 0 0
Nitrogen top drng(b)

Notes:

@ A small amount of nitrogen may be needed if SMN levels are low in the 0-30 cm of oil.

(®) Top dressings of up to 75 kg/ha nitrogen in total may be required.

M Maintenance dressing.

Do not forget to deduct nutrients applied as organic manures.
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Appendix 2 Plant production products approved for

use on outdoor cucurbits

Activelngredient Approval/Crop SOLA No Max Dose Harvest Interval [Max No of
(6] Applications
azoxystrobin SOLA Courgette 20051985 800ml/ha 3days 3
bupirimate Full Marrow & Courgette N/A 200 ml/ 200 | water 2 days 6
chlorthal dimethyl SOLA Courgette & Marrow 20041561 6kg/ha Before 2-3 leaf -
stage
fatty acids Full N/A 11/100 | water N/A -
Pumpkin
fenarimol SOLA Squash & Pumpkin 20040673 18 ml/100 | water 3days 5
glufosinate-ammonium  |Full al crops N/A 3.0l/ha Pre-crop 1
emergence. or
pre-planting
glyphosate Full all crops N/A 4.01/ha Pre-sowing 1
isoxaben SOLA all crops 982578 2.01/ha Before 3trueleaf |-
20050894 stage
mancozeb SOLA Courgette, Marrow& 20060380 2kg/ha 3days -
Squash 20060394
mepanipyrim SOLA Courgette 20051383 0.91/ha 2 days -
metal dehyde Full al crops N/A 15kg/ha Zero -
myclobutanil SOLA Courgette 20070627 0.3751/ha 3 days -
nicotine Full Courgette, Marrow, Pumpkin & |N/A 670 ml/100 2 days -
Squash
| water
nicotine Full al crops - 670ml per 100li 2 days -
water
paraquat & diquat Full al crops N/A 551/ha Pre-cropemerg. (1
or pre-planting
pirimicarb SOLA 20011298 500 g/ha 3days 3(Cour.) &
20051746
4 (Marrow)
per crop
potassium bicarbonate |Commaodity Substance all crops 60kg/halyr - -
20g/litre
propyzamide SOLA adl crops 20052650 15Kg/Ha 6 weeks -
Notes:
(D or latest time of application.
All SOLAs are conditional on the extant approval of the specific product.
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Appendix 3 Off-label approvals

Off-label use by extrapolation

Products may be used on Squashes, Pumpkin, Marrows and Watermelons provided they have a labelled recommendation
for use on Melons.
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Appendix 4 Control Points: Courgettes, Marrows, Squash and Pumpkins

CS.55 COURGETTE

CS.55.1 Growers should carry out regular field inspections for virus/disease identification, then subsequently rogue out
plants - Protocol reference: Section 8.1.2

CS.55.2 Growers should be able to demonstrate that harvesting techniques follow strict hygiene procedures which will
ultimately cut down on plant and harvested fruit contamination - Protocol reference: Section 9

CS.55.3 Pastic film materials used as crop covers should be recovered and recycled or disposed of in an appropriate
manner - Protocol reference: Section 4.5

CS.55.4 Growers should be able to show that applications of microelements are justified by visible leaf deficiencies or
tissue analysis where appropriate - Protocol reference: Section 6

CS.75 MARROW

CS.75.1 Growers should carry out regular field inspections for virus/disease identification, then subsequently rogue out
plants - Protocol reference: Section 8.1.2

CS.75.2 Growers should be able to demonstrate that harvesting techniques follow strict hygiene procedures which will
ultimately cut down on plant and harvested fruit contamination - Protocol reference: Section 9

CS.75.3 Plastic film materials used as crop covers should be recovered and recycled or disposed of in an appropriate
manner - Protocol reference: Section 4.5

CS.75.4 Growers should be able to show that applications of microelements are justified by visible leaf deficiencies or
tissue analysis where appropriate - Protocol reference; Section 6

CS.63 SQUASH

CS.63.1 Growers should carry out regular field inspections for virus/disease identification, then subsequently rogue out
plants - - Protocol reference: Section 8.1.2

CS.63.2 Growers should be able to demonstrate that harvesting techniques follow strict hygiene procedures which will
ultimately cut down on plant and harvested fruit contamination - Protocol reference: Section 9

CS.63.3 Pastic film materials used as crop covers should be recovered and recycled or disposed of in an appropriate
manner - Protocol reference: Section 4.5

CS.63.4 Growers should be able to show that applications of microelements are justified by visible leaf deficiencies or
tissue analysis where appropriate - Protocol reference: Section 6

CS.64 PUMPKIN

CS.64.1 Growers should carry out regular field inspections for virus/disease identification, then subsequently rogue out
plants - Protocol reference: Section 8.1.2

CS.64.2 Growers should be able to demonstrate that harvesting techniques follow strict hygiene procedures which will
ultimately cut down on plant and harvested fruit contamination - Protocol reference: Section 9

CS.64.3 Plastic film materials used as crop covers should be recovered and recycled or disposed of in an appropriate
manner - Protocol reference: Section 4.5

CS.64.4 Growers should be able to show that applications of microelements are justified by visible leaf deficiencies or
tissue analysis where appropriate - Protocol reference: Section 6
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