EAS 332:2010

ICS 67.080.20

= wn —

JUMUIYA YA AFRIKA MASHARIK]

EAST AFRICAN STANDARD

Fresh sweet pepper — Specification and grading

4N

EAST AFRICAN COMMUNITY

HS 0709.60.0000

© EAC 2010 Second Edition 2010



EAS 332:2010

Foreword

Development of the East African Standards has been necessitated by the need for harmonizing
requirements governing quality of products and services in East Africa. It is envisaged that-through
harmonized standardization, trade barriers which are encountered when goods and services are
exchanged within the Community will be removed.

In order to meet the above objectives, the EAC Partner States have enacted an East African
Standardization, Quality Assurance, Metrology and Test Act, 2006 (EAC SQMT Act; 2006) to make
provisions for ensuring standardization, quality assurance, metrology and testing of products
produced or originating in a third country and traded in the Community in order to«facilitate industrial
development and trade as well as helping to protect the health and safety,Of society and the
environment in the Community.

East African Standards are formulated in accordance with the procedures established by the East
African Standards Committee. The East African Standards Committeelis established under the
provisions of Article 4 of the EAC SQMT Act, 2006. The Committee is‘eomposed of representatives of
the National Standards Bodies in Partner States, together with the.representatives from the private
sectors and consumer organizations. Draft East African Standards_are circulated to stakeholders
through the National Standards Bodies in the Partner States. The comments received are discussed
and incorporated before finalization of standards, in accordance with the procedures of the
Community.

Article 15(1) of the EAC SQMT Act, 2006 provides that “Within six months of the declaration of an
East African Standard, the Partner States shall adopt, without deviation from the approved text of the
standard, the East African Standard as a national.standard and withdraw any existing national
standard with similar scope and purpose”.

East African Standards are subject to review, tolkeep pace with technological advances. Users of the
East African Standards are therefore expected*to, ensure that they always have the latest versions of
the standards they are implementing.
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Introduction

This second edition of this standard supersedes and cancels EAS 332:2002, Fresh capsicums'—
Specification.

In the preparation of this East African Standard, the following sources were consulted extensively:
United States Standards for Grades of Fresh Sweet Peppers, effective November 17, 2005
UNECE STANDARD FFV 28:2009, Marketing and commercial quality control of sweet peppers
ISO 6659:1981, Sweet pepper — Guide to refrigerated storage and transport

CODEX STAN 193:1995 (Rev.5:2009), General Standard for Contaminants and Toxins in Foods
CODEX STAN 228:2001 (Rev.1:2004), General methods of analysis for contaminants

CODEX STAN 230:2001 (Rev.1:2003), Maximum levels for lead

This standard has been developed to take into account:
« the needs of the market for the product;

» the need to facilitate fair domestic, regional and international trade and prevent technical
barriers to trade by establishing a common trading-anguage for buyers and sellers.

e the structure of the CODEX, UNECE, USA{ ISO and other internationally significant
standards;

e the needs of the producers in gaining~knowledge of market standards, conformity
assessment, commercial cultivars and crop production process;

« the need to transport the product in a,manner that ensures keeping of quality until it reaches
the consumer;

» the need for the plant protection authority to certify, through a simplified form, that the product
is fit for crossborder and international trade without carrying plant disease vectors;

- the need to promote good agricultural practices that will enhance wider market access,
involvement of small-scale traders and hence making fruit and vegetable production a viable
means of wealth creation; and

« the need to keep unsatisfactory produce from the market by allowing the removal of
unsatisfactory produce.from the markets and to discourage unfair trade practices e.g. trying to
sell immature produce at the beginning of the season when high profits can be made.
Immature produce. leads to dissatisfaction of customers and influences their choices
negatively, which disadvantages those traders who have waited until the produce is mature.

© EAC 2010 — All rights reserved iii
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EAST AFRICAN STANDARD EAS 332:2010

Fresh sweet pepper — Specification and grading

1 Scope

This standard applies to sweet peppers of varieties® (cultivars) grown from Capsicum annium L. to be
supplied fresh to the consumer, sweet peppers for industrial processing being excluded.

Sweet peppers come in a range of colours, sizes and shapes such as the following types:

» elongated sweet peppers (pointed)

» square sweet peppers (blunt)

e sqguare sweet peppers tapering (peg top)

» flat sweet peppers (tomato peppers).

Examples of this range are shown in Figures 1-7.

The following peppers are excluded from this standard:

» hot or chilli peppers; however, some of the sweet pepperwarieties may have a hot taste

» those for industrial processing.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. Fer undated references, the latest edition of the referenced
document (including any amendments) applies:

CAC/GL 21, Principles for the Establishment and Application of Microbiological Criteria for Foods
CAC/RCP 1, Recommended International Code of Practice — General Principles of Food Hygiene

CAC/RCP 44, Recommended International Code of Practice for the Packaging and Transport of
Tropical Fresh Fruit and Vegetables

CAC/RCP 53, Code of Hygienic Practice for Fresh Fruits and Vegetables
EAS 38, Labelling of prepackaged foods — Specification

ISO 6561-1, Fruits,vegetables and derived products — Determination of cadmium content — Part 1:
Method using graphite furnace atomic absorption spectrometry

ISO 6561-1, Fruits, vegetables and derived products — Determination of cadmium content — Part 2:
Method using flame atomic absorption spectrometry

ISO 6633, Fruits, vegetables and derived products — Determination of lead content — Flameless
atomic absorption spectrometric method

CD/K/378:2010, Horticultural industry — Code of practice

L Some of the sweet pepper varieties may have a hot taste.

© EAC 2010 — All rights reserved 1
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3 Definitions
For the purpose of this East African Standard, the following definitions shall apply:

3.1
disease
any unhealthy condition caused by fungus, bacterium, virus or any other organism

3.2

damage

any defect which materially detracts from the appearance, or the edible or shipping guality of the
pepper. Any one of the following defects, or any combinations of defects the seriousness of which
exceeds the maximum allowed for any one defect, shall be considered as damage:

(&) Scars when scattered over the surface and aggregating more than the.area'of a circle 16 mm in
diameter or one scar 10 mm in diameter on a pepper 63.5 mm ip”length and 63.5 mm in
diameter, or correspondingly lesser or greater areas of scars on smalleror larger peppers;

(b)  Sunburn when causing discoloration which affects an aggregatearea exceeding 15 percent of
the surface of the pepper;

(c) Bacterial spot when aggregating more than the area of a cir¢cle’16 mm in diameter on a pepper
63.5 mm in length and 63.5 mm in diameter, or correspondingly lesser or greater areas of spots
on smaller or larger peppers; and,

(d)  Hail or similar injury when the skin is healed and the “affected areas aggregate more than the
equivalent of a circle 10 mm in diameter on a pepper 63.5 mm in length and 63.5 mm in
diameter, or correspondingly lesser or greater areas of injury on smaller or larger peppers.

3.3
clean
free from dirt, dust, insect stains, or other foreign'substances

3.4
deformed
capsicums which are misshapen by being multilobed or badly squashed out of regular shape

35
fresh
not wilted in appearance or soft or, shrivelled

3.6
mature green
the pepper has reached the stage of development that will withstand normal handling and shipping

3.7

similar varietal characteristics

each pepper is ofithe same general type (except when more than one variety and/or colour are
marked on the gontainer). For example, thin walled types and thick walled types of the same colour
shall not be mixed within the container.

3.8
firm
the pepper’'is not soft, shrivelled, limp or pliable, although it may yield to slight pressure

3.9

welkshaped

the pepper is not more than slightly curved, slightly indented or not otherwise more than slightly
misshapen

2 © EAC 2010 — All rights reserved
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3.10

injury

any defect which more than slightly detracts from the appearance, or the edible or shipping quality of
the pepper. Any one of the following defects, or any combinations of defects the seriousness of which
exceeds the maximum allowed for any one defect, shall be considered as injury:

(@) Scars when scattered over the surface and aggregating more than the area of a circle'6 mm in
diameter or one scar three-eighths inch in diameter on a pepper 88 mm in length and 76 mm in
diameter, or correspondingly greater areas of scars on larger peppers;

(b)  Sunburn when causing discoloration which affects an aggregate area exceeding,5 percent of
the surface of the pepper;

(c) Bacterial Spot when aggregating more than the area of a circle 16 mm in\diameter on a pepper
88 mm in length and 76 mm in diameter, or correspondingly greater areas of spots on larger
peppers; and,

(d)  Hail or similar injury when the skin is healed and the affected areas aggregate more than the
equivalent of a circle 10 mm in diameter on a pepper 88 mm inilength and 76 mm in diameter,
or correspondingly greater areas of injury on larger peppers.

3.11

fairly well shaped

the pepper may be more than slightly indented or curved, but'is_not of the type commonly known as
“button” or is not decidedly crooked, constricted or deformed

3.12
not seriously misshapen
the pepper is not badly indented, crooked, constricted.or/otherwise badly deformed

3.13

serious damage

any defect which seriously detracts from the appearance or the edible or shipping quality of the
pepper. Any one of the following defects, .arvany combinations of defects the seriousness of which
exceeds the maximum allowed for any one'defect, shall be considered as serious damage:

(&) Sunscald;
(b)  Any opening or puncture through the fleshy wall of the pepper;

(c)  Scars when scattered overthe surface and aggregating more than the area of a circle 25.4 mm
in diameter or one scar.19mm in diameter on a pepper 63.5 mm in length and 63.5 mm in
diameter, or correspondingly lesser or greater areas of scars on smaller or larger peppers;

(d)  Sunburn when causing)discoloration which affects an aggregate area exceeding 25 percent of
the surface of the pepper;

(e) Bacterial Spot_when aggregating more than the area of a circle 25.4 mm in diameter on a
pepper 63.5 mm in length and 63.5 mm in diameter, or correspondingly lesser or greater areas
of spots on smaller or larger peppers; and,

) Decay affeeting stems only.

3.14
diameter
the greatest'dimension measured at right angles to the longitudinal axis

3.15

length

the greatest overall length measured in a straight line parallel to the longitudinal axis, exclusive of the
stem

© EAC 2010 — All rights reserved 3
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4  Provisions concerning quality
4.1 General

The purpose of the standard is to define the quality requirements for sweet peppers at the market
control stage, after preparation and packaging.

However, if applied at stages following export, products may show in relation to the requirements of
the standard:

» aslight lack of freshness and turgidity

« for products graded in classes other than the “Extra” Class, a slight deterioration due to their
development and their tendency to perish.

The holder/seller of products may not display such products or offer them for sale, or deliver or market
them in any manner other than in conformity with this standard. The holder;shall be responsible for
observing such conformity.

NOTE At the packing stage, special attention should be paid to ensuring that the-minimum requirements have been met.
Produce with any progressive defects will deteriorate during transportation and distribution.

4.2 Minimum requirements

4.2.1 In all classes, subject to the special provisions for each/class and the tolerances allowed, the
sweet peppers must be:

(&) intact: The sweet peppers must not have any damage or injury. The skin of the produce must
be intact. Sweet peppers with unhealed injuries_or that have holes that expose the interior of
the produce are not allowed. The calyx must be intact. The calyx may be slightly damaged
according to the provisions of Classes |-and Il. For products graded in classes other than
“Extra” Class, produce with splits or fresh.cuts, caused by bad packing or handling, is only
allowed within the tolerances of classes | and Il

Examples relating to the minimum+regquirement “intact” are shown in Figures 8 to 12.

(b) sound; produce affected by rotting or deterioration such as to make it unfit for consumption is
excluded: The sweet peppers/must be free of any disease or serious deterioration which
appreciably affects their appearance, edibility or keeping quality. Sweet peppers showing the
following defects are therefore excluded:

» rotting, even if the signs are very slight or the rot affects the calyx and/or peduncle
*  mould
e serious pitting
e serioustbruising
» serious blossom end deterioration.
In addition, the sweet peppers must be free of physiological defects such as defects due to

pitting“or to calcium deficiency (called blossom end deterioration). Blossom end deterioration,
bruising and pitting are allowed within the limits of Class IlI.

NOTE It is recommended that at the packing stage grading be restrictive for progressive defects such as rotting,
mould and pitting.

Examples relating to the minimum requirement “sound” are shown in Figures 13 to 18.

4 © EAC 2010 — All rights reserved
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clean, practically free of any visible foreign matter. The sweet peppers must be practically free
of visible soil, dust, chemical residue or other foreign matter. Extensive soiling or any traces of
inorganic deposits are not allowed. Any deposits of a blue, green or other unusual colour
indicating the presence of traces of pesticide residues are not allowed. Examples relating to'the
minimum requirement “clean” are shown in Figures 19 to 23.

fresh in appearance.

firm. The sweet peppers must be of acceptable freshness. A freshly harvested pepper or one
from storage may be slightly soft but not shrivelled. Figure 24

practically free from pests. The presence of pests can detract from the commereial presentation
and acceptance of the sweet peppers. Therefore, the acceptable limit would=be the odd insect,
mite or other pest in the package or sample; any colonies would lead tovthe rejection of the
produce. Figure 25

free from damage caused by pests affecting the flesh. The sweet _peppers must be free of
internal and external damage caused by pests affecting the flesh. /Pest damage affecting the
flesh makes the produce unfit for consumption. However, slight damage caused by pests
affecting the skin only is allowed within the skin defects allowed within each class. Examples
related to the minimum requirement “free from damage causgd’by pests affecting the flesh” are
shown in Figures 26 to 27.

well-developed.

free of damage caused by low temperatures of frost. Damage caused by freezing is not
allowed. In addition, storage temperatures below the critical temperature of about 7 °C may
cause chilling injury such as sunken glassy.sSpots coalescing and deteriorating once the
produce is transferred to ambient temperatres, Chilling injury might be acceptable in the 10 %
tolerance of Class I, provided the edibility is not affected. Figures 28 to 31.

free of unhealed injuries

free of sunburn

with peduncles attached; the peduncle must be neatly cut and the calyx intact. The peduncle
must be present but it may be cut off at the level of the calyx. The calyx may be slightly
damaged, but the greater part of the calyx must be present. The flesh must not be damaged.
Examples of this requirement are shown in Figures 32 to 34.

free of abnormal external,moisture. This provision applies to excessive moisture, for example,
free water lying insidesthe package, but does not include condensation on produce following
release from cool storage or a refrigerated vehicle.

free of any foreigh smell and/or taste. This provision applies to sweet peppers stored or
transported under poor conditions, which have consequently resulted in their absorbing
abnormal smells and/or tastes, in particular through the proximity of other products which give
off volatile(odours.

The development and condition of the sweet peppers must be such as to enable them:

to withstand transport and handling, and

to arrive in satisfactory condition at the place of destination.

Classification

Sweet peppers are classified in three classes, as defined below:

© EAC 2010 — All rights reserved 5
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4.3.1 Extra Class

Sweet peppers in this class must be of superior quality. They must be characteristic of the variety.
and/or commercial type. This class consists of mature green sweet peppers of similar varietal
characteristics (except when more than one variety and/or colour are marked on the container), which
are firm, well shaped, and free from sunscald, freezing injury, decay affecting calyxes and/or-walls,
decay affecting stems, and from injury caused by scars, hail, sunburn, disease, insects, mechahnical or
other means.

() Size: The diameter of each pepper shall be not less than 76 mm and the length of/each pepper
shall be not less than 88 mm.

(b)  Colour: Any lot of peppers which meets all the requirements of this grade, except those
relating to green colour, may be designated as Extra Class with theé, characteristic colour
specified in connection with this grade, provided that at least 90 percent of the peppers show
any amount of the specified characteristic colour, and provided further; that if the peppers fail to
meet the colour requirements of either Extra Class or Extra Class (colour specified), they may,
when requested, be designated as “Extra Class Mixed Colour” (See Clause 6).

Examples of “Extra” Class peppers are shown in Figures 35 to 36.

4.3.2 Class |

Sweet peppers in this class must be of good quality. They must be characteristic of the variety and/or
commercial type as regards development, shape and colour with due regard to the degree of
ripeness.

This class consists of mature green sweet peppers of similar varietal characteristics (except when
more than one variety and/or colour are marked on thé container), which are firm, fairly well shaped,
and free from sunscald and decay affecting calyxesiand/or walls, decay affecting stems, and free from
damage caused by freezing injury, hail, scars, sunburn, disease, insects, mechanical or other means.

(@) Size: Unless otherwise specified, the diameter of each pepper shall be not less than 63 mm
and the length of each pepper shall be not less than 63 mm.

(b)  Colour: Any lot of peppers which-meet all the requirements of this grade, except those relating
to green colour, may be designated as “Class I” with the characteristic colour specified in
connection with this grade, proyided that at least 90 percent of the peppers show any amount
of the specified characteristic/colour, and provided further, that if the peppers fail to meet the
colour requirements of either “Class I” or “Class | (colour specified),” they may, when
requested, be designatedas,“Class | Mixed Colour” (See Clause 6).

The following slight defectsy however, may be allowed, provided these do not affect the general
appearance of the produce,'the quality, the keeping quality and presentation in the package:

» aslight defect in shape
Examples of Class | shape defects are shown in Figures 37 to 38.

» slight silvefing or damage caused by thrips covering not more than 1/3 of the total surface area.
Slight silvering on up to 1/3 of the total surface area is allowed. This may be caused by:

e lack-of calcium during growth of the sweet pepper: Figures 39 to 40
% thrips or mites: Figure 41.

However, changes in coloration as the produce ripens are not considered a colour defect but are
important for the uniformity requirements in Classes “Extra” and I. Figure 42

6 © EAC 2010 — All rights reserved
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+ slight skin defects, such as:

e pitting, scratching, sunburn, pressure marks covering in total not more than 2cm for defects_ of
elongated shape, and 1cm? for other defects; or

« dry superficial cracks covering in total not more than 1/8 of the total surface area. Slight pitting
(surface spotting), up to two slight spots is allowed in Class |. Spots must be sound and
showing no form of deterioration on the inside. Figure 43

NOTE Itis recommended that at the packing stage grading be restrictive for progressive defects such as/pitting.

Slight scratching or scarring on the body of the sweet pepper is allowed, previded the area
affected does not exceed the area specified for Class I. Figures 44 to 45

Slight sunburn is allowed, provided the area affected does not exceed the, area specified for Class
I. Figure 46

Slight pressure marks are allowed, provided the area affected does not exceed the area specified
for Class | and the pressure marks do not affect the flesh. Figures47 to 48

Dry superficial cracks are allowed, provided the area affected do€s not exceed the area specified
for Class I. Any cracks should be shallow and not discoloured/ Figure 49

« slightly damaged peduncle. The peduncle may be cut off\at'the level of the calyx but the calyx
must remain largely undamaged. The peduncle, if present; may be damaged or torn. Figure 50

NOTE It is recommended that at the packing stage grading be restrictive for this defect, as a damaged peduncle or calyx is
likely to be the entry for rotting and mould.

4.3.3 Class Il

This class includes sweet peppers which do notqualify for inclusion in Class | but satisfy the minimum
requirements specified in 4.2.

This class consists of mature green sweet peppers of similar varietal characteristics (except when
more than one variety and/or colour aresmarked on the container), which are firm, not seriously
misshapen, and free from sunscald anddecay affecting calyxes and/or walls, decay affecting stems,
and free from serious damage caused by freezing injury, hail, scars, sunburn, disease, insects,
mechanical or other means.

The following defects may be allowed provided the sweet peppers retain their essential characteristics
as regards the quality, the keeping quality and presentation:

» defects in shape. Defects of shape and development are allowed. Peppers with shape defects
affecting edibility are“excluded. Examples of Class Il shape defects are shown in Figures 51 to 57.

» silvering or damage caused by thrips covering not more than 2/3 of the total surface area.
Silvering and discolouration on up to 2/3 of the total surface area is allowed. This may be caused
by:

e lack of ealcium during growth of the sweet pepper
o thrips or mites. Figure 58

» skin defects, such as:

«’ pitting, scratching, sunburn, bruising, and healed injuries covering in total not more than 4 cm
in length for defects of elongated shape and 2.5 cm* of the total area for other defects; or

© EAC 2010 — All rights reserved 7
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(@)

5

dry superficial cracks covering in total not more than 1/4 of the total surface area. Examples
of Class Il skin defects are shown in Figures 59-67.

Pitting (surface spotting), up to five slight spots is allowed in Class Il. Spots must be sound
and showing no form of deterioration on the inside. Figure 59

NOTE Itis recommended that at the packing stage grading be restrictive for progressive defects such ‘as’itting.

Scratching or scarring on the body of the sweet pepper is allowed, provided the area affected
does not exceed the area specified for Class Il. Figures 60-61

Sunburn is allowed, provided the area affected does not exceed the area specified for Class
IIl. Figure 62

Bruising is allowed, provided the area affected does not exceed the area‘specified for Class Il
and the pressure marks do not affect the flesh. Figure 63

Healed injuries: Small punctures caused, for example, by the stalk from an adjacent pepper or
cuts caused during picking, or small areas of superficial pest damage, are allowed as long as
they are healed and dry and will not cause further deterioration. Figures 64-65

Dry superficial cracks are allowed, provided the area dffected does not exceed the area
specified for Class Il. Any cracks should be shallow and notdiscoloured. Figures 66-67

blossom end deterioration not more than 1 cm’.(Blossom end deterioration is allowed,
provided the pale discoloured, leathery area at the distal end is dry and not exceeding 1 cm®.
Figure 68

shrivelling not exceeding 1/3 of the surface. Slightshrivelling or lack of turgidity covering up to 1/3
of the sweet pepper is allowed, as long as the*sweet pepper remains reasonably firm. Figure 69

NOTE It is recommended that at the packing stage grading be restrictive for progressive defects such as shrivelling.

damaged peduncle and calyx, provided the surrounding flesh remains intact. The peduncle may
be damaged, cut or torn, but the base_must remain. Parts of the calyx may be missing, due to
pest or handling damage, but the fleshsand skin of the produce must not be damaged. Decay on
the non-edible calyx is only allowed in the tolerances of Class Il. Examples of Class Il damage to
the peduncle and/or calyx are shown in Figures 70 to 73.

Colour: Any lot of peppers which meet all the requirements of this grade, except those relating
to green colour, may be-designated as “Class II” with the characteristic colour specified in
connection with this grade; provided that at least 90 percent of the peppers show any amount
of the specified characteristic colour, and provided further that if the peppers fail to meet the
colour requirementswof either “Class 11" or “Class Il (colour specified),” they may, when
requested, be degighated as “Class Il Mixed Colour” (See Clause 6).

Provisions concerning sizing

Size is determined+by the maximum equatorial diameter or by weight of the sweet peppers. To ensure
uniformity in size:

(@)

(b)

the difference in diameter between the largest and the smallest sweet peppers in the same
package shall be limited to 20 mm

the difference in weight between the lightest and the heaviest sweet peppers in the same
package should be limited to:

« 30 g where the heaviest piece weighs 180 g or less

¢ 40 g where the smallest piece weighs more than 180 g.

© EAC 2010 — All rights reserved
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Elongated sweet peppers should be sufficiently uniform in length.

The width of sweet peppers may not be less than:

0) elongated sweet peppers (pointed): 20 mm
(i)  square sweet peppers (blunt) square sweet peppers tapering (peg-top): 40 mm
(i) flat sweet peppers (tomato peppers): 55 mm
Sizing is not compulsory for Class I, subject to the minimum sizes.

The size requirements shall not apply to miniature produce.”

6 Provisions concerning tolerances
At all stages of marketing, tolerances in respect of quality and size shall\be allowed in each lot for

produce not satisfying the requirements of the class indicated. Tolerances are provided to allow for
deviation in handling and for natural deterioration of fresh produce oyer time.

6.1 Quality tolerances

6.1.1 Extra Class

A total tolerance of 5 per cent, by number or weight, of sweet’peppers not satisfying the requirements
of the class but meeting those of Class | is allowed. Within_this tolerance not more than 0.5 per cent in
total may consist of produce satisfying the requirements of Class Il quality.

6.1.2 Class |

A total tolerance of 10 per cent, by number~oOr weight, of sweet peppers not satisfying the
requirements of the class but meeting those,of Class Il is allowed. Within this tolerance not more than
1 per cent in total may consist of produce satisfying neither the requirements of Class Il quality nor the
minimum requirements or of produce afféeted by decay.

6.1.3 Class I

A total tolerance of 10 per cent, by number or weight, of sweet peppers satisfying neither the

requirements of the class nor the minimum requirements is allowed. Within this tolerance not more
than 2 per cent in total may consistjof produce affected by decay.

6.2 Size tolerances

6.2.1 Extra Class and.Class |

10 per cent by number or weight of sweet peppers not conforming to the sizes identified within a
margin of plus or.minus 5 mm including no more than 5 per cent of sweet peppers below the minimum
size laid down.

6.2.2 Class/ll

Sized sweet’peppers

%, Miniature product means a variety or cultivar of vegetable, obtained by plant breeding and/or special cultivation techniques,

excluding specimens of non-miniature varieties which have not fully developed or are of inadequate size. All other
requirements of the standard must be met.

© EAC 2010 — All rights reserved 9
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10 per cent by number or weight of sweet peppers not conforming to the sizes identified within a
margin of plus or minus 5 mm including no more than 5 per cent of sweet peppers below the minimum
size laid down.

Unsized sweet peppers

5 per cent by number or weight of sweet peppers up to 5 mm smaller than the minimum.size laid
down.

6.3  Application of tolerances

The contents of individual packages in the lot, based on sample inspection, are.Subject to the
following limitations: Provided , that the averages for the entire lot are within the tolerances specified
for the grade:

(@) For packages which contain more than 20 peppers, and a tolerance-of«10 percent or more is
provided, individual packages in any lot shall have not more than one/and one-half times the
tolerance specified.

b) For packages which contain more than 20 peppers and a tolerance of less than 10 percent is
provided, and for packages which contain 20 peppers or less,Jindividual packages in any lot
shall have not more than double the tolerance specified, except that at least 1 defective and 1
off-size pepper may be permitted in any package.

7 Provisions concerning presentation

7.1 Uniformity

The contents of each package must be uniform and.coentain only sweet peppers of the same origin,
variety or commercial type, quality, size (if sized)*and, in the case of Extra Class and Class |, of
appreciably the same degree of ripeness and coleuring. For sweet peppers turning colour, uniformity
may change during transportation. In Class¥l;=mixing produce of different colouring and size is
allowed. Examples of uniform presentations.are shown in Figures 74 to 75.

However, a mixture of sweet peppers ofvdistinctly different colours and/or commercial types may be
packed together in a package and/or §alés unit’, provided they are uniform in quality and, for each
colour and/or commercial type concerngd, in origin. Uniformity of size in mixtures of distinctly different
colours and/or commercial types is not required. Examples of mixtures are shown in Figures 76-78.

For packages of sweet peppers\with a maximum weight of 1 kg uniformity is only required with
respect to origin and quality.

In the case of sized produce, ‘elongated sweet peppers should be sufficiently uniform in length.

The visible part of the ‘eontents of the package must be representative of the entire contents. Any
attempt to deceive by.placing superior product on the top layer is not allowed. Examples of visibly
representative contents are shown in Figures 79-80.

Miniature sweet-peppers must be reasonably uniform in size. They may be mixed with other miniature
products of a different type and origin.

7.2 Packaging

The sweet’ peppers 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

& The sales unit should be designed to be purchased in its entirety.

4 For the purposes of this Standard, this includes recycled material of food-grade quality.
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or internal damage to the produce. Stickers individually affixed to the produce shall be such that,
when removed, they neither leave visible traces of glue, nor lead to skin defects.

The containers shall meet the quality, hygiene, ventilation and resistance characteristics to ensure
suitable handling, shipping and preserving of the tomatoes. Packages must be free of all foreign
matter and smell.

Sweet peppers shall be packed in each container in compliance with CAC/RCP 44.
8 Marking or labelling
8.1 Consumer packages

In addition to the requirements of EAS 38, each package3 must bear the following particulars, in
letters grouped on the same side, legibly and indelibly marked, and visible from the outside:

8.1.1 Nature of produce

If the produce is not visible from the outside, each package should be‘labelled as to the name of the
produce and may be labelled as to name of the variety and/or commercialtype.

8.2 Non-retail containers

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

8.2.1 Identification

The exporter, packer and/or dispatcher shall be identified by name and physical address (e.g.

street/city/region/postal code and, if different from_the Country of origin, the country) or a code mark

officially recognized by the national authority.®

8.2.2 Nature of produce

* “Sweet peppers”, if the contents are not visible from the outside

» “Mixture of sweet peppers”, or equivalent denomination, in the case of packages and/or sales
units containing a mixture of distinetly different colours and/or commercial types of sweet peppers.
If the produce is not visible from’ the outside, the colours or commercial types of the sales unit
must be indicated.

« Commercial type ("elongated’, "square blunt", "square tapering", "flat") or name of the variety

8.2.3 Origin of produce

¢ Country of origin or;, where appropriate, countries and, optionally, district where grown or national,
regional or local-place name.

¢ In the case (of.packages and/or sales units containing a mixture of distinctly different colours
and/or commercial types of sweet peppers of different origins, the indication of each country of
origin shall'appear next to the name of the colour and/or commercial type concerned.

Package units of produce prepacked for direct sale to the consumer shall not be subject to these marking provisions but
shall conform to the national requirements. However, the markings referred to shall in any event be shown on the transport
packaging containing such package units.

The national legislation of a number of countries requires the explicit declaration of the name and address. However, in the
case where a code mark is used, the reference "packer and/or dispatcher (or equivalent abbreviations)" has to be indicated
in close connection with the code mark, and the code mark should be preceded by the ISO 3166 (alpha) country/area code
of the recognizing country, if not the country of origin.
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8.2.4 Commercial specifications

Class

Size (if sized) expressed as minimum and maximum diameters or the mark "unsized" where
appropriate

Net weight or number of units (optional).

Mini sweet peppers, baby sweet peppers, or other appropriate term for miniature produee. Where
several types of miniature produce are mixed in the same package, all productsrand their
respective origins must be mentioned.

“Hot” or equivalent denomination, where appropriate.

8.2.5 Official control mark (optional)

9

Contaminants

9.1 Heavy metals

Sweet peppers shall comply with those maximum levels for heavy etals established by the Codex
Alimentarius Commission for this commaodity. The current limits aresas-indicated below:

Metal Unit of measu rement | Maximum limit Test method
Lead (Pb) mg/kg wet weight 0.10 ISO 6633 (AAS)
Cadmium (Cd) mg/kg wet weight 0.050 ISO 6561-1 or 6561-2

9.2 Pesticide residues

Sweet peppers shall comply with those maximum pesticide residue limits established by the Codex
Alimentarius Commission for this commodity. Thestable below provides current MRLs while Annex E
provides current MRLs for the USA, EU and Codex markets.

Maximum pesticide residue limits and extraneous max imum residue limits in sweet peppers

(current’as at 2009-06-09)

Type Unit symbol Limit Method of test Notes
ABAMECTIN MRL (mg/kg) 0.02 Used also as veterinary drug
AZINPHOS-METHYL MRL (mg/Kkg) 1
BENALAXYL MRL (mg/kg) 0.05
BIFENAZATE MR E=(undef) 2
BROMIDE ION MRLY(ma/kg) 20
CARBARYL MRL (mg/kg) 5
CHLOROTHALONIL MRL (mg/kg) 7
CHLORPYRIFOS MRL (undef) 2
CYPRODINIL MRL (undef) 0.5
DIAZINON MRL (mg/kg) 0.05
DITHIOCARBAMATES MRL (undef) 1 Source of data: mancozeb, maneb
ETHOPROPHOS MRL (undef) 0.05
FENARIMOL MRL (mg/kg) 0.5
FENPROPATHRIN MRL (mg/kg) 1
FENVALERATE MRL (mg/kg) 0.5
FLUDIOXONIL MRL (undef) 1
METHAMIDOPHOS MRL (undef) 1
METHIOCARB MRL (mg/kg) 2
OXAMYL MRL (mg/kg) 2
PROFENOFOS MRL (mg/kg) 0.5
PROPAMOCARB MRL (mg/kg) 3
QUINTOZENE MRL (mg/kg) (*) 0.05
TEBUCONAZOLE MRL (mg/kg) 0.5
THIACLOPRID MRL (mg/kg) 1
TOLYLFLUANID MRL (mg/kg) 2
TRIFLOXYSTROBIN MRL (undef) 0.3
VINCLOZOLIN MRL (mg/kg) 3
12 © EAC 2010 — All rights reserved
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10 Hygiene 60'
10.1 Itis recommended that the produce covered by the provisions of this Standard be prepared @
handled in accordance with the appropriate sections of CAC/RCP 1, CAC/RCP 53, and other r@ht

Codex texts such as Codes of Hygienic Practice and Codes of Practice.

10.2 The produce should comply with any microbiological criteria established in accc&nce with

CAC/GL 21.
Q’b‘
N

\Z/

Figure 1 — Definition of produce longated sweet peppers

Fi@e 2 — Definition of produce — Elongated sweet  pepper
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Figure 3 — Definition of produce — Elongated @ peppers (pointed)

'\'
Fi — Definition of produce — Square sweet pep  pers (blunt)

14 © EAC 2010 — All rights reserved



EAS 332:2010

QO
&
S
il

a

Figure 6 — Definition of produce — Square sweet pep  pers

Q
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Hot or chilli peppers are not covered by this Stand ard. An egg'r with a hot or spicy taste is
not covered by this Standard. %
@)

NS

Figure 7 (%?Square sweet peppers tapering (tomat o peppers) (peg top)

@&Q)Q
S
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Figure 9 — Minimum requirement: Intact — Holesint  h uce exposing the interior — Not

allowed
N

)

!
Figure 10 @imum requirement: Intact — Holes in the produce exposing the interior — Not
Q allowed
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Fi 12 — Minimum requirement: Intact — Serious s unburn — Not allowed
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() Figure 14 — Minimum requirement: Sound — Slight rot — Not allowed
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Figure 15 — Minimum requirement: Sound: Mould on th 0 calyx and/or peduncle — Not allowed

O\ Figure 16 — Minimum requirement: Sound: Serious pit  ting — Not allowed
N
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Figure 17 — Minimum requirement: So%@Serious bru  ising — Not allowed

O

QO

@ure 18 — Minimum requirement: Sound: Serious blossom end deterioration — Not allowed

Q
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Figure 19 — Minimum requirement: Clean: Traces of v 'i’siﬂfe foreign matter — Limit allowed for
all classes

~.

g
$
S

I@O — Minimum requirement: Clean: Traces of v isible foreign matter — Limit allowed for

all classes
N
R
Q
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Figure 21 — Minimum requirement: Clean: Practic free of visible foreign matter — Limit
allowed for, ses

Figure 22 — Minimum requirement: Clean: Foreign mat  ter — Not allowed
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Figure 23 — Minimum requirement: Clean: Sooty mould left from aphid infestation — Not
allowed

Figure 24 — Minimum requirements: Fresh in appearance and firm: Serious shriveling — Not
allowed
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« R
Figure 25 — Minimum requirements: Practically free c}om pests: Colony of insects — Not
allowed
(ef)

S
o
S
$

Figurng— Minimum requirements: Free from damage caused by pests affecting the flesh:
\ External pest damage — Not allowed
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Figure 27 — Minimum requirements: Free from damage caused by/pests affecting the flesh:
Internal pest damage — Not allowed

-

Kige

- ¢
Figure 28 — Minimum re@ents: Free from damage caused by low temperatures or frost:
Chilling injury — Not allowed
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N

Figure 29 — Minimum requirements: Free from damag \caused by low temperatures or frost:
Chilling injury (serious sunken glasg ts) — Not allowed
)

Figure 30 — Minimum requirements: Free from damage caused by low temperatures or frost:
S\O Freezing damage — Not allowed

&
&
Q
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Figure 31 — Minimum requirements: Free from damage caus€aiby low temperatures or frost:
Freezing damage (internal view of Figure 30) — Not  allowed

Figure 32 — Minimum-tequirements: With peduncles at  tached; the peduncle must be neatly
cut and the calyx intact. Intact peduncle
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Figure 33 — Minimum requirements: With peduncles at  tached;the peduncle must be neatly
cut and the calyx intact. Peduncle cut off =Not allo  wed

Figure 34 — Minimum requirements: With peduncles at  tached; the peduncle must be neatly
cut and the calyx intact. Damaged calyx — Not allow  ed
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-

Figure 35 — Classification: Extra Class pepper — Ch  aracteristic of the commercial type
(elongated) — No defects @
(023

Figure 36 — Claﬁion: Extra Class: A very sli  ght superficial defect — Limit allowed
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Figure 37 — Classification: Class I: A slightﬁ&: t in shape: Square sweet pepper — Limit

\gllowed
Qo

Figure 38 — Classif'@ n: Class I: A slight defec  tin shape: Elongated sweet pepper — Limit
allowed

&
QO
s

QO
'
>
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Figure 39 — Classification: Class I: Sli @Jeri ng: Caused by calcium deficiency, less that
1/3 of the t rface area — Limit allowed

'
&
Q
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Figure 40 — Classification: Class I: Slight silveri ~ ng: Caused by calcium deficiency, less that \
1/3 of the total surface area — Limit allowed (b'

~
Figure 41 — Classification: Class I: Slight da caused by thrips: 1/3 of the total surface
area it allowed
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Figure 42 — Classification: Change in colouration ;s produce ripens — Limit allowed in all
é&es

S\O Figure 43 — Classification: Class I: Slight skin de  fects: Pitting — Limit allowed

'
&
Q
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4

Figure 44 — Classification: Class I: Slight skin de  fects: SIigh@face scratching — Limit
allowed

DN

<

Figure 45 — sification: Class I: Slight skin de  fects: Slight surface scratching — Limit

& allowed
\QO
QO
N
&
Q
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Figure 46 — Classification: Class I: Slight skin de feets: Slight sunburn — Limit allowed

Figure 47— Classification: Class I: Slight skin de  fects: Slight pressure marks — Limit allowed
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Figure 48 — Classification: Class I: Slight skin de  fects: Slight pressure marks — Limit allowed

Figure 49.—Classification: Class I: Slight skin de  fects: Fine surface cracking on 1/8 of the
total surface area — Limit allowed
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Figure 50 — Classification: Class I: Slightly damag  edypeduncle — Limit allowed

Figure 51 — Classification: Class Il: Defects in sh  ape: Square type, shape defects — Limit
allowed
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Figure 52 — Classification: Class Il: Defects in sh  ape: Square type,/Shape defects — Limit
allowed

Figure 53 — Classification: Class)ll: Defects in sh  ape: Square type, shape and development
defects — Limit allowed
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Figure 54 — Classification: Class Il: Defects in shape: Elongated typesshape and development
defects — Limit allowed

Figure 55 — Classification: Class II: Defects in shape: Elongated type, shape and development
defects — Limit allowed
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Figure 56 — Classification: Class II: Defects in shape: Elongated type;shape and development
defects — Limit allowed

Figure 57 — Classification: Class II: Defects in sh  ape: Square type, shape and development
defect with slight corky area — Limit allowed
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Figure 58 — Classification: Class II: Damage caused by thrips: 2/3 of the total surface area —
Limit allowed

Figure 59 — Classification: Class II: Skin defects: Pitting — Limit allowed
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Figure 60 — Classification: Class II: Skin defects:

Scarring‘er scratching up to 2.5 cm 2 — Limit

allowed

Figure 61 —{Classification: Class II: Skin defects:

44

Scarring or scratching — Limit allowed
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Figure 62 — Classification: Class II: Skin defects: Sunburn — Limit allowed

Figure 63 — Classification: Class II: Skin defects: Bruising — Limit allowed
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Figure 64 — Classification: Class Il: Skin defects: Dry injuries — Limit allowed

Figure 65 -~ Classification: Class Il: Skin defects:

46

Superficial pest damage — Limit allowed
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Figure 66 — Classification: Class Il: Skin defects: Dry_superficial cracks on % of the total
surface — Limit alloewed

Figure 67+ Classification: Class Il: Skin defects: Cracking, scarring or scratching around
neck of sweet pepper — Limit allowed
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Figure 68 — Classification: Class Il: Blossom end d

eterioration — Limit allowed

Figure 69 — Classification: Class II: Shrivelling — Limit allowed

48
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Figure 70 — Classification: Class II: Damaged pedun cle and calyx: Damage to the calyx —
Limit allowed

Figure 71 — Classification: Class Il: Damaged pedun cle and calyx: Damage to the calyx —
Limit allowed
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Figure 72 — Classification: Class Il: Damaged pedun cle and calyx: Damage to the peduncle
and calyx — Limit allowed

Figure 73 — Classification:(Class II: Damaged pedun cle and calyx: Damage to the peduncle
and calyx — Limit allowed
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Figure 74 — Presentation: Uniformity: Elongated pep  pers_uniferm in colouring (turning) and
size (length and diameter) in accordance with Class I

Figure 75 ——=Presentation: Uniformity: Acceptable co  lour range for peppers turning colour in
Classes Extra and |
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Figure 76 — Presentation: Uniformity: Mixture of sw  eet\peppers of distinctly different colours
of the same type in a package

Figure 77 — Presentation: Uniformity: Mixture of sw  eet peppers of distinctly different colours
of the same type in a sales unit

Figure 78 — Presentation: Uniformity: Mixture of sw  eet peppers of distinctly different colours
and types in a sales unit
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Figure 79 — Presentation: Uniformity: u&gl caref  ul presentation

\ Figure 80 — Presentation: Uniformity: Class Il suit  able presentation
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Mixed colour sales packs in Whﬁe package

S\o\ Figure 83 — Marking: Identification — Packer/dispat  cher address
N
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Figure 84 — Marking: Identification — Local size co  de (“Calibre GG”") is optional

Figure 85 — Marking: 1dentification — Officially recognized code mark
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Figure 85 — Marking: Identification — Origin of produce — Sales package of mixed origins

Pepper Sweet Pickles
Tasty little peppers for fresh eating or to make pickles. Fruits grow upwards in tight clusters on small,
compact plants. They will ripen\from pale yellow to red with some intermediate colour stages in
between. Small peppers: 8-9 ¢m,small plant: 30-35 cm. About 80 days to mature (red).
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S\O Assorted sweet pepper
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Pepper Purple Beauty
Purple Beauty peppers ripen from green to dark purple on stocky, bushy plants yielding 5 to 12 fruits
each. Good leaf protection. Medium size peppers, 3 to 4 lobes.'One of the best open pollinated purple
variety. Resistant to TMV. 75 days to mature.

Pepper Mini Mix
Compact plants, about 40 cm high. Mix of yellow, orange and red. About 80-90 days to mature
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Annex B
(informative)

Guide to refrigerated storage and transport
B.1 Scope and field of application

This annex specifies a method for the storage, over short durations, of sweet peppersyintended for
direct consumption, in refrigerated storehouses and during refrigerated transport.

It is not applicable to sweet peppers for industrial processing. The limits of application of this annex
defined in B.5.

B.2 Conditions of harvest and putting into store

B.2.1 General

Sweet peppers shall be harvested in cool and dry weather. Only those/fruits at a suitable stage of
maturity, i.e. those of shape, stage of development and normal_colour for the variety, shall be
harvested. They may also be harvested at the stage of physiologicalmaturity (red).

B.2.2 Quality characteristics

Selection and sorting shall be carried out immediately after, harvesting. Sweet peppers intended for
storage shall be sound, clean, turgescent, well developed, without surface moisture, free from
unhealed injuries and from damage due to frost (frostbite) ‘and sunburn.

B.2.3 Storage

Sweet peppers shall be stored as quickly as paossible after selection and sorting. Before storage, they
should be kept for a few hours in a cool place.

When quality graded and sized, each package shall contain only peppers of the same variety or
commercial type and the same grade and.size.

Packages shall be handled carefully, in”order that the surfaces of the peppers are not damaged.

The packages shall be stacked.in such a manner as to ensure uniform air circulation through the
stacks.

B.3 Conditions for storage
B.3.1 Temperature
The recommended temperatures for storage of Romanian and Hungarian cultivars of sweet peppers

are given in A.6 and’A.7 respectively. For other cultivars, green peppers should be stored at 7 to 8 °C
and red peppers@at4'to 6 °C.

NOTE  The fruit'is Sensitive to overcooling, which may cause damage.

B.3.2 Relative humidity

Relative humidity is a factor of great importance for maintaining the turgidity of the fruits.
It'is'recommended that the relative humidity of the air is between 90 and 95 % in storage spaces.
Ifsthe relative humidity of the air falls below 90 %, the turgidity of the fruits may be preserved by

covering the piles of boxes with polyethylene sheets which should be raised for 1 to 2 h each day for
ventilation purposes.
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B.3.3 Air circulation

The ventilation system used in storage spaces shall ensure constant and uniform temperature and
relative humidity.

B.3.4 Period of storage

The recommended periods of storage of Romanian and Hungarian cultivars of sweet peppers are
given in A.6 and A.7 respectively. For other cultivars, the period of storage varies between-10 and 30
days, according to the variety, degree of maturity, climatic conditions and culture system:.

B.3.5 Operations during and at the end of storage

As sweet peppers are perishable, it is recommended that the quality of fruits be checked every 2 to 3
days and that those fruits showing signs of loss of turgidity, or damage caused-by disease or insects,
be immediately removed.

B.4 Conditions for transport

B.4.1 Quality characteristics

Sweet peppers intended to be transported shall be of high“quality. They shall correspond to the
requirements of B.2.2.

B.4.2 Temperature

Before loading, it is recommended that the peppers_be pre-cooled. If the temperature of the fruits
exceeds +18 °C to +20 °C, they should be rapidly cooled to +8 °C.

After loading, the temperature conditions during, transport depend on the duration of transport as
follows:

Duration of transport Temperature
(days) °C
3to5 +5t0+8
61010 +8

11to 14 +8to+8.5

Red peppers may be transported‘at +4 °C to +6 °C.

Cooling slowly in the transport vehicle is conducive to deterioration.

B.4.3 Packing

For the transport of sweet peppers, use fibreboard, wooden or plastics containers.
B.4.4 Relative humidity

During transpert;the recommended relative humidity is 80 to 90 %.

B.4.5 Ventilation

The method of storing the peppers in boxes, and the method of stacking in the transport vehicle, shall
provide adequate ventilation in order to assist the removal of heat from the mass of produce.

B.5+, Limits of application

This annex gives general recommendations.

© EAC 2010 — Al rights reserved 61



EAS 332:2010

In view of the great number of varieties and culture systems of this species, this annex may be
adapted for specific varieties and for the respective pedoclimatic areas.

The recommendations of this annex apply only to the storage of sweet peppers over short durations,

B.6 Romanian cultivars of sweet peppers

o8]

Type Cultivar Temperature Durati_on of
°C conservation days
Sweet pepper Du Danube +7to +8 2010 25
Bruisma Wond +7to +8 20 to 25
Export
Jaune supérieur +710 48 1010 15
Jaune de Banat
Favoritul pietei
Tomato pepper Rotunda
Bucuresteni +4 10 +6 40 to 45
Superb
Urias dulce
Langs pepper Lung romanesc
Kapia 44 t0+6 45 to 50
Zlaten medali
.7 Hungarian cultivars of sweet peppers
Type Cultivars Temp:arature Duration of conservation
C days
Green pepper \White: Cecei
Keszthelyi
Soroksari
Goliat
Fehérozon +8 to +9 14
White-green: Szentesi
Green: California Wonder
Danube
Propa
Tomato paprika Szentg& Green: up to 8 10 9 14
Rallagi Red: up to 4 to 6 35
Szarvasi 11

62
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Annex C
(informative)
Model certificate of conformity with standards for fresh fruits and vegetables
1. Trader: Certificate of conformity with the Community marketing

standards applicable to fresh fruits and vegetables

NO. (oo

(This certificate is exclusively for the use of inspection
bodies)

2. Packer identified on | 3.Inspection body
packaging (if other than

trader)
41. Place of inspection/country of origin | 5. Regionor country of destination
O
6. Identifier of means of transport 7.
Internal
Import
Export
8. Packages (number and | 9. Type of product | 10. Quality Class 11. Total net weight in kg
type) (variety if the

standards/specifies)

12. The consignment referred to above.conforms, at the time of issue, with the Community standards in force, vide:

Customs office foreseen ............cccoeevvvviiiiiiiiieeienns Place and date of iSSUE ..........c.ovuiiiiiiee i e e,
B2 Lo Vg I (6 o1 (=) e PPN

Signatory (NAME TN DIOCK [BIEIS): ... . ittt e e e et et et e e et e et e e e et e en e e

Signature Seal of competent authority

13.,Observations:

() Where the goods are being re-exported, indicate the origin in box 9.
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Annex D
(informative)

Commercial production guide

D.1 Foreword

Pepper production requires highly intensive management, production and marketing ;skills, and a
significant investment. Per-acre cost of production is high, and yields can be severelylimited by pest
problems or environment. Expertise in the areas of cultural practices, soils and fertility management,
pest control, harvesting, post-harvest handling, marketing, and farm recordtkeeping is crucial to
profitable production.

D.2 Pepper history, scope, climate and taxonomy

Pepper (Capsicum sp.) is one of the most varied and widely used foods jin the world. From the various
colours to the various tastes, peppers are an important spice commodity~and an integral part of many
cuisines. Peppers originated in the Mexico and Central America.regions. Christopher Columbus
encountered pepper in 1493 and, because of its pungent fruit, thought it was related to black pepper,
Piper nigrum, which is actually a different genus. Nevertheless;.the name stuck and he introduced the
crop to Europe, and it was subsequently spread into Africa and.Asia.

Pepper production has increased in recent years worldwidexThat could be at least in part because of
the high nutritional value of pepper. One medium green bell pepper can provide up to 8 percent of the
Recommended Daily Allowance of Vitamin A, 180 percent of Vitamin C, 2 percent of calcium and 2
percent of iron. Additionally pepper contains significant/amounts of A and the B vitamins.

All peppers are members of the Solanacea family, which also includes tomato, tobacco, eggplant and
Irish potato. There has been much debate over(the years as to how many species of Capsicum truly
exist. The number has fluctuated over the centuries from 1 to 90. Currently five species are
recognized as domesticated. Among these are,C. annum, which includes the bulk of cultivated types
including bell, yellow wax, cherry, anchog, ‘cayenne, jalapeno and serrano. C. chinense includes the
habaneros and Scotch bonnet. Tobasco.is:the most notable variety in the C. frutescens species. The
only important variety in the C. battacum species is the Yellow Peruvian Pepper. C. pubescens
includes ‘manzano’ and ‘peron’ pod types. The classification of species will obviously continue to
evolve in the future. There are an additional 20 or more species of wild types.

A phenolic compound called eapsaicin is responsible for the pungency in peppers. The compound is
related to vanillin. It is not located in all parts of the fruit, and various cultivars differ markedly in their
content of this chemical. Pepper is considered a self-pollinating crop although some out crossing will
occur. Pepper is a herbaceous perennial and will survive and yield for several years in tropical
climates.

Peppers grow well in warm climates with a relatively long growing season. Most cultivated peppers
require around 75(days from transplanting to first harvest and can be harvested for several weeks
before productionswanes. Ideal temperatures for pepper growth are in the range of 75-89 degrees F
during the day‘and 65-75 degrees F at night. Significantly higher or lower temperatures can have
negative effectswon fruit set and quality.

D.3 Cultural practices and varieties
D.3.1(Soil Requirements and Site Preparation
Peppers can be produced on a wide variety of soil types. They grow best, however, in deep, medium

textured sandy loam or loamy, fertile, well-drained soils. Avoid sites that tend to stay wet. Also, rotate
away from fields that have had solanaceous crops within the past 3 or 4 years.
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In field production, plants depend on the soil for (1) physical support and anchorage, (2) nutrients and
(3) water. The degree to which the soil adequately provides these three factors depends upon
topography, soil type, soil structure and soil management.

For pepper production, proper tillage is crucial for adequate soil management and optimal yields.
Land preparation should involve enough tillage operations to make the soil suitable for seedling(or
transplant) establishment and to provide the best soil structure for root growth and development.

The extent to which the root systems of pepper plants develop is influenced by the soil profile. Root
growth will be restricted if there is a hard pan, compacted layer or heavy clay zonel Reppers are
considered to be moderately deep rooted and, under favourable conditions, roots will(grow to a depth
of 36 to 48 inches. But the majority of roots will be in the upper 12 to 24 inches «©f.soil. Since root
development is severely limited by compacted soil, proper land preparation should eliminate or
significantly reduce soil compaction and hard pans.

Compaction pans are present in many soils and, when present, are normally lecated at or just below
plow depths. Even though compaction pans may be only a few inches thick; their inhibitory effects on
root growth can significantly reduce pepper yields.

If a compaction pan exists, this hard pan can be disrupted by subsoiling to a depth of 16 to 18 inches
to allow the development of a more extensive root system. Subseiling also helps increase water
infiltration.

Peppers are usually transplanted into plastic mulch on raised‘beds. A raised bed will warm up more
quickly and therefore may enhance earlier growth. Since peppers do poorly in excessively wet soils, a
raised bed improves drainage and helps prevent water logging in low areas or poorly drained soils.
Raised beds are generally 3 to 8 inches high. Keep in mind, however, that peppers planted on raised
beds may also require more irrigation during drought conditions.

D.3.2 Cover crops and minimum tillage

Cover crops help protect the soil from water.and /wind erosion. When incorporated into the soil as
“green manure,” cover crops contribute organic matter to the soil. Soil organic matter consists of plant
and animal residues in various stages of ,decay. Organic matter (1) improves soil structure (helps
reduce compaction and crusting), (2) incteases water infiltration, (3) decreases water and wind
erosion, (4) increases the soil’s ability to-resist leaching of many plant nutrients, and (5) releases plant
nutrients during decomposition.

Planting peppers in reduced tillage situations has been tried with modest success. Often these cover
crops can be killed with a burn down herbicide. Then pepper is either transplanted directly into the
cover or a narrow strip is tilled and prepared for transplanting while leaving the residue between rows.

The primary encumbrance~to~success in these systems is adequate weed and disease control.
Because of this, reduced tillage is used only on a limited basis in commercial pepper production. With
advances in weed and disease control technology, this type of production may become more feasible
in the future.

D.3.3 Windbreaks

In general, close windbreaks give the best wind protection and help moderate the pepper plants’
microenvironment and enhance earliness. Especially on sandy soils, windbreaks reduce damage from
sand-blasting-of plants and small fruit during early spring. To minimize insect migration to the pepper
crop, destroy windbreak crops by herbicides, mowing and/or tillage before they lose their green colour
and begin to die back.

D.3@~Transplanting
Seeding pepper directly into the field is not recommended due to the high cost of hybrid seed and the

specific conditions required for adequate germination. Most pepper is transplanted to the field from
greenhouse-grown plants.
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D.3.5 Plant spacing

Optimal plant population per acre depends upon plant growth habit (compact, medium, spreading),
plant size (small, medium, large) at maturity, vigour of specific cultivars, climate, soil moisture, nutrient
availability, management system and soil productivity. Adequate populations for the many_different
types and cultivars of peppers range from approximately 7,500 to 14,500 plants per acre..Normally
from 12,000 to 15,000 plants per acre are considered adequate for bell pepper production. For other
kinds of peppers, which produce larger type plants, decrease the population accordingly.

D.3.6 Varieties

Select varieties on the basis of marketable yield potential, quality, market acceptability and disease
resistance or tolerance. When selecting a variety, yield should not be the only seléction criteria. Plants
need to produce adequate foliage to protect fruit from sunburn. Market preferences for fruit size and
colour should also be considered. Disease resistance is more important with-diseases for which there
are no other good management options. Basically, a variety must be adaptable to the area, produce a
competitive yield and be acceptable to buyers.

D.4 Transplant production

Growers wishing to use transplants but not willing or able to produce’transplants themselves need to
plan ahead to ensure sufficient plants can be produced in a timely manner to meet their needs. This
will mean contracting and coordinating with a transplant grower at least 3-4 months before field
planting. If you want to contract with a transplant grower, you.need to specify the cell size desired, the
variety to be planted, and a specific delivery date. Also, determine whether the transplant grower or
the pepper grower will furnish the seed.

D.5 Physiological problems
D.5.1 Blossom drop and reduced fruit set

Blossom drop in pepper is primarily associated with high temperatures, particularly when night
temperatures are above 70 degrees F.

Other stress factors such as inadequate-maoisture can also contribute to blossom drop. Fruit load can
also affect blossom retention. As fruit are set on a plant, additional flowers may drop or abort because
the plant does not have sufficient resources to continue setting fruit.

D.5.2 Blossom-end rot

Blossom-end rot is a physiological disorder of several vegetables including tomato, watermelon,
squash and pepper. It is characterized as a dark brown to black necrotic region on the blossom end of
developing fruit. This disorder is associated with calcium deficiency. Fruit losses can vary from
negligible to economicallyydevastating levels, depending on variety, weather, culture and soil type.
Strong signs of calcium~deficiency usually occur on fruit » to € mature.

Several factors contribute to the development of this disorder. Since calcium moves into roots through
the unsuberized(tips of root hairs, any damage that occurs to these cells can interfere with calcium
uptake. This can be particularly problematic during periods of fruit development. Damage to root hairs
can occur from»insects, diseases or nematodes. Cultivation that damages the roots or dry soil
conditions can also damage these root hairs.

During periods of rapid transpiration, as occurs during very hot weather, calcium may rapidly move to
and accumulate in the growing tips but not move to developing fruit. This increases the likelihood of
blossoem-end rot.

Minimize damage to the roots by controlling soilborne insects and diseases (see the respective

sections elsewhere in this guide). Crop rotation may help reduce the incidence of soilborne insect and
disease problems. Cultivation should be shallow to prevent damage to the roots.
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D.5.2 Pepper Stippling

Pepper stippling is a physiological disorder that is also associated with calcium deficiency. Small (0.25
inch) spots occur inside the fruit wall as the pepper reaches maturity. These spots are brown or black
and result in green or yellow spots occurring on the fruit surface. Potassium deficiency may alse play
a role in this disorder.

Newer varieties are available that are resistant to this stippling. This is probably the best method of
control. Although seed companies are only claiming resistance to stippling, these resistant varieties
may be helpful in controlling blossom-end rot.

D.5.3 Sunscald

Sunscald occurs when ripening fruit is not adequately shaded by leaf cover. Large sections of the
exposed fruit can develop gray or brown paper-thin areas. These areas render the fruit unsalable.
Selecting varieties that produce sufficient leaf canopy, preventing diseases and insects that defoliate
the plant, and maintaining adequate fertility, particularly after fruit set, are important considerations in
controlling this problem.

D.5.4 Poor colour development

This occurs when peppers don't receive sufficient light into“the canopy. This can be a particular
problem when peppers are grown to full maturity and allowed to_develop to colours beyond the initial
green.

D.5.5 Nutrient and other disorders

Nutrient disorders beyond blossom-end rot can occuriin peppers if fertilization is inadequate. Primary,
secondary and micronutrient deficiencies and toxicities can occur but can be easily detected with soil
testing, leaf tissue analysis or sap testing, and can be prevented or controlled with proper pH
adjustment and proper fertilization (see section,on fertilization).

Low soil pH can result in stunted plants.that exhibit magnesium deficiency. Low pH can also
contribute to toxicity from aluminum.

Toxicities can also occur due to applications of certain fungicides, particularly copper based materials,
or due to non-target herbicide use that may be difficult to assess. Often this is due to material drift or
improper waiting periods from applications to previous crops.

D.6 Diseases
D.6.1 Bacterial diseases

This disease is caused_by the bacterium Xanthomonas campestris pv. vesicatoria. Bacterial spot
lesions can be observed:on leaves stems and fruit, and occurs on all stages of plant growth. Leaf
lesions usually begin.as'small, water-soaked lesions that gradually become necrotic and brown in the
center (Figure D.5)/ During wet periods the lesions appear more water-soaked. Lesions generally
appear sunken _onsthe upper surface and raised on the lower surface of infected leaves. During
periods of favorable weather, spots can coalesce and cause large areas of chlorosis (Figure D.6).
Premature leaf drop is the ultimate result of leaf infection. Fruit lesions appear as small, round, dark
brown to black spots.
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Figure 5 — Bacterial spot lesions on a pepper Figure 6 — Leaf chloroesis.caused by bacterial
leaf spot

The bacterium is primarily seed-borne, and most epidemics can be traced’back, directly or indirectly,
to an infected seed source. Infected seedlings carry the disease to the field where it spreads rapidly
during warm, wet weather. Workers working in wet fields can also_be a major source of disease
spread.

Copper fungicides used in conjunction with maneb will suppress disease losses if applied on a
preventive schedule with a sprayer that gives adequate coverage.

D.6.2 Virus diseases

Most virus diseases cause stunting, leaf distortion,;, mosaic leaf discoloration, and spots or
discoloration on fruit. The dissemination of virus-infected plants is usually random with symptomatic
plants often bordered on either side by healthy,-non-symptomatic plants. Virus diseases are almost
always transmitted by insect vectors, and the severity of a virus disease is usually tied to the rise and
fall in the populations of these vectors from season to season and within a given season. However,
some virus diseases are seed and mechanieally transmitted.

Tomato spotted wilt virus (TSWV) isctransmitted by thrips and can affect pepper at any stage of
development. The extensive host range of TSWV in weeds allows for a continual source of inoculum
for infection. However, as with any virus disease, early infections tend to cause more yield losses than
those occurring later in plant develgpment. TSWV causes plant stunting, rosetted leaves, ringspots
(Figure D.7), mottling, mosaic, brenzing and terminal necrosis on infected plants.

Figure D.7 — TSWV ringspots on pepper foliage
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Pepper fruit produced on infected plants may be misshapen, have raised ringspots (Figure D.8), or
have small black specks (Figure D.9). TSWV can be suppressed through the use of black plastic and
other coloured mulches, particularly reflective mulches, as well as with resistant varieties.

Figure D.8 — TSWV raised ringspots on pepper Figure D.9 — TSWV black specks on pepper
fruit fruit

Cucumber mosaic virus (CMV) is a very common disease of pepper and can be very devastating
where it occurs. This virus is transmitted by aphids and can be maintained in several weed species
that surround production fields. Symptoms of CMV are very, variable and range from almost no
symptoms to severe stunting and mottling, and necrosis‘of foliage. In some instances, fruit produced
on infected plants will be distorted and begin to break down on the distal end (blossom end) of the
fruit, particularly in the seams that separate the capsules (Figure D.10). However, some fruit have
only mild discoloration and distortion.

Figure D.10 — CMYV effects on pepper fruit

Use of reflective mulches may help reduce aphid transmission as will reduction of the weed reservoir
surrounding fields:

Pepper mild:mottle virus  (PMMV) is primarily seedborne and spreads through the field mechanically
by workers."Symptoms on foliage have been rather mild but a chlorotic mosaic pattern has been
observed in some instances. Symptoms on fruit appear as irregular, sunken, discolored areas (Figure
D.11), Control of PMMV is best achieved through the use of non-infected seed.
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Figure D.11 — PMMYV symptoms on pepper fruit
D.6.3 Fungal diseases

Cercospora leaf spot caused by  Cercospora capsici . Symptoms(appear as small, round to oblong
lesions with light gray centers on the leaves, stalks and leaf stems/(Figure D.12). A dark border on the
inside margin of the lesion is often observed. Infected leaves ‘generally shed prematurely. The
disease may be seed-borne, and infection may be traced ‘to infected seedlings grown from
contaminated seed. The disease can also be carried over oncrop debris. Wet, humid weather favors
disease development. In the field the fungus spores are.spread mainly by wind. Unless controlled, it
causes severe defoliation. The disease is easily controlled with chemical sprays. Spray programs
used for bacterial leafspot and anthracnose will suppress ‘€ercospora leaf spot.

Figure D.12 — Cercospora leaf spot lesionson alea f

AnthracnoSe\caused by Colletotrichum acutaum and gloeosporioides . Both of these fungi cause
diseases” primarily on fruit with C. gloeosporioides causing disease on ripe fruit and C. acutatum
causing disease on both immature and ripe fruit. Lesions are usually round and sunken and can be
over.an.inch in diameter depending on the size of the fruit. Initially, lesions will contain a small area of
tan ‘to_pink sporulation near the center (Figure D.13). Older lesions contain concentric rings of pink or
salmon colored conidial sporulation. Anthracnose can be introduced to a field through contaminated
seed or be sustained in infested plant debris. This disease is favored by warm, wet, humid weather.
This disease is best controlled by using disease-free seed and rotating away from fields with a known
history of losses to anthracnose. Preventive fungicide applications are also recommended.
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Figure D.13 — Anthracnose lesions on pepper fruit

Phytophthora fruit and crown rot caused by Phytopthora capsici ~Phytopthora is a fungal-like
organism that is in a separate kingdom than the fungi. It is a watef-mould, oomycete organism that
has a mobile swimming-spore stage as part of its life cycle. This particular disease is one of the most
common and arguably the most destructive disease of pepper, rivaled only by bacterial spot and
TSWV in order of importance and yearly yield losses. Symptoms.of Phytophthora fruit and crown rot
are usually dead or wilted plants that begin dying in the section of the field that is most poorly drained.
The crown region of the plant near the base is usually darkened, sunken and necrotic (Figure D.14).

Figure/Dy14 — Pepper plant with Phytophthora crown rot

Vascular discoloration canibe observed in tissues above the ground. The disease generally spreads
to other areas of the.field through moving water (either irrigation or rain), equipment or workers.
Control of Phytophthora fruit and crown rot is achieved by avoiding fields with a history of the disease,
both in pepper and.other crops.

If ponds are used for irrigation, they may be contaminated with the disease and should be identified
and avoided: Resistant varieties have recently been made available that show good to fair resistance
to this disease. Fungicide applications have been recommended and do show some benefits but
fungicide-resistance problems coupled with the subterranean nature of the organism hinder consistent
performance of preventive or remedial fungicide treatments.

Stem 1ot caused by Sclerotium rolfsii . The fungus attacks the stem of the plants near or at the soil
linesand forms a white mould on the stem base. Later in the season, small, round brown bodies
appear in the mould (Figure D.15). Infected plants wilt and slowly die. Vascular discoloration can be
observed in stem tissues above the lesion. The severity of this disease can be lessened by following
good cultural practices: rotation, litter destruction and deep ploughing are the best cultural defenses
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against this disease. Fumigation as well as at-plant and drip-applied fungicides are also effective in
reducing losses to stem rot.

Figure D.15 — Base of plant infected with southern stem rot
D.6.4 Nematodes

Root-knot nematodes (Meloidogyne spp.) can cause serious(economic damage to peppers. These
tiny worms live in the soil and feed on the roots of peppers. Not only do they cause physical damage
that interferes with the uptake of water and nutrients,. but ;they allow the establishment of other
diseases. Nematode infected plants are generally stunted-with pale green to light yellow foliage.
Symptoms may be temporarily masked by supplying additional fertilizer and water. Soils infested with
root-knot nematodes should be avoided or treated(with fumigant or chemical nematicides before
peppers are planted.

D.7 Insect management

Insect pests can damage pepper throughout'the growing season, but severity varies with location and
time of year. The severity of damage to pepper by insect pests is largely due to abundance of the
pests, which is related to environmental conditions.

D.7.1 Seedling pests

Cutworms. Young pepper transplants may be cut down just above the soil surface by cutworms.
While the damage is readily apparent, the insects are difficult to detect during the day, as the larvae
typically hide in the ground.-Detecting the insects and verifying the pest problem is most easily
accomplished when larvae feed at night.

Cutworms are generally-considered a seedling pest, but they may also feed on foliage and pods of
mature plants. Use preventive insecticide treatments on fields with a history of cutworms or on pepper
fields following grass(sod. Where preventive treatments are not used, use directed sprays for cutworm
control when 5 percent of the seedlings have been damaged or destroyed and cutworms are still
present. All directed-or foliar sprays used for cutworm control should be applied late in the day when
cutworms are active.

Other insects_attacking the main stem of seedlings. White grubs (immature stage of May beetles
and June(beetles) may cut off plants, but they will typically cut plants slightly below the soil line as
compared to cutworms, which will usually cut at or slightly above the soil line. Vegetable weevils,
crickets and grasshoppers may also attack the main stem of seedlings. Generally these pests do not
cut off'plants except for the smallest transplants. They tend to feed up and down the main stem,
removing the softer outer tissue and can completely girdle the plant. This damage generally results in
plant death and, at the least, makes the plant susceptible to lodging and seedling diseases.

Thrips. Prior to plants blooming, tobacco thrips generally dominate the population, as this species
readily feeds and reproduces on foliage. Flower thrips species populations can increase dramatically
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once blooming and pollen availability increases. Flower thrips populations may increase prior to the
crop blooming if outside sources of pollen are plentiful. Knowledge of which species is present in a
field can impact control decisions, because insecticides can provide very different levels of control for
different species.

Figure D.16 — Adult thrips under high magnificatien

Plant injury is caused by both adult and immature thrips puncturingleaf and floral tissues and then
sucking the exuding sap. This causes reddish, gray or silvery speckled areas on the leaves. With
severe infestations these areas can interfere with photosynthesistand result in retarded growth. Heavy
infestations during the bloom stage may cause damage to developing pods. This damage appears on
pods as dimples with necrotic spots in the centres. Occasionally thrips aggregate on pods well hidden
from sprays. This may result in russeting damage from continual feeding during pod development.

For prevention of direct damage, apply insecticides when/20 percent of plants show signs of thrips
damage, or when 10 or more thrips per bloom are found. Thrips are very small, so close observation
is necessary. Thrips may be monitored in a varietysof ways including various methods of beating
plants to dislodge thrips from foliage into a collection”device (Styrofoam cup, white tray, sticky trap).
An effective in-field survey method for thrips in blooms is to place several blooms in a vial of alcohol
and count the thrips as they die and settle to the bottom.

Where TSWV is of concern, virus resistant varieties are frequently grown. For prevention of TSWV in
susceptible varieties, UV-reflective plastic' mulch has proven useful in suppression of thrips
populations and virus incidence, although this benefit has been better documented in tomatoes than
peppers. Insecticides also are frequently used in a preventive manner where TSWV is of concern.

D.7.2 Foliage Feeders

Aphids . Aphids or plant lice aressmall, soft-bodied insects that may feed on pepper plants from time
of planting until last harvest.”Aphids cluster in shaded places on leaves, stems and blossoms. While
winged migrants move from field to field spreading virus diseases, host plant resistance in peppers
has helped minimize this-problem.

Feeding by aphids causes newly formed leaves to be crinkled and malformed. Large populations of
aphids on young plants can cause wilting and stunting. At harvest, infestations can represent a
contamination both“through their presence and through production of honeydew, which gives rise to
sooty mould.
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Figure 17 — Honeydew and sooty mould resulting from aphid‘infestation

Establishment of aphid colonies on pepper is often reduced by wet weather, but during cool, dry
weather, large numbers of aphids may develop quickly. Aphid populations can be assessed by
examining terminals and the undersides of leaves. If aphid-transmitted,viruses are of concern, initiate
treatments for aphids when winged adults are found on young plants:"Prior to harvest, control aphids
if honeydew or sooty mould is found on developing pods.

Potato Beetle. Potato beetles rarely occur in damaging numbers in pepper fields. They lay orange-
yellow eggs in groups of a dozen or more on the undersides, of leaves; these eggs are often mistaken
for lady beetle eggs. Injury to peppers is due to actualr consumption of foliage and stems by the
chewing adults and larvae. Young plants may be completely defoliated.

Because of their short life cycle and high reproductive capacity, treatments are needed as soon as
beetle eggs or larvae are found.

Flea Beetles. The name flea beetle applies to.a variety of small beetles, with enlarged hind legs,
which jump vigorously when disturbed. Theirtinjury consists of small, rounded or irregular holes eaten
through or into the leaf. The most common(flea beetles on pepper are about 1.6 mm long and nearly a
uniform black in colour.

Figure D.18 — Flea beetle adult

Flea beetles may attack peppers at any time during the growing season but are often most numerous
and of greatest concern early in the season. Apply insecticides for control of flea beetles when flea
beetlessbecome numerous and defoliation is greater than 10 percent. Flea beetles generally do not
réguire control once plants are beyond the 5-leaf stage.

Hornworms. Hornworms are large, green, caterpillars with white diagonal markings. They reach a

length of 76 mm. The most distinguishing characteristic of hornworms is the slender horn projecting
backward from the rear of the body.
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Figure D.19 — Hornworm caterpillar

Hornworms do not attack fruit, eating only the foliage of pepper plants, blt they may cause enough
defoliation to allow sunscald of pods. The adult moths deposit spherical translucent eggs, singly on
the undersides of leaves. Treatments for hornworm control should be applied when larvae are found
on 4 percent of the plants examined.

Cabbage Looper. Loopers are foliage feeders; damage to fruituis rare. Larvae chew irregular holes in
leaves. Leaf damage is of concern only when large numbers of\larvae attack small plants or if feeding
is extensive enough to open the canopy, exposing fruit to sunburn. Mature plants can tolerate multiple
larvae per plant without significant loss.

Figure D.20 — Cabbage looper larva

Looper eggs are laid singly=on plants and can be confused with tomato fruitworm eggs; however,
looper eggs are flatter than fruitworm eggs and have finer ridges radiating from the top of the egg.
Looper larvae are easily: identified by their habit of arching their backs into a loop as they crawl.
Loopers are frequently controlled by insecticide applications applied for other caterpillar pests.

Leafminers. Adultileafminers are tiny, shiny, black flies with yellow markings. Adult female flies lay
eggs within the“leaves and white to pale yellow larvae with black mouthparts mine between the upper
and lower leaf surface for about five to seven days before dropping to the ground to pupate. As the
larvae growswand consumes more leaf tissue, the winding mine increases in diameter. Leafminer
infestations._usually are first detected as these slender, white, winding trails caused by the larvae
(Figure D.21). The leaves are greatly weakened and the mines may serve as points where decay and
disease may begin. With severe infestations, heavy leaf loss may lead to sunscald of fruit.
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Figure D.21 — Leafminer mines in a leaf

Several parasites attack this pest and can keep leafminer populations® under control. Leaf-miners
rarely pose a serious threat to pepper production except in fields where their natural enemies are
reduced by early, repeated insecticide applications. Begin treatmentsvfor leafminer control when
populations reach an average of five mines/trifoliate (a trifoliate is the.three leaflets at the terminal end
of the leaf) with at least 25 percent of mines containing live larvae;

Spider Mites. Spider mites generally feed on the underside of leaves, but they can cover the entire
leaf surface when populations are high. The minute, eight-legged mites appear as tiny, reddish,
greenish or yellow moving dots on the undersides of leaves. Because of their size, the first detection
of spider mite infestations is usually damage to the leaves. Leaves of pepper plants infested with
spider mites are initially lightly stippled with pale blotches. In heavy infestations, the entire leaf
appears light in colour, dries up, often turning reddish-brown in blotches or around the edge and may
be covered with webbing.

The greatest damage to peppers occurs during dry; hot weather, which is favourable for development
of extremely large mite populations. Spider mites are also generally considered a secondary pest,
with damaging populations frequently occurring after application of broad spectrum insecticides.

To check for spider mites, observe plant-foliage for the characteristic damage. Look on the undersides
of leaves for mites. Pay close attention tosfield borders and weedy areas. Mites frequently get started
and reach their highest density along/field margins adjacent to roads where the plants are covered
with dust. Apply treatments for mite gontrol when mites become numerous and their damage appears
excessive.

Figure D.22 — Spider mite and spider mite eggs Figure D.23 — Stippling of leaf resulting from
on a leaf spider mite feeding

Broad mite — Broad mites are minute arthropods with the female’s body length being less than 0.4
mm, and the males about half the size of females. Adults are broadly oval and whitish to yellow-green
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but appear translucent except under extreme magnification. Larvae and pupae appear similar to the
adults. The appearance of the eggs is the key characteristic generally used to verify plant infestations
by broad mites. Eggs are nearly transparent except for rows of whitish circular projections that give
the egg a characteristic speckled appearance.

All stages of broad mite are found in terminal growth, with few if any mites found on leaves that.\have
uncurled. Damage is caused by secretion of a plant growth regulator or toxin as the mites feed, and
severe damage can occur at very low pest densities with symptoms on both foliage and fruit.

Foliar symptoms include leaf distortions, shortening of internodes, bronzing of leaves and terminal
tissue and blistering, shriveling and curling of leaves. These symptoms can be easily confused with
viral disease, micronutrient deficiency or herbicide injury. Infestations in pepper.are frequently
associated with a characteristic ‘s’ shaped twisting in the main vein in leaves. Fruit.may be deformed,
split or russeted. Damage may appear for weeks after the mites have been suceessfully controlled
and, when combined with the difficulty in detecting the actual mites, makes evaluation of control
measures difficult and has likely led to reports of control failures.

The mites’ small size and ability to damage plants at very low densities generally results in plant injury
serving as the first indication of an infestation. When damage is/noted, examine terminals of
symptomatic plants under magnification to verify the presence of bfeads/mites. Similar sampling is
necessary to evaluate control measures, as damage symptoms can continue to appear for two weeks
after successful control. Damage will usually start in small clumps in-the field and can spread rapidly.
Broad mites are favored by warm, humid weather and are typically’ a greater problem during rainy
periods.

Sweet potato or Silverleaf Whitefly.  The sweet potato whitefly, also called the silverleaf whitefly, is
considered a minor pest of pepper, but its pest status may“be changing. This whitefly typically does
not reproduce well on pepper and is of primary concern when high populations of adults move into
very young pepper fields in the fall, when the adults’ feeding can stunt growth.

D.7.3 Pod Feeders

Corn Borer. C orn borer is an occasional, hut. difficult to control, insect pest of pepper. Pimento
pepper has a long growing season and is more subject to heavy infestations.

Females lay eggs in groups of 15 to 35«0n.the undersides of pepper leaves. The overlapping scale-
like eggs hatch in 5 to 7 days. Within 2:t0-12 hours after hatching, the young larvae crawl to the calyx
of pepper pods. Once under the calyx, they are protected from insecticides and natural enemies.

Young larvae bore through the walls of pepper pods and later feed on the seed core. This feeding
causes small fruit to drop prematurely and larger fruit to eventually rot. When rotting begins, larvae
usually leave the fruit to infest.other fruit. Infested fruit are easily overlooked but can be detected by
close examination of the calyx*for signs of feeding, entry holes and frass (fecal debris). Larvae may,
at times, bore into the stems“and branches of pepper plants. Entrance holes are usually found at
axils. As the borers tunnel ‘within the stems and branches, fruit loss may result from limb breakage.
Infestations of corn borér~can be detected by examining plants for presence of egg masses on the
undersides of leaves.

Time insecticide treatments for control of corn borers such that larvae are controlled before entering
the fruits and stems. Treatments made after larvae have entered fruit and stems are of little value, so
initiate sprays at.the first sign of egg masses.

Pepper Maggot. The pepper maggot is the larval stage of a small fly. The natural food of this insect is
horsenettle, but serious damage may occur on pepper. Heavy infestations of pepper maggots occur in
fields when adult flies are attracted to rotting fruit caused by damage from other pests. They deposit
eggs-beneath the skin of peppers, and all larval development is completed inside where the larvae
are(protected from insecticides. For control of pepper maggots, begin treatments when flies are first
seen-in the field. Make repeat applications on a three- to four-day interval.

Repper Weevil. Where the pepper weevil occurs, it is a key pest of pepper with the potential to cause
Severe yield losses. The adult weevil is a small gray to dark-coloured beetle, with an arched body and
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a long stout snout, which is typical of weevils. The adult pepper weevil averages about 3 mm in length
but varies considerably in size. The larva or grub is legless, resembling a small white grub.

Figure 24 — Adult pepper weevil

The adult female weevil deposits eggs either in flower buds or in the fruit, and all immature stages
develop within these protected environments. Females may lay 100-to 300 eggs over a one- to two-
month period. There are several generations per season.

The most important damage is the destruction of blossom buds.and immature pods. The crop may be
entirely lost if the infestation is severe and early. Infested padsiturn yellow (or prematurely red in the
case of pimiento peppers) and fall from the plant. Often they-are malformed. In many cases the first
detected sign of infestation is a few fallen pods, but by this time serious damage may be already
done, and within the next 10 days a large part of the.crop may fall. The feeding of grubs within the
pods causes the seeds and cores to turn black. Podsdafttacked late in their development may appear
to be sound but show this condition when opened.

Figure 25 — Pepper weevil grub inside of fruit

Feeding punctures.inthe pods do not materially damage peppers intended for drying, but they appear
as dark specks at the bottom of depressed areas and lower the quality of fruit used for fresh market or
for canning. In the latter case, the punctures appear as black spots when the peppers are cooked.

Damage to-blossom buds is similar to that done to pods. Larvae feed inside the bud and cause it to
fall. However, unlike pods, feeding punctures by adults can also cause buds to drop.

Groweérs should only purchase transplants certified to be weevil free. Inspect plants from weevil
infested areas closely, and growers should not accept any plants with fruiting structures. If transplants
from "an infested area are used, a preventive application prior to bud formation may be justified.
During the growing season, cut open and examine fallen buds and small fruit for evidence of
infestation. Begin treatments for pepper weevils when any fruit are found infested with adult or
immature weevils. Once pepper weevil is established in a crop, scheduled insecticide applications are
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generally required as the immature stages are protected within the buds and pods and only the adult
can be controlled.

Tomato Fruitworm (corn earworm) —  Among the most serious pests of peppers is the tomato
fruitworm or corn earworm. The larvae vary greatly in colour from a light green to brown or nearly
black and are lighter on the underside. They are marked with alternating light and dark stripes.running
lengthwise on the body. Early instar larvae have stout hairs which gives them a somewhat spiny
appearance as compared to the smooth skin of most other caterpillars found on peppers.

Figure D 27 _— Early instar tomato fruitworm

Figure D.26 — Tomato fruitworm larva
larva

Eggs are laid singly on the terminals of pepper plants. Theweggs hatch in three to five days, and the
larvae generally feed first on terminal foliage but can immediately attack buds and pods. The larva are
rather restless and shift from one pod to another, so @single caterpillar may spoil several pods. This
movement does benefit control efforts, as the caterpillars are exposed to insecticide applications as
they move between fruit. Several generations of temato fruitworm may develop each year. Apply
treatments for tomato fruitworm control after bloom when 1 percent of fruit are infested with larvae or
if eggs are easily found.

Beet Armyworm — Beet armyworm histgrically has been considered a secondary pest, with large
populations usually occurring only after multiple applications of broad spectrum insecticides; however,
in recent years, significant populations have been observed in prior to heavy insecticide use.

Figure D.28 —=Beet armyworm larvae on leaf Figure D. 29 — Beet armyworm egg mass hatching

Beet armyworms may feed on both the foliage and pods of pepper plants. Eggs are laid in masses on
the undersides of foliage. Young larvae remain near the site of hatching, feeding in groups that cause
characteristic foliar damage referred to has “hits.” After feeding on foliage for a few days, medium-
sized.larvae (3rd instar) may migrate to the pods. They may tunnel into the pod under the calyx or eat
direetly through the pod wall. Because beet armyworms start as foliage feeders, treatments can be
delayed until hits are detected but should be applied prior to third instar. In practice, treatments are
generally begun with first detection of egg masses or hits.
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Other Armyworms — Both army-worm and yellow-striped armyworm are commonly encountered
defoliators of pepper. Their behaviour is similar to the beet armyworm, with eggs laid in masses, early.
instars feeding gregariously on foliage, and later instars feeding on foliage or fruit. Larvae of both
species have two lines of dark triangular marks on their backs and a longitudinal white to yellow dine
along each side. Yellowstriped armyworm seldom reach population densities that require treatment:

Tarnished Plant Bug — Tarnished plant bugs are sucking bugs that primarily attack young flower
buds causing them to abort. Young flower buds turn yellow to black after tarnished plant bug feeding.
Infestations may be heavy in spring plantings, and fruit set can be poor if the bugs are notcontrolled.

Both nymphs and adults feed on pepper. The nymphs are difficult to find unless _highnumbers are
present. Scouting for the adults is relatively simple. Visually examine plants and treat.f one adult per
six plants is found.

Stink Bugs and Leaffooted Bugs —  Several species of stink bugs can damage peppers. Stink bug
adults are generally medium sized shield-shaped bugs with broad “shoulders™and a bluntly rounded
abdomen. They also have a triangular shaped shield on their backs. The ‘most common species in
peppers are either a uniform green (Green Stink Bug) or tan to brown with light coloured underside
(various species of Brown Stink Bugs). Stink bug nymphs are more oval shaped and vary greatly in
colour. Eggs are somewhat barrel-shaped and are deposited on end in tightly packed clusters.

Figure 30 — Green stink bug adult Figure 31 — Nymph of;:z southern green stink
Leaffooted bugs are brown, medium sized bugs that get their common name from the flattened leg
segment of the hind leg, which gives/this segment a leaf-like appearance. Stink bugs and leaffooted
bugs have needle-like mouthparts’ with which they puncture plant tissue and remove sap. The
greatest damage is caused hy.feeding on fruiting structures. Severity of the damage to fruit varies
greatly with the development stage of the fruit. Damage early in fruit development can lead to severe
deformities and abscission, while damage near harvest may result in small dark spots at the feeding
site. These insects may also introduce bacteria and yeast as they feed, or they may simply provide a
site of entry for disease organisms, resulting in fruit decay.

Figure D.32 — Leaffooted bug adult
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D.8 Harvest, Handling and Sanitation
D.8.1 Field Maturity

Pepper harvesting time is usually determined by the fruit colour required for marketing. Bell. (sweet)
peppers for the fresh market should be harvested immature while fruits are firm, shiny in appearance,
and have a fresh green calyx and stem. Irregular shape does not detract from edible quality, but it
reduces eye appeal, which may lower market acceptability. Peppers having soft, pliable, thin flesh
and pale green colour (for certain varieties) are too immature for harvest.

Fruit injuries that penetrate the fleshy wall increase susceptibility to decay and should*be eliminated or
minimized. Decay may appear as water-soaked, bleached or blackened areas thatumay or may not be
noticeably sunken into the pepper wall. Remove decayed fruit to prevent infectionyof other fruit on the
plant.

As bell types mature on the plant, they tend to become sweeter and change from green to “chocolate”
and then to red colour. It is more difficult to find a market for sweet peppers at this stage of maturity,
although some processors accept these fruits for colour enhancement.in processed foods. In recent
years a premium fresh market for coloured peppers has emerged, but consistent colour is difficult to
produce because the fruit must remain on the plant until the desired“Colour has developed. It is very
susceptible to damage from insects and diseases and to fruit cracking. Allowing peppers to colour on
the plant also inhibits the development of young fruit, thus redueing the yield for that crop planting.

Leave partially green or chocolate coloured fruit on the plant/until the next harvest when they will be
fully red. Many attempts have been made to successfully-ripen harvested green peppers using
ethylene. Unlike the tomato, however, bell peppers cannot be ripened to a satisfactory red colour if
removed from the plant.

All peppers can be classified as having either “sweet” or “hot” (pungent) flesh. Bells are sweet while
Chile types are hot. Chile peppers are usually green when immature and turn red, yellow or orange at
maturity, so harvest time depends upon market‘preference. Pungency (hotness) is caused by an oily
substance called capsaicin, located in yellow saeks or pustules on the inside wall of the pepper pod.
As long as these oil glands are not broken,“a hot pepper will remain mild. Rough handling during
harvest and packing, however, can increase.a Chile pepper’s hotness.

D.8.2 Harvest

Most pepper is hand harvested by field workers who place it into polyethylene picking buckets, then
carry the filled buckets to flatbed trailers where the contents are dumped into open bulk bins (20
bushel) for transport to a centralized packinghouse.

Good harvesting management-is essential to pack high quality peppers. Since pepper plants have
brittle stems, care must be‘taken by the workers to remove fruit from the plant with stems attached.
Peppers with intact stems-are more resistant to bacterial soft rot than those with torn or partial stems.
Discard on the groundwany pepper showing signs of decay, and do not place it into the picking
buckets; it can serve'as‘a source of inoculum to infect otherwise healthy peppers.

Protect harvested“peppers from direct sunlight while holding them in the field. Sun scald develops
quickly on exposed peppers in loaded bulk bins. Park trucks loaded with these bins under shade if
there is any delay (such as a noon meal break) in moving them to the packing shed. Field packed
boxes of peppers should not be held on flatbed trailers in the heat after loading. A study of the effect
of delayed.cooling on field-packed peppers has shown that shelf life can be reduced by one-half if
peppers.are allowed to remain in full sunlight for 2 hours after harvest.

Cleanyand sanitize picking buckets at the end of each harvest day to prevent accumulated disease
organisms from infecting sound peppers from the next production day. Rinse buckets with water to
remove debris, then wash them in a sanitizing solution consisting of 5 ounces of 5.25 percent sodium
hypochlorite (household bleach) mixed in 5 gallons of water. Do not harvest wet peppers because
surface moisture increases field heat accumulation in the load and enhances disease development.
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Physical damage occurs during bulk bin loading as peppers drop onto the hard wooden bottom. Many:.
split as they strike the surface while others are bruised. Considerable pepper loss during field loading
can be significantly reduced by simply padding the bottom of field bins.

D.8.3 Postharvest handling

The importance of postharvest handling cannot be overemphasized since approximately two-thirds of
the total cost of pepper production is invested in harvesting, cooling and packaging. Bulk bins of
harvested peppers are brought in from the field to a packing shed, dumped into a dryyholding pit,
conveyed beneath spray brush washers to remove field debris and then run beneath sponge dryers to
remove excess water.

Fruit may or may not move through a waxer, depending on market preferencer Waxing reduces
shrinkage during storage and transit, and extends shelf life of fresh peppers. Peppers proceed down a
grading line where fruit showing sun scald, stem punctures, bruises, disease~or damage from stem
rubs, hail or insects is removed. Peppers are then mechanically sized and.packaged according to the
provisions of this standard.

In smaller operations, peppers are dipped into tanks of water or wiped with a soft cloth to remove dirt,
sand, etc., from fruit surfaces. When peppers are washed, chlorine should be added to the wash
water at the rate of 75 to 100 ppm free chlorine. Submerging peppers in dump tank water is not
recommended because contaminated water may enter thewfruit through the blossom end and
contribute to storage rots. All fruit must be air dried before packaging to reduce storage rots.

D.8.4 Sanitation

Maintaining good sanitation throughout harvesting and handling peppers is extremely important.
Human pathogens (those causing foodborne illness) can be transmitted by direct contact from
infected employees or animals, or through contaminated equipment and water. Once a vegetable is
infected, pathogens are difficult or impossible to.remove without some form of heat treatment (i.e.,
cooking, pasteurization). Of course, fresh peppers are normally consumed raw. Employees are the
number one source of human pathogens, so training the field and packing house workers in proper
hygiene techniques is critical.
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Sweet pepper ( Capsicum ) — Codex, EU and USA pesticide residue limits

Users are advised that international regulations and permissible Maximum Residue Levels (MRL) frequently change.-Although
this International MRL Database is updated frequently, the information in it may not be completely up-to-date™or error free.
Additionally, commodity nomenclature and residue definitions vary between countries, and country policies regarding deferral to
international standards are not always transparent. This database is intended to be an initial reference source/only, and users
must verify any information obtained from it with knowledgeable parties in the market of interest prior to the"sale”or shipment of
any products. The developers of this database are not liable for any damages, in whole or in part, caused by or arising in any
way from user's use of the database.

Results Key

MRL values in

are more restrictive than US

--- indicates no MRL value is established.
Cod, EU, etc. indicates the source of the MRL and EXP means the market defers to the exporting‘market.
All numeric values listed are in parts per million (ppm), unless otherwise noted

Us1 Cod EU
Abamectin 0.02 0.05
1. United States does not maintain a specific MRL for the Abamectin/Pepper combination, but does
maintain an MRL of 0.02 PPM for its "Vegetable, Fruiting, Group 8" group.
us Cod EU 2
Acephate 4 {0.02}
2. European Union does not maintain a specific MRL.for the Acephate/Pepper combination, but does
maintain an MRL of 0.02 PPM for its "Vegetables Fresh or Frozen" group.
us3 Cod EU
Acetamiprid 0.2 0.3

3. United States does not maintain a specific MRL for the Acetamiprid/Pepper combination, but does

maintain an MRL of 0.2 PPM for its "Vegetable

, Fruiting, Group 8" group.

us4

Cod

EU

Acibenzolar-S-
methyl

1

{0.02}

4. United States does not maintain a specific MRL for the Acibenzolar-S-methyl /Pepper
combination, but does maintain.an MRL of 1 PPM for its "Vegetable, Fruiting, Group 8" group.

us

Cod 5

EU 6

Azinphos-methyl

0.3

0.5

{0.05}

5. Codex does not maintain a specific MRL for the Azinphos-methyl/Pepper combination, but does
maintain an MRL of Q/5 PPM for its "Vegetables (Except as otherwise listed)" group.

6. European Union-does not maintain a specific MRL for the Azinphos-methyl/Pepper combination,

but does maintaintan MRL of 0.05 PPM for its "

'Solanacea" group.

usz7

Cod

EU 8

Azoxystrobin

2

2

7. United States does not maintain a specific MRL for the Azoxystrobin/Pepper combination, but

does 'maintain an MRL of 2 PPM for its "Vegetable, Fruiting, Group 8" group.

8)European Union does not maintain a specific MRL for the Azoxystrobin/Pepper combination, but

does maintain an MRL of 2 PPM for its "Solanacea" group.

us 9

Cod

EU

Bensulide

0.1

9. United States does not maintain a specific MRL for the Ben

maintain an MRL of 0.1 PPM for its "Vegetable

, Fruiting, Group 8" group.

sulide/Pepper combination, but does

us

Cod 10

EU

Beta-cyfluthrin

0.5

{0.2}

10. Codex does not maintain a specific MRL for the Beta-cyfluthrin/Pepper combination, but does

maintain an MRL of 0.2 PPM for its "Peppers" group.
us Cod EU
Bifenazate 2 2
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UsS 11 Cod EU
Boscalid 1.2 2
11. United States does not maintain a specific MRL for the Boscalid/Pepper combination, but does
maintain an MRL of 1.2 PPM for its "Vegetable, Fruiting, Group 8" group.
us 12 Cod EU
Buprofezin 1.3 {1}
12. United States does not maintain a specific MRL for the Buprofezin/Pepper combination, but'does
maintain an MRL of 1.3 PPM for its "Vegetable, Fruiting, Group 8" group.
Us 13 Cod EU
Captan 0.05 01
13. United States does not maintain a specific MRL for the Captan/Pepper combinationj but does
maintain an MRL of 0.05 PPM for its "Vegetable, Fruiting, Group 8" group.
us 14 Cod EU
Carbaryl 5 {0.05}
14. United States does not maintain a specific MRL for the Carbaryl/Pepper combination, but does
maintain an MRL of 5 PPM for its "Vegetable, Fruiting, Group 8" group.
uUs 15 Cod EU 16
Carfentrazone- 01 {0.01}
ethyl 15. United States does not maintain a specific MRL for the Carfentrazone-ethyl/Pepper combination,

but does maintain an MRL of 0.1 PPM for its "Vegetable, Fruiting, Group 8" group.

16. European Union does not maintain a specific MRL for the' Carfentrazone-ethyl/Pepper
combination, but does maintain an MRL of 0.01 PPM far its "Vegetables Fresh or Frozen" group.

us 17

Cod

EU

Chlorantraniliprole

0.7

1

17. United States does not maintain a specific

MRL, fof the Chlorantraniliprole/Pepper combination,
but does maintain an MRL of 0.7 PPM for its "Vegetable, Fruiting, Group 8" group.

us

Cod

EU 18

Chlorfenapyr

1

{0.05}

18. European Union does not maintain a specific MRL for the

does maintain an MRL of 0.05 PPM for.its "Ve

Chlorfenapyr/Pepper combination, but
etables Fresh or Frozen" group.

us 19

Cod

EU 20

Chlorothalonil

6

{2}

19. United States does not maintain a specific MRL for the Chlorothalonil/Pepper combination, but
does maintain an MRL of 6 PPM-for its "Vegetable, Fruiting, Group 8" group.

20. European Union does not maintain a specific MRL for the Chlorothalonil/Pepper combination, but
does maintain an MRL of 2 PPM for its "Solanacea" group.

us Cod EU 21
Chlorpyrifos 1 {0.5}
21. European Union'does not maintain a specific MRL for the Chlorpyrifos/Pepper combination, but
does maintain an, MRL of 0.5 PPM for its "Solanacea" group.
us Cod EU
Clethodim 1 {0.5}
us Cod EU 22
Clomazone 0.05 {0.01}
22.)European Union does not maintain a specific MRL for the Clomazone/Pepper combination, but
does maintain an MRL of 0.01 PPM for its "Vegetables Fresh or Frozen" group.
us Cod EU
Cryolite 7
us Cod 23 EU
Cyfluthrin 0.5 {0.2} {0.3}
23. Codex does not maintain a specific MRL for the Cyfluthrin/Pepper combination, but does
maintain an MRL of 0.2 PPM for its "Peppers" group.
us 24 Cod EU
Cymoxanil 0.2 {0.05}
24. United States does not maintain a specific MRL for the Cymoxanil/Pepper combination, but does
maintain an MRL of 0.2 PPM for its "Vegetable, Fruiting, Group 8" group.
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us Cod 25 EU 26

Cyromazine 1 1 1

25. Codex does not maintain a specific MRL for the Cyromazine/Pepper combination, but does
maintain an MRL of 1 PPM for its "Fruiting vegetables, other than Cucurbits" group.

26. European Union does not maintain a specific MRL for the Cyromazine/Pepper combination, but
does maintain an MRL of 1 PPM for its "Solanacea" group.

us Cod EU

Deltamethrin 0.3 e}
us 27 Cod 28 EU

Dicofol 2 {1} {0.02}

27. United States does not maintain a specific MRL for the Dicofol/Pepper combination; but does
maintain an MRL of 2 PPM for its "Vegetable, Fruiting, Group 8" group.

28. Codex does not maintain a specific MRL for the Dicofol/Pepper combination, but does maintain
an MRL of 1 PPM for its "Peppers" group.

us Cod EU
Difenoconazole 0.6 {0.05}

us Cod EU
Diflubenzuron 1 1

us Cod.29 EU 30
Dimethoate 2 ¥1} {0.02}

29. Codex does not maintain a specific MRL for the Dimethoate/Pepper combination, but does
maintain an MRL of 1 PPM for its "Peppers" group.

30. European Union does not maintain a specific MRLsfor the Dimethoate/Pepper combination, but
does maintain an MRL of 0.02 PPM for its "Fruiting,vegetables" group.

Us 31 Cod 32 EU

Dimethomorph 15 {1} {0.5}

31. United States does not maintain a specific MRL for the Dimethomorph/Pepper combination, but
does maintain an MRL of 1.5 PPM for.its "Vegetable, Fruiting, Group 8" group.

32. Codex does not maintain a specific MRL for the Dimethomorph/Pepper combination, but does
maintain an MRL of 1 PPM for its "Fruiting vegetables, other than Cucurbits" group.

UsS 33 Cod EU

Dinotefuran 0.7

33. United States does not maintain a specific MRL for the Dinotefuran/Pepper combination, but
does maintain an MRL of/0.7 PPM for its "Vegetable, Fruiting, Group 8" group.

us Cod 34 EU 35

Disulfoton 0.1 0.5 {0.02}

34. Codex does, not'maintain a specific MRL for the Disulfoton/Pepper combination, but does
maintain an MRL of 0.5 PPM for its "Vegetables (Except as otherwise listed)" group.

35. European Union does not maintain a specific MRL for the Disulfoton/Pepper combination, but
does maintain an MRL of 0.02 PPM for its "Vegetables Fresh or Frozen" group.

uUs Cod EU
Emamectin 0.02
Us Cod EU
Endosulfan 2 {1}
US 36 Cod EU 37
EPTC 0.1 {0.05}

36. United States does not maintain a specific MRL for the EPTC/Pepper combination, but does
maintain an MRL of 0.1 PPM for its "Fruiting Vegetables" group.

37. European Union does not maintain a specific MRL for the EPTC/Pepper combination, but does
maintain an MRL of 0.05 PPM for its "Fruiting vegetables" group.

us Cod 38 EU

Ethephon 30 {5} {3}

38. Codex does not maintain a specific MRL for the Ethephon/Pepper combination, but does
maintain an MRL of 5 PPM for its "Peppers" group.
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UsS 39 Cod EU
Famoxadone 4 {0.02}
39. United States does not maintain a specific MRL for the Famoxadone/Pepper combination, but
does maintain an MRL of 4 PPM for its "Vegetable, Fruiting, Group 8" group.
UsS 40 Cod EU
Fenamidone 1 {0.08},

40. United States does not maintain a specific

MRL for the Fenamidone/Peppe|

does maintain an MRL of 1 PPM for its "Vegetable, Fruiting, Group 8" group.

r combination, but

us Cod EU
Fenbuconazole 0.4 {0.05}
Us 41 Cod 42 EU
Fenhexamid 2 2 2

41. United States does not maintain a specific MRL for the Fenhexamid/Pepper combination, but
does maintain an MRL of 2 PPM for its "Vegetable, Fruiting, Group 8" group.

42. Codex does not maintain a specific MRL for the Fenhexamid/Pepper'combination, but does
maintain an MRL of 2 PPM for its "Peppers" group.

US 43

Cod

EU 44

Fenpropathrin

1

{0.01}

43. United States does not maintain a specific MRL for the Fenpropathrin/Pepper combination, but
does maintain an MRL of 1 PPM for its "Vegetable, Fruiting, Group 8" group.

44. European Union does not maintain a specific MRL for'the Fenpropathrin/Pepper combination, but

does maintain an MRL of 0.01 PPM for its "Sol

anacea’,group.

us Cod EU 45
Fenvalerate 1 {0.02}
45. European Union does not maintain a specific MRL for the Fenvalerate/Pepper combination, but
does maintain an MRL of 0.02 PPM for its "Vegetables Fresh or Frozen" group.
US 46 Cod EU
Flonicamid 0.4 - {0.05}

46. United States does not maintain a,specific
maintain an MRL of 0.4 PPM for its "Vegetable

MRL for the Flonicamid/Pepper combination, but does

, Fruiting, Group 8" group.

Us 47

Cod

EU

Flubendiamide

0.6

{0.2}

47. United States does notmaintain a specific

MRL for the Flubendiamide/Pepper combination, but
does maintain an MRL of 0.6'PPM for its "Vegetable, Fruiting, Group 8" group.

Us/48 Cod EU
Fludioxonil 0.01 2
48. United States does not maintain a specific MRL for the Fludioxonil/Pepper combination, but does
maintain an MRL of 0.01 PPM for its "Vegetable, Fruiting, Group 8" group.
UsS 49 Cod EU 50
Flumioxazin 0.02 0.05
49. United States does not maintain a specific MRL for the Flumioxazin/Pepper combination, but
does,maintain an MRL of 0.02 PPM for its "Vegetable, Fruiting, Group 8" group.
50.European Union does not maintain a specific MRL for the Flumioxazin/Pepper combination, but
does maintain an MRL of 0.05 PPM for its "Vegetables Fresh or Frozen" group.
US 51 Cod EU
Fluopicolide 1.6 - {0.01}

51. United States does not maintain a specific

does maintain an MRL of 1.6 PPM for its "Vegetable, Fruiting, Group 8" group.

MRL for the Fluopicolide/Pepper combination, but

us

Cod

EU 52

Fluoxastrobin

1

{0.05}

52. European Union does not maintain a specific MRL for the Fluoxastrobin/Pe

does maintain an MRL of 0.05 PPM for its "Ve

etables Fresh or Frozen" group.

pper combination, but

us Cod EU
Gamma
Cyhalothrin 0.2
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US 53 Cod EU 54

Glyphosate

0.1 --- 0.1

53. United States does not maintain a specific MRL for the Glyphosate/Pepper combination, but does
maintain an MRL of 0.1 PPM for its "Vegetable, Fruiting, Group 8" group.

54. European Union does not maintain a specific MRL for the Glyphosate/Pepper combination, but
does maintain an MRL of 0.1 PPM for its "Fruiting vegetables" group.

us Cod EU 55

Halosulfuron-

0.05 {06}

55. European Union does not maintain a specific MRL for the Halosulfuron-methyl/Pepper

methyl combination, but does maintain an MRL of 0.01 PPM for its "Vegetables Fresh or Frozen" group.
US 56 Cod 57 EU
Imidacloprid 1 1 1
56. United States does not maintain a specific MRL for the Imidacloprid/Pepper combination, but
does maintain an MRL of 1 PPM for its "Vegetable, Fruiting, Group 8" group.
57. Codex does not maintain a specific MRL for the Imidacloprid/Pepper.combination, but does
maintain an MRL of 1 PPM for its "Peppers" group.
us Cod 58 EU 59
Indoxacarb 0.5 {0.3} {0.3}

58. Codex does not maintain a specific MRL for the Indoxacarb/Pepper combination, but does
maintain an MRL of 0.3 PPM for its "Peppers" group.

59. This MRL is provisional.

us Cod EU 60

Inorganic bromide
resulting from

30 --- 30

60. European Union does not maintain a specific MRLsfor the Inorganic bromide resulting from

fumigation fumigation/Pepper combination, but does maintain an MRL of 30 PPM for its "Solanacea" group.
us Cod EU 61
Lactofen 0.02 {0.01}
61. European Union does not maintain a'specific MRL for the Lactofen/Pepper combination, but does
maintain an MRL of 0.01 PPM for its "Vegetables Fresh or Frozen" group.
Us 62 Cod EU
0.2 {0.1}
Lambda 62. United States does not maintain a specific MRL for the Lambda Cyhalothrin/Pepper combination,
Cyhalothrin but does maintain an MRL 0f.0:2“PPM for its "Vegetable, Fruiting, Group 8" group.
us Cod 63 EU 64
Malathion 8 {0.1} {0.02}

63. Codex does not maintain a specific MRL for the Malathion/Pepper combination, but does
maintain an MRL of 0.1 PPM for its "Peppers" group.

64. European Unionidoes not maintain a specific MRL for the Malathion/Pepper combination, but
does maintain an MRL of 0.02 PPM for its "Solanacea" group.

US 65 Cod EU

Mandipropamid

1 {0.01}

65. United States does not maintain a specific MRL for the Mandipropamid/Pepper combination, but
does maintain an MRL of 1 PPM for its "Vegetable, Fruiting, Group 8" group.

us Cod EU
Maneb 7 {5}
US 66 Cod 67 EU
Metalaxyl 1 1 {0.5}
66. United States does not maintain a specific MRL for the Metalaxyl/Pepper combination, but does
maintain an MRL of 1 PPM for its "Vegetable, Fruiting, Group 8" group.
67. Codex does not maintain a specific MRL for the Metalaxyl/Pepper combination, but does
maintain an MRL of 1 PPM for its "Peppers" group.
us Cod EU 68
Methamidophos 1 - {0.01}

68. European Union does not maintain a specific MRL for the Methamidophos/Pepper combination,
but does maintain an MRL of 0.01 PPM for its "Fruiting vegetables" group.
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us Cod 69 EU 70

Methomyl

2 0.7} 0.2}

69. The MRL is established for the sum of methomyl and thiodicarb. Codex does not maintain a
specific MRL for the Methomyl/Pepper combination, but does maintain an MRL of 0.7 PPM for its
"Peppers" group.

70. Methomyl and Thiodicarb (sum of methomyl and thiodicarb expressed as methomyl)

us7i Cod 72 EU

Methoxyfenozide

2 2 4

71. United States does not maintain a specific MRL for the Methoxyfenozide/Pepper combination,
but does maintain an MRL of 2 PPM for its "Vegetable, Fruiting, Group 8" group.

72. Codex does not maintain a specific MRL for the Methoxyfenozide/Pepper combination, but does
maintain an MRL of 2 PPM for its "Peppers" group.

us Cod EU 73
Mevinphos 0.25 {0.01}
73. European Union does not maintain a specific MRL for the Mevinphos/Pepper combination, but
does maintain an MRL of 0.01 PPM for its "Vegetables Fresh or Frozen*-group.
us 74 Cod EU
Myclobutanil 4 {0.5}
74. United States does not maintain a specific MRL for the Myglobutanil/Pepper combination, but
does maintain an MRL of 4 PPM for its "Vegetable, Fruiting, Group 8" group.
us Cod EU
Naled 0.5
uUs 75 Cod EU
Napropamide 0.1 - 0.1

75. United States does not maintain a specific MRLs for the Napropamide/Pepper combination, but
does maintain an MRL of 0.1 PPM for its "Vegetable, Fruiting, Group 8" group.

us Cod EU 76

Oxydemeton-
methyl

0.75 {0.02}

76. European Union does not maintain.a specific MRL for the Oxydemeton-methyl/Pepper
combination, but does maintain an MRL of 0.02 PPM for its "Fruiting vegetables" group.

us 77 Cod 78 EU 79

Paraquat
dichloride

0.05 0.05 {0.02}

77. United States does not maintain a specific MRL for the Paraquat dichloride/Pepper combination,
but does maintain an MRE6f'0.05 PPM for its "Vegetable, Fruiting, Group 8" group.

78. Codex does not maintain a specific MRL for the Paraquat dichloride/Pepper combination, but
does maintain an MRL,0f 0.05 PPM for its "Fruiting vegetables, other than Cucurbits" group.

79. European Union does not maintain a specific MRL for the Paraquat dichloride/Pepper
combination, but does maintain an MRL of 0.02 PPM for its "Vegetables Fresh or Frozen" group.

us Cod EU 80

Pendimethalin

0.1 - {0.05}

80. Eurepean Union does not maintain a specific MRL for the Pendimethalin/Pepper combination,
but does maintain an MRL of 0.05 PPM for its "Fruiting vegetables" group.

us Cod EU 81
Phosphine 0.01 0.05
81" European Union does not maintain a specific MRL for the Phosphine/Pepper combination, but
does maintain an MRL of 0.05 PPM for its "Fruiting vegetables" group.
us Cod EU 82
2 10
Propamocarb 82. European Union does not maintain a specific MRL for the Propamocarb hydrochloride/Pepper
hydrochlofide: combination, but does maintain an MRL of 10 PPM for its "Solanacea" group.
US 83 Cod EU
Pymetrozine 0.2 1

83. United States does not maintain a specific MRL for the Pymetrozine/Pepper combination, but
does maintain an MRL of 0.2 PPM for its "Vegetable, Fruiting, Group 8" group.

UsS 84 Cod 85 EU

Pyraclostrobin

14 {0.5} {0.5}
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84. United States does not maintain a specific MRL for the Pyraclostrobin/Pepper combination, but
does maintain an MRL of 1.4 PPM for its "Vegetable, Fruiting, Group 8" group.

85. Codex does not maintain a specific MRL for the Pyraclostrobin/Pepper combination, but does
maintain an MRL of 0.5 PPM for its "Peppers" group.

US 86 Cod EU
Pyridalyl 1
86. United States does not maintain a specific MRL for the Pyridalyl/Pepper combination, but deés
maintain an MRL of 1 PPM for its "Vegetable, Fruiting, Group 8" group.
us 87 Cod EU’88
Pyriproxyfen 0.2 1

87. United States does not maintain a specific MRL for the Pyriproxyfen/Pepper combination, but
does maintain an MRL of 0.2 PPM for its "Vegetable, Fruiting, Group 8" group!

88. European Union does not maintain a specific MRL for the Pyriproxyfen/Pepper combination, but
does maintain an MRL of 1 PPM for its "Solanacea" group.

usS 89

Cod

EU 90

S-metolachlor

0.1

{0.05}

89. United States does not maintain a specific MRL for the S-metolachlor/Pepper combination, but
does maintain an MRL of 0.1 PPM for its "Vegetable, Fruiting, Group,8" group.

90. European Union does not maintain a specific MRL for the'S‘metolachlor/Pepper combination, but
does maintain an MRL of 0.05 PPM for its "Vegetables Fresh'or.Frozen" group.

us 91 Cod EU
Sethoxydim 4 {0.5}
91. United States does not maintain a specific MRL for the Sethoxydim/Pepper combination, but
does maintain an MRL of 4 PPM for its "Vegetable, Fruiting, Group 8" group.
US 92 Cod EU 93
Spinetoram 0.4 0.5
92. United States does not maintain a speecifiesMRL for the Spinetoram/Pepper combination, but
does maintain an MRL of 0.4 PPM for its"Vegetable, Fruiting, Group 8" group.
93. European Union does not maintain aspecific MRL for the Spinetoram/Pepper combination, but
does maintain an MRL of 0.5 PPMfer. its "Solanacea" group.
Us 94 Cod 95 EU
Spinosad 0.4 {0.3} 2

94. United States does not-maintain a specific MRL for the Spinosad/Pepper combination, but does
maintain an MRL of 0.4 PPMfor its "Vegetable, Fruiting, Group 8" group.

95. Codex does not maintain a specific MRL for the Spinosad/Pepper combination, but does
maintain an MRL of 0/3 PPM for its "Peppers" group.

UsS 96

Cod

EU

Spiromesifen

0.45

0.5

96. United States does not maintain a specific
does maintain an MRL of 0.45 PPM for its "Ve

MRL for the Spiromesifen/Pepper combination, but

etable, Fruiting, Group 8" group.

us 97

Cod

EU

Spirotetramat

2.5

{2}

97. United States does not maintain a specific

does'maintain an MRL of 2.5 PPM for its "Vegetable, Fruiting, Group 8" group.

MRL for the Spirotetramat/Pepper combination, but

us Cod EU

Streptomycin 0.25
UsS 98 Cod 99 EU

Tebufenozide 1 1 1

98. United States does not maintain a specific MRL for the Tebufenozide/Pepper combination, but
does maintain an MRL of 1 PPM for its "Vegetable, Fruiting, Group 8" group.

99. Codex does not maintain a specific MRL for the Tebufenozide/Pepper combination, but does
maintain an MRL of 1 PPM for its "Peppers" group.

US 100

Cod

EU

Thiamethoxam

0.25

0.5

100. United States does not maintain a specific MRL for the Thiamethoxam/Pepper combination, but
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does maintain an MRL of 0.25 PPM for its "Ve

etable, Fruiting, Group 8" group.

us 101

Cod

EU

Trifloxystrobin

0.5

[0.3)

101. United States does not maintain a specific MRL for the Trifloxystrobin/Pepper combination, but

does maintain an MRL of 0.5 PPM for its "Vegetable, Fruiting, Group 8" group.

us

Cod

EU 102

Trifluralin

0.05

0.5

102. European Union does not maintain a specific MRL for the Trifluralin/Pepper combination, but

does maintain an MRL of 0.5 PPM for its "Fruiting vegetables" group.

US 103

Cod

EU

Uniconazole-P

0.01

103. United States does not maintain a specific MRL for the Uniconazole-P/Peppercombination, but

does maintain an MRL of 0.01 PPM for its "Ve

etable, Fruiting, Group 8" group.

US 104

Cod 105

EU 106

Zeta-Cypermethrin

0.2

0.5

0.5

104. United States does not maintain a specific MRL for the Zeta-Cypermethrin/Pepper combination,

but does maintain an MRL of 0.2 PPM for its "Vegetable, Fruiting, Group8" group.

105. The MRL is established for the sum of cypermethrin and zeta~cypermethrin. Codex does not
maintain a specific MRL for the Zeta-Cypermethrin/Pepper combination, but does maintain an MRL

of 0.5 PPM for its "Peppers" group.

106. European Union does not maintain a specific MRL,for the Zeta-Cypermethrin/Pepper

combination, but does maintain an MRL of 0.5

PPM forjits\'Solanacea" group.
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