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Disclaimer

The document « Technical Itinerary » (fruit or veg.) describes all the agricultural practices linked with the (fruit or veg) and suggests
control of pests and diseases based mainly on active substances supported by the pesticides manufacturers in the European Direc-
tive 91/414 review and due to comply with European pesticides residues limits . Most of these active substances have been tested
through a field trials programme and the residue level of each active substance has been measured. The pests and diseases control
suggested is therefore dynamic and will be adapted continuously integrating all information gathered by the PIP (see the web site
www.coleacp.org/pip). Nevertheless, each grower has the possibility to select among the products listed a set of active substances
of no conce rn regarding residues.

It is obvious, that usage is allowed only for those formulations which have been legally registered in the country of application. It is
each grower obligation to check with the local registration authorities whether the product he/she wishes to use is mentioned on the
list of registered products.

The PIP’s crop protocols and guides to good phytosanitary practices are p I p
regularly updated. For further information, see the PIP website
www.coleacp.org/pip
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Production process

(numbers refer to paragraphs in the text where details are given)
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l. Crop cycle

|. Crop Circle

Kenyan pea crops are produced all year round due to the climate available on the Equator with all-year round growing conditions. Peas are very
sensitive to heat stress and yieldsare reduced if the crop is grown at lower altitudes where temperatures are often higher. Higher yields are obtained

if pea crops are grown at higher altitudes and a minimum of 1500 m is a

dvisable.

Due to the range of climates in the areas where peas have been grown, there is a wide range of periods between sowing and commencement of
flowering or harvest.Similarly, the length of the harvesting period depends on the location, variety and specification of the pea depending on type

of pea (mangetout, sugar snap or garden pea).

Peas have either a ‘determinate or ‘indeterminate’ grow thhabit. Determinate types are shorter and flower over one period - these were bred for
once over mechanical harvesting. However, an ‘indeterminate’ type grows tallerrequires more plant supports and flowers over a longer period in

two or three flushes.
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II. Site Preparation

II. Site preparation

1. Soil characteristics
Peas can provide good returns on a wide range of soils (sandy clay loam, sandy loam etc.) but they prefer a heavy soil. Silty soils that tend to
form a crust impede germination due to lack of oxygen and emergence. Soil type and soil profile should be uniform throughout the field to ensure
even crop development and harvest.

Soil conditions required for good yields are:* sufficient top soil depth (40 to 50 cm):;

uniform soil structure;

fast draining (waterlogged soils increase risk of root and collar rot, and seed asphyxia at the germination stage):;

optimum pH 6.5 (minimum pH 5.8)

pH < 5.8: reduces peas yields

pH > 7.5: yields gradually decline as alkalinity increases

relatively stable structure;

salinity: peas are sensitive to as little as 1TmS/cm, which reduces yields. Avoid saline soils and saline water. On soils with a low cation
exchange capacity (CEC), fertiliser applications should be split up and applied in several instalments to avoid excess doses of salts.

2. Recommendations for previous crops in rotation
Crop rotation plays an important part in the health of the pea crop, which is susceptible to Fusarium and root knot nematode and other soil borne
pests and diseases. Peas should not follow crops which are hosts to pests and diseases which attack peas (see table below); in particular, other
legume crops such as runner beans, fine beans and peas should be avoided.

Ideally, the same land should not crop peas more than one crop in every three crops. In between the pea crop, a minimum of one and preferably
two ‘recommended crops should be grown to actively manage soil health and optimise peas yields. Yields of peas will decline if no rotation is
practised. Poor rotation will also build up levels of pests and diseases in the soil, which may be difficult to ‘remove’ by the use of chemical treat-
ments. Crop rotation is the most cost effective means of maintaining soil health and crop yields.

TO BE AVOIDED NOT USEFUL AS RECOMMENDED
AS PRECEDING CROPS PRECEDING CROP AS PRECEDING CROP
Peas, beans . .
. Cereals (maize, sorghum, millet, fodder
African eggplant
Eqanlant Groundnut grass)
aop Pepper, Celery, Lettuce Cabbage, kale, sukumawiki, pakchoi etc
Melon, Cucumber, . .
- Carrot Baby corn, Turnip, bulb onions
Zucchini, Watermelon , ,
Onion, Garlic, Shallot Cassava
lettuce
Okia Sweet potato /potato

Incorporation of crop debris from cabbage-family crops provides useful partial soil sterilisation as the debris decomposes; it gives of gases similar
to the active ingredients in certain chemical soil fumigants. Care should be taken if herbicides have been used in previous crops as crop debris can
sometimes contain residues of the herbicides, which interfere with subsequent crop emergence and development (e.g. atrazine in maize). If root
knot nematode is a problem, it is possible to reduce the levels present by a short rotation with dwarf Mexican marigold (see notes in annex 7).



II. Site Preparation

3. Soil preparation - field preparation

- Pea crop requirements:

A soil of uniform structure, tilled to a depth of 30 to 50 cm. The seed bed should have a fine structure and be well-aerated. Field preparation should
allow the root system to establish easily throughout the top 15 - 60 cm, providing the plant with a good supply of water and minerals via its very
delicate lateral roots. It is necessary to keep the soil well structured, slightly packed down and well prepared. Soils that tend to cap should be watered
to field capacity and then tilled just before sowing. They should not be watered again until after crop emergence.

Very well rotted, composted organic matter and basal fertiliser dressing should be incorporated at the time of soil preparation. Excessive organic
manure just before sowing is to be avoided because this increases susceptibility to disease (rot) and pests (nematodes, seed fly). Under no circum-
stances should fresh anure be applied to pea fields before planting due to the risk of contamination with £.co/i bacteria when the cropping cycle from
planting to picking is so short. If in doubt, cover the rotted manure with polythene to ensure that the temperature of the heap reaches at least 55°
C for 3 days before application to the field.

The ground should be well levelled to prevent water from gathering in hollows, asphyxiating the plants or causing disease. The field should be perfectly
flat and not too stony; this will enable greater sowing precision and subsequently facilitate harvesting.

Fields should be fenced to keep out livestock. It is unwise to let livestock into a peas field to graze on crop residues, as they may introduce weed
seeds and disseminate nematodes. Fresh manure left by grazing animals is a potential source of £.coff in peas planted immediately afterwards. At
least 6 months should elapse after application of fresh manure before peas are planted to reduce risk of contamination. Alternatively remove cop
debris and feed animals off the growing site. The manure can then be composted with other crop debris before returning it to the planting site.



[1. Sowing Operation

lIl. Sowing operations

Seed requirements,
records and inspections

Sowing pattern

All imported seeds used must have a plant health certificate. If the exporter supplies seeds, the seed
lot number can be recorded in the Crop Records with reference to the health certificate number.

Seed treatments must be recorded in the Pesticide Application Records (PAR) for a crop (including
any treatments, which were applied by the seed producer in compliance with import requirements
into the country - usually thiram). If seeds are additionally treated in the country (for Fusarium
prevention etc) this must also be recorded in the PAR. ldeally, seeds should be planted immediately
after seed treatment with insecticide or fungicide. Delays can result in reduced efficacy of the seed
treatment and even deterioration of seed quality.

Do not use self-saved seed as this increases the risk of seed borne diseases such as fusarium and
Ascochyta.

Inspect seeds before planting to ensure they are not physically damaged, shrivelled (old seed stock).
Do not plant suspect seeds. If necessary grade-out poor quality seeds before planting. If seeds have
been treated with pesticides, ensure planting teams are provided with protective gloves.

Exporters who distribute seeds obtained from an importer, should first check germination percentage
is > 95% before distributing seeds to growers.

The planting density varies depending on the vigour of the variety and whether the pea is a ‘determi-
nate or ‘indeterminate’ type. Drip irrigation allows more of the land to be cropped and the number of
plants to aim for is 225,000 - 280,000 per ha of land. Average seed requirement: 75 kg/ha (range
50 - 80 kg/ha depending on planting system and type of pea).

The sowing pattern will depend on:

* the abundance of foliage of the variety used; whether maintenance operations are mechanised
(passage of horse or tractor); type of irrigation (furrow, sprinkler or drip);

* sowing density should be lower during the rains to increase air circulation and ensure leaves dry
more quickly. This will reduce the risk of Ascochyta affecting yields in the rainy seasons.

Recommended sowing pattern:

Mangetout and sugar snap benefit from being planted under protection from the rain in polytunnels,
as they suffer less from Ascochyta if leaves are not constantly wet. Sufficient space should be pro-
vided for access of spray equipment, to control powdery mildew in crops grown in tunnels. A central
tractor path with three rows of peas on either side will fit into a 6.25 meter wide tunnel.

In the above system, a double row of seeds would be planted along the beds. The double row is about
8-10 cm apart using a staggered planting pattern to allow some airflow when the plants a re young.
The beds would be about 50 cm apart, to allow access for pickers.

Plant one seed every 6 - 8 cm along the rows. Increase the spacing in rainy periods.

If crops are planting outside and not under cover, they will be prone to Ascochyta during the rains
and should have a wider spacing so that leaves can dry out more quickly after rains and pickers re
not always rubbing past foliage and spreading disease. A spacing of 50 cm between rows and 10 cm
between seeds is recommended.



I1. Sowing Operation

Seeds must be sown uniformly for uniform emergence and ripening.
As the pea has epigeal germination (the cotyledons emerge above ground), easy emergence of the
seedling must be ensured:

* in sandy soils: sowing depth between 3 and 5 cm;

Reiibe * in heavy soils: 2- 3 cm depth (no irrigation before emergence).

Anything that favours asphyxiation (heavy soils, too much water, compacted soil, and seeds sown
too deep) will compromise emergence; emergence will be irregular and seedlings will be susceptible
to root and collar diseases. Do not plant too deep during cool wet periods or the seeds will rot.

Peas can be sown and harvested all year round in Kenya.

In other countries, peas sown in ground that has warmed up germinate faster and emerge more
Sowing dates uniformly. This advantage continues right to harvest, with pods ripening more uniformly. Numerous

other factors that must be taken into account in planning sowing dates, e.g. shipping capacity and

duration of crop cycle is 18 to 20 weeks for mangetout and sugar snap and 22 wks for garden peas.



IV. Cultural Operations

IV. Gultural operations

Bed making

* Under polythene rain covers (Haygrove Tunnels) there are six beds made - in two sections of three beds, with a space in the centre for the
passage of a tractor mounted sprayer (about 1.5 m wide).

* The beds are spaced one meter apart, from bed centre to bed centre (60-cm bed and 40 cm pathways).
* Beds are usually made by hand. A fine seedbed will ensure faster germination and more uniform emergence. Heavy clods should be broken up.

* [n the Haygrove system, a double row of seeds, about 8 - 10 cm apart, is planted. It is best to plant seeds near to the drip irrigation emission
holes and in a zig-zag pattern to increase air circulation. Turning on the drip irrigation ahead of planting will form wet patches indicating
the position of the drip emissions. This will help in the positioning of seeds.

* |f rain covers are not used, and the crop is not being sprayed with a tractor-mounted sprayer, the beds should be about 50 cm apart and
a single line of seeds planted in the bed at 6-8 cm between seeds in the row.

Stringing up
* Plant supports must be in place as soon as the crop is 20 cm high. Delays in providing plant supports will result in loss of yield and quality
due to disease.

« A series of wooden posts, about 20 meters apart in the row are positioned to support double strands of strings at 20 cm intervals. The first
set of strings will be 10 cm above the ground and the other sets of strings about 20 cm apart. End posts, which secure the top wire (high
tensile 12.5 gauge) should be buried at least 45 cm into the ground.

* The crop is gently tucked into these strings to prevent the plants from touching the ground, improving spray penetration, ventilation and
light into the crop.
Weeding
* [deally, a stale seedbed should have been prepared to reduce weeds before planting peas.

» Peas benefit from weeding due to reduced competition for water, sunlight and nutrients. Spray penetration of the pea canopy is improved
if weeds are removed. Some weeds also host pea pests such as thrips, spider mite and nematodes and should be removed.

* |f necessary, combine with hoeing.

* Weeding must be shallow to avoid damaging pea roots.

Incorporation/removal after harvest

* Providing there are no serious Ascochyta problems, incorporate crop remains with roots. If there is weed infestation, remove weed plants
complete with roots to avoid contaminating subsequent sowings and leaving residue that may harbour soil pests.

* Do not allow livestock to graze fields after harvest, to avoid contamination of succeeding crops with £.coli

* [ncorporate organic matter.



V. Fertilisation

V. Fertilisation

Fertiliser applications must be planned with precision so that the dosage of each nutrient is appropriate to actual
conditions in each field (this requires a soil analysis every 3 years). Records should be kept of any soil analysis
undertaken which justifies fertiliser applications in order to comply with certification bodies. The crop's require-
ments will be established as accurately as possible to avoid any excess.

Peas develop root nodules that fix nitrogen, but for maximum yield, this does not replace mineral nitrogen inputs.
Commercially available Rhizobium seed treatments are obtained from the University of Nairobi in Kenya. If Rhizo-
bium inoculants are used, the initial fertiliser applications should have reduced nitrogen content, as excess N will
reduce development of the RAizobium in the pea roots.

General remarks Healthy Rhizobium nodules are pink inside and appear to be attached to the outside of the root. These should
not be confused with the gall of root knot nematode which are smaller, not as round and appear to be within the
structure of the root. Roots, which are well endowed with Rhizobium nodules, are less susceptible to root knot
nematode.

As peas are sensitive to salinity, fertiliser applications should be divided up and applied in several instalments.

Top dressings must be applied without touching the leaves, to avoid burning them. They will then be lightly incor-
porated (hoeing at same time to reduce losses due to volatilisation).

Alternatively soluble fertilisers can be applied down drip irrigation lines, or foliar feeds can be sprayed onto foli-
age. Do not apply in the peak heat of the day, to avoid scorching leaves.

Organic manure must be well rotted. It is wisest to apply this input to the previous crop. However, ensure the total
Organic manure N does not exceed 200 kg/ha/yr. Take care not to enrich P levels excessively in soils.

Dose: 10 to 20 t/ha if possible. Aim to have up to 5% organic matter content in the soil.

In the UK, it is recommended not to apply nitrogen to peas, but yields suffer on the Equator without nitrogen fer-
tiliser. To give the crop a good start, a nitrogen application is required (but never in excess) in the earliest growth
stage (when there are not yet any nitrogen fixing nodes). Symbiotic N fixation begins from the 2nd trifoliate leaf.
Take a soil sample to indicate the Soil Indices for NPK before devising the fertiliser programme.

Dose: 50 to 100 kg/ha at N Soil Indices 0 and 1 respectively. High N input has little effect on yield and excess
input (> 100 U N/ha) hampers node formation, makes the plant susceptible to lodging, and favours diseases and
Nitrogen (N) abortion.

Forms: ureic (urea)/ammoniacal/nitric (nitrate). Nitrate of sodium is to be avoided.
Balance: N:K20 between 1:2 and 1:3.

Timing: nitrogen is incorporated into the soil just before sowing; basal dressing and sometimes top dressing:
part of the N input (20 to 30 U) can be applied at start of flowering (25-30 days after sowing). Late application
prolongs the growth cycle, reduces yield and provides favourable conditions for rust to develop.



V. Fertilisation

Phosphorus (P205)

Potassium (K20)

Magnesium (Mg0)

Calcium (Ca0)

Essential
trace elements

Phosphorus promotes firm rooting (important in sandy soils), it must therefore be present in a form which can
be easily assimilated right from emergence. Phosphorous also. In mineral soils, optimum pH for P205 availability
is 6.5. At 6.1 and between 6.5 and 7.4, availability declines; in these conditions, therefore, the basal dressing
applications should be higher and a top dressing may be required.

Dose: depends on Soil Indices
Indices: 1 2 3 4
Kg/ha: 185 135 85 39

Forms: phosphate of ammonia, triple superphosphate.

Timing: base dressing, and top dressing in certain soils if needed. No more than half the P dose should be aplied
in the base dressing. Although phosphorus is needed in smaller quantities, it is vital for plant growth. Signs of P
deficiency are dark green leaf blade, upright habit, browning of older leaves followed by leaf fall. Where soil analy-
ses give values below 12 mg, apply 50 to 60 units of P205/ha in the form of superphosphate (rapidly assimilated)
just before sowing.

Like all legumes, peas respond well to potassium. K deficiency causes dark green coloration and loss of colour be-
tween leaf veins, bases of leaves roll downward. Later, leaf necrosis and leaf fall. Potassium improves pod quality.

Dose: depends on Soil Indices
Indices: 1 2 3 4 )
Kg/ha: 190 140 90 (2-) 40M (2+) 0 0

Forms: potassium sulphate and potassium nitrate.
Avoid potassium chloride (KCI), which is unfavorable to peas).

Timing: Apply no more than half the K in the base dressing

If soil analysis reveals very high potassium content, inputs should be reduced or omitted, to avoid excessive
growth of the crop. NB: 20% of total mineral input is found in the pods. Excess K is to be avoided because exces-
sive growth of foliage will increase the risk of disease. Because peas are a short cycle crop, they must receive
their minerals in a readily assimilated form.

MgO deficiency can occur on acid, leached, sandy soils.

Dose: Dose: depends on Soil Indices
Indices: 1 2 3 4 ] 6
Kg/ha 100 &0 0 0 0 0

Forms: magnesium sulphate, potamag (potash magnesium sulphate), patentkali. Decomposed organic matter also
provides magnesium.

Timing: base dressing, drip irrigation, foliar spray.

Provided by the soil, organic matter, superphosphate and phosphogypsum. Thomas slag, phosphal and natural
phosphates also provide Ca0 and can be used for medium-term action (not immediate).

Can be applied through drip irrigation system.

Deficiencies of the following can occur:

* manganese: application of Thomas slag can reduce manganese deficiency in soils of pH > 7:

* zinc: this can be remedied by low-pressure foliar spraying (at sowing + 25 d, 40 d and if necessary 60 d) of a
1% solution of zinc sulphate neutralised by 0.5% lime;

* molybdenum: mainly in leached, acid sandy soils;

* copper: if possible, use a foliar fertiliser containing calcium.



VI. Irrigation

VI. Irrigation

Irrigation is indispensable for maximum output. Peas require a minimum of 3,000 to 8,000 m®/ha. If this amount is delivered using drip irrigation,
the water application is more efficient, however, if overhead or furrow irrigation is sued, this could go up to 14,000 m?/ha.

Crops are either drip irrigated or irrigated by sprinklers.

Drip irrigation, conserves valuable water resources, by delivering water directly to the plant root zone. There is no evaporation loss, as the water
is contained within a tube. Drip lines need to be secured in a straight line with the holes facing upwards, so that they do not block. Care must be
taken to ensure that dirty water does not block the drip holes. In some cases filters may be required to prevent drip lines from blocking. Mainte-
nance of drip lines and filters is essential if the full benefit from this system is to be obtained.

Simple drip irrigation systems are available in Kenya for small scale farmers.

If available soil water reserves are not sufficient, the field should be watered before sowing. Watering after sowing is generally not recommended,
as it encourages only shallow root development. However, soils that tend to crust should first be watered abundantly (to field capacity), then tilled
just before sowing.

Drought before flowering has a significant detrimental effect on final yield. From start of flowering, fields should be irrigated regularly according to
need, continuing until pods are filling. Pods that receive sufficient water are of better quality (less string etc).

If sprinkler irrigation is used, in very hot periods, it should be applied early in the day to avoid heat stress, burning of leaves, flower abortion and
the formation of a microclimate that encourages disease (e.g. powdery mildew)

Irrigation instructions

Between 4,000 and 10,000 m® per ha of actual crop area. On sandy soils, irrigation should be more frequent than

Water requirement o
on heavier sails.

Water quality Avoid saline water, which will cause an immediate drop in yield. Avoid irrigating directly with chlorinated water.

From the moment of emergence, the plant must never be subjected to water stress. The emergence and flower-

Wateri lari
atering regularity ing/pod formation stages are particularly sensitive.

To encourage the establishment of the root system, do not water too often until the crop has begun to put down
roots (to encourage deeper rooting). To avoid Pythium root rot diseases, irrigation should be prudent and not
excessive before emergence, in sandy soil.

Frequency
of irrigation

With overhead irrigation, water in the morning to reduce the risk of prolonged high relative humidity on leaves
Timing of irrigation  and root collar, and avoid water stress in very hot weather. With sprinkle irrigation, do not irrigate after applying a
foliar treatment.



VII. Harvest - VIII. Packing

VII. Harvest

Method

Precautions

Frequency

Harvest Period

Labour force

Manual, with the pod stalk
Preliminary sorting in the field (reject pods that are perforated, damaged, marked, twisted, etc.)

Pick and handle with great care. Lay in a rigid but aerated container and do not pile more than 20 cm deep. Regu-
larly bring harvested peas into shade (ideally every 10 minutes) Bring harvest to packing centre as quickly as
possible (every 30-45 minutes). If pods are to be sorted and packed later, store them in a cool place. A ‘charcoal
cooler’, made of charcoal between chicken wire mesh, is useful if electricity is not available. The charcoal cooler
should be designed to ensure all air passing into the cooler passes through the charcoal (no gaps in the charcoal
walls). The charcoal should be kept wet to enhance the cooling effect. This can be achieved using a drip line at
the top of the charcoal wall, fed from a water tank on the roof. Maintain product traceability throughout all opera-
tions from picking to storage and shipping.

During hotter periods, the crop will grow faster and picking may have to be done more frequently to avoid losses
due to growth over specification (over-specs). Customers will provide picking specifications.

Harvest will commence from 70 days after sowing for mangetout, about 85 days for sugar snap and 95 - 100
days for garden peas. The harvest will continue for 7-9 wks depending on the altitude, variety and seasonal
climate. Start picking as early in the morning as possible to avoid harvesting wet pods or in hot sun.

To comply with the above, pickers must be trained and aware of the crop's importance. Pickers must
be supervised. They can harvest 40 - 180 kgs in an 8hr day per person, depending on calibre, type, time of the
season and number of pickings.

VIIl. Packing

The packing premises should be well-lit, cool, well-ventilated and clean. As soon as peas reach the packing station from the harvest field, they

should be sorted:

« reject pods that are perforated, twisted, broken, injured or rotten, over grown, underspec or have pest damage (especially leafminer and Helicoverpa
as these are EU notifiable pests);

* reject fragments of leaf, stem, flower, plant waste and other waste.

Obtain customer specifications for exported peas, as there are no sizing regulations in the EU for peas, however, customers will have very specific

requirements themselves.

The EU marketing legislation is Summarised below
European legislation imposes quality standards for peas sold in the EU (See COMMISSION REGULATION (EC) No 2661/1999 of 3 December 1999)
laying down the marketing requirements.

According to the type of consumption, peas are classified in two groups:

» shelling peas (round peas, wrinkled peas) intended for consumption without the pod,
* mangetout peas and sugar snap peas intended for consumption with the pod.



VIII. Packing

Minimum requirements
In all classes, subject to the special provisions for each class and the tolerances allowed:

i) intact; however mangetout and sugar snap peas that have had their ends removed are allowed,
i) sound; produce affected by rotting or deterioration such as to make it unfit for consumption is excluded,
i) clean, practically free of any visible foreign matter (including parts of the flowers),

(
(
(
(iv) free from hard filaments or films in mangetout peas and sugar snap peas,
(
(
(

v) practically free from pests, practically free from damage caused by pests,
vi) free of abnormal external moisture,
vii) free of any foreign smell and/or taste.

In addition, shelling peas must comply with the following and the seeds must be:

(i) fresh,

(i) sound; produce affected by rotting or deterioration such as to make it unfit for consumption is excluded,
(iii) practically free from pests,

(iv) practically free from damage caused by pests,

(

v) free of any foreign smell and/or taste, normally developed in shelling peas.
The development and condition of peas must be such as to enable them:

* to withstand transport and handling, and:
* 10 arrive in satisfactory condition at the place of destination.

Calibre

Sizing is not compulsory for peas.

Tolerances
Tolerances in respect of quality shall be allowed in each package for produce not satisfying the requirements of the class indicated.

(i) Class 110 % by weight of peas not satisfying the requirements of the class, but meeting those of class Il or, exceptionally, coming within the
tolerances of that class.

(it) Class 1110 % by weight of peas satisfying neither the requirements of the class nor the minimum requirements, with the exception of produce
affected by rotting, progressive diseases or any other deterioration rendering it unfit for consumption.

Presentation

Uniformity

(i) The contents of each package must be uniform and contain only peas of the same origin, variety or commercial type, and quality.

(if) The visible part of the contents of the package must be representative of the entire contents.

(iif) Notwithstanding the preceding provisions in this point products covered by this Regulation may be mixed, in sales packages of a net weight
of less than three kilograms, with different types of fresh fruit and vegetables on the conditions laid down by Commission Regulation (EC)
No48/2003 (1).B.

Packaging
(i) Peas must be packed in such a way as to protect the produce properly. The materials used inside the package must be new, clean and of a quality
such as to avoid causing any external or internal damage to the produce.

(i) The use of materials, particularly of paper or stamps bearing trade specifications is allowed provided the printing or labelling has been done with
non-toxic ink or glue. Packages must be free of all foreign matter.

(iif) Stickers individually affixed on product shall be such as, when removed, neither to leave visible traces of glue, nor to lead to skin defects.



IX. Storage - X. Crop Protection

Marking

Each package must bear the following particulars, in letters grouped on the same side, legibly and indelibly marked, and visible from the outside:

(i) The name and the address of the packer and/or the dispatcher This mention may be replaced:— for all packages with the exception of
pre-packages, by the officially issued or accepted code mark representing the packer and/or the dispatcher, indicated in close connection with the
reference ‘Packer and/or Dispatcher’ (or equivalent abbreviations);— for pre-packages only, by the name and the address of a seller established
within the Community indicated in close connection with the mention ‘Packed for:" or an equivalent mention. In this case, the labelling shall also
include a code representing the packer and/or the dispatcher. The seller shall give all information deemed necessary by the inspection body as
to the meaning of this code.

(ii) Nature of produce— ‘shelling peas’, ‘mangetout peas’, ‘sugar snap peas’, or equivalent denominations if the contents are not visible from the
outside,— ‘trimmed’, “topped and tailed’ or other indications, for mangetout or sugar snap peas that have their peduncle and/or blossom end
removed, where appropriate.

(iii) Origin of produce— Country of origin and, optionally, district where grown, or national, regional or local place name.
(iv) Commercial specifications— Class.

(v) Official control mark (optional) Packages need not bear the particulars mentioned in the first subparagraph, when they contain sales packages,
clearly visible from the outside, and all bearing these particulars. These packages shall be free from any indications such as could mislead. When
these packages are palletised, the particulars shall be given on a notice placed in an obvious position on at |east two sides of the pallet.

IX. Storage

For export, storage in a cold room is obligatory.
Optimum conditions:

* 4°C and 80% RH (or 6°C and 90-95% RH) can ensure 6 to 7 days' shelf-life from harvest to sale (high RH = mould);
* do not reduce temperature below 4°C (blotches appear):

» at 12°C and 90-95% RH, the harvest-sale interval is only 4 days;

* moderate ventilation to prevent pods from drying out;

* the harvest-to-refrigeration interval must be as short as possible;

« avoid any rupture of the cold chain between packing station and retail sale.

X. Grop protection

1. GENERAL REMARKS

Crop protection is governed by "Good Agricultural Practice" (GAP), following general recommendations such as those in the EUREPGAP Protocol. The
goal is to provide a product that is sound, high-quality (i.e. complies the Quality Standards) and affordable. It is essential to combine the specific
crop protection methods recommended below with all available husbandry methods (variety choice, rotation, staggered sowings, tillage, precision
fertilisation, etc.) to obtain optimum protection (Integrated Production and Protection), making full use of agronomic and ecological factors.

To limit pressure from parasites and certain pests:

> use crop husbandry methods of pest control as far as possible;

> avoid sowing peas near another crop that is infested by pests that may attack peas;

> avoid sowing peas in a field where peas have been grown recently (a 3-year rotation is regarded as the minimum; ideally, rotations of b or 6
years are recommended for land infected with soil fungi or nematodes). However, see provisos in section on Rotations above.



X. Crop Protection

The effect of any operation(s) carried out must be subsequently assessed from all angles, to establish the "costbenefit" balance of the

operation(s):

> effectiveness and profitability for the farmer;

> selectiveness for the crop and for non-target organisms;
> compliance with MRLs (consumer safety):

> side effects for operators and domestic and wild animals;
> gffects on the environment (soil, water, vegetation, air);
> gffects on husbandry methods:

> social consequences (g.g. reduced labour requirement where chemical herbicides are used). to prevent these pathogens from spreading.

Methods of control of pests and diseases of peas

Crop Protection principle

spider mite
aphids
Thrips

Choice of land preparation

Rotation

Soil cultivation (e.q. deep loughing post harvest, etc)

Avoid planting near susceptible plants or infested crops v e
Avoid land which is badly drained

Avoid shade

NS

Cultivation methods
Adapt irrigation methods (e.g. use drip irrigation or overhead) | v/
Use protective covers - plastic tunnels etc
Adapt planting density
Cultural controls

Use straw mulches v
Organic manure applications
Regular weed control v v
Avoid wet foliage for long periods
Use trap plants or green manures v v

Care and attention of plants
Remove infected parts of plants
Remove and destroy crop debris v v v
Do not damage plants in normal husbandry

Crop Protection methods

Biological controls v v v
Chemical controls

Physical controls (oils, detergents starches) v v v
Botanical insecticides/repellents v v

v Control method for the pest or disease

root knot nematode

\

caterpillars

leaf spots

ANANIEN

powdery mildew

downy mildew

root diseases

N



X. Crop Protection

2. CONTROL TREATMENTS

Control treatments will be preventive or preferably in the light of intervention thresholds.

> When there is no threshold, treatments must be done only if risks are medium or high for the area of growing (see appendix 7 Pests and
diseases sheets).

> When a threshold exist, treatments must be applied when the threshold is reached or exceeded, taking into account the presence of natural
enemies (See Appendix 3 for IPM Scouting methods and Appendix 4 and b for sensitivity of natural ennemies to pesticides).

3. PESTICIDES

Pesticides are recommended for green peas, but the following must be taken into account:

* marketing authorisation, in compliance with authorised uses and approved dosages;

« obligatory precautions for use (application period, pre-harvest interval, maximum authorised dose, existence or not of untreated areas, protec-
tive equipment) and any restrictions on use;

* any Maximum Residue Limit (MRL) for the crop/pesticide combination in question. If the crop is exported, account must be taken of the MRL on
the market where it is to be distributed (national MRL, European harmonised MRL or MRL set under the Codex Alimentarius).

In annex 1 we give the list of active substance that can be used on peas in Kenya according to information available at PIP. Efficacy on main pests

and diseases is also given. The tables of appendix 2 show:

* the position of the active substance with regard to European regulations (status in Directive 91/414, existing MRLS):;

« GAP that should comply with current MRLs. Since there are often several trade names for the same active substance and because registrations
change regularly, producers have to check those which are valid in their country at the time of using crop protection products, for instance,
by consulting the PCPB web site for Kenya (http://www.pcpbkenya.org). In Kenya, products with general authorisation for use on horticultural
crops, vegetables can also be used on peas.

Some of the approved products contain active substances or live organisms which leave no residues. A non-exhaustive list of these products

follows:

» Bacillus thuringiensis,
» garlic-based product,
* parasites or predators insects or mites.

The producer must first and foremost follow the instructions (doses, interval between treatments, number of applications and Pre-Harvest Interval)
provided on the labels of locally authorised products. Following such instructions, however, does not necessarily guarantee compliance with MRLs
currently in force in the European Union countries. To comply with European regulations on pesticide residues, it is recommended that the producer
uses pesticides only within the limits of the Good Agricultural Practices tested by the PIP, which are critical GAPs. Any change to one or more
elements of these GAPs indicated in Appendix 2 (increase in dose, frequency of application and number of applications; final application closer to
harvest than the recommended Pre-Harvest Interval) may result in a failure to remain within the MRL.

4. TRACEABILITY
As with other husbandry operations, it is important to organise full traceability for crop protection operations, by recording at least the following
data for each treatment:

« pest or disease to control;

* date of application (+ days after sowing date, + days before planned harvesting);
« development stage;

« product used (full name, supplier, formulation, batch number, etc.);



Appendix 1: Status of pesticides for use on peas

« dose actually applied:;
* yolume of water used:
« type of application (equipment, nozzle, volume/ha, width of work, speed, wind, etc.).

APPENDIX 1 : STATUS OF PESTICIDES FOR USE ON PEAS

Tables below give known registrations in Kenya. Efficacy given are based on existing registrations, documents on peas production
and information from pesticides companies. Remarks : This information should be tallied with the legislation in force locally in
each area of production.

Table 1 of main insecticides, miticides and nematocides on peas

Registrations in Kenya Efficacy

Active substances =~ Snow and

sugar snap Peas Vegetables = Horticulture <A 2 g 8

S @ 5 8 8 & £ = =2

abamectin v v /
acephate v /7
acrinathrin v v
alpha cypermethrin v / /7 /7
amitraz v v
azadirachtin v v v v v
Bacillus thur. var kurs-
taki thur. var kurstaki 1Y
beta-Cyfluthrin v v v v
bifenthrin v v/ v /S v/
carbaryl v v |/ v
carbofuran v v v
chlorpyrifos-ethyl v v v | / o/ v
chlorpyrifos methyl v v | / /7
cypermethrin v v v | / /7 7/
cyromazine v v v
deltamethrin v v v v | / VR AR AN
diazinon v v v v /S
dicofol v v v



Appendix 1: Status of pesticides for use on peas

Table 2 of main insecticides, miticides and nematocides on peas

Registrations in Kenya

Active substances ~ Snow and
sugar snap Peas Vegetables = Horticulture

peas

dimethoate v v v
ethoprophos v

fenitrothion v v
fenpyroximate

hexythiazox

imidacloprid

indoxacarb v

lambda - cyhalothrin v v
malathion

metam sodium

methomyl

methoxyfenozide

oxamyl

oxydemeton methy! v
pirimicarb

pirimiphos methyl v/
propargite v
pymetrozine

pyrethrin v v
spinosad v
sulphur

tetradifon

thiamethoxam v v
thiocyclam

hydrogenoxalate v/

ANIAN

AN AN NANAN

AN NN NN

Caterpilars

\

ANANAN
ANANAN

Bollworms

Mites

AN

Leafminers

Efficacy

Beetles
< | Aphids
<N Thrips

AN

NSNS

\

ANANIAN

Army worm

Nematodes

N



Appendix 1: Status of pesticides for use on peas

Table 3 of fungicides and bactericides on peas

Registrations in Kenya Efficacy
- = =
Active substances Snow and z S 2 2 3
sugar snap Peas Vegetables = Horticulture E B o E £
E £ 38 g E £ B8
(=] [aa] oo <t [= <t o=
azoxystrobin v v /7 7/
benomyl v v/
bitertanol v v |/ v
bupirimate v v
captan e v | /
carbendazim v v v v
chlorothalonil v v v v v v | /
Copper v v v /7
cymoxanil + v v /
famoxadone
cyproconazole v
difenconazole v v /S
dithianon v v v |/
fosetyl aluminium v v v
iprodione v v v
mancozeb v v v v v | /  /
metalaxyl-M v v
myclobutanil v v v
propineb v v v v 7/
propamocarb
hydrochloride v v
pyrazophos v v
sulphur v v
tebuconazole v v | / v
thiophanate methyl v v v v /S
triadimefon v v v
trifloxystrobin v /7 v



Appendix 2 : Status in directive 91/414 and MRL

APPENDIX 2 : STATUS IN DIRECTIVE 91/414 AND MRL

The tables in this annex show the status in the European Directive 91/414, updated on January 2009, of the active substances listed in annex 1 of
this document.

European MRLs on peas with pods and peas without pods (EU or National of EU countries) are also indicated in these tables. If MRL is the same on
both types of peas, we have given only the common value. If MRLs are different the first value is for peas with pods and the second one is for peas
without pods.

Since, in Europe, extrapolation of MRLs is possible from beans with pods to peas with pods (this mean that expected amount of residues on peas
with pods must be more or less the same than amount found on beans with pods) , for each active substance, MRLs on peas with pods has been
compared to PIP residues results on French beans (bean with pods). The tested GAP that give residues complying with current MRLs on peas with
pods is indicated in the tables. When MRLs on beans with pods are higher than on peas with pods we have anlysed the necessity to request an
extrapolation from beans with pods to peas with pods.

Note on the European MRL harmonisation:

The DG Health and Consumers (DG SANCO) has undertaken an MRL harmonisation process on the European level and has established a new EC MRL
regime under EC Regulation 396/2005 and its annexes, which was published afterward as separate Regulations.

Alist of national MRL was gathered by DG SANCO in June 2005 and submitted to EFSA (European Food Safety Authority) for verification and ap-
proval.

When no specific MRL exists for a crop, a default MRL is set at 0,01 mg/kg. These default EU MRLs as well as the EU MRLs based on measured
residues could only be set after the publication of Annex | to the Regulation, establishing the list of food and feed products (Regulation (EC) No
178/2006 of 1st February 2006).

Towards the end of 2007 EFSA submitted the conclusion report of the MRL evaluation and recommendation to the Commission for final decision on
the setting of harmonised EU MRLs.

These EU MRLs are listed in the annexes II,Ill and IV of the EC Regulation which were established by the Regulation (EC) No 149/2008 of 29 January
2008. The annexes were updated for the first time in March 2008 and the MRLs were entered into force on September 1st, 2008 and are available
on the website http://ec.europa.eu/sanco_pesticides/public/index.cfm

Table 4 of main insecticides, miticides and nematocides on peas

European regulations

Active substances
DIR 91/414 status | European MRL GAP

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods: Number of applications: 3; Interval
between applications: 14 days; Dose active substance: 10 g/ha; PHI: 3

abamectin LIS 001 days An MRL revision (0,05) has been requested by PIP in order to alllow a
more critical GAP on French beans (reduced interval between applications).
Extrapolation of this MRL to peas with pods has been requested by PIP

asephate Withdraun 0.09 PIP residues trials results on French beans have shown that residues cannot

comply with current MRL. It is recommended to not use on peas with pods

acrinathrin Not mclude*d . 0.05 Not tested by PIP
Annex1



alpha cypermethrin

amitraz

azadirachtin

Bacillus thur, var
kurstaki

beta-cyfluthrin

bifenthrin

carbaryl

carbofuran

chlorpyrifos-ethyl

chlorpyrifos methyl

cypermethrin

cyromazine

deltamethrin

diazinon

dicofol

dimethoate

ethoprophos

Annex 1 0.06
Withdrawn 0.05

Not included in |
Annex1*

Annex 1 /
Annex 1 0.05
Notified List 3A 01/0.05
Withdrawn 0.06
Withdrawn 0.02
Annex 1 0.05
Annex 1 0.05

Annex 1 0.5/0.05
Notified List 3B 57009
Annex 1 0.2
Withdrawn 0.01
Withdrawn 0.02
Withdrawn 1/0.02
Annex 1 0.02

Appendix 2 : Status in directive 91/414 and MRL

The following GAP tested by PIP in French beans residues trials,comply with
current EU MRL on peas with pods: Number of applications: 3: Interval be-
tween applications: 7 days; Dose active substance: 37.5 g/ha; PHI: 1 day

Not tested by PIP

According to residues trials of PIP in French beans, no residues detectable
with a 1 day PHI

No residues concern

Not tested by PIP

The following GAP, tested by PIP in French beans residues trials,comply with
current EU MRL on peas with pods:

Number of applications: 3; Interval between application: 7 days; Dose
active substance: 37.5 g/ha; PHI: 1 day
Not tested by PIP

The following GAP, tested by PIP in French beans residues trials,comply with
current EU MRL on peas with pods:

Number of applications: 1 (soil application before sowing); Dose active
substance: 2500 g/ha

Not tested by PIP
The following GAP, tested by PIP in French beans residues trials comply with

current EU MRL on peas with pods: Number of applications: 1; Dose active
substance: 1000 g/ha; PHI: 3 days

Not tested by PIP

The following GAP, tested by PIP in French beans residues trials comply with
current EU MRL on peas with pods:

Number of applications: 3; Dose active substance: 225 g/ha; PHI: 7 days

The following GAP, tested by PIP in French beans residues trials comply with
current EU MRL on peas with pods:

Number of applications: 3; Interval between applications: 7 days; Dose
active substance: 20 g/ha; PHI:1 day

Not tested by PIP

PIP residues trials results on French beans show that residues cannot comply
with current EU MRL on peas with pods. It is recommended to not use on
peas with pods.

The following GAP. tested by PIP in French beans residues trials comply with
current EU MRL on peas with pods:

Number of applications: 2; Interval between applications:14 days;
Dose active substance: 800 g/ha; PHI: 14 days

Not tested by PIP

*Not included in Annex 1 for the time being and the EU Member States have the possibility to maintain authorisations until 31 December 2010.
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fenitrothion Withdrawn

fenpyroximate Annex 1

hexythiazox Not included in

Annex1*
imidacloprid Annex 1
indoxacarb Annex 1
lambda - cyhalothrin Annex 1
malathion Withdrawn
methomyl Withdrawn
methoxyfenozide Annex 1
oxamy! Annex 1
pirimicarb Annex 1
pirimiphos methy! Annex 1

0.01
0.05

0.5

0.06

0.02

0.2

0.02

0.0

0.02

0.01

1
0.05

Not tested by PIP

Not tested by PIP

The following GAP, tested by PIP in French beans residues trials comply with
current EU MRL on peas with pods:

Number of applications: 2: Interval between applications:14 days;
Dose active substance: 50 g/ha; PHI: 7 days

The following GAP, tested by PIP in French beans residues trials comply with
current EU MRL on peas with pods:

Number of applications: 3; Interval between applications:7 days; Dose
active substance: 202 g/ha; PHI:10 days

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 4; Interval between applications: 7 days;
Dose active substance: 37.5 g/ha; PHI: 10 days

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 4; Interval between application: 7 days; Dose
active substance: 25 g/ha: PHI: 1 day

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 2; Interval between applications: 7 days;
Dose active substance: 750 g/ha; PHI: 7 days

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 4; Interval between applications: 7 days;
Dose active substance: 600 g/ha: PHI: 7 days

The following GAP. tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 2; Interval between applications: 14 days;
Dose active substance: 120 g/ha; PHI: 14 days

A higher MRL (0.2) is set on beans with pods. In order to have a PHI of 3
days for peas with pods, PIP has requested an extrapolation of this MRL to
peas with pods

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 1; Dose active substance: 2000 g/ha; PHI: 21 days
Not tested by PIP
Not tested by PIP

* Not included in Annex 1 for the time being and the EU Member States have the possibility to maintain authorisations until 31 December 2010.



Not included in

it
propargite Nnex]*
pymetrozine Annex 1
pyrethrin Annex 1
spinosad Annex 1
sulphur Notified List 4H
tetradifon Withdrawn
thiamethoxam Annex 1
thiocyclam Withdrawn
hydrogenoxalate

0.01

05/03

a0

0,05

0.2

0,0

Appendix 2 : Status in directive 91/414 and MRL

Not tested by PIP

Not tested by PIP

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 3; Interval between applications: 7 days; Dose
active substance: 135 g/ha; PHI: 1 day

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 2; Interval between applications: 7 days; Dose
active substance: 160 g/ha; PHI: 1 day

The following GAP, tested by PIP in French beans residues trials, comply with
EU National MRL on peas with pods:

Number of applications: 3; Interval between applications: 7 days; Dose
active substance: 3200 g/ha; PHI: 1 day
Not tested by PIP

The following GAP. tested by PIP in French beans residues trials, comply with
EU National MRL on peas with pods:

Number of applications: 3; Interval between applications: 14 days; Dose
active substance: 100 g/ha; PHI: 3 days

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 2; Interval between applications: 14 days; Dose
active substance: 500 g/ha; PHI: 7 days

*Not included in Annex 1 for the time being and the EU Member States have the possibility to maintain authorisations until 31 December 2010.
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Table 5 of fungicides and bactericides

Active substances

DIR 91/414 status
azoxystrobin Annex 1
benomyl Withdrawn

Not included in

bitertanol Nnnex]*
bupirimate Withdrawn
captan Annex 1
carbendazim Annex 1
chlorothalonil Annex 1
copper Notified List 3A
cymoxanil + Nnnex |
famoxadone

cyproconazole Withdrawn
difenoconazole Annex 1
dithianon Withdrawn

European MRL

05/02

0.06

005/05

0.02

0.2/01

2/03

20

05/0.09
and 0.02

0.0

001/06

European regulations

GAP

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 3; Interval between applications: 7 days;
Dose active substance: 125 g/ha: PHI: 3 days

Not tested by PIP

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 2; Interval between applications: 14 days;
Dose active substance: 180 g/ha; PHI: 10 days

Not tested by PIP

The following GAP, tested by PIP in French beans residues trials, residues
comply with current EU MRL on peas with pods:

Number of applications: 3: Interval between applications: 7 days:
Dose active substance: 2400 g/ha; PHI: 21 days

Not tested by PIP

With the following GAP, tested by PIP in French beans residues trials, comply
with current EU MRL on peas with pods:

Number of applications: 3; Interval between applications: 7 days;
Dose active substance: 1440 g/ha; PHI: 7 days

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 3; Interval between applications: 7 days;
Dose active substance: 120 + 90 g/ha; PHI: 3 days

The following GAP. tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 3; Interval between applications: 7 days;
Dose active substance: 120 + 90 g/ha; PHI: 3 days

The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Number of applications: 3; Interval between applications: 7 days;
Dose active substance: 30 g/ha; PHI: 7 days

The following GAP, tested by PIP in French beans residues trials, comply with
current highest EU MRL on peas with pods:

Number of applications: 4; Interval between applications: 14 days;
Dose active substance: 125 g/ha; PHI: 3 days

Not tested by PIP

*Not included in Annex 1 for the time being and the EU Member States have the possibility to maintain authorisations until 31 December 2010.
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fosetyl aluminium Annex 1 2 Not tested by PIP

The following GAP, tested by PIP in French beans residues trials, comply with

current EU MRL on peas with pods:
iprodione Annex 1 2/03
Number of applications: 2; Interval between applications: 7 days;

Dose active substance: 1000 g/ha: PHI: 7 days
The following GAP, tested by PIP in French beans residues trials, comply with

EU MRL on peas with pods:
mancozeb Annex 1 1701
Number of applications: 3; Interval between applications: 7 days;

Dose active substance: 2000 g/ha; PHI: 7 days.
The following GAP, tested by PIP in French beans residues trials, comply with

EU MRL on peas with pods:
metalaxyl-M Annex 1 0.05
Number of applications: 3; Interval between applications: 7 days;

Dose active substance: 2000 g/ha; PHI: 7 days
The following GAP, tested by PIP in French beans residues trials, comply with
current EU MRL on peas with pods:

Nat included in Number of applications: 2; Interval between applications: 7 days;
myclobutanil 0.02 Dose active substance: 100 g/ha; PHI: 10 days

Annex1*

A higher MRL (0.5) is set on beans with pods. In order to have a PHI of 3
days for peas with pods, PIP w