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NOTE
Working Party on Agricultural Quality Standards

The commercial quality standards developed by thalkilg Party on Agricultural Quality Standards bet
United Nations Economic Commission for Europe (UNE:@elp facilitate international trade, encouragghh
quality production, improve profitability and proteconsumer interests. UNECE standards are used by
governments, producers, traders, importers andreeqgp and other international organizations. Theyer a
wide range of agricultural products, including frefsuit and vegetables, dry and dried produce, gaddtoes,
meat, cut flowers, eggs and egg products.

Any member of the United Nations can participate,ao equal footing, in the activities of the WoxkiRarty.
For more information on agricultural standardsapéevisit our website <www.unece.org/trade/agr>.

The present revised Standard for Seed Potatoeséxdion document ECE/TRADE/C/WP.7/2014/15, reviewed
and adopted by the Working Party at its seventetsion.

The designations employed and the presentatioheofrtaterial in this publication do not imply thepesssion
of any opinion whatsoever on the part of the Unilations Secretariat concerning the legal statuanyf
country, territory, city or area or of its auth@#, or concerning the delimitation of its froniesr boundaries
Mention of company names or commercial products amé imply endorsement by the United Nations.

All material may be freely quoted or reprinted, huknowledgement is requested.
Please contact the following address with any contser enquiries:

Agricultural Standards Unit

Economic Cooperation and Trade Division

United Nations Economic Commission for Europe
Palais des Nations

CH-1211 Geneva 10, Switzerland

E-mail: agristandards@unece.org
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Introduction

I.  About UNECE

The United Nations Economic Commission for Europ®lECE) was set up in 1947 by
the Economic and Social Council. It is one of fiegional commissions of the United
Nations.

Its primary goal is to encourage greater econonsigperation among its 56 member
States. However, all interested United Nations Men®tates may participate in its work.
Over 70 international professional organizationsd amther non-governmental
organizations take part in UNECE activities.

It focuses on economic cooperation and integratemyironment, housing and land
management, statistics, sustainable energy, ttimaleer and transport.

UNECE activities include policy analysis, developthef conventions, regulations and
standards, and technical assistance.

[I. History and goals of the Working Party on Agricultural
Quality Standards

A History

In October 1949, the UNECE Committee on AgricultuRProblems established the
Working Party on Standardization of Perishable Btaffs to determine common

standards for perishable foodstuffs "and to studgssto be taken on the international level
in order to secure the general adoption of stardardd control systems". Later, the
responsibility of the Working Party was extended daver non-edible horticultural

produce and quality development, which is refledteitis present name.

The activities have led to the elaboration of aeMenge of UNECE standards for fresh
fruit and vegetables, dry and dried produce, semdtpes, eggs and egg products, meat
and cut flowers. Standards for fruit juices anitkdrozen foods have been elaborated in
Joint ECE/Codex Alimentarius Groups of Experts anel now further developed in the
relevant Codex bodies.

B. Goals
UNECE standards harmonize existing national comialerquality standards for
perishable produce to:
« Facilitate fair international trade and preventtgcal barriers to trade
 Improve producers' profitability and encourage piaitbn of high-quality produce
« Protect consumer interests.

The UNECE Working Party and its four Specializeccttoms provide a forum where
countries can discuss all issues relating to coriaequality that may arise in their
domestic markets and have implications for intéomatl trade. The Working Party offers
assistance to countries by organizing workshopghenharmonization of national with
international commercial standards.

Date of issue: 10 November 2014 5
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[ll. History, goals and scope of the UNECE standat for seed
potatoes

A. History
Work on the UNECE Standard for Seed Potatoes (mefter “the Standard”) began
in 1958.

At the 9" session of the Working Party some disagreemente veésed concerning the
nomenclature of the different categories of seddtpes. The Group of Experts (from the
Federal Republic of Germany, the Netherlands aeduthited Kingdom of Great Britain
and Northern Ireland) was charged of preparingreahyais of existing national regulations
and drafting recommendations for international déadization.

Provisional recommendations were adopted in 196thatl® session of the Working
Party for trial and revision according to the réisgl experience.

The first version of the text was adopted by therkim Party in 1963 at its 6session.
The Standard has been regularly updated since then.

B. Goals and scope
The goal of the Standard is to act as a world esfee intended to facilitate fair
international trade by:
» Creating a harmonized commercial quality certifimatsystem
* Promoting its use
« Defining harmonized quality requirements for seethfpes.

To reach this goal the Standard covers the follgwiequirements controlled by
certification:

 Varietal identity and purity

» Genealogy and traceability

» Diseases and pests affecting commercial qualigyedd
« External quality and physiology

 Sizing and labelling.

As a consequence, the Standard considers isslieg fatder the WTO-TBT agreement.

IV. Application of the Standard
The Standard adopted by the Working Party is recengied to countries for application
as defined below.

Countries applying this Standard should notify tHéECE secretariat of their Designated
Authority (DA) responsible for its implementation.

Application means the use of the UNECE Standar@fport and import. This means for

Export: All seed potatoes certified and labelled for exgmyr the DA meet at least the
requirements of the Standard.

6 Date of issue: 10 November 2014
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Import: Seed potatoes certified and labelled accordinghto UNECE Standard are
accepted as meeting national standards or techmigalations for seed potato
quality. Where a country establishes more stringgmatity requirements, these
should be technically justified and the same rexuents applied to domestic
production. The DA shall notify the UNECE secrediof each additional or
more stringent quality requirement, together witkchinical or scientific
justification for it.

The responsibility of the DA is to ensure the aggiion of the provisions and conditions
as specified in the Standard. The responsibilitytfie quality of the lot remains with the
owner.

The application of the Standard is without prejedaf any other legislation concerning
industrial or commercial property, protection obps, and the health of persons and
animals.

V. Development of the Standard

For the development of the Standard and the workhefSpecialized Section on Seed
Potatoes, the Terms of Reference and Working Puwesdof the Working Party on
Agricultural Quality Standards and its Speciali&ettions apply and can be downloaded
from the UNECE website. According to these procedufany member of the United
Nations or of one of its specialized agencies canigipate, on an equal footing, in the
activities of WP.7 and its specialized sections”.

VI. Standards and regulations adopted by other irgrnational
and regional organizations

A. European Union

In July 1966, the Council of the European Union@dd a Council Directive on the
marketing of seed potatoes, applicable to the prbalu with a view to marketing, and to
the marketing of seed potatoes within the Commufiliyective 2002/56/EC-OJ L 193,
20.07.2002 former 66/403/EEC).

It was stated in the proceedings that "It is dédérdo establish a uniform certification
scheme for the Community based on the experienicedjan the application of schemes
in the Member States and that of the Economic Casion for Europe”.

The above Directive envisaged that provisions shooe made for authorizing the
marketing within the Community of seed potatoes/ésted in a third country where they
afford the same assurances as seed potatoes Ibffegaified within the Community and
complying with the Community rules. The last Counbiecision (Council Decision
95/513/EC, 0J L 296, 9.12.1995, p. 31) on the exjaivce of seed potatoes produced in
third countries established that seed potatoesshted in those countries, as specified and
officially controlled by the relevant Authoritiesnd which belong to the categories
specified therein, are equivalent to seed potal@egested within the Community. Seed
potatoes shall be certified and their containefigiafly marked and sealed in accordance
with the UNECE Standard for Seed Potatoes recomeatketny the Working Party on
Standardization of Perishable Produce and Qualiéyelbpment of the UNECE. The
Decision does not affect the requirements which Kemnttates establish under Council
Directive 2000/29/EC (former 77/93/EEC) on proteetmeasures against the introduction
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into the Member States of organisms harmful to tglaor plant products (0J L 169,
10.7.2000, p.1).

B. International Plant Protection Convention

The purpose of the International Plant Protectioonv@ntion (IPPC) is to secure a
common and effective action to prevent the sprestlimtroduction of pests of plants and
plant products, and to promote appropriate meadardkeir control. It is managed by the
IPPC Secretariat in the FAO Plant Protection Seraicd is recognized by the WTO-SPS
agreement as the standard-setting body on phytasaigsues.

The International Standards for Phytosanitary Mezs{ISPMs) established under the
Convention providejnter alia, guidelines for the establishment of phytosanitanport
regulations and the provision of phytosanitary iieation. Phytosanitary certificates, in
the case of seed potatoes, facilitate internatitnale by confirming compliance with the
phytosanitary requirements of the importing country

ISPM No. 33 provides guidance for the productioraintenance and phytosanitary
certification of pest free potat@glanum spp.) micropropagative material and minitubers
for international trade.

National Plant Protection Organizations (NPPOs) dRdgional Plant Protection
Organizations (RPPOs) such as the European and tdviegiean Plant Protection
Organization (EPPO) (see B.1) and the North AmeriBéant Protection Organization
(NAPPO) (see B.2) work together to help contracpagies meet their IPPC obligations.

1. European and Mediterranean Plant Protection Orgnization

In 1999, EPPO published a recommended certificaticireme for seed potatoes. This
scheme focused on micropropagation as the reconmedemdethod of initial seed
production (nuclear stock) and detailed the orgasjswhich should be tested for and the
appropriate test procedures. Conditions and toters for the production of Pre-basic TC
(mini-tubers) were also defined. The requiremémtghe certification of Pre-basic, Basic
and Certified category seed potatoes were aligasdar as possible, with those of the
UNECE Standard for Seed Potatoes.

2. North American Plant Protection Organization

In 1995, NAPPO approved a potato standard: NAPPQidRal Standard for
Phytosanitary Measures (RSPM#3), "Requirementshi@rimportation of potatoes into a
NAPPO member country”. It is regularly reviewed ang available at:
http://www.nappo.org.

The standard identifies a number of pest risk mamagnt measures, including federal or
state seed potato certification systems. Alsosialdished common criteria for limited

generation certification systems and diagnostids. includes lists of quarantine and

regulated non-quarantine pests for the three NARBGntries. The pest lists in the

standard are reviewed on an annual basis to verdytechnical justifications for these
pests to remain on quarantine lists and to incatgonew terminology from the IPPC, e.g.
regulated non-quarantine pests.
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UNECE Standard S-1 concerning the certification
and commercial quality control of seed potatoes

[. Definition of produce

Produce is seed potatoes. Seed potatoes are t(ibeltsding minitubers) and potato
micropropagative material of cultivated tuber-fongniSolanum spp. for planting and
which are certified by the DA as meeting the specéquirements of this Standard.

This Standard does not apply to potatoes intendiepl&nting for:
« Trials or scientific purposes
* Selection work.

These, however, shall always be covered by docuanertonfirmation of quality by
the DA.

[I.  Provisions concerning the variety

Varieties shall be accepted for certification unttex Standard if an official description
and a reference sample can be made available @4he

The variety should be distinct, uniform and stabtEording to the guidelines of the
International Union for the Protection of New Vdies of Plants (UPOV) and have a
denomination allowing its identification.

[ll.  Provisions concerning quality

The purpose of the Standard is to define the quedijuirements of seed potatoes at the
export control point, after preparation and packggi

A. Minimum requirements

Seed potatoes shall be substantially free fronrimjis diseases and pests and from any
defects likely to impair their quality as seed. eytshall be substantially dry outside and,
in general, of normal shape for the variety.

These requirements shall be observed in conjunetiinthe standards and tolerances set
out under B on Classification.

Neither growing crops of seed potatoes nor seedt@es shall be treated with sprout
inhibitors.

1 As defined in International Standard for PhytosagiMeasures 33 (ISPM 33, 2010).
2 Reservation from the United States to allow fotHar consultation.
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B. Classification

Seed potatoes shall be classified according t@tyaaind the standards given below. Their
classification shall be subject to official contriol the producing country. The DA is
responsible for the maintenance of all classifaratdata to provide traceability. Seed
potatoes shall be placed in two classes within efthree categories as defined below:

1. Pre-basic category seed

These are seed potatoes of generations prior to $eesd:

(@) Pre-basic TC (tissue culture) class seed shalldirectly derived by
micropropagation and may be tissue culture plattet tubers of the first
generation meeting the requirements specified neses |, I, Il and 1V;

(b) Pre-basic class seed shall be generationsedf seiltiplied in the field prior
to Basic seed, meeting the requirements specifieshnexes Il, Il and IV.
2. Basic category seed

These are seed potatoes descended directly fronbd3re or Basic category seed or
produced under the special provisions of a naticeatification scheme and are mainly
intended for the production of certified seed pmat

Seed shall be classified as either Basic | or Bdkicaccording to the minimum
requirements given in annexes Il, lll and V.
3. Certified category seed

These are seed potatoes descended directly frorbaBie, Basic or Certified category
seed and are mainly intended for the productiomotétoes other than seed potatoes.

Seed shall be classified as either Certified | ertiied Il, according to the minimum
requirements given in annexes Il, lll and IV.
4. Field generation

Each class may be additionally classified accordmghe number of generations (FG1,
FG2 etc.). The final designation of a class wikkrdfore contain a class name and may
contain a field generation record (e.g. Basic | FG&rtified | FG3).

C. Derogation from classification

Producing countries are, however, free to creatieinvthe categories and classes provided
for in subsection B, classes which are subjecpézific requirements.

D. Sampling for lot inspection

Sampling of seed potatoes for inspection and @atibn purposes shall be carried out
officially or under official supervision. To assessmpliance with Annex llI, tuber

samples, representative of the lot, shall be tatesn minimum rate of 20 kg for each 10
000 kg and may be collected either during gradinfram at least two containers. More

3 The Representatives of the European Commission mmt& reserved their position on this issue.
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samples may be taken if one of the initial sampedose to tolerance. Cutting of tubers
may be part of the inspection process.

E. Comparative trials

It is recommended that comparative trials be eistabdl by the DA to ascertain the
condition of seed potatoes certified according he Standard, taking into account
statistical variability outlined in annex IX. Thgidelines for organizing such trials, set
out in annex VI, should be followed.

The results of such trials shall be treated in iclemfce, but on request the results relating
to individual consignments may be exchanged betwbenDA of the importing and
exporting countries concerned.

IV. Provisions concerning sizing

Pre-basic TC are exempt from the minimum sizingiiregnents.

The minimum size of tubers must be such that tleepat pass through a square gauge of
25 mm; for varieties having, on average, a lendthtdeast twice the greatest width, the
square gauge must not be less than 25 mm. Inae af tubers, which are too large to
pass through a square gauge of 35 mm, the differdbetween the maximum and
minimum limits of size should be expressed in mpigts of five.

The maximum variation in size between tubers imtantust be such that the difference
between the dimensions of the two square gaugesdees not exceed 20 mm unless the
buyer and seller agree to deviate from this requéng.

The lot shall conform to the distribution of tutsézes of the harvested crop within the size
specified on the label.

V. Provisions concerning tolerances for sizing

Minimum sizetolerancesin per cent by weight of tubers

10% With a maximum deviation of 5 mm from the mioimsize indicated for lots with
tubers having a length of at least twice their nmaxin width

3% For all other lots

Maximum size tolerancesin per cent by weight of tubers

3% Larger than the maximum size indicated

VI. Provisions concerning presentation

A. Condition of containers

Bags must be new; other containers may be reusedtded that they are clean.

Date of issue: 10 November 2014 11
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B.

VIL.

Closing of containers

Containers shall be closed officially or under @l control in such a manner that they
cannot be opened without damaging the officialingalevice or without leaving evidence
of tampering on the official label provided forsaction VII (A).

The official system of closing shall comprise eittiee incorporation into the system of the
label mentioned above if it is without a string4obr, in all other cases, by the application
of an official seal.

Re-closing shall be carried out only by the DA oder its control.

Nature of contents of containers

Each container shall contain tubers of the samietyaccategory, class, size and origin.

A lot should be sufficiently homogeneous which netrat seed potatoes within different
containers are as uniform as is practical and matl vary excessively in composition and
appearance.

Provisions concerning marking

Official label

Each container shall bear on the outside an offialzel in accordance with annex V and
which has not been previously used; the label $lwalWhite with a diagonal purple line for

pre-basic seed, white for basic seed, and bluedified seed. Reference to the UNECE
Standard may be included on the label.

Official statement

Each container shall have on the inside an offistatement of the same colour and
showing at least the particulars indicated undér &)d 7 in annex V. The statement shall
be so worded that any confusion with the officaddl referred to in paragraph A shall be
avoided.

This statement is not necessary when an adhedie¢ da a label of untearable material is
used. The particulars given on the label may lgelibly printed on each container in
substitution for the official statement provided &bove.

Re-labelling
If a second check appears necessary, the authatiigh carried out the second check,
must be stated on the label, as well as the dattheofre-closing. If a new label is

necessary, this must show the particulars, whigieared on the old label, the date of the
re-closing, and the authority concerned.

Supplier's label

Each container may be accompanied by a specidldaliee supplier.

Date of issue: 10 November 2014
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E. Chemical treatment

The nature of the active substance of any chertieatment of the seed potatoes shall be
indicated on the outside of each container, oraargsistant or adhesive label being either
the official label or a label provided by the suepl or printed on each container. This
information may also appear inside each container.

Adopted in 1963, also as European Standard No. 19
Last revised 2014
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Annex |

Minimum conditions to be satisfied in the
production of Pre-basic TC seed potatoes

1. The parent material must be true-to-type forvugety.

2. These seed potatoes must be produced fromadfficertified initial stock, which
shall be free from, at least, the following pests:

« Potato Spindle Tuber Viroid

« Clavibacter michiganensis spp.sepedonicus (ring rot)

« Ralstonia solanacearum (brown rot)

« Pectobacterium spp. andDickeya spp. (synErwinia spp.)
 Potato viruses X, Y, S, M and A

* Potato Leaf Roll Virus

3. The facilities and procedures used for this potidn must be subject to official
approval by the DA. Measures must be applied widacontamination, e.g. protected
environment, double door entry, protective clothidgdicated footwear or disinfection.
The record-keeping system should document the safrthe material and the volume of

production.

4, The growing medium should be pest-free.

5. All reasonable husbandry practices for the preéem or spread of pests and
diseases must have been effectively carried out.

6. The growing crop must have been kept free frBymchytrum endobioticum
(Schilb) Prc., potato viruses, bacterial diseaselsfeom deviations of variety and type.

7. The satisfaction of these conditions and theréwmices prescribed for this class in
annexes Il, Il and IV shall be established bya@éi inspection and/or testing.

8. The satisfaction of the conditions under itersh2ll be established by appropriate

tests for those pathogens known to occur in thatrgu

9. Confirmation of variety purity or trueness-t@éymay be dependent on inspection
of the crop derived from the seed potatoes.

14 Date of issue: 10 November 2014
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Annex Il

Minimum conditions to be satisfied by the crop;
field inspection procedures

A. Minimum conditions to be satisfied by the crop
1. The field shall not be contaminated IBlobodera rostochiensis (Woll) nor
Globodera pallida (Stone).
2. The proportion of growing plants affected bydidag shall not exceed:
(a) In crop for the production of Pre-basic catggeed, O per cent

(b)  In crop for the production of Basic | clasedg0.5 per cent and of Basic Il
class seed, 1 per cent

(c) In crop for the production of Certified | ctaseed, 1.5 per cent and of
certified Il class seed, 2 per cent.

3. The proportion of growing plants showing sympsgoof virus diseases shall not
exceed:

(a) In crop for production of Pre-basic TC classds 0 per cent
(b)  In crop for production of Pre-basic class sé€etl per cent
(c) In crop for production of Basic | class se@@, per cent

(d)  Incrop for production of Basic Il class seéd per cent

(e) In crop for production of Certified | classege 2 per cent
® In crop for production of Certified 1l claseed, 6 per cent.

4. The proportion of growing plants not true to theriety and plants of another
variety should not exceed:

(a) In crop for production of Pre-basic TC classds 0 per cent

(b)  Incrop for production of Pre-basic class s&=01 per cent

(c) In crop for production of Basic category se@@5 per cent

(d) Incrop for production of Certified categomsesl, 0.5 per cent.
5. The crop shall be free from:

(&)  Synchytrium endobioticum (Schilb) Perc.

(b)  Clavibacter michiganensis spp. sepedonicus (Spieck. and Kotth.) Skapt.
and Burkh.

(c) Ralstonia solanacearum
(d)  Potato spindle tuber viroid
(e)  Tomato Stolbur.

6. Depending on the circumstances and characteotato production in the country,
requirements for isolation and rotation of the cnegy be considered.
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7. The satisfaction of the above-mentioned starsdand other conditions shall be
established by official inspection and/or testing.

B. Field inspection procedures

1. Scope of inspections

All seed potato crops to be certified under then@sad must be inspected during growth.
Field inspections should be carried out in accocdamith the following procedures.

The DA should adopt a risk-based approach to thgeiction of ware potato crops growing
in the vicinity of seed potato crops.

Other measures, e.g. specifying provenance of geatoes which may be planted, may
also be deployed to control the health of non-gesdto crops on seed-producing farms.

2. Level and timing of inspection

A minimum of two inspections is recommended forvgray plants. Where possible,
inspections should start at or shortly before thevdring stage.

The DA shall specify the inspection proceduresgémeral, the procedures should allow
the inspector to inspect at random a representatweple of plants from a crop. The
number of plants affected by the diseases listeghimex I, section A, points 2 and 3 and
those not true to variety or of another varietyn@n ll, section A, point 4) should be
recorded separately in the field inspection repad each expressed as a percentage of the
total number of plants inspected in the crop.

During each crop inspection the inspector shouldfyehe purity and identity of the
variety. The first generation derived from Pre-baS$iC class seed potatoes should be
inspected at a more intensive rate to identifytgfies.

3. Additional measures to support crop inspections

Field inspection results will normally be deterndnby visual assessment of the crop.
Inspectors may be supported by appropriate tesenvdonfirmation of the cause of a
particular symptom is required.

4. Removal of plants with faults mentioned in annell, section A, points 2-4

The DA may permit roguing within specified limitgrovided the tolerances specified in
annex Il, section A are met at the time of inspettiRoguing must include removal of all
tubers, as well as the foliage of the plant, touemghat no affected material will be
harvested.

5. Second opinion inspections

In the case of a disputed inspection, growers béllentitled to ask for a confirmatory
inspection to be conducted by another inspector.
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Annex llI

Minimum quality conditions for lots of seed
potatoes

A. Tolerances for defects and disorders allowed feeed potato
tubers

1. Presence of earth and extraneous matter

 Pre-basic TC and Pre-basic 1 per cent by weight
 Basic and Certified 2 per cent by weight

2. Dry and wet rot not caused by pests listed undsection B below,
including wet breakdown due to extreme temperatures

* Pre-basic TC 0 per cent by weight
* Pre-basic 0.2 per cent by weight
| per cent by weight, ofiethwet

 Basic and Certified
rot cannot exceed 0.5 per cent

3. External defects

Tubers with the following external defects are dabte:
» Pressure bruises: spots of more than 10% of ther suorface and discolouration of
more than 10 mm in depth

« Mechanical damage: more than 10% of the total twmght (when removed by a
straight cut) is affected or any damage which ishealed

« All categories 3 per cent by weight

4. Scab caused b$treptomyces spp. (common and netted)Tubers affected
over a specified per cent of their surface (seeanill)

» Pre-basic TC (0% surface cover) 0 per cent byghtei

« All other categories (>33.3% surface cover) 5 et by weight

5. Powdery scabTubers affected over a specified per cent of thaiface
(see annex VIII)

 Pre-basic TC (0% surface cover) 0 per cent bghtei
 Pre-basic (> 10% surface cover) 1 per cent byghiei
 Basic and Certified (> 10% surface cover) 3 pert by weight

Date of issue: 10 November 2014
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6. Rhizoctonia: Tubers affected over a specified per cent of thaiface (see

annex VIII)
» Pre-basic TC (0% surface cover) 0 per cent byghtei
* Pre-basic (> 1% surface cover) 1 per cent by hteig
« Basic and Certified (> 10% surface cover) 5 pert by weight

7. Shrivelled tubers:Tubers which have become excessively dehydrated and
wrinkled, including dehydration caused by silveur§c

e Pre-basic TC 0 per cent by weight
* pre-basic 0.5 per cent by weight
 Basic and Certified 1 per cent by weight

8. Chilling injury
e Pre-basic TC 0 per cent by weight

 Other categories 2 per cent by weight

9. Pest damagee.qg. slugs, wireworms, tuber moth, flea beeti@spers with more than
10 holes or with more than 3 holes of 5 mm or niordepth are countable

* Pre-basic TC 0 per cent by weight

» Other categories 4 per cent by weight

10. Total tolerance for items 2 to 7:

e Pre-basic TC 3 per cent by weight
* Pre-basic 5 per cent by weight
« Basic and Certified 6 per cent by weight

B. Zero tolerances
The seed potatoes shall be free fr@tobodera rostochiensis (Woll) and Globodera
pallida (Stone),Synchytrium endobioticum (Schilb.) Perc., Gibacter michiganensis spp
sepedonicus (Spieck. and Kotth.) Skapt. and BurkRalstonia solanacearum (E.F. Smith)

E.F. Smith, Potato spindle tuber viroid, Tomato 1810 Meloidogyne chitwoodi and
fallax, Ditylenchus destructor anéhthorimaea operculella (Zeller).

C. Tuber inspection procedures

1. Scope of inspection

All seed potato lots to be certified under the 8tad must be inspected before marketing.
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2. Inspection method

A randomly collected sample representative of tbedspotato tubers from the lot to be
inspected should be gathered and set aside for sid® grade and quality inspection. The
tubers need to be sufficiently clean to allow fasisual inspection, i.e. no caked dirt.

During the inspection process some tubers of tmepka may be cut to establish the
presence or absence of internal defects. If tubemptes are to be assessed for internal
defects and diseases, they should be cut alongptigtudinal axis, drawn through the
widest part of the tuber (i.e. from the stem enthtobud end), and examined.

3. Calculation of results
During the inspection process a tuber should oelgdunted once for a defect or damage.

Calculate total counts and percentages for eadasks defect, or condition and compare
with the tuber standard tolerance to determinkdflot meets the tuber standard.

4. Additional measures
If the sample exceeds the tolerance for any ot#iegories, an inspector may proceed to

either increase the sample size and/or re-gradtlas required to make sure it complies
with the specified standard.

5. Second opinion inspections

In the case of a disputed inspection, growers kéllentitled to ask for a confirmatory
inspection to be conducted by another inspector.
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Annex IV

Minimum conditions to be satisfied by direct
progeny of seed potatoes; post-harvest evaluation
procedures

A. Minimum conditions to be satisfied by direct poogeny of seed
potatoes

1. Pre-basic seed
(@) The proportion, in direct progeny, of plants ofher varieties should be
0 per cent for Pre-basic TC class.

The proportion, in direct progeny, of plants natetrto the variety and of other
varieties should not exceed 0.01 per cent for Rigelclass.

(b)  The proportion, in direct progeny, of plantowing symptoms of virus diseases
should not exceed:

0 per cent for Pre-Basic TC class

« 0.5 per cent for Pre-Basic class.

2. Basic seed

(@) The proportion, in direct progeny, of plantst taue to the variety and of
other varieties should not exceed 0.25 per cent.

(b)  The proportion, in direct progeny, of plantsosing symptoms of virus
disease should not exceed 1 per cent for Badasts seed, and 4 per cent for Basic
Il class seed.

3. Certified seed

€) The proportion, in direct progeny, of plantg trme to the variety and of other
varieties should not exceed 0.5 per cent.

(b) The proportion, in direct progeny, of plantowsing symptoms of virus disease
should not exceed 8 per cent for Certified | clased and 10 per cent showing
virus disease for Certified Il class seed.

The tolerances allowed under points 1(b), 2(b) &rade applicable only where the virus
diseases are caused by viruses already prevalecbuntries applying the UNECE
Standard for Seed Potatoes.

The incidence of the virus and/or other pathogarteé direct progeny may be determined
by inspection and/or testing of tubers or plantsvee from a sample of tubers from the
crop, i.e. post-harvest evaluation.
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B. Post-harvest evaluation procedures
The tolerances in the Standard for the post-haresstiuation are the “Minimum
conditions to be satisfied by direct progeny ofdspetatoes” (Section A).

Sampling may be done just after haulm destrucgaroimplete, during the harvest or from
storage.

The DA shall specify the sample size dependingield &ize, category, tolerance and the
desired confidence level (see Annex IX. Samplirigets for virus testing).

Tuber dormancy may be broken chemically and/orebyperature treatment.

The requirement for a post-harvest evaluation nepedd on “regulated haulm destruction
dates” or for specific reasons defined by the Dpateling on local circumstances.

There are two options for post-harvest evaluation:

(&) Visual examination of growing plants (grow-ouy
The grow-out, usually aimed at virus indexing, nieeydone in field or greenhouse. The
evaluation may be visual with confirmation by |adkory testing as required.

Should a variety mixture and/or chemical damageolbgerved during a grow-out post-
harvest evaluation, the DA shall take appropriateoas.

Trueness-to-type can only be assessed in a field-gut.

(b) Laboratory test

A laboratory test for viruses may be done on leasea grow-out sample by ELISA
(Enzyme linked immunosorbent assay), PCR (Polymeerelsain reaction) or other
appropriate technique, on sprouts or sprouted sutpeELISA or PCR and/or on tubers by
PCR.

A laboratory test for the bacterial diseases reféto in annex 111.B may be done by tuber
testing using ELISA, PCR and/or IF (Immunofluoresoe test) and additional
confirmation techniques (plating, bio-assay).
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Annex V
Label

A. Particulars

“UNECE Standard”, if appropriate
Nature of the contents: "Seed potatoes”

1.
2.
3. The Designated Authority (DA) or its recogniZeitials
4 Country and/or region of production

5

Reference number of the lot, including where rappate the producer's
identification number

Month and year of closing
Variety

Category and class and, where appropriate,dexfdield generation

© ©® N ©°

Size

10. Declared net weight

B. Minimum dimensions

110 x 67 mm.
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Annex VI

Guidelines for organizing comparative trials of
plots grown from samples collected from lots of
seed pOtatoe&ertified according to the Standard)

I.  Purpose of the comparative trials

The examination of seed potatoes in plots enabiiesassessment of the conditions
specified in annex IV for randomly selected seesl put on the market.

lI.  Organization

1. Responsibility for the sampling

The sampling shall be done under the authoritheMA.

2. Sampling

» The lot as defined in annex VIl is the unit repreed by at least one sample.
» A sample consists of 110 tubers, taken at random the lot.

» The sample shall be placed in a sealed sack; bisl shall bear the information
mentioned in annex V.

3. Trial fields

» Planting should be done in plots of 100 plants. plas should be grouped by
variety so as to facilitate comparison.

« Fertilization must be moderate, especially N, tlitate virus expression.

4. Visual examination
To be accurate, the visual examination shall iregairbe carried out in two stages, with an

interval of 10-15 days between them. Laboratortingamay support visual examination.
Primary viral infections shall not be taken intcsmeration.

Date of issue: 10 November 2014 23



S-1: Seed potatoes - 2014

Annex VI

Definitions of terms applicable to the Standard

The definitions provided herein apply specificatity certified seed potatoes moving into
international trade under provisions of this Staddand their meaning may therefore
differ from their classical meaning.

Incorporation of the terms in this glossary sigsfitheir unique use by countries, which
have adopted the Standard.

Blackleg:
Commonly used name of a bacterial disease of pefat@enerally caused by
Pectobacterium atrosepticum (syn. Erwinia carotovora subsp. #&oseptica). Similar

symptoms may, however, be caused Bgctobacterium carotovorum (formerly E.
carotovora subsp carotovora) andDickeya spp. (SynE. chrysanthemi).

Certification:

An official control procedure, which aims at ensgrithe production and supply of seed
potatoes which satisfy the requirements of this&ad.

Chilling injury:
Consists of internal damage to the tuber causeskpgsure to temperatures slightly below
or slightly above freezing, even for a relativeliod period of time. A greyish

discoloration predominantly of the vascular tissa@ occur within hours after exposure.
Chilling injury results in a tuber with no, or veppor, germination.

Clonal selection:

A system of potato propagation that starts frorectetd plants that fulfil the requirements
of the pre-basic seed.

Clonal stock:
Propagation stock of a particular variety descerfdat a clonally selected mother plant.

Clonal stocks are subject to visual inspection gages and trueness-to-type) and
additional testing for diseases.

Consignment:

A quantity of seed potatoes consisting of one orentots which have been consigned to
one commercial party and is covered by one sebotfighents.
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Contaminated field:

A field made subject to regulatory action becau$ethe presence of a designated
pathogenic organism in the soil.

Designated Authority (DA):

Organization(s), agency or agencies designated emgowered by legislation to
administer the certification of seed potatoes utide/Standard.

Disease:

Any disturbance of a plant caused by pathogeni@risgns which interferes with its
normal structure, function or economic value.

External defects:

Any tuber defect that can be detected externalburtable tubers are those which may
have a negative impact on yielding capacity oraditity, or which are likely to lead to
secondary infection.

Field:

A defined area of land used for cultivation of spethtoes.

Free from:

Not present in numbers or quantities that can lectid by the application of appropriate
sampling, inspection and testing procedures.

Field generation number:

The number of growing cycles since the first introbn in the field after
micropropagation or clonal selection.

Homogeneous:

Uniform in composition and appearance.

Initial stock:

The initial pathogen-tested microplants produced maintained under an official control
programme.
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Inspection:

Visual examination of plants, tubers, containenjipaent or facilities by an authorized
person, to determine compliance with regulations.

Lot:

A guantity of seed potatoes bearing the same mferaumber which has been prepared
for marketing, and being of the same variety, aatggclass, size and origin.

Micropropagative multiplication:
The process of propagating microplants of initimlck by taking nodal cuttings under
aseptic conditions to produce large numbers of epiants. The resulting microplants are

retained for further multiplication cycles or growa maturity to provide harvestable
tubers usually of the class PBTC.

Mild virus diseases:
Diseases which manifest themselves only by leafottisations or mottle (mild mosaic)
and may not be easily discernible by visual indpectThe following viruses are usually

the causes of mild virus diseases: PVX or PVS.iig&traf PVY may be considered mild
when observing symptoms only.

Origin:
Officially defined area where a lot of seed potategas grown.

Parent material:

Initial stock or selected plants or tubers in thenal selection used to increase a clone of
seed potatoes.

Phytosanitary provisions:

Provisions in accordance with the InternationahPRrotection Convention.

Potato leaf roll disease:

A severe virus disease caused by potato leaf il (PLRV). Plants are usually smaller
than healthy plants and sometimes stunted. Thefttipe plant is paler and the leaves are
more erect than usual. Older lower leaves roll ugvwand become brittle, such that they

can be easily broken (metallic rustling) when sgeéegently. Primary infection may
cause a slight rolling of the upper leaves, sonegiaccompanied by discoloration.

Primary virus infection:

Infection occurring during the current growing smasnd not arising from the seed tuber.
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Quality:

The sum of all characteristics that determine tteeptance of seed potatoes in relation to
the specifications of this Standard.

Quality Control:

The control by the DA of all activities encountergdthe process of producing and
marketing seed potatoes in conformance with thedatal.

Quality pest:

A pest carried by planting material, subject toicidl regulatory control, but not a
quarantine pest.

Quarantine pest:

A pest of potential national economic importanceh® country thereby endangered and
not yet present there, or present but not widdgritiuted and being actively controlled.

Regulated non-quarantine pest:

A non-quarantine pest whose presence in plantpléoiting affects the intended use of
those plants with an economically unacceptable ahpad which is therefore regulated
within the territory of the importing contractinguy*

Rot:

Rot is the disintegration of tissue as a resulthef action of invading organisms, usually
bacteria or fungi Rot can be triggered by environmental factors.uBetr rot may be
classified as either a wet (also called soft) gr bt according to its external and internal
appearance, and the diseases causing these typedsoére specified in the List of
Diseases and Pests.

Wet rot: tuber softening to maceration, associat@t a fluid exudate, which has arisen
due to a primary or secondary bacterial and/ordlingection.

Dry rot: tuber tissue exhibiting a sunken, necrtggion without the loss of fluid exudates,
which may remain localized or enlarge by becomingnkled and mummified to
encompass the whole tuber.

Sampling:

The procedure of drawing at random a number ofrajq@ants or parts of plants, which
may be taken as representative of the lot or #id.fi

4 International Standard for Phytosanitary MeasurdSBM 5, 2012).
> From “Holliday P (1989). A Dictionary of Plant Patbgy. Cambridge University Press.
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Severe Mosaic:

Disease symptom caused by a virus, characterizedidnplouration and distortion of
foliage, and easily discernible by visual inspettio

Severe virus diseases:

Manifest themselves by deformations of the foliagih or without discolouration.
Symptoms can be rugosity, crinkle, rolling andtlaitess of the leaves or dwarfing of the
plant, as with the severe mosaic or/and the pdeatioroll disease.

The following viruses or virus combinations arealguthe origin of severe virus diseases:
* PLRV, PVY, PVA or PVM,
* PVY + PVX, PVA + PVX or PVX + PVS.

PVY is not necessarily causing severe mosaic. Ddipgnon variety and strain it may
cause mild mosaic.

Sprout inhibitor:

A chemical substance, applied either to the plaotsng the growing season or to the
tubers after harvest, which suppresses or pretieatsormal development of sprouts.

Substantially free:
Not present in numbers or quantities in exceshadd that can be expected to result from

and be consistent with normal handling and goodurall practices employed in the
production and marketing of the commodity.

Testing:

The use of one or more procedures, other than dtispefor determining the presence of a
pathogenic agent or for varietal identification.

Traceability:

A system of documentation that enables the sourdeparformance of a lot to be tracked
during the classification process.
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Annex VIl
Assessment key for percentage tuber surface area

coverage of blemish diseases
Netted Scab (estimated 33.3%

Common Scab (estimated 33.3%)
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Rhizoctonia

1% surface area coverage

Homogeneous Concentrated

10% surface area coverage

Homogeneous Concentrated
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Annex IX

Sampling tubers for virus testing

1. Introduction

In testing seed stocks for the incidence of viitiss seldom feasible to test the entire
stock, so a test is done on a sample from the sthogally, only seed stocks with infection

levels below the tolerance would be accepted awdettabove the tolerance rejected.
However, taking a sample from a stock means th& an estimation of the actual

incidence of virus can be made.

The reliability of this estimation will vary witthe size of the sample relative to the size of
the lot and the population standard which is settlfi@ test. Defining an acceptable
population standard for any sample entails two syqferisk.

The first is that of rejecting a stock containirgd virus than the tolerance and is often
described as the “grower’s” risk. The risk of guireg a stock containing more virus than
the tolerance is known as the “buyer's” risk. Frtime point of view of classification
authorities, this could also be described as thle of passing a stock which fails to meet
the official tolerances.

The choice of analytical technique may also habeaing on the precision of the result,
in particular the use of bulking of individual saeginto one laboratory analysis. Bulking
will have an impact on the confidence intervaltaf test.

Such testing makes a number of important assunmgtisvhich are, primarily, that the
infected tubers are distributed homogeneously & dtock and that tubers are sampled
randomly. In addition, the choice of the size ample to be tested will need to be
balanced by other practical factors, such as @atilable facilities, labour, logistics of
handling samples, seed stock size, etc.

The following tables and graphs illustrate someth& principles involved in sampling
tubers for testing for virus.

2. Confidence limits

Testing different samples from the same seed sidltkgive a range of results which,
statistically, will lie within a specific intervakith a certain percentage confidence. This
interval is known as the confidence interval.

The acceptable level of confidence or probabilligidd be decided before the testing is
conducted but 95 per cent confidence/probabilitpasmally used. The accuracy of the
estimation can be improved by increasing the sarsigke and by adjusting the allowable
number of infected tubers in the sample, i.e. #mae tolerance (Table 1).

For example, the size of the confidence intervaldcsample tolerance of 4 per cent (4
allowable tubers) is 8.8 per cent based on a saofgl€0 tubers but, on a sample of 200
tubers, the interval decreases to 6 per cent i217. The effect on the confidence
interval of increasing the sample size does, howeéwarome smaller at the larger sample
sizes. Increasing the sample size from 100 to 2@@rs improves the accuracy of the
estimation by 32 per cent, i.e. confidence intemeduced from 8.8 to 6.0 per cent,
whereas increasing the sample size from 300 totdi®érs only gives an improvement of
15 per cent.
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In practice, therefore, the benefits of increadimg sample size have to be weighed up
against the additional cost of the testing. Theueacy of the estimation can also be
affected by changing the allowable number of irdddubers in the sample (Table 1). For
example, by decreasing the number of allowablertufrem 4 to 3, i.e. changing sample
tolerance from 4 to 3 per cent, the confidencervialeis decreased from 8.8 to 7.9 per cent
and the confidence limits themselves become loRecreasing the allowable number of
infected tubers in the sample also has a signifieéfect on the probability of classifying
at higher tolerances than those allowed in the &aamillustrated in the next paragraph.

Table 1
Confidence limits, at a probability of 95 per centfor various sample tolerances of
virus in relation to the size of the sample

Confidence limits
Tolerance for
virusin a seed Allowable number of
stock (per cent) Size of sample infected tubers L ower Upper
0.5 100 0 0.00 2.95
200 0 0.00 1.49
300 1 0.01 1.84
400 2 0.06 1.79
2 100 1 0.03 5.45
200 3 0.31 4.32
300 5 0.54 3.85
400 7 0.71 3.57
4 100 4(3) 1.1(0.6) 9.9(8.5)
200 8(7) 1.7(1.4) 7.7(7.1)
300 12(11) 2.1(1.8) 6.9(6.5)
400 16(15) 2.3(2.1) 6.4(6.1)
10 100 10(8) 4.9(3.5) 17.6(15.2)
200 20(18) 6.2(5.4) 15.0(14.0)
300 30 6.9 13.8
400 40 7.2 13.4

3. Probability of classifying stocks to meet spdeed tolerances

From the confidence intervals, it can be seendlassifying stocks based on a sample will
contain a risk that some stocks, which fail a tdstjn fact meet the tolerance, and others,
which pass, should fail. Table 2 and Figure 1 shiwaveffect of varying sample size and
the number of virus infected tubers allowed in saenple on the probability of classifying

seed stocks with different incidences of virus dtifen. For example, in a test on a sample
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of 100 tubers where 3 virus infected tubers welewadd, there would be a 14 per cent
chance of classifying a stock containing 6 per cénts as meeting a tolerance of 4 per
cent.

Table 2
Probability of classifying seed stocks at two tolemces for virus based on a laboratory test in
relation to the size of sample and the allowable maber of virus-infected tubers in the sample

Tolerance Allowable Probability of acceptance or classification
;o;e\gg ustsoi(r:lk Size of nuir::?eeét:; Infected tubersin stock (per cent)
(per cent) sample tubers | 05 1 2 4 6 8 10
0.5 100 0 61 37 13 2 0 0 0
200 0 37 13 2 0 0 0 0
300 1 56 20 2 0 0 0 0
400 2 68 24 1 0 0 0 0
2 100 1 91 74 40 9 2 0 0
200 3 98 86 43 4 0 0 0
300 5 100 92 44 2 0 0 0
400 7 100 95 45 1 0 0 0
4 100 3 100 98 86 43 14 4 1
200 7 100 100 95 45 8 1 0
300 11 100 100 98 46 5 0 0
400 15 100 100 99 46 3 0 0
10 100 8 100 100 100 98 85 59 32
200 18 100 100 100 100 97 75 37
300 30 100 100 100 100 100 91 55
400 40 100 100 100 100 100 94 54

Note: The allowable number of tubers is, often,atet lower level than the overall seed
stock tolerance of 4 per cent and 10 per cent odispdy, particularly in the case of a
relatively small sample size. By lowering the talere in a sample, the buyer’s risk is
reduced.
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Figure 1

Probability of classifying seed stocks with differat incidences of virus as meeting a
tolerance of 0.5, 2, 4 or 10 per cent for virus ia laboratory test in relation to the size
of sample and the allowable number of virus-infectg tubers in the sample

Figure 1.a
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Figure 1.c
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4.

Bulking of samples for analysis

When testing a sample of tubers or leaves submitted diagnostic lab for analysis
bulking of individual tubers or leafs together s effective way of reducing the costs and
time associated with the test. Users of such telktaild be aware that bulking more
individuals leads to a less precise test resulhigher numbers of positives found
particularly at levels above the UNECE progenyrbee limits. This effect is shown in
the following tables. The DA should take accounthaf precision of the results associated
with bulking.

ISTA has an online statistical tool for measurihg tonfidence in testing when bulking
samples which can be found at:

http://www.seedtest.org/en/statistical_tool_for cs@esting_content1--1143--279.htm

The examples below set out the 95% confidence dimagisociated with a sample of 96
tubers/leaves divided into 24 bulks of 4 individuahd for 100 tubers/leaves divided in to
10 bulks of 10 individuals.

Table 3
Example 24 x 4 tubers/leaves (96 tuber sample) 95&bnfidence limits shown
Number of 95% confidence limit that the result is between
positive reactions Calculated most

(1 reaction = 4 plants) probable value L ower Upper
1 1.06 0.03 5.76
2 2.15 0.26 7.57
3 3.28 0.67 9.31
4 4.46 121 11.04
5 5.67 1.83 12.79
6 6.94 2.54 14.56
7 8.26 3.32 16.37
8 9.64 4.16 18.24
9 11.09 5.07 20.18
10 12.61 6.06 22.20
11 14.21 7.11 24.31
12 15.91 8.25 26.54
13 17.72 9.47 28.90
14 19.66 10.78 31.43
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Table 4
Example 10 x 10 tubers/leaves (100 tuber sample)%®=onfidence limits shown

Number of 95% confidence limit that the result is between
positive reactions Calculated most

(1 reaction = 10 plants) probable value Lower Upper
0 0 0 3.62
1 1.05 0.03 5.72
2 2.21 0.26 7.80
3 3.50 0.69 10.03
4 4.98 1.29 12.52
5 6.70 2.05 15.43
6 8.76 3.00 19.00
7 11.34 4.18 23.72
8 14.87 5.70 30.79
9 20.57 7.78 45.01
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Annex X

International dispute settlement

1. Context

Disputes may arise between exporters and impasfessed potatoes.
These disputes may concern:

» non-compliance at official inspection, or

* non-compliance at commercial inspection

The non-compliance could be as a result of findengdts above the agreed tolerance(s), or
failure to meet requirements such as sizing, paoagr administrative requirements.
Consignments may also fail to comply with other amprequirements, such as
phytosanitary regulations, but these are not withinscope of this Standard.

In the case of commercial disputes, the non-compéiacould also result from failure to
meet contractual requirements which may includegmee of faults within official limits
but over contractually stated limits or could reléd the presence of faults not mentioned
in the official standards.

To settle a dispute it is important to be clear wbehether the non-compliance is in
relation to the Standard or to other official regidns or commercial/contractual
requirements.

2. Settlement of official disputes

Where a designated importing authority identifiesoa-compliance it should inform the
exporting DA, giving details of the reason for then-compliance. It may be possible to
resolve the dispute quickly by negotiation, pattcly when a problem is administrative
or minor. Wherever possible this should be expdditeboth parties.

Resolution of the problem may require that a jaispection of the lot/part lot be carried
out. The joint investigation may include re-samgliand/or re-testing of the potatoes to
confirm (or refute) the initial findings. The inva&gation can be done with or without the
agreement of the buyer and seller.

3. Settlement of commercial disputes

In the case of commercial disputes resolution betweuyer and seller, these may agree to
ask for direct intervention of private experts with framework e.g. RUCIP rules.

4. Establishment of framework for resolution

In the case of official disputes, the importing hertty should inform the exporting
authority of the problem as soon as possible #fterarrival of the consignment to allow
prompt commencement of the resolution process.
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In any case where a lot or part-lot is rejected essult of an official import inspection, the
authority should inform the exporting authority sson as possible after rejecting the
lot/part-lot giving details of the lot and the reador rejection.

It is recommended that notification to the expaytauthority, seller and buyer should be
made within three working days of identifying thelplem.

Where a joint investigation is carried out, expémsn both countries should participate in
the joint re-inspection of the lot/part-lot. The timedology used in the investigation should
be in accordance with internationally recognizedn@iing procedures and analysis
methodologies, such as those adopted by UNECE,,IEPEO and NAPPO.

5. Reporting the results of the resolution process

The report of the resolution process and, if ajlie, the joint investigation should be
made available to the parties concerned with am@oendation for resolving the dispute.
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Annex Xl
UNECE Standard for Seed Potatoes

40

(Summary table of tolerances)

PrebascTC | Prebasc  |Basic Class| Basic class Certified Certified
1 class| classl|

1. Crop tolerances
Stedwarcmness | o | o | o | o | o | o
(ol tlerance) 0 0 0 0 0 0
Black leg (%) 0 0 0.5 1 15 2
Synchytrium endobioticum 0 0 0 0 0 0
Clavibacter michiganensis 0 0 0 0 0 0
Ralstonia solanacearum 0 0 0 0 0 0
Potato spindle tuber viroid 0 0 0 0 0 0
Tomato stolbur 0 0 0 0 0 0
Virus tolerance 0 0.1 0.2 0.8 2 6
Other varieties and off-types 0 0.01 0.25 0.25 0.5 0.5
2. Lot tolerances
I(Eozgth and extraneous matte 1 1 > 2 2 2
E;ysj?cc:‘ yv;/ﬁfj rr];)te .(not caused 1 1 1 1
Clavibacter m., Ralstonia s) 0 0.2 (0.5wet | (0.5wet | (0.5wet | (0.5wet
(%) rot) rot) rot) rot)
External defects 3 3 3 3 3 3
Shrivelled tubers 0 0.5 1 1 1 1
Chilling injury 0 2 2 2 2 2
Pest damage 0 4 4 4 4 4
Scab (common and netted) 0 5 (33.3)¢ 5333 JH3IP 5 (33.3)* 5 (33.3)*
Powdery scab 0 1(10)* 3 (10)* 3 (10)* 3 (10)* Djt
Rhizoctonia 0 1()* 5 (10)* 5 (10)* 5 (10)* 5 (10)*
Total tolerances (%) 3 5 6 6 6 6
Globodera rostochiensis 0 0 0 0 0 0
Globodera pallida 0 0 0 0 0 0
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PrebascTC | Prebasc  |Basic Class| Basic class Certified Certified
1 class| classl|

Synchytrium endobioticum 0 0 0 0 0 0
Clavibacter michiganensis 0 0 0 0 0 0
Ral stonia solanacearum 0 0 0 0 0 0
Potato spindle tuber viroid 0 0 0 0 0 0
Tomato stolbur 0 0 0 0 0 0
gﬁl :}i( dogyne chitwoodi and 0 0 0 0 0 0
Ditylenchus destructor 0 0 0 0 0 0
Phthorimaea operculdla 0 0 0 0 0 0
3. Direct progeny tolerances
Other varieties and off-types 0 0.01 0.25 0.25 0.5 0.5
Virus (%) 0 0.5 1 4 8 10

* The figure in brackets is the allowable percentagdace area covered: a tuber is deemed to be

affected by the disease only if the surface arfetfd exceeds the specified allowable surfaceaote.
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