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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 Committee is established under the
provisions of Article 4 of the EAC SQMT Act, 2006. The Committee is composed 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, to keep 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
In the preparation of this East African Standard, the following sources were consulted extensively:
UNECE STANDARD FFV 25:2003, Marketing and commercial quality control of onions

United States Standards for Grades of Onions (Other Than Bermuda-Granex-Grano and Creole
Type), Effective October 10, 1995 (Reprinted — January 1997)

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 Alimentarius website: http://www.codexalimentarius.net/mrls/pestdes/jsp/pest_g-e.jsp
USDA Foreign Agricultural Service website: http://www.mrldatabase.com

USDA Agricultural Marketing Service website: http://www.ams.usda.gov/AMSv1.0/Standards
USDA Plant Inspectorate Service website: http://www.aphis.usda.gov/import_export/plants
European Union: http://ec.europa.eu/sanco_pesticides/public

Assistance derived from these sources and others inadvertently not mentioned is hereby
acknowledged.

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 language for buyers and sellers.

¥% the structure of the CODEX, UNECE, USA, ISO and other internationally significant standards;

¥% 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 CD/K/060:2010

Fresh onions — Specification and grading

1 Scope

This standard applies to onions of varieties (cultivars) grown from Allium cepa L. to be supplied to the
consumer in the natural state, green onions with full leaves and onions for industrial processing being
excluded.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For 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
CD/K/378:2010, Horticultural industry — Code of practice

3 Definitions

For the purpose of this standard the following definition shall apply:

3.1

mature

well cured. Midseason onions which are not customarily held in storage shall be considered mature
when harvested in accordance with good commercial practice at a stage which will not result in the
onions becoming soft or spongy.

3.2

dormant

at least 90 percent of the onions in any lot show no evidence of growth as indicated by distinct
elongation of the growing point or distinct yellow or green color in the tip of the growing point

3.3
fairly firm
the onion may yield slightly to moderate pressure but is not appreciably soft or spongy

3.4
fairly well shaped
having the shape characteristic of the variety, but onions may be slightly off-type or slightly misshapen

35
wet sunscald
sunscald which is soft, mushy, sticky or wet

3.6

doubles
onions which have developed more than one distinct bulb joined only at the base

© EAC 2010 — All rights reserved 1
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3.7

bottlenecks
onions which have abnormally thick necks with only fairly well developed bulbs

3.8

scallions
onions which have thick necks and relatively small and poorly developed bulbs

3.9

damage

any specific defect described in this section; or any equally objectionable variation of any one of these
defects, any other defect, or any combination of defects, which materially detracts from the
appearance, or the edible or marketing quality of the onions. The following specific defects shall be
considered as damage:

(@)
(b)

()
(d)

(e)

(f)

(9)

(h)

(i)

0
(k)

()

(m)

(n)

Seedstems which are tough or woody, or which are more than 6.35 mm in diameter;

Splits when onions with two or more hearts are not practically covered by one or more outer
scales;

Tops when more than 30 percent of the onions in a lot have tops 76 mm or more in length;

New roots when most roots on an individual onion have grown to a length of 50 mm or more in
length;

Dry roots when more than 20 percent of the onions in a lot have practically all roots 50 mm or
more in length;

Dry sunken areas when the affected areas exceed the equivalent to that of a circle 12.7 mm in
diameter on an onion 70 mm in diameter which does not have the outer papery scale covering
the affected areas or when the affected areas exceed the equivalent to that of a circle 19 mm in
diameter on an onion 70 mm in diameter which has the outer papery scale covering the
affected areas. Correspondingly lesser or greater areas are allowed on smaller or larger
onions;

Sunburn when more than 33 % of the onions in a lot have a medium green color on one-third of
the surface;

Sprouts when visible, or when concealed within the dry top and more than 19 mm in length on
an onion 5 cm or larger in diameter, or proportionately shorter on smaller onions;

Peeling when more than one-half of the thin papery skin is missing, leaving the underlying
fleshy scale unprotected;

Cracked fleshy scales when one or more of the fleshy scales are cracked;

Watery scales when more than the equivalent of the entire outer fleshy scale is affected by an
off-color, watersoaked condition. The off-color must be of some shade of brown or yellow;

Dirt, staining or other foreign matter when more than 20 % of the onions in a yellow, brown or
red lot, or more than 15 % of the onions in a white lot are appreciably stained. Onions with
adhering dirt or other foreign matter shall be judged on the same basis as stained onions;

Mechanical when any cut extends deeper than one fleshy scale, or when any bruise breaks a
fleshy scale; and,

Translucent scales when more than the equivalent of two entire outer fleshy scales have a
watersoaked condition.

© EAC 2010 — All rights reserved
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3.10
diameter
the greatest dimension measured at right angles to a straight line running from the stem to the root

3.11
badly misshapen
the onion is so misshapen that its appearance is seriously affected

3.12

serious damage

any specific defect described in this section; or any equally objectionable variation of any one of these
defects, any other defect, or any combination of defects, which seriously detracts from the
appearance, or the edible or marketing quality of the onions. The following specific defects shall be
considered as serious damage:

(a) Watery scales when more than the equivalent of two entire outer fleshy scales are affected by
an off-colored, watersoaked condition. The off-color must be of some shade of brown or yellow;

(b)  Dirt, staining or other foreign matter when more than 25 percent of the onions in a lot are badly
stained. Onions with adhering dirt or other foreign matter shall be judged on the same basis as
stained onions;

(c) Seedstems when more than 12.7 mm in diameter;

(d)  Sprouts when the visible length is more than 12.7 mm,;

(e) Mechanical when any cut extends deeper than two fleshy scales, or when cuts seriously
damage the appearance of the onion; and,

() Dry sunken areas when extending deeper than one fleshy scale, or when affecting an area
equivalent to that of a circle 25 mm in diameter on an onion 70 mm in diameter, or
correspondingly lesser or greater areas on smaller or larger onions.

3.13

one type
the onions are within the same general color category

4 Provisions concerning quality
4.1 General

The purpose of the standard is to define the quality requirements of onions at the export control stage,
after preparation and packaging.

4.2 Minimum requirements

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

(8 intact;

(b)  sound; produce affected by rotting or deterioration such as to make it unfit for consumption is
excluded

(c) clean, practically free of any visible foreign matter
(d) free from damage due to frost

(e) sufficiently dry for the intended use (in the case of pickling onions, at least the first two outer
skins and the stem must be fully dried)

© EAC 2010 — All rights reserved 3
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) without hollow or tough stems

(g) practically free from pests

(h)  practically free from damages caused by pests
0] free of abnormal external moisture

()] free of any foreign smell and/or taste.

In addition the stems must be twisted or clean cut and must not exceed 6 cm in length (except for
stringed onions).

4.2.2 The development and condition of the onions must be such as to enable them:
(a) to withstand transport and handling, and

(b) to arrive in satisfactory condition at the place of destination.

4.3 Classification

The onions are classified in two classes defined below:

431 Classl

Onions in this class must be of good quality. Their characteristics must be typical of the variety.
The bulbs must be:

¥% firm and compact

¥% unsprouted (free from externally visible shoots)

¥, free from swelling caused by abnormal vegetative development

¥ practically free of root tufts; however, for onions harvested before complete maturity, root tufts are
allowed.

The following defects, however, may be allowed, provided they do not affect the general appearance
of the produce, the quality, the keeping quality or presentation in the package:

¥ aslight defect in shape
% a slight defect in colouring

¥ light staining which does not affect the last dried skin protecting the flesh, provided it does not
cover more than one fifth of the bulb’s surface

% superficial cracks in, and partial absence of the outer skins, provided the flesh is protected.
4.3.2 Classll

This class includes onions which do not qualify for inclusion in Class |, but satisfy the minimum
requirements specified above. They must be reasonably firm.

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

% defect in shape

4 © EAC 2010 — All rights reserved
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% defect in colouring

¥. early evidence of externally visible shoot growth (no more than 10 per cent by number or weight
by unit of presentation)

¥ traces due to rubbing

¥ slight marking caused by parasites or disease

¥ small healed cracks

¥ slight bruising, healed, unlikely to impair keeping qualities
¥4 root tufts

¥ stains which do not affect the last dried skin protecting the flesh, provided they do not cover more
than half the bulb’s surface

% cracks in the outer skins and partial absence of over a maximum of one third of the bulb’s surface,
provided the flesh is not damaged.

5 Provisions concerning sizing

Size is determined by the maximum diameter of the equatorial section. The difference between the
diameters of the smallest and largest onions in the same package must not exceed:

% 5 mm where the diameter of the smallest onion is 10 mm and over but under 20 mm. However,
where the diameter of the onion is 15 mm and over but under 25 mm, the difference may be 10
mm

% 15 mm where the diameter of the smallest onion is 20 mm and over but under 40 mm
% 20 mm where the diameter of the smallest onion is 40 mm and over but under 70 mm

% 30 mm where the diameter of the smallest onion is 70 mm or over.
The minimum diameter is fixed at 10 mm.
6 Provisions concerning tolerances

Tolerances in respect of quality and size shall be allowed in each package (or in each batch, for
onions in bulk) for produce not satisfying the requirements of the class indicated.

6.1 Quiality tolerances
6.1.1 Class|

10 per cent by number or weight of onions not satisfying the requirements of this class, but meeting
those of Class Il or, exceptionally, coming within the tolerances of that class.

6.1.2 Classll

10 per cent by number or weight of onions satisfying neither the requirements of the class nor the
minimum requirements with the exception of produce affected by rotting or any other deterioration
rendering it unfit for consumption.

6.2 Size tolerances

For all classes: 10 per cent by number or weight of onions not satisfying the size identified, but with a
diameter of no more than 20 per cent below or above it.

© EAC 2010 — All rights reserved 5
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7 Provisions concerning presentation

7.1 Uniformity

The contents of each package (or lot, for produce presented in bulk) must be uniform and contain only
onions of the same origin, variety, quality and size.

However, sales packages, of a net weight not exceeding three kilogrammes, may contain mixtures of
onions of different colours, provided that they are uniform in quality, and, for each colour concerned,
in origin, variety and size.

The visible part of the contents of the package (or lot, for produce presented in bulk) must be
representative of the entire contents.

7.2 Packaging

Onions must be packed in such a way as to protect the produce properly.

The materials used inside the package must be new, clean and of a quality such as to avoid causing
any external or internal damage to the produce. The use of materials, and in particular of paper or
stamps bearing trade specifications is allowed, provided the printing or labelling is done with non-toxic

ink or glue.

Stickers individually affixed on the produce shall be such that, when removed, neither leave visible
traces of glue, nor lead to skin defects.

Packages must be free of all foreign matter.
7.3 Presentation

Onions may be presented:

% arranged in layers

¥ loose in a package (including bulk bins)
¥ transported in bulk

¥% in strings

¥ either of a certain number of bulbs, in which case the strings must contain at least six onions (with
fully dried stems)

¥% or of a certain net weight.

For stringed onions, the characteristics of the strings in any one package (number of bulbs or net
weight) must be uniform.

8 Marking and labelling
8.1 Consumer packages
In addition to the requirements of EAS 38, the following specific provisions apply:

8.1.1 Nature of produce

If the produce is not visible from the outside, each package shall be labelled as to the name of the
produce and may be labelled as to name of the variety and/or commercial type.

6 © EAC 2010 — All rights reserved
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8.2 Non-retail containers

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

For onions transported in bulk (direct loading into a transport vehicle) these particulars must appear
on a document accompanying the goods, and attached in a visible position inside the transport
vehicle.

8.2.1 Identification

The exporter, packer and/or dispatcher shall be identified by name and physical address (e.qg.
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.2

8.2.2 Nature of produce

¥ "Onions" if the contents are not visible from the outside.

% In the case of sales packages containing a mixture of different colours of onions:

¥ ‘Mixed onions’ or equivalent denomination,

¥ If the contents are not visible from the outside, the indication of each of the colours present in the
package and of the minimum number of pieces of each of the colours concerned.

8.2.3  Origin of produce

¥ Country of origin and, optionally, national, regional or local place name.

¥ In the case of sales packages containing a mixture of onions of different colours and different
origins, the indication of each country of origin shall appear next to the name of the colour
concerned.

8.2.4 Commercial specifications

¥ Class

¥ Size expressed by minimum and maximum diameters

¥% Net weight.

8.2.5 Official control mark (optional)

9 Contaminants

9.1 Pesticide residues

Onions shall comply with those maximum pesticide residue limits established by the Codex

Alimentarius Commission for this commodity. The limits listed below were current as of the dates

indicated. The table below provides current MRLs while Annex E provides current MRLs for the USA,
EU and Codex markets.

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.

© EAC 2010 — All rights reserved 7
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Maximum pesticide residue limits and extraneous max imum residue limits in onions ( Allium
cepa) (current as at 2009-06-07)

Type | Unit symbol | Limit [ Method of test | Notes
Bulb Onions

ALDICARB MRL (mg/kg) 0.1
BENALAXYL MRL (mg/kg) 0.2
BENTAZONE MRL (undef) 0.1
CHLOROTHALONIL MRL (mg/kg) 0.5
CHLORPYRIFOS MRL (undef) 0.2
CLETHODIM MRL (mg/kg) 05
CYPERMETHRIN MRL (mg/kg) 0.1
CYPRODINIL MRL (undef) 0.3
CYROMAZINE MRL (mg/kg) 0.1
DELTAMETHRIN MRL (mg/kg) 0.05 Used also as veterinary drug
DIAZINON MRL (mg/kg) 0.05
DICHLOFLUANID MRL (mg/kg) 0.1
DICLORAN MRL (mg/kg) 0.2
DIMETHENAMID-P MRL (undef) (*) 0.01
DITHIOCARBAMATES MRL (undef) 0.5 Source of data: mancozeb
FLUDIOXONIL MRL (undef) 05 Interim MRL (2005-2009)
FOLPET MRL (undef) 1
GLUFOSINATE-AMMONIUM MRL (mg/kg) 0.05
IMIDACLOPRID MRL (mg/kg) 0.1
IPRODIONE MRL (mg/kg) 0.2
MALATHION MRL (undef) 1
MALEIC HYDRAZIDE MRL (mg/kg) 15
METALAXYL MRL (mg/kg) 2
METHIDATHION MRL (mg/kg) 0.1
METHIOCARB MRL (mg/kg) 0.5
METHOMYL MRL (mg/kg) 0.2
PIRIMICARB MRL (undef) 0.1
PROCYMIDONE MRL (mg/kg) 0.2
PYRACLOSTROBIN MRL (undef) 0.2
PYRIMETHANIL MRL (mg/kg) 0.2
VINCLOZOLIN MRL (mg/kg) 1

Spring onions
CYROMAZINE MRL (mg/kg) 3
DIAZINON MRL (mg/kg) 1
DITHIOCARBAMATES MRL (undef) 10 Source of data: maneb
FLUDIOXONIL MRL (undef) 5 Interim MRL (2005-2009)
MALATHION MRL (undef) 5
PERMETHRIN MRL (mg/kg) 0.5
PYRIMETHANIL MRL (mg/kg) 3

9.2 Heavy metals

Onions shall comply with those maximum levels for heavy metals established by the Codex
Alimentarius Commission for this commodity. The current limits are as indicated below:

Metal Unit of measurement 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
10 Hygiene

10.1 It is recommended that the produce covered by the provisions of this Standard be prepared
and handled in accordance with the appropriate sections of CAC/RCP 1, CAC/RCP 53, and other
relevant Codex texts such as Codes of Hygienic Practice and Codes of Practice.

10.2  The produce should comply with any microbiological criteria established in accordance with
CAC/GL 21.
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Red onions Seeding onions

Yellow onions Spring onions
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Green onions Onion farm

Yellow, white and red onions Spring onion
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Chinese onions Green onions seeding

Chinese onions seeding Green onions
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Annex A
(informative)

Guide to cold storage

A.l Scope

This annex gives recommendations for the storage, with or without the use of artificial refrigeration, of
onions intended for long-term conservation and consumption in the fresh state.

A.2 Limits of application
This annex provides guidance of a very general nature only. Because of the variability of the product
according to the time and place of cultivation, local conditions may make it necessary to define other

conditions for harvesting or other physical conditions in the store.

This annex does not apply unreservedly, therefore, to all cultivars in all climates, and it will remain for
each specialist to be the judge of any modifications to be made.

Moreover, this annex does not take into account the role played by ecological factors, and wastage
during storage is not dealt with.

Subject to the restrictions arising from the fact that onions are living material, the application of the
guidelines contained in this annex should enable much wastage in storage to be avoided and thus
should enable long-term storage to be achieved in most cases.

A3 Conditions of harvesting and putting into store

A.3.1 Cultivars

It is necessary to choose onions of cultivars recognized as being well suited for keeping.

NOTE 1 Onions of late cultivars are generally chosen.

A.3.2 Harvesting

The onions should be harvested when 65 % to 75 % of the green leaves have turned yellow, the
necks have become soft and the leaves are drooping, and the bulbs are covered with well

differentiated outer scales signifying that they are in a state of physiological rest.

The onions should be harvested in such a way that they are neither bruised or otherwise damaged.
The stem should be cut so that it does not exceed 4 cm after drying (see A.3.4)

A.3.3 Quality characteristics
Quantitative inspection of onions for conservation is strongly recommended.

It is necessary to choose onion bulbs of good quality, meeting the following requirements: sound, free
from mechanical injuries, well covered by outer scales, well dried, ripe and homogeneous.

The onions should be free from foreign odour.

Bulbs having floral stems, or which are not covered by outer scales, which are double, triple, too
large, too small, deformed, or not fully mature, should not be stored.

A.3.4 Various treatments before storage

To avoid sprouting, approved phytosanitary inhibitors may be applied if their use is not restricted.

12 © EAC 2010 — All rights reserved
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Before storage, the onions should be dried to eliminate excess external moisture and moisture in the
outer scales, the rootlets and the neck.

If natural drying is not possible, a suitable method of artificial drying should be used, for example
exposure to a current of warm dry air for a period of 4 days up to a maximum of 8 days, depending on
the moisture content. The air temperature may be up to a maximum of 30T and the relative humidity
should, if possible, be from 60 % to 70 %. The rate of air flow may be from 2 m®min to 2.5 m*/min per
cubic metre of bulbs. Ventilation should be effected either with fresh air from outside the store or with
a mixture of outside and inside air, with different rates of air change for the two different types of
ventilation. Alternatively, the internal air may simply be recirculated in closed circuit, in which case the
recommended air circulation ratio is from 40 to 50 per hour.

Drying has been achieved when the moisture content of the outer scales reaches 12 % to 14 %. At
this moisture content, bulbs rustle when handled.

To avoid risk of damage to the onions in transport, it is recommended that drying be carried out at the
storage site, in a room specially equipped to carry out this treatment.

Artificial drying should be carried out directly after harvesting, while the onions are in a state of
physiological rest, because subsequent treatment with warm air (up to 30 °C) promotes sprouting.

A.3.5 Putting into store

Stores for keeping onions should be refrigerated or provided with an air-ventilation system with
distribution of air through the floor, and should be perfectly dry, clean and disinfected. Filling of stores
should be carried out quickly, without exceeding a period of 7 days to 8 days

It is necessary to avoid storage of onions with other vegetables or fruits to which their particular taste
and odour may be transmitted. Storage of onions and garlic in the same store is, however,
permissible.

The onions should be put into store as soon as possible after drying, if this has not been carried out in
the store. In the case of storage in bulk. if the onions are not completely dry it is necessary to start
ventilation immediately, without waiting for the store to be completely filled.

A.3.6 Method of storage

The onions may be stored in bulk, in packages on pallets, in box pallets, in crates, in sacks or in
containers. Onions packed in sacks may be stored for only a short period of time.

In the case of storage in bulk. the maximum storage level should be of the order of

a) 2 m to 2.5 m. for storehouses with natural ventilation, and

b) 3.5 m to 4.5 m, for storehouses with forced ventilation,

the exact level being dependent on the resistance of the bulbs to crushing.

To avoid damage, packages should be stacked 5 to 7 tiers high, and a gap of 15 cm to 20 cm in the
proximity of the side walls and of 5 cm to 8 cm between the stacks of packages should be provided to
ensure the free circulation of air.

A4 Optimum storage conditions”

A4.1 General

For the conservation of onions, the temperature and humidity conditions are varied according to

a) the technological phase of conservation:
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b) the specificity of the cultivar:
C) the storage system:

d) the storehouse itself, i.e., whether it possesses an ambient-air ventilation system or uses
artificial refrigeration.

The temperature and moisture conditions should be maintained constant throughout the storage
period. The maximum allowable variations in temperature and relative humidity are +1 °C and +5 %
respectively.

Conservation factors should be controlled every day quality control of onions should be carried out
every 7 days to 10 days to verify the phytosanitary and behavioural state of the product.

A.4.2 Temperature
A.4.2.1 Optimum temperature

Long-term storage of onions may be achieved at various temperatures according to the storage
system used and the resistance of the cultivar to low temperatures, as follows'

a) storage at ambient temperature in stores without artificial refrigeration (with natural or forced
ventilation)

b) storage at a temperature of 0 °C + 1 °C for cultivars with moderate resistance to cold.

C) storage at a temperature of 1°C to -2.5°C (i.e., the onions are almost frozen) for cultivars with
good resistance to cold

A.4.2.2 Control of temperature conditions
A.4.2.2.1 Control using cold ambient air

Air from outside the storehouse may be introduced whenever the temperature outside is less than that
inside.

To avoid the risk of frost damage to the onions, air having a temperature of less than - 3 °C shall not
be introduced into the storehouse. The ventilation and insulation system should be such that the
required temperature may be maintained for as long as outside conditions are favourable.

A.4.2.2.2 Control using artificial refrigeration

In this case, air circulation takes place in a closed circuit. It is recommended that the air be renewed
at regular intervals throughout the storage period.

A.4.3 Relative humidity

To help prevent the development of mould and the appearance of roots, a constant relative humidity
of 70% to 75% is recommended.

A.4.4 Air circulation

To obtain constant temperature and relative humidity, it is necessary to set very strict requirements for
the air-circulation system. Two different types of air circulation may be distinguished.

A.4.4.1 Closed-circuit circulation

The objective of this type of circulation is to promote cooling of the onions to maintain their
temperature uniform, and to remove from the packages gases and volatile compounds resulting from
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the metabolic processes of the onions.

An air-circulation ratio of 20 to 30 per hour is recommended both for systems using cold ambient air
and for systems using artificial refrigeration.

A.4.4.2 Air renewal

The high density storage of onions produces an accumulation of carbon dioxide due to the respiration
of the onions. It is necessary to eliminate this by introducing fresh air at regular intervals throughout
the storage period. The air-circulation system should provide a rate of air change of 20 to 30 per hour.

A.45 Storage life

When using cooling with ambient air, the storage life may vary from 3 months to 7 months according
to the cultivar and the climatic conditions in the country or region in which the onions are stored.
When using artificial refrigeration, the expected storage life may be up to 9 months.

A.4.6 Operations during and at the end of storage

The onions should not be handled if they exhibit crystals of ice. Precautions should also be taken to
avoid any risk of freezing of supercooled onions during handling.

To avoid all traces of moisture on the surface of the bulbs, when the onions are taken out of storage,
it is recommended that the onions are kept for approximately 24 h at an intermediate temperature.
Then conditioning and packaging of onions for delivery may proceed.

A5 Other conservation processes

Chemical sprouting inhibitors may be used in countries where their use is not restricted. In the case of

onions destined for export after storage, account should be taken of the restrictions on the use of
chemical inhibitors in force in the importing country

Interesting results have also been obtained with the use of ionizing radiation of the order of 6 000 rad
to 10000 rad. This conservation technique is, however, subject to restrictions in certain countries.
A.6 Summary of recommended storage conditions

The technological phases and their duration, and the corresponding conditions that should be effected
are indicated in Table A.1.

Table A.1 — Summary of storage conditions for onion S
Technological phase Duration Temperature Relative Ventilation
days °C humidity, rate
max % h/day
Drying 4t08 External air or warm | 70 18 to 20
air (30 max.)
Cooling 10to 14 +21t0 -2 75 16 to 20
Storage Under ambient | 90to 210 | Ambient air (-3 min.) 75 6108
conditions
Under artificial | 180t0 270 | -1to +1 7 75 6t08
refrigeration -1t0-252
Y For the cultivars having a moderate resistance to cold
% For cultivars having a good resistance to cold
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Annex B
(informative)

Commercial production guide

B.1 Introduction

Onions are one of the oldest vegetables in continuous cultivation dating back to at least 4,000 BC.
The ancient Egyptians are known to have cultivated this crop along the Nile River. There are no
known wild ancestors but, the centre of origin is believed to be Afghanistan and the surrounding
region. Onions are among the most widely adapted vegetable crops. They can be grown from the
tropics to sub arctic regions. This adaptation is primarily due to differing response to day length.
Unlike most other species, day length influences bulbing in onions as opposed to flowering. Onion
bulbs are placed into three groups based on their response to hours of day length. The short-day bulb
varieties with day lengths of 11-12 hours while intermediate bulb varieties with day lengths of 13-14
hours; finally, the long-day varieties bulb with day lengths of 16 hours or greater.

Transplant production

Short-day onions can be grown from both seed and transplants, but the majority are grown from
transplants. Land for transplant production should not have been in onions or related Alliums for at
least 3 years. This is not always possible with fixed centre-pivot systems. Avoid sites with a history of
onion diseases and severe weed problems.

Once a site is selected, take a soil test to determine the optimum level of fertility and soil pH. When
submitting a soil sample, indicate that they are for transplants or plant-bed onion production. The site
should be deep turned to bury any residue from the previous crop.

The plantbed soil should have a pH range of 6.0-6.5 for optimum growth. If the soil pH is low,
applications of lime are recommended. Dolomitic lime is preferred over calcitic lime because it
supplies calcium and magnesium while adjusting the pH. Changing soil pH is a relatively slow
process, so if low pH is suspected early, soil testing and lime application is advantageous to ensure
the soil pH is corrected in sufficient time for planting. Soil pH can take several months to change with
lime applications.
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Variety selection and characteristics

Figure 1 — Bulb Shapes
1 - flattened globe; 2 - globe; 3 - high globe; 4 - spindle; 5 - Spanish; 6 - flat;
7 - thick flat; 8 - Granex; 9 — top

Along with maturity, varieties perform differently on a wide range of quality attributes as well as yield.
Varieties can differ for pungency, sugar content, disease resistance, seed stem formation, double
centres, bulb shape, and bulb size. Consider all of these characteristics when making decisions on
variety selection.

Soils and fertilizer management

Onions grow best on fertile, well-drained soils. Most sandy loam, loamy sand or sandy soils are also
advantageous to sweet onion production. These soils are inherently low in sulfur, which allows greater
flexibility in sulfur management to produce sweet onions. Avoid soils with heavy clay content and
coarse sandy soils. Clay soils tend to have a higher sulfur content that can lead to pungent onions.
Sandy soils are difficult to manage because they require more fertilizer and water.

Always base fertilizer and lime requirements on a recent, properly obtained soil sample. Check with
your local county Extension office or crop consultant regarding proper procedures for soil sampling
and interpretation of results. Take the soil test a few months prior to crop establishment in order to
determine lime requirements and make necessary lime applications in a timely manner. If soil test
results show a pH below 6.0, apply and disk in dolomitic lime 2-3 months before land preparation to
bring the pH to the optimum range of 6.2-6.5. It is essential to apply sufficient lime to keep the soil pH
above 6.0. Low pH can cause nutrient deficiencies during the growing season. Also, high rates of
fertilizer used in producing onions cause the pH to drop during the growing season. If the pH is not
corrected at the beginning of the onion season, nutrient deficiencies could occur during the year and
reduce yields. Calcium and phosphorous deficiencies can often be linked to low pH, even though soil
tests indicate adequate levels. Foliar applications of calcium may help overcome calcium deficiencies.
But phosphorus deficiencies due to low pH can be difficult to correct during the growing season.

Onions require more fertilizer than most vegetable crops because fertilization of both plant beds and
dry bulb onions must be considered. They respond well to additional fertilizer applied 40-60 days after
seeding or transplanting. The method of fertilizer application is very important in obtaining maximum
yield, with multiple applications ensuring good vyields. This increases the amount of fertilizer used by
the plant and lessens the amount lost from leaching. More recent research indicates that good results
can be obtained with as few as three fertilizer applications. Preplant fertilizer will vary with the natural
fertility and cropping history. Proper application methods and function of various nutrients are outlined
below.
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Nitrogen (N) especially in nitrate (NOz) form, is extremely leachable. If too little nitrogen is available,
onions can be severely stunted. High nitrogen rates are believed to produce succulent plants that are
more susceptible to chilling or freezing injury and disease, and to production of flower stalks. Onions,
heavily fertilized with nitrogen, are believed to not store well. Finally, excess nitrogen late in the
growing season is believed to delay maturity and causes double centers. Make the final nitrogen
application at least 4 weeks prior to harvest. Rates of nitrogen vary depending on soil type, rainfall,
irrigation, plant populations, and method and timing of applications. Dry bulb production, from
transplanting, requires between 125-150 pounds per acre nitrogen. It is usually best to incorporate 25-
30 percent of the recommended nitrogen prior to planting; apply the remainder in two to three split
applications.

Phosphorus (P) is essential for rapid root development. It is found in adequate levels in most soils
but is not readily available at low soil temperatures. Because of these factors, under most conditions,
apply all of the P preplant and incorporated before transplanting. Count this amount as part of the
total seasonal fertilizer application.

Potassium (K) is an important factor in plant water relations, cell-wall formation, and energy reactions
in the plant. Potassium is subject to leaching from heavy rainfall or irrigation. Therefore, it is best to
split K applications by incorporating 30-50 percent of the recommended K before planting and splitting
the remainder in 1-2 side dress applications. A low K level makes plants more susceptible to cold
injury.

Sulfur (S) is an essential element for plant growth. Early applications of sulfur are advisable in direct-
seeded and transplanted onions.

Boron (B) is required by direct-seeded or transplanted onions in the field. If the soil test shows B
levels are low, apply 1 pound of B per acre and incorporate prior to transplanting or seeding. Do not
exceed the recommended amount since boron can be toxic to onions.

Zinc (Zn) levels determined to be low by soil testing can be corrected by applying 5 pounds of Zn per
acre. Excessive amounts of Zn can be toxic, so apply only if needed. Zinc is usually added in the
preplant fertilizer.

Magnesium (Mg) levels in the soil must be adequate for good onion growth. If dolomitic limestone is
used in the liming program, it will usually supply some of the required Mg. However, if soil pH is
adequate and the soil-test Mg level is low, apply 25 pounds of Mg per acre in the preplant fertilizer.

A complete fertilizer with minor elements will provide most of the other required nutrients.
Micronutrients can become toxic if excessively applied. Apply them only when needed and in precise
amounts. Routine visual inspection of onion fields to watch for nutrient deficiencies is always
important. However, during periods of high rainfall or frequent irrigation, be particularly aware of the
potential for nutrient deficiencies to occur.

Deficiencies of major nutrients cannot be feasibly corrected through foliar nutrient applications. It is
important to properly manage soil fertility to maintain optimum growth and development. Some
deficiencies of minor elements can be remedially corrected through foliar applications. Thus, it is
always best to supply adequate amounts of these nutrients through your basic soil fertility program.
Plants use nutrients more efficiently when the nutrients are taken up from the soil. By the time you
visually see deficiency symptoms, you have probably already lost some potential yield.

Plant tissue analysis

Plant tissue analysis is an excellent tool to evaluate crop nutrient status. Use periodic tissue analysis
to determine if fertility levels are adequate or if supplemental fertilizer applications are required.
Tissue analysis can often be used to detect nutrient deficiencies before they are visible.

Plant tissue analysis is accomplished by sampling the most recently mature leaves of the plant. Take

a sample of 20-30 leaves from the field area(s) in question. Check with your local county Extension
office or crop consultant on proper tissue analysis techniques.
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B.2 Cultural practices

Transplants are field set on slightly raised beds approximately 1.2 m wide. Beds are 6 feet centre to
centre. These beds or panels, as they are sometimes called, will have four rows of onions spaced 30-
35 cm apart and a spacing of 11 cm - 15 cm within the row (Figure 2). The spacing is determined by
peg spacing on a pegger used to place holes in the bed surface 2.5 cm — 5 cm deep (Figure 3).
Transplants are hand set in each hole.

Figure 2 — Typical onion field Figure 3 — Pegger

Harvest maturity is reached when 20-50 percent of the onion tops are down. In most seasons, onion
neck tissue breaks down when the plant is mature. Although this is a good rule-of-thumb for deter-
mining when onions mature, the tops may not go down as readily in some years or for some varieties.
In addition, early varieties are very day length sensitive and usually go down early and uniformly.
Harvest these early varieties when 100 percent of the tops go down. They can be allowed to stay in
the field for a week after tops go down and will continue to enlarge. This will increase the yield as the
bulbs continue to increase in size. Knowing the variety and carefully inspecting the crop is the best
method to determine maturity. Whether the tops go down or not, the neck tissue will become soft,
pliable, and weak at maturity. Onions harvested too early may be soft and not dry down sufficiently
during curing. In addition, they may begin to grow because they are not completely dormant. If the
onions are harvested too late, there may be an increase in post-harvest diseases and sun-scald on
the shoulder of the bulb. Although hybrids will have a narrow window of maturity, they will not all
mature at once. Generally, a field of onions will be harvested before all the bulbs have their tops
down.

Onions are prone to physiological disorders that growers should try to minimize. One such disorder is
splits or doubles. This condition is caused by cultural and environmental factors as well as being
influenced by genetics. Over-fertilization, uneven watering, and temperature fluctuations (particularly
below 20 degrees F) are all believed to influence double formation. Some varieties are more prone to
production of doubles than others. Varieties prone to doubling should be seeded a week or so later on
the plant beds as well as transplanted a bit later to minimize this disorder.

Onions are biennials, forming bulbs the first year. These act as a food source the following year when
the plant flowers. The process of flowering in onions is called bolting. A seed stalk or scape will form
very quickly and appear to bolt up. These flower stalks or seed stems can form in the first year if
appropriate environmental conditions occur and plant size are favourable. Cool temperatures during
the latter part of the growing season, when plants are relatively large, can result in a high percentage
of seed stems. There also appears to be a variety component to seed stem formation.

Generally, onions can withstand light to heavy frosts, but hard freezes can result in onion damage.
Freeze injury may be readily detectable as trans-lucent or water soaked outer scales of the bulbs.
One or two days after the freeze event, onions should be cut transversely to see if translucent scales
are present. In some cases, freeze damage may not be readily detectable for several days. In these
cases, the growing point may have been affected and subsequent growth will be abnormal, increasing
the incidence of doubles. Apparently the growing point is damaged to the extent that two growing
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points develop. Under severe freeze conditions the plant may be killed. Control of freeze and frost
injury is usually done by cultivating the fields, if such an event is anticipated. Cultivating fields results
in a layer of moist soil at the surface that acts as insulation. This holds the day’s heat in the soill
around the bulb and root. The downside to cultivating is the possible increase of disease caused by
throwing up contaminated soil on tender onion tissue.

Onions may develop disorders that are not associated with insect, disease, or nutrient problems.
Greening is one such occurrence. This occurs when the bulb is exposed to sunlight for an extended
period of time. Early fertilizer application is needed to develop a strong healthy top, which shades the
bulb during development.

Sun-scald will occur at the shoulder of all onions that are exposed to sunlight for an extended period
of time. Bulb sun-scalding can occur when maturity is reached and harvest is delayed. Harvest should
occur as soon as possible after the crop has matured. Scales several layers deep will dry and turn
brown. Under severe conditions, the internal tissue may actually cook or become soft and translucent.

Translucent scale is a physiological disorder similar in appearance to freeze injury. The big difference
is freeze injury will always affect the outer scales whereas translucent scale may first appear on
scales several layers deep in the bulb. Translucent scale is a post-harvest phenomenon caused by
high CO, in storage facilities. This is most likely to occur in refrigerated storage without adequate
ventilation. CO, levels above 8 percent will increase the chance of translucent scale. Growers and
packers should carefully monitor storage facilities to prevent this.

Physical damage of onions may be confused with Botrytis leaf blight (see disease section). This
damage is usually caused by wind blown sand or hail. Strong winds can cause flecking of leaves,
particularly in fields with dry sandy soils. Hail damage will usually be more severe, with large (0.32-
0.643 cm diameter) white or yellow lesions on the leaves. The shoulders of the exposed bulbs will
often have a dimpled feel. In severe cases, the crop can be defoliated and destroyed.

Occasionally plants may exhibit a striped appearance. If this is widespread in a field, S deficiency is
the probable cause (see fertility section). If it appears on an isolated plant, it is probably a chimera.
Chimeras result when a mutation occurs in the meristematic tissue (growing point) resulting in a
striped plant. This should not be a concern.

B.3 Diseases of onions

Onion diseases can cause severe losses by reducing yield and quality of marketable onions. These
onion diseases can occur in seedbeds, production fields and storage. Disease management requires
a systems approach involving practices such as rotation, sanitation, optimum fertilization, preventive
fungicide/bactericide applications, harvest timing and proper handling, harvesting, and storage. If one
or more of these practices are omitted, disease management is significantly compromised.

B.3.1 Fungal diseases affecting roots and undergrou nd plant parts

Pink root

Pink root, caused by the fungus Phoma terrestris, is a damaging root disease of onions. This disease
is greatly enhanced by stresses imposed on plants such as heat, cold, drought, flooding, and nutrient
toxicities/deficiencies. The fungus reproduces and survives indefinitely in soil, so continuous
production of onions in the same field results in increased losses to pink root.

Symptoms : The name of this disease is its most descriptive symptom. Roots infected by the pink root
fungus turn pink or sometimes appear purplish (Figure B.6). Infected roots eventually turn brown and
deteriorate. Onions in both seedbeds and production fields can become infected. Early infected plants
may die or not produce useable bulbs. Plants infected later are stunted and produce small,
unmarketable bulbs.
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Figure B.6 — Pink colored roots of onions infected with pink root ( Phoma terrestris )

Management Options : Using a long rotation to non-related crops (3-7 years) is the key management
strategy for reducing losses to pink root. Correct soil tilth, fertility and water management will reduce
stresses that enhance disease development. The optimum temperature for growth and infection by
pink root is 79 degrees F, so delaying planting until soil temperatures average 75 degrees F or below
will allow onions infected with pink root to grow and develop prior to temperatures that enhance
infection. Harvesting onions prior to soil temperatures reaching 79 degrees F allows onions to escape
further pink root infection. Fumigation with metam sodium, chloropicrin and 1,3-D dichloropropene
(Telone) is shown to increase yields when onions have been planted to fields heavily infested with
pink root. Consider onion varieties resistant to pink root and have horticulturally acceptable qualities.
Research is continuing to evaluate fumigants on onion performance.

Fusarium basal rot

Fusarium basal rot is caused by the fungus Fusarium oxysporum f. sp. cepae. This disease occurs
sporadically in the Vidalia area. Losses to this disease can occur in the field and later when onions
are in storage. Like pink root, Fusarium basal rot can build up in soils where onions are grown year
after year.

Symptoms : Symptoms may be observed in the field as yellowing leaf tips that later become necrotic.
This yellowing and/or necrosis may progress towards the base of infected plants. Sometimes leaves
of infected plants exhibit curling or curving. Infected bulbs, when cut vertically, will show a brown
discoloration in the basal plate (Figure B.7). This discoloration moves up into the bulb from the base.
In advanced infections, pitting and decay of the basal plate, rotten sloughed-off roots, and white, fluffy
mycelium are all characteristic symptoms and signs of Fusarium basal rot. Sometimes, infected bulbs
may not show symptoms in the field but will rot in storage.

Figure B.7 — Onion basal plate infected with Fusari  um basal rot
Management options : Like pink root, using a long rotation (4 or more years) to non-related crops is

the key management strategy for reducing losses to Fusarium basal rot. Use of healthy transplants,
avoiding fertilizer injury and controlling insects will reduce losses to basal rot. Storing onions at 34
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degrees F will help minimize losses. Resistance to Fusarium basal rot has been identified in some
commercial onion cultivars (check on current varieties).

B.3.2 Fungal diseases affecting above ground plant parts

Botrytis neck rot

Botrytis neck rot is a most damaging fungal disease affecting onions, with severe losses occurring
both in the field and in storage. The fungus causing Botrytis neck rot, Botrytis allii, can survive in the
soil or on rotting bulbs as sclerotia. Botrytis conidia may arise from these sclerotia and be carried by
wind to spread the disease.

Symptoms : Although the bulk of losses to Botrytis neck rot are in storage, severe losses can be
experienced in field situations. Plants infected in the field exhibit leaf distortion, stunted growth, and
splitting of leaves around the neck area. A grayish sporulation of the fungus may be observed
between leaf scales near the neck area (Figure B.8). In storage, infection can be internal with no
discernable symptoms on the onion. It is not until onions are removed from storage that the infection
becomes evident. Apparently, the infection enters the neck and continues to grow undetected in
storage until the onions are removed. It has been demonstrated that Botrytis neck rot is not capable of
sporulation in controlled atmosphere storage (high CO,, low O,, refrigerated storage), but continues to
grow and destroy infected onion tissue. Infected tissue is sunken, water soaked and spongy with a
reddish brown color (Figure B.9). The grayish fungal sporulation can be seen between scales in
infected bulbs. The gray mold will later appear on the onion surface and may give rise to hard, black
sclerotia.

Figure B.8 — Gray sporulation of Botrytis Figure B.9 — Reddish brown discoloration of
neck rot onion scales caused by Botrytis neck
rot

Management options : Harvesting healthy mature onions with a well-dried neck will greatly reduce
Botrytis neck rot incidence in storage. Avoid over-fertilization and high plant populations, which lead to
delayed maturity and reduced air movement through the canopy, respectively. Curing onions with
forced air heated to 98 degrees F will cause the outer scales to dry down and become barriers to
Botrytis infection. Storing onions near 34 degrees F at approximately 70 percent relative humidity
reduces growth and spread of neck rot. Sanitation through deep soil turning and destroying cull piles
helps reduce the amount of Botrytis allii inoculum in production fields. A combination of boscolid and
pyraclostrobin, as well as these products individually, have been shown to give good control of
Botrytis neck rot. Using any fungicide should be integrated into a complete system of disease control.
In addition, follow label direction for use.

Botrytis leaf blight

Botrytis leaf blight caused by Botrytis squamosa is another Botrytis disease. However, this fungus
infects onion foliage. This fungus survives in onion debris in the soil or in cull piles as sclerotia. The
sclerotia produce conidia that become airborne and spread to foliage in production fields. Infection is
greatly increased by long periods of leaf wetness and temperatures around 80 degrees F.
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Symptoms : Initial symptoms of Botrytis leaf blight are small (less than 0.635 cm in length) whitish,
necrotic spots surrounded by pale halos (Figure B.10). Spots often become sunken and elongated.
Severely blighted leaves may result in reduced bulb size.

Figure B.10 — Pale lesions caused by Botrytis leaf blight

Management options : Preventive spray schedules containing the fungicides maneb, mancozeb, and
chlorothalonil are the primary means used to suppress development of Botrytis leaf blight. In addition,
iprodione, cyprodinil and fludioxonil, boscolid, and pyraclostrobin represent newer materials that are
effective against this pathogen that growers may wish to integrate into their disease management
program. Destruction of cull piles, deep soil turning, and long rotations are also recommended to
reduce losses to this disease.

Purple blotch

Purple blotch, caused by Alternaria porri, is probably one of the most common diseases of onion and
is distributed worldwide. The fungus overwinters as mycelium in onion leaf debris. During periods
favorable for sporulation (leaf wetness or relative humidity of 90 percent or higher for 12 or more
hours), inoculum becomes wind-borne and spreads to new foliage. Infection is highest at 77 degrees
F. Older plant tissue is more susceptible to infection by purple blotch. Thrips feeding is thought to
increase susceptibility of onion tissue to this disease.

Symptoms : Purple blotch symptoms are first observed as small, elliptical, tan lesions that often turn
purplish-brown (Figure B.11). Concentric rings can be seen in lesions as they enlarge. A yellow halo
surrounds lesions and extends above and below the actual lesion itself for some distance. Lesions
usually girdle leaves, causing them to fall over. Lesions may also start at the tips of older leaves.

Figure B.11 — Elliptical lesion characteristic of p urple blotch

Management options : Long rotations to non-related crops, good soil drainage, and measures to
reduce extended leaf wetness periods will reduce the severity of losses to purple blotch. Spray
schedules including mancozeb, chlorothalonil, and iprodione will suppress purple blotch. In addition,
boscolid and pyraclostrobin are effective against this disease. Intensify these schedules later in the
season during periods of prolonged leaf wetness and high relative humidity.
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Stemphylium leaf blight

This fungal disease is caused by Stemphylium vesicarium. This disease typically attacks leaf tips,
purple blotch lesions and injured or dying onion leaves and is often identified as purple blotch.
Disease cycle and epidemiology are similar to purple blotch. Stemphylium vesicarium may enter
purple blotch lesions causing a black fungal growth.

Symptoms : Since this fungus is usually found co-infecting with Alternaria porri, symptoms are
identical or at least very similar to purple blotch. However, Stemphylium leaf blight lesions appear to
contain a darker, more olive brown to black color than do purple blotch lesions (Figure B.12). In the
case of Stemphylium leaf blight, lesions are often more numerous on the sides of onion leaves facing
the prevailing wind. These lesions grow rapidly, coalesce and cause severe leaf blighting during
periods of prolonged leaf wetness.

Figure B.12 — Dark sporulation indicative of Stemph  ylium leaf blight

Management options : Practices used to suppress purple blotch will generally reduce losses to
Stemphylium leaf blight. However, unlike purple blotch, the fungicides iprodione, boscolid, and
pyraclostrobin are the only fungicides thought to be effective against Stemphylium leaf blight.

Downy mildew

Onion downy mildew, caused by the fungus Peronospora destructor, is very common through-out
most areas of the world. This fungus can hibernate in plant debris or be brought in on sets or seed.
Temperatures between 50-55 degrees F, long periods of leaf wetness and/or high relative humidity
(95 percent) are optimal for infection and spread.

Symptoms : Downy mildew may be first detected in the early morning as a violet, velvety sporulation
(Figure B.13). With time, infected areas of leaves become pale and later turn yellow. These lesions
may girdle the leaf and cause it to collapse. Epidemics may begin in small spots in a field that will
spread, mainly during periods of high relative humidity, and cause considerable defoliation.

Figure B.13 — Velvety sporulation of the downy mild  ew fungus

Management options : Management practices that ensure good air-flow and adequate drainage will
reduce the risk of high losses to this disease. Avoiding infected planting stock and destroying cull
piles reduce available inoculum. Preventive application of fungicides provides the primary control of
downy mildew in regions where it is a perennial problem. Fungicides such as mefenoxam, fosetyl-Al,
chlorothalonil and mancozeb should be used at the first report of disease in the growing area.
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B.3.3 Bacterial diseases

Bacterial streak and bulb rot

This bacterial disease of onion, caused by Pseudomonas viridiflava, is a problem in the southeastern
Unites States onion production areas. The disease is favored by excessive fertilization and prolonged
periods of rain during the cool winter months of onion production.

Symptoms : Leaf symptoms initially appear as oval lesions or streaks that later result in the total
collapse of the entire leaf (Figure B.14). Initially, streaks are usually green and water-soaked but later
cause constricted, dark green to almost black lesions near the base of infected leaves (Figure B.15).
Infected leaves will generally fall off the bulb when any pressure is applied to pull them off. A reddish-
brown discoloration has been observed in the inner scales of harvested bulbs.

Figure B.14 — Collapsed leaves caused by Figure B.15 — Dark green lesions caused by
bacterial streak bacterial streak

Management options : Preventive application of fixed copper materials tank mixed with EBDC
fungicides (Maneb, Mancozeb, Manzate, Dithane, Penncozeb and others) may reduce the incidence
and spread of this disease. Avoiding over-fertilization with N during winter months may reduce losses
to bacterial streak. Practices that reduce postharvest rot such as harvesting mature onions, curing
onions immediately after clipping, and avoiding bruising or wounding will help avoid disease
problems.

Centre rot

Centre rot is caused by Pantoea ananatis. Unlike bacterial streak, warm weather favours the
development of epidemics of centre rot. This bacterial pathogen has recently been found to be
present in many weed species occurring in the Vidalia onion growing region.

Symptoms : Foliar symptoms of centre rot are typically observed as severe chlorosis or bleaching of
one or more of the centre leaves of infected onions (Figures B.16a, b, c¢). Infected leaves are usually
collapsed and hang down beside the onion neck. In harvested bulbs, reddish, collapsed scales near
the neck area have been associated with centre rot.

Management options : As with bacterial streak, fixed copper materials tank mixed with EBDC
fungicides are recommended to suppress infection and spread. Several onion cultivars have been
documented to be more susceptible to centre rot and should be avoided. Onions that mature early
may avoid centre rot losses by being less exposed to the higher temperatures necessary for the
development of disease.

Sour Skin
Burkholderia cepacia is the causal agent of this onion bacterial disease. Sour skin primarily affects
onion bulbs but foliar symptoms may also be observed from time to time. This disease usually

manifests itself during harvest when temperatures above 85 degrees F are common.

Symptoms : Foliar symptoms, when observed, are similar to those of centre rot. Scales of infected
bulbs develop a cheesy or slimy yellow growth and brown decay (Figure B.17). Infected scales may
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separate from adjacent scales allowing firmer inner scales to slide out when the bulb is squeezed.
Sour skin infected bulbs usually have an acrid, sour, vinegar-like odour due to secondary organisms.

B.16a B.16b

B.16¢
Figures B.16 — Bleached center leaves caused Figure 17 — Onion bulb deterioration caused
by the centre rot pathogen Pantoea ananatis by sour skin

Management options : Avoiding overhead irrigation near harvest time will reduce losses to this
disease. Use practices that reduce the chance of irrigation water becoming contaminated with the
sour skin bacteria. Avoid damaging onion foliage prior to harvest as this provides wounds for the
bacteria to enter bulbs. Do not allow mature onions to remain in fields during the warm weather
associated with the later harvest season, since infection and spread of this bacterium is enhanced
with higher temperatures. Discard infected bulbs before storing as disease can spread from infected
bulbs to healthy bulbs. Do not heat cure infected onions post-harvest as this will rapidly spread this
pathogen to uninfected bulbs. Storing onions in cool (0 °C), dry areas will prevent bulb-to-bulb spread
of sour skin.

Bacterial soft rot

Bacterial soft rot, caused by Erwinia carotovora pv. carotovora, is a common problem in many
vegetables, usually during storage. It usually develops in onions after heavy rains or after irrigation
with contaminated water. This disease is primarily a problem on mature onion bulbs during warm (68-
85 degrees F), humid conditions.

Symptoms : Field symptoms are very similar to those seen with centre rot in that it causes centre
leaves of onions to become pale and collapse. Infected scales of bulbs are initially water-soaked and
later appear yellow or pale brown. In advanced stages of infection, scales become soft and watery
and fall apart easily. As the interior of the bulb breaks down, a foul-smelling liquid fills the core area of
the bulb (Figures B.18a, b). When harvesting, the tops of infected onions will pull off leaving the
rotting bulb still in the ground.
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a b
Figures B.18 — Deterioration of the core bulb scales caused by bac  terial soft rot

Management options : Avoid overhead irrigation where the water source has been potentially
contaminated with soft rot bacteria. Application of fixed copper products may be marginally effective in
reducing spread. As with most bulb diseases, harvesting mature onions, care in handling, and storage
in cool dry areas will prevent post harvest losses.

B.3.4 Viruses

Iris Yellow Spot Virus (IYSV) and Tomato Spotted Wi It Virus (TSWV)

TSWYV has been a major disease in other crops for many years. 1YSV is known to be pathogenic on
onions and has become a major disease in other onion producing regions, particularly in the western
United States and particularly on onion seed crops. IYSV is spread by onion thrips (Thrips tabaci).
Recently, however, this virus has been detected in Tobacco thrips (Frankliniella fusca).

These viruses can be detected in onions that are otherwise symptomless. These latent infections may
never become a problem, or symptoms may develop when onions are stressed such as during cold
weather, during and after transplanting, or some other stress condition. It is unknown if this does
occur.

Symptoms : There is not enough information available to clearly identify symptoms associated with
these virus infections. Small necrotic spots with green tissue remaining in the centre may be symptom
expression (Figure B.19). This has not always been correlated with detection during laboratory
screening.
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Figure B.19 — Western Flower Thrips

Management options : Since thrips spread these viruses, controlling thrips may help control infection.
Typically thrips control (see insect section) has been important during late winter and early spring, but
with the detection of these viruses, growers should scout onions in the fall and early winter as well for
thrips, taking necessary action when they appear. Since stress may be a factor in symptom
development, take care to minimize stress. Proper fertilization, water, and control of other diseases
may be important. Obviously trans-planting shock and cold weather are unavoidable, but it may be
helpful to avoid transplanting onions just prior to colder temperatures. If cold weather is expected, it
may be wise to delay transplanting until the cold has passed.

B.3.5 Onion insects and their control
Preventive measures and careful scouting can minimize or eliminate any potential problems.

Soil-borne insects such as cutworms, onion maggots, wireworms, and others can be controlled with
preplant applications of an appropriate soil insecticide. Make application just prior to seeding
plantbeds and transplanting to final spacing.

Onion maggots (Delia antiqua) can be severe pests. The seed corn maggot (D. platura) generally
does not cause as much damage as the onion maggot. The adults of both species are flies similar to,
but smaller than, houseflies. Adults lay their eggs in the soil near seeds or seedlings and the hatching
larva feed on the developing plants. Seed corn maggots can reduce plant stands in seedbeds, as
germinating seeds and small seedlings can be killed. Once plants are established, seed corn maggots
are not likely to cause plant mortality. They may be associated with dead and decaying plants as
these plants are attractive to the maggots, which feed on most decaying plant material. It is also
common to find large populations in fields shortly after severe frost damage. The frost damage results
in an abundance of decaying organic matter in the fields, which is attractive to seed corn maggots.
Seed corn maggots can be a problem late in the season as a contaminant in harvested bulbs. While
they likely cause minimal damage to bulbs, the pupae can be tightly attached to and transported with
bulbs, resulting in adult fly emergence in unwanted locations. To avoid stand loss from seed corn
maggots, avoid fields containing high levels of organic matter or take care to thoroughly treat the soil
with an appropriate insecticide.
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Cutworms, wireworms, and other soil insects are frequently present in fields before planting. These
insects tend to be more of a problem in fields that have been fallow (with abundant weed hosts) or in
turf. Proper weed sanitation and field preparation several weeks prior to planting or transplanting can
reduce problems with soil insects. Where soil insect problems are anticipated, preventive treatment
with a preplant insecticide is recommended.

Cutworms are the larval stage of many species of moth in the Noctuidae family. These caterpillars
generally feed at night and hide during daylight hours. Damage generally is detected as plants cut off
near the soil line. Their nocturnal habits and cryptic coloration make cutworms difficult to find, which is
required for proper diagnosis of the problem. These pests are more easily detected by examining
plants very late or very early in the day.

Wireworms are the larval stage of click beetles. There are several species of these insects, which
may attack onions. Eggs are laid in the soil and the larva feed on below ground portions of plants.
While some species have multiple generations in a year, others are capable of living as larvae for 1-2
years before pupating and becoming adults.

Thrips are the primary insect pest of onions. Thrips have rasping mouthparts that cause physical
damage to the onion leaf. Damaged leaves are more susceptible to subsequent disease infection and
are less efficient at photosynthesis. While these insects can appear in the fall, they are much more
common in late winter and early spring as temperatures rise. Populations of thrips and the severity of
this insect problem on onions can vary considerably from year to year. When considering direct
damage to onions, begin careful scouting of plants shortly after the beginning of the year. Give special
attention to leaf folds and down in the “neck” of the plant. Thrips have a strong preference for these
“tight” areas that provide protection and will congregate at these locations.

Figure B.19 — Tobacco Thrips

Begin spraying for thrips when an average of five thrips per plant is present. However, research has
indicated that a single spray of an effective insecticide when there is one thrip per plant can reduce
subsequent thrip populations and reduce the number of subsequent insecticide sprays. Spraying
within 2 weeks of harvest for thrips control does not appear to provide any benefit in terms of yield
even if the threshold is exceeded. Thrips reduce yields in onion by reducing bulb size, once the bulb
has reached full size, thrips damage is inconsequential to yield. Thrips may however transmit some
onion diseases, and control near harvest may affect bulb quality.
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Insecticide resistance in thrips populations is an ever present threat and the different species of thrips
may respond differently to specific insecticides. Excessive use of insecticides or of ineffective
insecticides only increases the presence of insecticide resistance. When sprays for thrips are made,
they should only be made in response to thrips populations exceeding the threshold, and make
species identification prior to insecticide selection. It is also important to keep track of which
insecticides are currently effective.

Figure B.20 — Onion thrips

Figure B.21a — Onion thrips Figure B.21b — Wester n Flower thrips

There are three species of thrips that are prevalent on onions: Tobacco thrips (Frankliniella fusca)
(Figure B.19), Western flower thrips (Frankliniella occidentalis) (Figure B.20), and Onion thrips (Thrips
tabaci) (Figure B.21). In recent years, the tobacco thrips has predominated the populations in the
production area, and pyrethroid insecticides have performed well against this species.
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In addition to direct damage to onions, thrips serve as vectors of viral diseases and have been
implicated in transmission of other onion diseases. As mentioned in the Disease section, scouting and
control of thrips may be necessary during the fall and early winter to control potential outbreaks of
IYSV and TSWV. Onion thrips are the major transmitting vector of IYSV. If they become more
prevalent, the potential for I'YSV outbreaks will increase and may require additional control of thrips.

B.3.6 Onion weed management

Managing weeds is critical for successful onion production. Effective weed control is often more
difficult to obtain in onion than in many other crops because onion grows more slowly and is less
competitive with weeds. Additionally, the crop is exposed to annual weeds requiring a weed
management program that controls a multitude of very different weed species.

Weeds compete with onions for light, nutrients, water, and space. In addition to reducing harvest-able
bulbs through competition, weeds interfere with the harvesting process by decreasing hand-
harvesting and machine harvest efficiency. Weeds can also harbour destructive insects and diseases
that can severely damage the present or following crop. Research has noted that bacterial streak and
bulb rot (caused by Pseudomonas viridiflava) can use several weeds as alternate hosts including
cutleaf evening-primrose, dandelion, purple cudweed, spiny sowthistle, Virginia pepperweed, and wild
radish. Controlling these weeds may suppress or reduce bacterial streak and bulb rot levels.

Methods of weed management

Weed control options are often limited in vegetable crops such as onion. The best methods for an
individual grower will depend on several factors such as weed species present, onion row spacing,
labour costs, and labour availability.

Crop rotation

Crop rotation aids in managing weeds as well as many other pests. Annual and perennial grasses are
relatively easy to control in onion through the use of various herbicides. However, controlling certain
broadleaf weeds and nutsedge species is often more difficult. Control of difficult weeds may best be
obtained through rotating into another crop where these problematic weeds can be controlled more
easily and effectively. In addition, rotation to other crops allows the application of different herbicides
on the same field in different years. Thus, the grower can reduce or prevent buildup of problem weeds
and help keep the overall weed population at lower levels.

Hand weeding
Hand weeding effectively controls most weed species. In order to reduce crop damage and to allow
for the use of mechanical tools such as hoes, conduct hand weeding when both the crop and weeds
are small. Removal of large weeds with extensive root systems may damage crop roots or foliage.
Although hand weeding is very effective, it also may be very expensive because of time and labour
requirements.

Stale seedbed weed management

The stale seedbed technique employs a non-selective herbicide such as paraquat or glyphosate to Kill
emerged weeds before planting the crop. In the stale seedbed method, the bed is prepared several
weeks before planting. The weeds are allowed to emerge and are then killed by the non-selective
herbicide. The crop is then planted at the appropriate time with minimal soil disturbance to prevent
stimulation of weed germination. A second method of stale seedbed weed management that does not
include the use of herbicides involves light cultivation of the desired area several times as weeds
emerge before planting.

Fumigation

Fumigation can provide substantial weed control but is expensive and must be applied by trained
personnel. To ensure proper fumigation, the soil is often covered with a non-porous material such as
plastic or it is sealed in with a roller (or other packing device) followed with consistent irrigation for
several days. Appropriate soil conditions including no soil clods, moisture at field capacity or slightly
wetter, and soil free of debris including plant material is absolutely essential for an effective
fumigation. The length of time needed for the fumigant to be sealed in the soil varies; read and follow
restrictions provided on the label of the product used. Many small-seeded broadleaves and grasses
will be controlled, but control of weeds with larger seeds such as morning glories and nutsedge tubers
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is much more erratic. Fumigation practices have been very successful controlling weeds when applied
properly. However, unless fumigation is needed for disease or nematode control, fumigating is often
not economical except in seedbeds or seeded onion production.

Chemical weed management

Planning herbicide program

Prior to selecting your herbicide program, deter-mine soil characteristics (such as soil organic matter
and texture), herbicide capabilities and limitations, herbicide application methods, fumigation
application methods, and existing weed species.

Prior to herbicide selection in a crop, consider rotational carry over restrictions. Many herbicides used
in crops rotated with onion do not pose a threat of carry over to onion. However, always read labels
for rotational restrictions.

Mapping

Knowing which weeds will be present in the onion field can greatly increase the potential for
successful weed management. This is best accomplished by weed mapping. Survey fields and record
on a field map the weed species present and their general population levels at harvest. The species
present at harvest will most likely be the predominant problem weeds next season. Additionally, by
referring to weed maps over a period of years, you can detect shifts in weed populations and make
adjustments in herbicide programs to manage these weed shifts as they occur. Proper weed
identification is necessary since weed species respond differently to various herbicides.

Monitoring

Monitor fields periodically to identify the need for postemergence herbicides. Even after herbicides are
applied, continue monitoring to evaluate the success of the weed management program and to
determine the need for additional control measures.

B.3.7 Herbicide options for dry bulb onion

Dacthal (DCPA) can be used preemergence at 6-8 pounds of product per acre for control of
preemergence annual grasses and small-seeded broadleaf weeds. Split applications of Dacthal can
be made. Dacthal is recommended for seeded onion production but other, more effective and
economical options are available for transplant onions.

Prowl or Pendimax (pendimethalin) can be applied postemergence to onions, but prior to weed
germination for control of annual grasses such as crabgrass, crowfootgrass, and panicum as well as
broadleaf weed species such as common chickweed, pigweeds, pusley, and cutleaf evening-
primrose. Apply pendimethalin to direct-seeded onion in the 2- to 9-leaf stage of growth. If no rainfall
occurs within 3 days after application, irrigate with approximately 12.7 mm of water. In transplant
onions, apply pendimethalin from 2 days after transplanting up to 2 weeks after transplanting. In both
seeded and transplant onions, program approach using both pendimethalin and Goal is
recommended.

Goal (oxyfluorfen) controls many annual broadleaf weeds through postemergence and residual
activity. Apply Goal in onion fields to effectively control wild radish, swinecress, shepherd’s-purse,
cudweed, and evening-primrose. Emerged primrose is often difficult to control with Goal; however,
Goal applied prior to primrose emergence is usually very effective.

For seeded onion, use low rates of Goal 2 XL (approximately 3-4 ounces per acre (A) or 0.05-0.06
pounds ai per acre on a broadcast basis) and apply to onion in the 3- to 4-leaf stage. When onion has
four or more true leaves, Goal 2 XL rates can often be increased to 6-8 ounces per acre. For Goal to
be effective against cutleaf evening-primrose, the weed should not be any more than 0.25 inch in
diameter.

For transplanted onion, apply up to 2.0 pints per acre (0.5 pounds per acre) of Goal 2 XL broadcast to
transplants any time between 2 days and 2 weeks after transplanting, as transplanted onions are
most tolerant of postemergent application immediately after transplanting. Do not apply Goal with a
surfactant, fertilizer, or other chemical. Typically, losses of Goal to volatilization and onion injury from
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this volatilization are low; however, volatilization has been noted when an application of Goal is
followed by a rainfall or irrigation and then a bright, humid, sunny environment.

Fusilade DX (fluazifop-P), Poast (sethoxydim), and Select (clethodim) can be used in onions to
control annual grasses such as ryegrass, Texas panicum, crabgrass species, and sandbur as well as
perennial grasses such as johnsongrass and bermudagrass. All of these products are safe on onion
and control most grasses well. Select and Poast, however, tend to be more effective over a range of
annual grass species and environmental conditions, while Select and Fusilade DX are often more
effective on perennial grasses.

Harvesting, curing and storing

Bulb quality is the most important factor when producing a marketable product. To ensure maximum
quality, artificially cure onions. Artificial curing allows the grower better control over the curing
process. During years when excessive rains and unfavourable drying conditions occur in the field,
artificial curing will be required.

Harvesting

Harvest onions at optimum maturity. Maturity is best determined by pinching the neck of the growing
onion. Necks of immature onions are stiff, whereas necks of mature onions are soft and limber. Early
varieties are strongly day length sensitive and more likely to break over at the neck early and
uniformly. These onions can be left in the field in this condition for up to a week without detriment
under most conditions (no heavy rains). Later maturing varieties may show 20-50 percent of their tops
broken over at the neck for optimum maturity. In some years this may not occur because the onions
have developed a thicker neck. This is usually associated with mild winter weather. Simply observing
the percentage of tops fallen over is not a true indication of maturity, since the tops can be knocked
over by strong winds or rain, they may become limp from lack of moisture. Carefully examine onions
for softness in the neck and large bulb size to indicate time to harvest. Late varieties are highly
susceptible to warm weather bacterial diseases and may require harvest before optimum maturity to
prevent widespread infection with bacterial diseases.

Undercut onions with a rotating bar or fixed blade when mature and necks are soft and limber. The
blade or rotating bar should operate at approximately 1 inch below the bulb, so as not to damage their
bases. A rope is often dragged across the top of the onions at the same time to roll the onions out of
the ground and expose the roots. Make every effort to prevent excessive bulb exposure to the sun,
which will cause the onion to blister. Gather onions within a few days of undercutting. If light rain
occurs during field drying, undercut the onion beds a second time. This will break soil that has re-
attached to the bulb.

After onions have field dried for 3-5 days under sunny dry conditions, remove the roots and tops of
the onions. Tops are cut at approximately 3.8 cm to 5 cm above the bulb and roots cut off completely.
Extra short necks increase the likelihood of disease infection. During clipping, take care to prevent
injury to the bulbs with the shears and by dropping the bulbs onto hard surfaces such as the bottom of
buckets and other onions. Hand harvested bulbs are usually placed into burlap or mesh bags in the
field and transported by truck to packing sheds. Always handle onions carefully to avoid external and
internal damage, especially when loading onto the hard surface of truck bodies. Avoid walking and
standing on bags of onions. Place the bulbs in bins or boxes with at least 6 percent vent space.
Immediately place the bins on a drying system. Remaining roots will shrivel during curing and will be
knocked off on the packing line. Necks should dry during curing and fold over when handled.

Research and field demonstrations indicate that sweet onions can be harvested using a mechanical
harvester. Sweet onions are undercut as usual in the hand harvest production system. They are
allowed to field dry for 3-5 days. The harvester lifts the onions onto an elevator chain and the soil is
separated from the onions. When the onions have reached the top, a fan pulls the leaves into a
vertical plane and the leaves are cut off. Tops are deposited onto the ground and bulbs are conveyed
into a trailer or bin. The onions are transported to the packing facility and passed through a
mechanical topping machine that removes the remainder of the tops left by the harvester. Neck length
is approximately 3.8 cm to 5 cm. After leaving the topping machine, the onions are graded for quality
and size and placed in mechanical dryers for curing. Storage studies indicate that shelf life is the
same for machine harvested and hand harvested mature onions.

© EAC 2010 — All rights reserved 33



CD/K/060:2010

Onion curing

Onions are cured in order to extend their shelf life. An onion bulb is a series of concentric swollen
leaves still attached to a short stem or base. These are surrounded by scales, which are dried leaves.
Curing of onion bulbs serves several functions. First it dries the outer two to four scales, providing
mechanical protection. It dries those roots remaining attached to the bulb following undercutting and
the neck left attached to the crown following topping, deterring disease infection. Lastly, curing
encourages dehydration and the sealing of wounds that may have resulted during bulb growth or
mechanical damage. The term “curing” rather than “drying” of onions is preferred because the
removal of moisture is limited to the parts mentioned while protecting the high moisture content of the
flesh inside the bulb. This differs from drying other commodities such as peanuts or grain, where
moisture is removed from inside the seed or kernel. Onion bulbs consist of a high proportion of water
(approximately 90 percent) and desiccation of the bulbs must be avoided.

Moisture is removed from the skin, roots, and stem of onion bulbs by dry air blown over them. The
onion skin dries and becomes uniform in colour, exhibiting a brittle texture. The roots shatter or break
off easily when touched. The stem area should shrink in size and be dried to the surface of the bulb. It
should not slide back and forth when squeezed between the thumb and forefinger. Once the onion
has properly cured, the outer leaf scales will help retain internal moisture and protect the onion during
shipment.

The curing of sweet onions with forced air involves the following parameters. Maintain the air
temperature between 97-100 degrees F. The airflow should be 365-1,030 cfm (circulating forced air)
per ton of sweet onions. Linear air velocity should be 15-21 feet per minute through the stack of
onions. The less airflow capacity, the longer it will take to cure the onions. Relative humidity should be
maintained at approximately 50-65 percent. Two types of artificial curing systems being used are
batch and re-circulating forced air.

Batch curing is the most common type of curing system, consisting of heating outside air and forcing it
through a stack of onions with the air exiting to the outside environment. It is difficult to control
humidity with this system because conditions of the outside air vary.

Recirculating forced air curing involves recirculating the air within a chamber that passes around the
onions. Stacking the onion bins in two rows to form a tunnel and pulling air through is also called
forced air curing. Temperature and relative humidity are much easier to maintain, giving the operator
more control over the curing process. Air may either be forced or pulled through the onions. Moisture-
saturated air exits the facility by vents and is replaced by incoming, dry air.

Air movement is very important to curing onions. The air must move around the onions and not
escape through cracks in between bins or boxes. Close off the fork lift space below bins and the
handle areas of boxes with strips of plastic or canvas to stop airflow through these areas. When air is
being pushed through the containers, use a more rigid material like wooden panels. Place the fan
framing tightly against the containers to eliminate any loss or escape of air (Figure B.22).

Onions are generally cured for 24-48 hours prior to final grading and packing. This may vary
depending on the condition of the onions. Sort and inspect onions immediately following curing before
shipping or storage. If the onions are left unattended for more than one week, inspect them again
since diseased onions are likely to infect other onions during shipping or storage. Fresh market
onions should be in the hands of the consumer within four weeks of harvest. Onions destined for cold
or CA storage should be sampled and analyzed for disease before storage in order to remove
infected bulbs. There is no point in storing onions that are already infected.

In some cases, onions may be cured solely in the field. Under favorable weather conditions, onions
can be left in the field for 5-7 days after under-cutting. Exercise care with this process since onions
are subject to sun damage if left in the field too long. Late maturing and late harvested onions can be
more prone to late season warm weather bacterial diseases such as sour skin and slippery skin.
Exercise care not to harvest such onions. Particularly during curing, do not commingle infected onions
with uninfected onions. The heating process of curing will rapidly spread the bacteria throughout all
the onions.
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Figure B.22 — Onion curing

The storage method chosen is dictated by the market window being targeted, i.e. fresh blown air, air-
conditioned, cold or controlled atmosphere. The method of storage influences the rate of decay but
will not stop it. Onions going on to the market following the fresh market window may be kept in cold
storage, but place them into cold storage within one week of being undercut. Any delay encourages
disease growth. Two types of damage occur during the handling of onions. Surface injuries are made
in the field by cuts, punctures and wounds with snips and fingernails. Bruising injuries are made by
impact shocks or vibration damage in the field or at the packing shed. Surface injuries are obvious,
but bruising is more subtle, often not showing up until after the onions leave the shed. It is important
to recognize the significance of bruising as it relates to onion quality and shelf life. Bruising causes
superficial cracks in the outer scales of onions, allowing bacteria and mould organisms to penetrate
and break down the internal tissues, causing decay. Evidence of poor handling is seen as bacterial
soft rot and various mould rots at the terminal or retail markets.

Better supervision of workers’ activities during harvesting and subsequent loading operations usually
reduces bruise damage in sweet onions. Careless topping or cutting of roots leads to surface wounds
and decay. Shock damage occurs when bags are thrown onto flatbed trucks, and pressure bruising
results when workers stand on lower bags to load or remove higher bags. Bruise damage is most
serious at the packing shed, occurring as individual onions move across grading equipment. Product
damage can be reduced if equipment is designed and installed properly. Damage also occurs during
unloading. Workers characteristically slam burlap bags onto wooden or metal surfaces during onion
unloading. The onions’ weight multiplied by this velocity equals a substantial damaging force, so
damage increases the speed at which onions fall. Padding these areas will reduce impact injury
resulting in less bruising. Unloading is but the first of many ways onions receive shocks on a packing
line. Based on preliminary work done to pinpoint potential damage sites, there are at least eight
stages in a typical line that inflict onion bruising. A simple investment in foam padding or insulated
carpeting for these potential damage points can increase the pack-out yield.

For the following recommendations to work, onions must first be in sound condition at harvest. Bulbs
with internal decay cannot be suitably cured and can cause decay of adjacent bulbs during curing and
storing.

Onions are graded and put into 3, 5, 10, 25, 40, or 50-pound bags or boxes. Grading consists of
sizing and removing rotten, damaged or off-type onions. Onions can be sold immediately or stacked
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in a dry area with good air circulation. Early short-day onions do not store well and should be moved
to the market within a few days of harvest.

To improve storability:

¥ Harvest only mature onions.

¥ Do not over fertilize onions.

% W.ithhold nitrogen fertilization 30-45 days before harvest and irrigation 1-2 weeks before harvest.
¥ Harvest and handle onions carefully to avoid damage.

Do not hold onions any longer than necessary. Market them as soon as possible.

B.3.8 Food safety practices

Onion growers and shippers should take a proactive role in minimizing the food safety risks for their
crops. Onions themselves do not allow pathogens to multiply because they contain a natural anti-
microbial agent called Allicin, but onions can be the source of an infection by cross-contaminating
other products. Low levels of pathogens carried on onions can cross-contaminate other produce
served on salad bars, or pizza, or in relish products, creating the opportunity for pathogen growth and
human infection.

B.3.8.1 Onion quality and safety

Most consumers perceive onion quality and onion safety as meaning the same thing, but there is
actually no relationship between the two. Good quality onions may appear visually appealing and
taste sweet, yet contain human faecal pathogens. Unlike plant pathogens, these microorganisms will
not cause spoilage signs. In contrast, marginally acceptable onions may appear unappealing yet
present no health hazard to the consumer. Remember, the safety of onions cannot be determined by
their outward appearance or condition. The best guarantee of a safe raw product is a proactive food
safety program designed and implemented to identify and prevent hazards during production and
post-harvest handling of these vegetables.

B.3.8.2 Field sanitation program

Raw product safety

Ensuring fresh onion safety begins with preventing hazards in the field. Growers/shippers should
familiarize themselves with safe production practices. Some issues of concern during fresh production
are summarized in Table B.1.

Land use history

Grazing animals on or near cropland can introduce pathogenic bacteria to the soil that can be harmful
to humans. Growers should ensure the land has not been used for animal husbandry and that it is not
in proximity to animal feedlots or water runoff from grazing lands. Improper use of pesticides can
result in hazardous residues on raw product. Buyers might insist on letters of guarantee from
growers/shippers that the land is suitable and safe for the crops being produced. Before planting,
determine soil residue levels of pesticides and heavy metals.

Fertilizer use

Incompletely composted organic fertilizers may contain harmful bacteria derived from animal or
human faeces, specifically Escherichia coli (E. coli). E. Coli is very persistent in manure and is not
destroyed until compost temperatures reach 70 °C. Based on our best evidence, which is still
incomplete, the application of fresh manure to land should allow for at least four months of contact
time before crops are harvested.

If organic fertilizers are used, they must be certified pathogen-free. Composted sewage sludge should
not be used as it may contain pathogens as well as heavy metal contamination.
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Irrigation

Natural surface water (e.g., canal, lake, pond) provides enough organic matter to support the growth
of bacterial pathogens. Surface water may be used but tested for the presence of the bacterium E.
coli, which is an indicator of faecal contamination. Groundwater is less likely to harbour human
pathogens and is the safest, most economic source of irrigation water.

Growers must be able to document answers to the following questions: Are irrigation practices safe?
What is the water source? How is water stored? Are animals being raised nearby? What tests are
performed to ensure the purity and safety of the water?

Pesticide usage
Inspecting, monitoring, and documenting proper use of pesticides will prevent unsafe or illegal
pesticide residues from contaminating the raw product. Growers must be able to answer the following
guestions: Do you oversee your pesticide-spraying program? Do you have record-keeping procedures
to track all spraying of this crop? Do you or the state/federal governments regularly test your crops for
residue levels?

Harvesting
Hand harvesting may lead to pathogen contamination if field workers practice poor personal hygiene.
Workers should wear disposable rubber gloves and replace them during the day as needed.

Field crews must be trained and monitored for personal hygiene. Portable bathroom and hand-
washing facilities must be provided in the field. Most importantly, bathrooms should be strapped to a
flatbed trailer so they can be moved to distant field locations. Close proximity will more likely
encourage their use. An adequate supply of toilet paper, antibacterial soap, running water, paper
towels, and a lidded garbage pail is mandatory.

Field containers (boxes, buckets, bins, etc.)

Containers (20-litre buckets) should be non-toxic, easy to clean, and free of extraneous materials
(chemicals, nails, wood splinters) that can carry over to the packinghouse. Clean and sanitize these
using a Clorox-type agent at the end of each production day. If onions must be field cured, use
synthetic bags, preferably those that have been cleaned and sanitized in a strong bleach solution or
are new.

Post-harvest handling activities

Rough handling of onions during unloading, drying, grading, sizing, and packing will lead to surface
cuts and bruising of tissue beneath the outer scales. This opens an invasion route for both storage-rot
pathogens and human pathogens. To minimize pathogen infiltration, make every effort to cushion the
path of the onion between dumping and pack-out. Specifically, employ appropriate padding materials
based on the greatest damage sites (Table B.2). With the obvious abuse these padding materials
would receive over the course of a packing season, close monitoring is necessary to replace them as
they wear.

B.3.8.3 Sanitary guidelines for packinghouse operat  ions

Receiving incoming product
Harvest crews should remove as much dirt and mud from the onions and/or containers as is possible
before the product leaves the field. Workers should avoid slamming or dropping bags.

Packinghouse equipment

Remnants of product debris left on belts, roller conveyors, and sizing rings provide a rich source of
materials for the growth of both storage and human pathogens. Cleaning, using a high-pressure
detergent solution, at least once a week is recommended. Spot-spray belt conveyors and other
equipment with 20 litre hand pumps containing a Clorox sanitizer.

Employee hygiene

Good employee hygiene is very important. Employee training, health screening, and constant
monitoring of packinghouse sanitation practices (hand washing, personal hygiene) are important in
reducing contamination cause by employees. Collect gloves, knives, and any other hand tools at the
end of the production day; clean and sanitize them to prevent carry-over cross-contamination.
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Pest control

A pest-control program should be in place to reduce the risk of contamination by rodents or other
animals. In an open or exposed packinghouse operation, the best control is constant vigilance and
elimination of any discovered animals and their potential nesting locations. Product and/or product
remnants will attract pests; so daily cleaning of the packinghouse to eliminate the attractive food
source should help in reducing pest activity.

Facility sanitation

Packinghouse facilities have the potential for developing microbial growth on walls, tunnels, ceilings,
floors, doors, and drains. Scheduled wash-down and/or sanitizing of the facility will reduce the
potential for microbial growth. The cooling system should be monitored and cleaned as necessary,
depending on the type of system.

Table B.1 — Safety issues to consider in onion prod

uction

Production Factor

Potential Hazard

Prevention

Documentation

Land Use a. Fecal contamination (source | No grazing animals or Grower certification of
of pathogens) from animals feedlots on or near no recent animal
production land. husbandry on land
b. Toxic pesticide residues in used.
soil Review pesticide history for
plant back restrictions Pesticide selection/
application records
Fertilizers Pathogenic bacteria from Use waiting period of 120 Certified test results

organic fertilizers

days from application to
harvest with fresh manure
or use inorganic fertilizer

Irrigation Water

a. Pathogenic bacteria from
surface water

b. Heavy metal or pesticide
residues in groundwater

Test or monitor water
supply

Test or monitor water
supply

Water test results

Water test results

Pesticide Use

lllegal or hazardous residues
on product

Employ only
professional/licensed
applicators and monitor
pesticide use

Examine applicator
records; test for
residues

Hand Harvesting

Fecal contamination of product

Field worker personal
hygiene; field
washing/sanitizing facilities
available

Training programs on
worker hygiene

Field Containers

Soil and human pathogens

Use plastic bins; clean and
sanitize all containers

Field sanitation records

Table B.2 — Sources of bruising in onions

Bruise Point Drop Height Contact Surface Padding Type
Unloading conveyor 15cm —-30cm Wood 7.6 cm padded carpet
Loading drying bin 25cm—-10cm Onion/wood Canvas slide chute
Wire transfer belt 25cm—-30cm Metal chute 12.7 mm PVC foam
Incline to scale brusher 10cm -30cm Metal plate 12.7 mm PVC foam
Incline to pregrader 10cm -30cm Metal plate 12.7 mm PVC foam
Incline to sizing rings 10cm-30cm Hard rubber belt 12.7 mm PVC foam
Incline chute to labeller 15cm —-25cm Metal plate 12.7 mm PVC foam
Labeller to mesh bag 25cm—-10cm Concrete floor 10 cm — 15 cm mattress
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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

(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. Region or country of destination
@)
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 ............ccoceeviviiiiiin s Place and date of iSSUE .........ccoveviiiiiii i e
A2 1o IU o1 1] I (o =1 ) TP PPU PP

Signatory (NAmMe iN DIOCK IETEIS): ... .. e et et et e et et et ettt e ae e een e e ae e e et ean s

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)

Onions — Fact sheets

D.1 Allium cepa

Authority L.
Family Liliopsida:Liliidae:Asparagales:Alliaceae

Synonyms Allium ascalonicum L., Cepa rotunda Dod., Allium esculentum Salisb.,
Allium porrum cepa Rehb.

Common onion, potato onion, shallot, echalote, oignon, cebolla, basal, cebola,
names cipolla, Zwiebel, Kichenzwiebel, 16k, rodlok, lgg, redlgg, kepalgk,
ruokasipuli, ui, ajuin, mabzespecsenye, zsiddszalonna, hagyma,
voroshagyma, zoldhagyma, Ujhagyma (green onion), cibule, ceba,
cepo, sercajo, spritajo, uinnean, Bulbus Allii Cepae, uie, luk, cebula
jadalna, sogan, pias, kremmidi, laukur, yang-ts'ung, chung, cong,
ts'ung, chung tau, ts'ung tau, yang ts'ung, tamanegi, atasuki, wakegi,
kalik, piaz, piyaz, varosa, key shinkurt, ponoru, pianj, kesunni, kyet-
thun-ni, harili sibul, dungari, yarok, batzal, bawang merah, bawang
daun, daun bawang (green leaf), nirulli, khtim slek, khtim kraham, phak
bouo, bawang daun (green leaf), ulli, kanda, piaja, ayun, peyaz, ceapa,
palandu, lunu, kitunguu, sibuyas, irulli, vengayam, ton hom, hua hom,

hanh, laséna
Editor
Ecocrop 364
code

D.2 Allium cepa var. cepa

Authority

Family Liliopsida:Liliidae:Asparagales:Alliaceae
Synonyms

Common names Onions (bulb)

Editor

Ecocrop code 551

Description

A herb producing a bulb at the base. All parts produce a strong onion odour when crushed.
Inflorescence may reach a height of 30-100 cm. Onions vary considerably in size, shape, color, and
flavor.

Uses

It is grown for its edible, pungent bulbs, which are rich in calcium and riboflavin (vitamin B2). The
bulbs can be eaten raw or cooked and they are often used for flavoring.
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Growing period

Biennial, normally grown as an annual, growing 85-175 days. Requires two seasons to produce
seeds.

Common hames

Onion, Common onion, Bulb onion, Oignon, Cebolla, Speise-zwiebel, Ui, Sibuyas, Yeung ts'ung tau.

Further information

Onion is probably indigenous to the mountain lands of central Asia where Afganistan, Iran and
Pakistan meet. High temperatures encourage bulb formation, but flower formation and seed
production are only possible where the bulbs are subjected to low temperatures. In the tropics, flower
and seed formation will therefore only occur at higher elevations. The production of bulbs is controlled
by the photoperiod, the critical day-length varies from 11-16 hours, depending on the cultivar. A long,
dry period is required for bulb ripening after the leaves have withered. A cool period promotes early
leaf production. Moist soil is required throughout the growing period, but excessive soil water and high
humidity encourage diseases. Bulb yields of up to 5-10 t/ha or 0.5-1 kg/m can be obtained.
Mentioned as a useful agroforestry species.

D.3 Allium cepa x A. fistulosum

Authority

Family Liliopsida:Liliidae:Asparagales:Alliaceae
Synonyms

Common names onion, cong

Editor

Ecocrop code 2992
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Annex E
(informative)

Onions — 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 {ltalics} 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

Onion, bulb us1 Cod EU 2

Acetamiprid 0.02 {0.01}

1. United States does not maintain a specific MRL for the Acetamiprid/Onion, bulb combination, but
does maintain an MRL of 0.02 PPM for its "Onion, bulb, subgroup 3-07A" group.

2. European Union does not maintain a specific MRL for the Acetamiprid/Onion, bulb combination,
but does maintain an MRL of 0.01 PPM for its "Bulb vegetables" group.

Us 3 Cod EU 4

Acibenzolar -S-methyl 0.1 {0.02}

3. United States does not maintain a specific MRL for the Acibenzolar-S-methyl /Onion, bulb
combination, but does maintain an MRL of 0.1 PPM for its "Onion, bulb, subgroup 3-07A" group.

4. European Union does not maintain a specific MRL for the Acibenzolar-S-methyl /Onion, bulb
combination, but does maintain an MRL of 0.02 PPM for its "Bulb vegetables" group.

us Cod 5 EU 6

Azinphos -methyl 2 {0.5} {0.05}

5. Codex does not maintain a specific MRL for the Azinphos-methyl/Onion, bulb combination, but
does maintain an MRL of 0.5 PPM for its "Vegetables (Except as otherwise listed)" group.

6. European Union does not maintain a specific MRL for the Azinphos-methyl/Onion, bulb
combination, but does maintain an MRL of 0.05 PPM for its "Bulb vegetables" group.

us Cod EU
Azoxystrobin 1 {0.05}
uUs Cod EU
Bensulide 0.1 -
Us7 Cod EU
Boscalid 3 3

7. United States does not maintain a specific MRL for the Boscalid/Onion, bulb combination, but
does maintain an MRL of 3 PPM for its "Vegetable, bulb, group 3" group.

us Cod EU8

Bromoxynil 0.1 {0.05}

8. European Union does not maintain a specific MRL for the Bromoxynil/Onion, bulb combination,
but does maintain an MRL of 0.05 PPM for its "Vegetables Fresh or Frozen" group.

us o9 Cod EU 10

Captan 0.05 {0.02}

9. United States does not maintain a specific MRL for the Captan/Onion, bulb combination, but
does maintain an MRL of 0.05 PPM for its "Vegetable, bulb, group 3" group.

10. European Union does not maintain a specific MRL for the Captan/Onion, bulb combination, but
does maintain an MRL of 0.02 PPM for its "Bulb vegetables" group.
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us Cod

EU 11

Carboxin

0.2 --

0.1}

11. European Union does not maintain a specific MRL for t

he Carboxin/Onion, bulb combination,

but does maintain an MRL of 0.1 PPM for its "Bulb vegetables" group.

us 12 Cod

EU 13

Carfentrazone -ethyl

0.1 ===

{0.01}

12. United States does not maintain a specific MRL for the

Carfentrazone-ethyl/Onion, bulb

combination, but does maintain an MRL of 0.1 PPM for its "Vegetable, bulb, group 3" group.

13. European Union does not maintain a specific MRL for t

he Carfentrazone-ethyl/Onion, bulb

combination, but does maintain an MRL of 0.01 PPM for its "Vegetables Fresh or Frozen" group.

us Cod EU
Chlorothalonil 0.5 0.5 0.5
us Cod EU
Chlorpyrifos 0.5 {0.2} {0.2}
us Cod EU 14
Clethodim 0.2 0.5 0.5
14. European Union does not maintain a specific MRL for the Clethodim/Onion, bulb combination,
but does maintain an MRL of 0.5 PPM for its "Bulb vegetables" group.
us 15 Cod EU
Cymoxanil 0.05 0.5
15. United States does not maintain a specific MRL for the Cymoxanil/Onion, bulb combination, but
does maintain an MRL of 0.05 PPM for its "Onion, bulb, subgroup 3-07A" group.
us Cod EU
Cypermethrin 0.1 0.1 0.1
us Cod EU
Cyprodinil 0.6 {0.3} {0.3}
us Cod EU 16
Cyromazine 0.2 {0.1} {0.05}
16. European Union does not maintain a specific MRL for the Cyromazine/Onion, bulb
combination, but does maintain an MRL of 0.05 PPM for its "Bulb vegetables" group.
us Cod EU
DCPA 1 1
us Cod EU
Deltamethrin 0.1 {0.05} 0.1
us Cod EU
Diazinon 0.75 {0.05} {0.05}
us Cod EU
Dicloran 10 {0.2} {0.2}
us Cod EU 17
Dimethenamid 0.01 0.01 0.01

17. European Union does not maintain a specific MRL for t

he Dimethenamid/Onion, bulb

combination, but does maintain an MRL of 0.01 PPM for its "Vegetables Fresh or Frozen" group.

UsS 18

Cod

EU

Dimethomorph

2

0.1}

18. United States does not maintain a specific MRL for the

combination, but does maintain a

Dimethomorph/Onion, bulb
n MRL of 2 PPM for its "Vegetable, bulb, group 3" group.

us

Cod

EU 19

Ethof umesate

0.25

{0.05}

19. European Union does not maintain a specific MRL for the Ethofumesate/Onion, bulb
n MRL of 0.05 PPM for its "Bulb vegetables" group.

combination, but does maintain a

us 20

Cod

EU 21

Famoxadone

0.45 -

{0.02}

20. United States does not maintain a specific MRL for the
but does maintain an MRL of 0.45 PPM for its "Onion, bulb

Famoxadone/Onion, bulb combination,
, Subgroup 3-07A" group.

21. European Union does not maintain a specific MRL for tl

he Famoxadone/Onion, bulb

combination, but does maintain an MRL of 0.02 PPM for its "Bulb vegetables" group.
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US Cod EU 22
Fenamidone 0.2 {0.02}
22. European Union does not maintain a specific MRL for the Fenamidone/Onion, bulb
combination, but does maintain an MRL of 0.02 PPM for its "Bulb vegetables" group.
US Cod EU
Fluazifop 0.5 {0.3}
us Cod EU
Fludioxonil 0.2 0.5 {0.1}
us Cod EU 23
Flumioxazin 0.02 0.05
23. European Union does not maintain a specific MRL for the Flumioxazin/Onion, bulb
combination, but does maintain an MRL of 0.05 PPM for its "Vegetables Fresh or Frozen" group.
US 24 Cod EU 25
Fluopicolide 7 {0.01}
24. United States does not maintain a specific MRL for the Fluopicolide/Onion, bulb combination,
but does maintain an MRL of 7 PPM for its "Vegetable, bulb, group 3-07" group.
25. European Union does not maintain a specific MRL for the Fluopicolide/Onion, bulb
combination, but does maintain an MRL of 0.01 PPM for its "Bulb vegetables" group.
UsS Cod EU 26
Fluroxypyr 0.03 0.05
26. European Union does not maintain a specific MRL for the Fluroxypyr/Onion, bulb combination,
but does maintain an MRL of 0.05 PPM for its "Vegetables Fresh or Frozen" group.
US Cod EU
Fosetyl -Al 0.5 50
US Cod EU
Gamma Cyhalothrin 0.1
uUs 27 Cod EU 28
Glyphosate 0.2 {0.1}

27. United States does not maintain a specific MRL for the Glyphosate/Onion, bulb combination,
but does maintain an MRL of 0.2 PPM for its "Vegetable, bulb, group 3" group.

28. European Union does not maintain a specific MRL for the Glyphosate/Onion, bulb combination,
but does maintain an MRL of 0.1 PPM for its "Bulb vegetables" group.

us Cod EU
Inorganic bromide 20 {0.05}
resulting from
fumigation

US Cod EU
Iprodione 0.5 {0.2} {0.2}

us Cod EU
Lambda Cyhalothrin 0.1 {0.02}

us Cod EU 29
Malathion 8 {1} {0.02}

29. European Union does not maintain a specific MRL for t
but does maintain an MRL of 0.02 PPM for its "Bulb vegetables" group.

he Malathion/Onion, bulb combination,

us Cod EU
Maleic hydrazide 15 15 15
UsS Cod EU
Mancozeb 0.5 0.5 1
US Cod EU 30
Mandipropamid 0.05 {0.01}
30. European Union does not maintain a specific MRL for the Mandipropamid/Onion, bulb
combination, but does maintain an MRL of 0.01 PPM for its "Bulb vegetables" group.
US Cod EU
Maneb 7 {0.5} {1}
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uUsS Cod EU
Metalaxyl 3 {2} {0.5}

us Cod EU 31
Methyl Parathion 1 {0.02}

31. European Union does not maintain a specific MRL for the Methyl Parathion/Onion, bulb

combination, but does maintain a

n MRL of 0.02 PPM for its "Vegetables Fresh or Frozen" group.

us

Cod

EU 32

Oxamyl

0.2

{0.01}

32. European Union does not maintain a specific MRL for the Oxamyl/Onion, bulb combination, but
does maintain an MRL of 0.01 PPM for its "Bulb vegetables" group.

us

Cod

EU 33

Oxydemeton -methyl

0.05

{0.02}

33. European Union does not maintain a specific MRL for the Oxydemeton-methyl/Onion, bulb

combination, but does maintain a

n MRL of 0.02 PPM for its "Bulb vegetables" group.

us

Cod

EU 34

Oxyfluorfen

0.05

0.05

34. European Union does not maintain a specific MRL for the Oxyfluorfen/Onion, bulb combination,
but does maintain an MRL of 0.05 PPM for its "Vegetables

Fresh or Frozen" group.

us

Cod

EU 35

Paraquat dichloride

0.1

{0.02}

35. European Union does not maintain a specific MRL for the Paraquat dichloride/Onion, bulb

combination, but does maintain a

n MRL of 0.02 PPM for its "Vegetables Fresh or Frozen" group.

us

Cod

EU 36

Pendimethalin

0.1

{0.05}

36. European Union does not maintain a specific MRL for the Pendimethalin/Onion, bulb

combination, but does maintain a

n MRL of 0.05 PPM for its "Bulb vegetables" group.

us

Cod

EU 37

Permethrin

0.1

{0.05}

37. European Union does not maintain a specific MRL for the Permethrin/Onion, bulb combination,
but does maintain an MRL of 0.05 PPM for its "Vegetables

Fresh or Frozen" group.

us

Cod

EU 38

Propiconazole

0.2

{0.05}

38. European Union does not maintain a specific MRL for the Propiconazole/Onion, bulb

combination, but does maintain a

n MRL of 0.05 PPM for its "Bulb vegetables" group.

us Cod EU
Propylene 6000
chlorohydrin
usS Cod EU
Propylene oxide 300
UsS 39 Cod EU
Pyraclostrobin 0.9 {0.2} {0.2}

39. United States does not maintain a specific MRL for the

but does maintain an MRL of 0.9

PPM for its "Vegetable, b

Pyraclostrobin/Onion, bulb combination,
ulb, group 3" group.

us Cod EU
Pyrimethanil 0.1 0.2 0.1

us Cod EU 40
Pyriproxyfen 0.15 {0.05}

40. European Union does not maintain a specific MRL for the Pyriproxyfen/Onion, bulb

combination, but does maintain a

n MRL of 0.05 PPM for its "Bulb vegetables" group.

us Cod EU 41
S-metolachlor 0.1 {0.05}
41. European Union does not maintain a specific MRL for the S-metolachlor/Onion, bulb

combination, but does maintain a

n MRL of 0.05 PPM for its "Vegetables Fresh or Frozen" group.

usS 42

Cod

EU 43

Sethoxydim

1

{0.5}

42. United States does not maintain a specific MRL for the Sethoxydim/Onion, bulb combination,
but does maintain an MRL of 1 PPM for its "Vegetable, bulb, group 3" group.

43. European Union does not maintain a specific MRL for the Sethoxydim/Onion, bulb combination,
but does maintain an MRL of 0.5 PPM for its "Bulb vegetables" group.
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us 44 Cod EU 45
Spinetoram 0.1 {0.05}
44. United States does not maintain a specific MRL for the Spinetoram/Onion, bulb combination,
but does maintain an MRL of 0.1 PPM for its "Vegetable, bulb, group 3" group.
45. European Union does not maintain a specific MRL for the Spinetoram/Onion, bulb combination,
but does maintain an MRL of 0.05 PPM for its "Bulb vegetables" group.
UsS 46 Cod EU
Spinosad 0.1 0.2

46. United States does not maintain a specific MRL for the
does maintain an MRL of 0.1 PPM for its "Vegetable, bulb,

Spinosad/Onion, bulb combination, but
group 3" group.

us 47

Cod

EU 48

Spirotetramat

0.3

{0.1}

47. United States does not maintain a specific MRL for the Spirotetramat/Onion, bulb combination,
but does maintain an MRL of 0.3 PPM for its "Onion, bulb, subgroup 3-07A" group.

48. European Union does not maintain a specific MRL for the Spirotetramat/Onion, bulb
combination, but does maintain an MRL of 0.1 PPM for its "Bulb vegetables" group.

UsS 49

Cod

EU

Tebuconazole

0.2

{0.05}

49. United States does not maintain a specific MRL for the

but does maintain an MRL of 0.2

PPM for its "Onion, bulb,

Tebuconazole/Onion, bulb combination,
subgroup 3-07A" group.

us

Cod

EU 50

Thiophanate -methyl

0.5

0.1}

50. European Union does not maintain a specific MRL for the Thiophanate-methyl/Onion, bulb

combination, but does maintain a

n MRL of 0.1 PPM for its

"Bulb vegetables" group.

us

Cod

EU 51

Trifluralin

0.05

0.5

51. European Union does not maintain a specific MRL for the Trifluralin/Onion, bulb combination,

but does maintain an MRL of 0.5

PPM for its "Bulb vegetables" group.

uUsS Cod EU
Zeta-Cypermethrin 0.1 0.1 0.1
Onion, Green USs 52 Cod EU
Acetamiprid 4.5

52. United States does not maintain a specific MRL for the

but does maintain an MRL of 4.5

Acetamiprid/Onion, Green combination,

PPM for its "Onion, green, subgroup 3-07B" group.

usS Cod EU

Azoxystrobin 7.5

US 53 Cod EU

Boscalid 3
53. United States does not maintain a specific MRL for the Boscalid/Onion, Green combination, but

does maintain an MRL of 3 PPM for its "Vegetable, bulb, group 3" group.
Us 54 Cod EU
Captan 0.05

54. United States does not maintain a specific MRL for the
does maintain an MRL of 0.05 PPM for its "Vegetable, bulb, group 3" group.

Captan/Onion, Green combination, but

US 55

Cod

EU

Carfentrazone -ethyl

0.1

55. United States does not maintain a specific MRL for the
combination, but does maintain an MRL of 0.1 PPM for its

Carfentrazone-ethyl/Onion, Green
"Vegetable, bulb, group 3" group.

usS Cod EU
Chlorothalonil 5
us Cod EU
Clethodim 2 -
US 56 Cod EU
Cymoxanil 1.1
56. United States does not maintain a specific MRL for the Cymoxanil/Onion, Green combination,
but does maintain an MRL of 1.1 PPM for its "Onion, green, subgroup 3-07B" group.
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us Cod EU

Cypermethrin 6
us Cod EU

Cyprodinil 4
us Cod EU

Cyromazine 3 3 -
us Cod EU

DCPA 1
us Cod EU

Deltamethrin 15
us Cod EU

Diazinon 0.75 1
us Cod EU

Dimethenamid 0.01 -
US 57 Cod EU

Dimethomorph 2 -

57. United States does not maintain a specific MRL for the

combination, but does maintain a

Dimethomorph/Onion, Green

n MRL of 2 PPM for its "Vegetable, bulb, group 3" group.

US 58 Cod EU
EPTC 0.1
58. United States does not maintain a specific MRL for the EPTC/Onion, Green combination, but
does maintain an MRL of 0.1 PPM for its "Root Crops-Vegetables" group.
US 59 Cod EU
Famoxadone 40
59. United States does not maintain a specific MRL for the Famoxadone/Onion, Green
combination, but does maintain an MRL of 40 PPM for its "Onion, green, subgroup 3-07B" group.
US Cod EU
Fenamidone 15
US Cod EU
Fludioxonil 7 {5}
US 60 Cod EU
Fluopicolide 7 -
60. United States does not maintain a specific MRL for the Fluopicolide/Onion, Green combination,
but does maintain an MRL of 7 PPM for its "Vegetable, bulb, group 3-07" group.
us Cod EU
Fosetyl -Al 10 -
US 61 Cod EU
Glyphosate 0.2 -

61. United States does not maintain a specific MRL for the

but does maintain an MRL of 0.2

PPM for its "Vegetable, b

Glyphosate/Onion, Green combination,
ulb, group 3" group.

us Cod EU
Inorganic bromide 20
resulting from
fumigation

us Cod EU
Malathion 8 {5} -

us Cod EU
Mandipropamid 4 -

us Cod EU
Metalaxyl 10 -

us Cod EU
Methomyl 3
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UsS 62

Cod

EU

Methoxyfenozide

5

62. United States does not maintain a specific MRL for the
n MRL of 5 PPM for its "Onion, green, subgroup 3-07B" group.

combination, but does maintain a

Methoxyfenozide/Onion, Green

uUsS Cod EU

Paraquat dichloride 0.05
us Cod EU

Pendimethalin 0.2 -
us Cod EU

Propiconazole 9 -
US 63 Cod EU

Pyraclostrobin 0.9

63. United States does not maintain a specific MRL for the

combination, but does maintain a

n MRL of 0.9 PPM for its

Pyraclostrobin/Onion, Green
"Vegetable, bulb, group 3" group.

us Cod EU

Pyrimethanil 2 3
UsS 64 Cod EU

Pyriproxyfen 0.7

64. United States does not maintain a specific MRL for the

but does maintain an MRL of 0.7

PPM for its "Vegetable, b

Pyriproxyfen/Onion, Green combination,
ulb, group 3" group.

us Cod EU

S-meto lachlor 2

Us 65 Cod EU

Sethoxydim 1 -
65. United States does not maintain a specific MRL for the Sethoxydim/Onion, Green combination,

but does maintain an MRL of 1 PPM for its "Vegetable, bulb, group 3" group.

us Cod EU

Spinetoram 2 -

us Cod EU

Spinosad 2 -

US 66 Cod EU

Tebuconazole 1.3

66. United States does not maintain a specific MRL for the

combination, but does maintain a

n MRL of 1.3 PPM for its

Tebuconazole/Onion, Green
"Onion, green, subgroup 3-07B" group.

usS Cod EU
Thiophanate -methyl 3

us Cod EU
Trifluralin 0.05 -

usS Cod EU
Zeta-Cypermethrin 3
Onion, Potato US 67 Cod EU
Acetamiprid 0.02 N

67. United States does not maintain a specific MRL for the

but does maintain an MRL of 0.02 PPM for its "Onion, bulb

Acetamiprid/Onion, Potato combination,
, subgroup 3-07A" group.

UsS 68

Cod

EU

Acibenzolar -S-methyl

0.1

68. United States does not maintain a specific MRL for the

combination, but does maintain a

n MRL of 0.1 PPM for its

Acibenzolar-S-methyl /Onion, Potato
"Onion, bulb, subgroup 3-07A" group.

Us 69 Cod EU
Boscalid 3 -
69. United States does not maintain a specific MRL for the Boscalid/Onion, Potato combination, but
does maintain an MRL of 3 PPM for its "Vegetable, bulb, group 3" group.
UsS 70 Cod EU
Captan 0.05
70. United States does not maintain a specific MRL for the Captan/Onion, Potato combination, but
does maintain an MRL of 0.05 PPM for its "Vegetable, bulb, group 3" group.
| I
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Uus 71

Cod

EU

Carfentrazone -ethyl

0.1

71. United States does not maintain a specific MRL for the

combination, but does maintain a

n MRL of 0.1 PPM for its

Carfentrazone-ethyl/Onion, Potato
"Vegetable, bulb, group 3" group.

us 72 Cod EU

Cymoxanil 0.05
72. United States does not maintain a specific MRL for the Cymoxanil/Onion, Potato combination,

but does maintain an MRL of 0.05 PPM for its "Onion, bulb, subgroup 3-07A" group.

usS Cod EU

Cyromazine 3

us 73 Cod EU

Dimethomorph 2 -

73. United States does not maintain a specific MRL for the

combination, but does maintain a

Dimethomorph/Onion, Potato

n MRL of 2 PPM for its "Vegetable, bulb, group 3" group.

us 74 Cod EU
Famoxadone 0.45 -
74. United States does not maintain a specific MRL for the Famoxadone/Onion, Potato
combination, but does maintain an MRL of 0.45 PPM for its "Onion, bulb, subgroup 3-07A" group.
uUs 75 Cod EU
Fludioxonil 0.02 -
75. United States does not maintain a specific MRL for the Fludioxonil/Onion, Potato combination,
but does maintain an MRL of 0.02 PPM for its "Vegetable, bulb, group 3" group.
Us 76 Cod EU
Fluopicolide 7 -
76. United States does not maintain a specific MRL for the Fluopicolide/Onion, Potato combination,
but does maintain an MRL of 7 PPM for its "Vegetable, bulb, group 3-07" group.
us 77 Cod EU
Glyphosat e 0.2 -

77. United States does not maintain a specific MRL for the

but does maintain an MRL of 0.2

PPM for its "Vegetable, b

Glyphosate/Onion, Potato combination,
ulb, group 3" group.

us 78

Cod

EU

Pyraclostrobin

0.9

78. United States does not maintain a specific MRL for the

combination, but does maintain a

n MRL of 0.9 PPM for its

Pyraclostrobin/Onion, Potato
"Vegetable, bulb, group 3" group.

US 79 Cod EU
Pyriproxyfen 0.7
79. United States does not maintain a specific MRL for the Pyriproxyfen/Onion, Potato
combination, but does maintain an MRL of 0.7 PPM for its "Vegetable, bulb, group 3" group.
US 80 Cod EU
Sethoxydim 1
80. United States does not maintain a specific MRL for the Sethoxydim/Onion, Potato combination,
but does maintain an MRL of 1 PPM for its "Vegetable, bulb, group 3" group.
us 81 Cod EU
Spinetoram 0.1
81. United States does not maintain a specific MRL for the Spinetoram/Onion, Potato combination,
but does maintain an MRL of 0.1 PPM for its "Vegetable, bulb, group 3" group.
us 82 Cod EU
Spinosad 0.1 -

82. United States does not maintain a specific MRL for the

but does maintain an MRL of 0.1

PPM for its "Vegetable, b

Spinosad/Onion, Potato combination,
ulb, group 3" group.

US 83

Cod

EU

Spirotetramat

0.3

83. United States does not maintain a specific MRL for the
combination, but does maintain an MRL of 0.3 PPM for its

Spirotetramat/Onion, Potato
"Onion, bulb, subgroup 3-07A" group.

UsS 84

Cod

EU

Tebuconazole

0.2

84. United States does not maintain a specific MRL for the Tebuconazole/Onion, Potato
combination, but does maintain an MRL of 0.2 PPM for its "Onion, bulb, subgroup 3-07A" group.
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uUsS Cod EU
Trifluralin 0.05
Onion, Tree US 85 Cod EU
Acetamiprid 4.5
85. United States does not maintain a specific MRL for the Acetamiprid/Onion, Tree combination,
but does maintain an MRL of 4.5 PPM for its "Onion, green, subgroup 3-07B" group.
US 86 Cod EU
Boscalid 3
86. United States does not maintain a specific MRL for the Boscalid/Onion, Tree combination, but
does maintain an MRL of 3 PPM for its "Vegetable, bulb, group 3" group.
uUsS 87 Cod EU
Captan 0.05

87. United States does not maintain a specific MRL for the
does maintain an MRL of 0.05 PPM for its "Vegetable, bulb, group 3" group.

Captan/Onion, Tree combination, but

UsS 88

Cod

EU

Carfentrazone -ethyl

0.1

88. United States does not maintain a specific MRL for the

combination, but does maintain a

n MRL of 0.1 PPM for its

Carfentrazone-ethyl/Onion, Tree
"Vegetable, bulb, group 3" group.

US 89 Cod EU

Cymoxanil 1.1
89. United States does not maintain a specific MRL for the Cymoxanil/Onion, Tree combination, but

does maintain an MRL of 1.1 PPM for its "Onion, green, subgroup 3-07B" group.

us Cod EU

Cyromazine 3

uUs 90 Cod EU

Dimethomorph 2 -

90. United States does not maintain a specific MRL for the
n MRL of 2 PPM for its "Vegetable, bulb, group 3" group.

combination, but does maintain a

Dimethomorph/Onion, Tree

us 91 Cod EU
Famoxadone 40 ---
91. United States does not maintain a specific MRL for the Famoxadone/Onion, Tree combination,
but does maintain an MRL of 40 PPM for its "Onion, green, subgroup 3-07B" group.
us 92 Cod EU
Fludioxonil 0.02 -
92. United States does not maintain a specific MRL for the Fludioxonil/Onion, Tree combination,
but does maintain an MRL of 0.02 PPM for its "Vegetable, bulb, group 3" group.
uUs 93 Cod EU
Fluopicolide 7 -
93. United States does not maintain a specific MRL for the Fluopicolide/Onion, Tree combination,
but does maintain an MRL of 7 PPM for its "Vegetable, bulb, group 3-07" group.
us 94 Cod EU
Glyphosate 0.2 -

94. United States does not maintain a specific MRL for the

but does maintain an MRL of 0.2

PPM for its "Vegetable, b

Glyphosate/Onion, Tree combination,
ulb, group 3" group.

UsS 95

Cod

EU

Methoxyfenozide

5

95. United States does not maintain a specific MRL for the
n MRL of 5 PPM for its "Onion, green, subgroup 3-07B" group.

combination, but does maintain a

Methoxyfenozide/Onion, Tree

UsS 96

Cod

EU

Pyraclostrobin

0.9

96. United States does not maintain a specific MRL for the

but does maintain an MRL of 0.9

PPM for its "Vegetable, b

Pyraclostrobin/Onion, Tree combination,
ulb, group 3" group.

uUs 97 Cod EU
Pyriproxyfen 0.7
97. United States does not maintain a specific MRL for the Pyriproxyfen/Onion, Tree combination,
but does maintain an MRL of 0.7 PPM for its "Vegetable, bulb, group 3" group.
| I
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US 98 Cod EU
Sethoxydim 1
98. United States does not maintain a specific MRL for the Sethoxydim/Onion, Tree combination,
but does maintain an MRL of 1 PPM for its "Vegetable, bulb, group 3" group.
UsS 99 Cod EU
Spinetoram 0.1
99. United States does not maintain a specific MRL for the Spinetoram/Onion, Tree combination,
but does maintain an MRL of 0.1 PPM for its "Vegetable, bulb, group 3" group.
US 100 Cod EU
Spinosad 0.1
100. United States does not maintain a specific MRL for the Spinosad/Onion, Tree combination,
but does maintain an MRL of 0.1 PPM for its "Vegetable, bulb, group 3" group.
us 1ol Cod EU
Tebuconazole 1.3
101. United States does not maintain a specific MRL for the Tebuconazole/Onion, Tree
combination, but does maintain an MRL of 1.3 PPM for its "Onion, green, subgroup 3-07B" group.
us Cod EU
Trifluralin 0.05 -
Onion, Welsh US 102 Cod EU 103
Acetamiprid 4.5 {0.01}
102. United States does not maintain a specific MRL for the Acetamiprid/Onion, Welsh
combination, but does maintain an MRL of 4.5 PPM for its "Onion, green, subgroup 3-07B" group.
103. European Union does not maintain a specific MRL for the Acetamiprid/Onion, Welsh
combination, but does maintain an MRL of 0.01 PPM for its "Bulb vegetables" group.
UsS 104 Cod EU
Boscalid 3 {0.5}
104. United States does not maintain a specific MRL for the Boscalid/Onion, Welsh combination,
but does maintain an MRL of 3 PPM for its "Vegetable, bulb, group 3" group.
US 105 Cod EU 106
Captan 0.05 {0.02}

105. United States does not maintain a specific MRL for the Captan/Onion, Welsh combination, but
does maintain an MRL of 0.05 PPM for its "Vegetable, bulb, group 3" group.

106. European Union does not maintain a specific MRL for the Captan/Onion, Welsh combination,
but does maintain an MRL of 0.02 PPM for its "Bulb vegetables" group.

usS 107

Cod

EU 108

Carfentrazone -ethyl

0.1

{0.01}

107. United States does not maintain a specific MRL for the Carfentrazone-ethyl/Onion, Welsh
combination, but does maintain an MRL of 0.1 PPM for its "Vegetable, bulb, group 3" group.

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

US 109 Cod EU
Cymoxanil 1.1 {0.05}
109. United States does not maintain a specific MRL for the Cymoxanil/Onion, Welsh combination,
but does maintain an MRL of 1.1 PPM for its "Onion, green, subgroup 3-07B" group.
us Cod EU 110
Cyromazine 3 {0.05}

110. European Union does not m
combination, but does maintain a

aintain a specific MRL for

the Cyromazine/Onion, Welsh

n MRL of 0.05 PPM for its "Bulb vegetables" group.

us

Cod

EU 111

Dimethenamid

0.01

0.01

111. European Union does not m
combination, but does maintain a

aintain a specific MRL for

the Dimethenamid/Onion, Welsh

n MRL of 0.01 PPM for its "Vegetables Fresh or Frozen" group.

uUsS 112

Cod

EU

Dimethomorph

2

0.3}

112. United States does not maintain a specific MRL for the Dimethomorph/Onion, Welsh
n MRL of 2 PPM for its "Vegetable, bulb, group 3" group.

combination, but does maintain a

US 113

Cod

EU 114

Famoxadone

40

{0.02}

113. United States does not maintain a specific MRL for the Famoxadone/Onion, Welsh
combination, but does maintain an MRL of 40 PPM for its "Onion, green, subgroup 3-07B" group.

114. European Union does not maintain a specific MRL for the Famoxadone/Onion, Welsh
combination, but does maintain an MRL of 0.02 PPM for its "Bulb vegetables" group.
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us Cod EU 115

Fenamidone

1.5 - {0.02}

115. European Union does not maintain a specific MRL for the Fenamidone/Onion, Welsh
combination, but does maintain an MRL of 0.02 PPM for its "Bulb vegetables" group.

US 116 Cod EU

Fludioxonil

0.02 == 0.3

116. United States does not maintain a specific MRL for the Fludioxonil/Onion, Welsh combination,
but does maintain an MRL of 0.02 PPM for its "Vegetable, bulb, group 3" group.

us 117 Cod EU 118

Fluopicolide

7 {0.01}

117. United States does not maintain a specific MRL for the Fluopicolide/Onion, Welsh
combination, but does maintain an MRL of 7 PPM for its "Vegetable, bulb, group 3-07" group.

118. European Union does not maintain a specific MRL for the Fluopicolide/Onion, Welsh
combination, but does maintain an MRL of 0.01 PPM for its "Bulb vegetables" group.

UsS 119 Cod EU 120

Glyphosate

0.2 {0.1}

119. United States does not maintain a specific MRL for the Glyphosate/Onion, Welsh combination,
but does maintain an MRL of 0.2 PPM for its "Vegetable, bulb, group 3" group.

120. European Union does not maintain a specific MRL for the Glyphosate/Onion, Welsh
combination, but does maintain an MRL of 0.1 PPM for its "Bulb vegetables" group.

usS 121 Cod EU 122

Methoxyfenozide

5 {0.02}

121. United States does not maintain a specific MRL for the Methoxyfenozide/Onion, Welsh
combination, but does maintain an MRL of 5 PPM for its "Onion, green, subgroup 3-07B" group.

122. European Union does not maintain a specific MRL for the Methoxyfenozide/Onion, Welsh
combination, but does maintain an MRL of 0.02 PPM for its "Bulb vegetables" group.

us Cod EU 123

Pendimethalin

0.2 {0.05}

123. European Union does not maintain a specific MRL for the Pendimethalin/Onion, Welsh
combination, but does maintain an MRL of 0.05 PPM for its "Bulb vegetables" group.

uUS 124 Cod EU

Pyraclostro bin

0.9 {0.02}

124. United States does not maintain a specific MRL for the Pyraclostrobin/Onion, Welsh
combination, but does maintain an MRL of 0.9 PPM for its "Vegetable, bulb, group 3" group.

UsS 125 Cod EU 126

Pyriproxyfen

0.7 {0.05}

125. United States does not maintain a specific MRL for the Pyriproxyfen/Onion, Welsh
combination, but does maintain an MRL of 0.7 PPM for its "Vegetable, bulb, group 3" group.

126. European Union does not maintain a specific MRL for the Pyriproxyfen/Onion, Welsh
combination, but does maintain an MRL of 0.05 PPM for its "Bulb vegetables" group.

us 127 Cod EU 128

Sethoxydim

1 {0.5}

127. United States does not maintain a specific MRL for the Sethoxydim/Onion, Welsh
combination, but does maintain an MRL of 1 PPM for its "Vegetable, bulb, group 3" group.

128. European Union does not maintain a specific MRL for the Sethoxydim/Onion, Welsh
combination, but does maintain an MRL of 0.5 PPM for its "Bulb vegetables" group.

uUS 129 Cod EU 130

Spinetoram

0.1 {0.05}

129. United States does not maintain a specific MRL for the Spinetoram/Onion, Welsh
combination, but does maintain an MRL of 0.1 PPM for its "Vegetable, bulb, group 3" group.

130. European Union does not maintain a specific MRL for the Spinetoram/Onion, Welsh
combination, but does maintain an MRL of 0.05 PPM for its "Bulb vegetables" group.

US 131 Cod EU

Spinosad

0.1 -- 0.2

131. United States does not maintain a specific MRL for the Spinosad/Onion, Welsh combination,
but does maintain an MRL of 0.1 PPM for its "Vegetable, bulb, group 3" group.

US 132 Cod EU

Tebuconazole

1.3 {0.5}

132. United States does not maintain a specific MRL for the Tebuconazole/Onion, Welsh
combination, but does maintain an MRL of 1.3 PPM for its "Onion, green, subgroup 3-07B" group.

us Cod EU 133

Trifluralin

0.05 0.5

133. European Union does not maintain a specific MRL for the Trifluralin/Onion, Welsh
combination, but does maintain an MRL of 0.5 PPM for its "Bulb vegetables" group.
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