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The designations employed and the presentation of material in this
information product do not imply the expression of any opinion
whatsoever on the part of the Food and Agriculture Organization of the
United Nations (FAO) concerning the legal or development status of
any country, territory, city or area or of its authorities, or concerning the
delimitation of its frontiers or boundaries. The mention of specific
companies or products of manufacturers, whether or not these have
been patented, does not imply that these have been endorsed or
recommended by FAO in preference to others of a similar nature that
are not mentioned.

The views expressed in this information product are those of the
author(s) and do not necessarily reflect the views of FAO.
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CONTACTS
e IPPC web page link: https://www.ippc.int/
e TPDP web page link: Technical Panel on Diagnostic Protocols (TPDP) *
e  TPDP membership list: https://www.ippc.int/en/publications/81560/
o Email: IPPC@fao.org
o Email for Expert Consultation on Draft Diagnostic Protocols: IPPC-DP@fao.org

1 Full link address: https://www.ippc.int/core-activities/standards-setting/expert-drafting-groups/technical-
panels/technical-panel-diagnostic-protocols

International Plant Protection Convention Page 3 of 36


https://www.ippc.int/
https://www.ippc.int/core-activities/standards-setting/expert-drafting-groups/technical-panels/technical-panel-diagnostic-protocols
https://www.ippc.int/en/publications/81560/
mailto:IPPC@fao.org
mailto:IPPC-DP@fao.org
https://www.ippc.int/core-activities/standards-setting/expert-drafting-groups/technical-panels/technical-panel-diagnostic-protocols
https://www.ippc.int/core-activities/standards-setting/expert-drafting-groups/technical-panels/technical-panel-diagnostic-protocols

2018 - 2019 Instructions to Authors - Diagnostic Protocols

TABLE OF CONTENTS

I 1= o T=T | ot ] g1 o (=] U o] o 1SS 5
11 Minimum requirements for reliable diagnosis of regulated pests ..........cccccoovvvriiiiineneneene. 5
1.2 Other general CONSIAEIALIONS ........c..ciiiieiiiie et re e e sreereesresne s 6

P B = 101 o] SR 6
METNOTOIOY ...t 7

4. Structure and content of a DiagnoStic ProtOCOI ...........ccccveveiieiiiiiic e 9
4.1 PeSt INTOIMALION ...ttt n e 10
4.2 TaxonOMiC INFOIMALION .........viiiieeieie e sre e e seesreenrennes 10
4.3 =] =Tt T o PSR 11
4.4 FAENTITICALION ...ttt sbe e e 12
4.5 RECOTAS ...ttt bbbttt sttt et s et e bbbt n e 13
4.6 Contact points for further information ... 13
4.7 ACKNOWIEAGEIMENES ...ttt be e et te e e saesteeeesreereenrennes 14
4.8 =] =] 0T PR 14

APPENDIX 1 OF INSTRUCTIONS TO AUTHORS: Standardized Template For Diagnostic
L (0] 100 L OSSPSR 15

1. PeStINTOIMALION. ...ttt ettt bbbt et 16

2. TaxonomicC iNFOrMALION .......coviieie et sre e sreenaenre s 17

K TR B 1 (o1 o o ST SRSRRPR 17

O [0 (=T 01 ) 0 1A o o OSSR 20

LT =TT ] £ 3SR 21

6. Contact Points For Further INfOrmation ...........ccocoviiiiiieie i 22

7. ACKNOWIEAGEMENTS .....eiiiiiieiieitece sttt ettt s be e ta et e s beess e besreestesbeeeesbeanaerens 22

ST L (=] £ ot ST SR 23

0. FIQUIES ..ttt bbb bbbt bbb n et 23

APPENDIX 2 OF INSTRUCTIONS TO AUTHORS: Guidelines on formatting of Diagnostic
o (0] (o0 PSP 25

APPENDIX 3 OF INSTRUCTIONS TO AUTHORS: Checklist for Authors of Diagnostic
g 40070 ) LRSS 29

APPENDIX 4 OF INSTRUCTIONS TO AUTHORS: Combination of Methods in Diagnostic
Protocols - Some General Considerations on the CONCEPL........cccovvvviriiine e 32

APPENDIX 5 OF INSTRUCTIONS TO AUTHORS: Template tables for description of PCR, RT-
PCR O PRC-RFLP FEACLIONS ........eiiiiiiiiieieiie ettt ettt steene e e e e neeaeeneas 35

Page 4 of 36 International Plant Protection Convention



Instructions to Authors - Diagnostic Protocols 2018 - 2019

DIAGNOSTIC PROTOCOLS FOR REGULATED PESTS - INSTRUCTIONS TO
AUTHORS

(Status: Approved by the TPDP (October 2006), Annex 1, noted by the Standards Committee, May
2007, Revised by TPDP June 2008; adjusted after the SC November 2008, adjustments noted at SC
May 2009, revised by the TPDP (July 2010) (annex 6 of report), noted by SC May 2011; revised by
the TPDP November 2012, noted by the SC May 2013. Revised by TPDP June 2013, noted by the SC
May 2014. Revised by TPDP in July 2014, noted by the SC May 2015. Revised by TPDP June 2015,
and noted by the SC. Revised by TPDP February 2018).

These instructions are based on International Standard for Phytosanitary Measures ISPM 27 (Diagnostic
protocols for regulated pests) and are compiled to provide more specific explanatory guidance for
authors of diagnostic protocols (DPs). Authors are encouraged to study ISPM 27 to ensure that the DP
is consistent with the standard. A template for DPs and guidelines on their format are also given.

Additional guidance for drafting groups has been developed to satisfy a demand for consistency in
content, structure, semantics, terminology and presentation of IPPC standard setting documents: IPPC
style guide for standards and meeting documents and in the IPPC Procedure Manual for Standard

Setting.

1. GENERAL CONSIDERATIONS
1.1 Minimum requirements for reliable diagnosis of regulated pests

Under the heading titled ISPM 27 states:
Diagnostic protocols may be used in different circumstances that may require methods with different
characteristics. Examples of such circumstances grouped according to an increased need for high
sensitivity, specificity and reliability are:

- routine diagnosis of a pest widely established in a country

- general surveillance for pest status

- testing of material for compliance with certification schemes

- surveillance for latent infection by pests

- surveillance as part of an official control or eradication programme

- pest diagnostic associated with phytosanitary certification

- routine diagnosis for pests found in imported consignments

- detection of a pest in an area where it is not known to occur

- cases where a pest is identified by a laboratory for the first time

- detection of a pest in a consignment originating in a country where the pest is declared to be
absent.

The ISPM also states:

Diagnostic protocols provide the minimum requirements for reliable diagnosis of regulated pests. This
may be achieved by a single method or a combination of methods. Diagnostic protocols also provide
additional methods to cover the full range of circumstances for which a diagnostic protocol may be
used. The level of sensitivity, specificity and reproducibility of each method is indicated where possible.
NPPOs may use these criteria to determine the method or combination of methods that are appropriate
for the relevant circumstances.

This means that the minimum requirement usually is applicable to one of the first indents (e.g. routine
surveillance). Authors should provide information for the National Plant Protection Organization
(NPPO) to make decisions on the methodology required for the relevant circumstances.

If necessary, DPs may describe more than one method to take into account the varying capabilities of
laboratories and the situations for which the methods are applied. Such situations include diagnosis of
different developmental stages of pests, which require different methodologies, as well as the degree of
certainty required by the NPPO. For some purposes a single method may be sufficient, for others a
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combination of methods may be necessary. This applies both to the minimum requirements for a
diagnosis and where additional requirements are necessary (such as where a high degree of certainty in
the diagnosis is required). In cases where morphological methods can be reliably used but appropriate
molecular methods have been developed, the latter should be presented as alternative or supplementary
methods.

1.2 Other general considerations

DPs are published as annexes to ISPM 27 (Diagnostic protocols for regulated pests). They describe
procedures and methods for the detection and identification of pests that are regulated by Contracting
Parties of the International Plant Protection Convention (IPPC) and relevant for international trade. They
are addressed to diagnosticians/diagnostic laboratories performing official tests as part of phytosanitary
measures. The DPs provide guidance on the diagnosis of specified pests. Information is provided on the
specified pest, its taxonomic status and the methods to detect and identify it. As indicated in Section 1.1,
DPs contain the minimum requirements for reliable diagnosis of the specified pest and provide flexibility
to ensure the methods are appropriate for a range of circumstances of use.

DPs may cover a species, taxa below species level, several species within a genus, or an entire genus,
for example where several species within a genus are regulated pests.

Authors should draft DPs in accordance with the requirements given in the main text of ISPM 27.

General guidelines on the format of DPs are appended. By using these guidelines, authors will help
ensure consistency between DPs and facilitate processing of draft DPs. These guidelines will be
consolidated as more DPs are developed. Authors are also invited to refer, as a model, to the first DP
(for Thrips palmi).

e Appendix 1: provides a template that should be used for drafting DPs.
o Appendix 2: provides general guidelines on the formatting of DPs.
e Appendix 3: A check list for authors of diagnostic protocols.

o Appendix 4: Some general considerations on the concept of combination of methods in
diagnostic protocols.

o Appendix 5: Template tables for description of Polymerase chain reaction (PCR), Reverse
transcriptase Polymerase chain reaction (RT-PCR) or PCR - Restriction fragment length
polymorphism (PCR-RFLP) reactions

DPs are drafted by a group of authors called DP drafting groups, which are co-ordinated by a lead author
and overseen by a discipline lead from the Technical Panel on Diagnostic Protocols (TPDP). The DP
drafting group, including the lead author, is recommended by the TPDP discipline lead and approved
by the entire TPDP. To ensure global coverage of the protocol and to facilitate adoption, authors should
consult relevant experts from different regions outside of the editorial team prior to submission of final
drafts to the TPDP. A cover note giving the list of experts/countries that have written and reviewed the
draft, and any main discussion points that have arisen and been resolved should be included (see
Appendix 1).

DPs are reviewed on a regular basis (every 5 years unless a specific issue was raised). Authors should
be aware that this will be done.

2.  DEFINITIONS?
- Pest Diagnosis: The process of detection and identification of a pest.

2 To be modified, if definitions are changed in the document on QA terms (under development).
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- Reproducibility: Ability of a test method to provide consistent results when applied to aliquots of
the same sample tested in different conditions.

- Sensitivity (also known as analytical sensitivity): Smallest amount of the target that can be
detected reliably (target may include live organisms, antibodies, nucleic acids).

- Specificity (also known as analytical specificity): Characteristics of a test as concerns its
performance with regard to cross-reactions with non-target (false positives) or lack of reaction
with target (e.g. subgroups or individuals of the pest) (false negatives).

3. METHODOLOGY

Each DP should contain the methods and guidance necessary for the named pest(s) to be detected and
positively identified by an expert (i.e. an entomologist, mycologist, virologist, etc.). Authors should
select methods on the basis of their sensitivity, specificity and reproducibility, also taking into account
the availability of equipment, the expertise required for these methods and their practicality (for
example, ease of use, speed and cost). Only methods of relevance for diagnostics should be indicated in
the protocol.

All methods should be described separately in a consistent manner with sufficient detail (including
equipment, reagents and consumables) to be able to perform the test without further reference to the
literature. However, common laboratory procedures do not need to be detailed in the text. Brand names
should not be given unless they are technically necessary and directly affect the result of the diagnosis
(see also below). If the method is based on a commercial kit it is not necessary to repeat the
manufacturer’s instructions, which can be referred to. DPs should not be written in the form of standard
operating procedures but should provide sufficient detail to allow NPPOs to develop such procedures.
However, the TPDP in its June 2015 meeting decided that tables for the description of PCR, RT-PCR
or PCR-RFLP reactions should be included in the draft DPs. Where appropriate, reference may be made
to methodology described in other adopted DPs annexed to the ISPM 27.

Where units of measurement are indicated (e.g. temperature, pH, etc.), a precise value should be
indicated only if it is critical to the method (e.g. an analysis has to be performed at exactly 15 °C). In
other cases, either a range of values should be given, or the word “approximately” be used before the
value.

Validation data

For all methods, information on their sensitivity, specificity and reproducibility, and specifications from
multi-laboratory validation trials (when available) should be included (e.g. ring tests). These data, as far
as possible, should be quantitative, but in the absence of quantitative data, qualitative information may
be provided. For each method, if any element of the validation data is not available (e.g. sensitivity), it
should be mentioned in the method description, in order to clearly indicate that this element has not
simply be omitted.

Brand names

The names of particular brands of chemicals, reagents and equipment should, as far as possible, be
avoided and a correct designation or description of the chemical, reagent or equipment shall be given
rather than a trade name (brand name).

A standard paragraph under section “Detection and Identification” on the use of brand names should be
added to the DPs, before the first mention of a brand name. The TPDP in 2018-02 revised the text as
follows:

In this diagnostic protocol, methods (including reference to brand names) are described as published,
as these define the original level of sensitivity, specificity and reproducibility achieved. Laboratory
procedures presented in the protocols may be adjusted to the standards of individual laboratories,
provided that they are adequately validated.
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Brand names should only be included when the brand is considered to affect the level of specificity,
sensitivity and/or reproducibility quoted in the diagnostic protocol. If it is known that only one chemical,
reagent and/or equipment is currently available, that is suitable for the successful application of the
protocol. If this is the case, the brand name may be given in the text but shall be associated with the
following footnote:

FOOTNOTE:

“The use of names of reagents, chemicals or equipment in these diagnostic protocols implies no
approval of them to the exclusion of others that may also be suitable.”

If in the DP there is more than one mention to a brand name, the second mention (and the sub sequential
mentions) to a brand name shall be associated with the footnote humber from the first mention in the
text (e.g. if the first mention to a brand name is accompanied by footnote 1, the subsequent mentions to
brand names should be accompanied by the same footnote number, i.e., footnote number 1).

Controls

Description of all the controls mentioned must be provided, and the minimum requirements for controls
should be indicated.

Guidance on positive and negative controls and reference material should be included in each of the
tests. Methods where the inclusion of appropriate controls is essential (e.g. enzyme-linked
immunosorbent assay (ELISA)) should be indicated. Sources and specifications of controls and
reference materials (e.g. catalogue numbers of bacterial reference strains) should be provided.

In the case of a high risk of aerosol contamination, and for specific pests, instructions should be provided
to monitor possible cross contamination, e.g. through comparison of sequences of positive controls and
samples.

As the minimum requirements for controls vary from test to test and from pest to pest, each DP drafting
group, by the time the minimum requirements of which tests should be performed for diagnosis are
defined, would also decide the minimum requirements for control. A guidance document with options
for each pest group (i.e. each discipline) is in preparation.

Methods

Authors should provide information and guidance on methods that either singly or in combination lead
to diagnosis of the pest. However, DPs should not instruct NPPOs on the methods to use. Guidance
should be provided on the interpretation of results, in particular the criteria for the determination of a
positive or negative result for each method. In most cases, interpretation of results may be included
within the section for each method. In some cases, a specific section may be needed (for example, for
molecular methods). In case of conventional PCR the sample is considered negative, when a band of the
expected size is not produced, regardless of other non-specific bands. General elements considering
combinations of methods are provided as Appendix 4 for information. When methods are cross-referred
to in different parts of the DP, it may be useful to indicate the section number where the method is fully
described.

It is not necessary to include all methods which have been reported for a particular pest, only those
which are reliable, currently available and considered to be of use for the purposes described in ISPM
27.

If several methods are needed for the diagnosis, and/or if many alternative methods are included, a flow
diagram may be presented. It should show the different alternative methods allowing to reach the
minimum requirements for the diagnostic. Where relevant, it should present the alternative methods for
specific circumstances (e.g. symptomatic fruit, asymptomatic fruit). The diagram should indicate the
reliability of each method or combination of methods. It is not intended to be a decision-making tree but
is intended to assist NPPOs in determining which method(s) are appropriate for use under different
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circumstances. It should not refer to different scenarios/situations of use of the diagnostic protocol, e.g.
interception etc. When authors conclude that a combination of methods is needed, the reasons should be
provided. The flow diagram should be accompanied by some explanation in the text, indicating the
methods available and their advantages. The flow diagram can first be referred to before methods are
described. Each method mentioned in the flow diagram should be accompanied by a cross-reference to
the section number where this method is described.

When several methods are mentioned, their advantages and disadvantages should be given (e.g. duration
of the test, cost, availability of reagents, requirements for specialized knowledge or equipment, limited
validation data available such as covering only some populations of an organism) as well as the extent
to which the methods or combinations of methods are equivalent.

Since the use of loop-mediated isothermal amplification (LAMP) may require licensing from specific
countries, when it is included in the diagnostic protocol, the following footnote has to be included for
every mention of LAMP:

FOOTNOTE:

“When using LAMP on a regular basis in an area which has a patent system such as Japan (Patent Nos.

3,313,358, 3,974,441 and 4,139,424), the United States of America(US6,410,278, US6,974,670 and
US7,494,790), the European Union (Nos. 1,020,534, 1,873,260, 2,045,337 and 2,287,338), China
(ZL.008818262), the Republic of Korea (Patent No, 10-0612551), Australia (No. 779160), and the
Russian Federation (No. 2,252,964), it is necessary for users to receive a license from Eiken Chemical
Co., Ltd. before use.”

Ilustrations

If illustrations (e.g. photographs or line drawings) are essential to the diagnosis, they should be included
in the protocol (detailed guidance in Appendix 3). Line drawings, if included, should be sufficient for
diagnosis. If original illustrations are included, the author should be named. In addition, photographs,
that provide additional information but are not essential for the diagnosis may be posted on the IPP. In
some cases links may be provided to other web sources for photographs. With regards to possible
copyrights, the discipline leads are required to submit the information to the IPPC Secretariat, and the
Secretariat will contact authors to obtain any relevant permission to use the photographs or other
illustrations. This ensures a proper record of any permission granted to use the illustrations.

If figures or photos are not provided in the draft DP, references to external web links (if available) should
be provided in a separate section and added to the list of references.

4.  STRUCTURE AND CONTENT OF A DIAGNOSTIC PROTOCOL

It is not possible to provide standardized content of DPs. Adopted DPs can be found at
https://www.ippc.int/core-activities/standards-setting/ispms. DPs should follow the layout of section 2
of ISPM 27 and should be arranged into the following sections, numbered as follows:

(1) Pestinformation

(2) Taxonomic information

(3) Detection

(4) Identification

(5) Records

(6) Contact points for further information
(7)  Acknowledgements

(8) References

Each section should be divided into sub-sections as required (especially the detection and identification
sections) and both sections and sub-sections should be numbered. Appendix 1 provides a template that
should be used for drafting DPs.
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An index of the sections should be included at the start of the DP and the pages of the DP numbered. As
DPs themselves are annexes to ISPM 27, they should not have annexes or appendices.

Important note: all data in DPs should be publically available. Authors should in particular be aware
that any material that may be developed specifically for the purpose of the DP, for example keys or
photos of characters, will be made publically available during the development process.

4.1 Pest information

Authors should provide brief information on the pest (generally less than one page of type-written text),
including, where appropriate, its life cycle, morphology, variation (morphological and/or biological),
relationship with other organisms, host range (in general), effects on hosts, present and past geographic
distribution (in general, not country-by-country), mode of transmission and dissemination (vectors and
pathways). It is not necessary to include specific details about the epidemiology of the disease or its
management.

Supplementary information, such as detailed information on the pest’s geographic distribution or hosts,
should not be included except when directly relevant for diagnosis. The DP is not intended to be a pest
data sheet but reference to such data sheets/databases should be provided when publicly available and
considered to provide useful background information. For examples see adopted DPs.

All general information on the pest (biology, hosts, etc.) should be under this section, and not under
other sections of the protocol.

Authority and dates of taxonomic information should be included. The discipline lead should provide
appropriate sources for species authorities for the different pest groups to the authors and editors.
Examples for sources for species authorities are:

- Botany: International Plant Name Index (IPNI; http://www.ipni.org), noting that due to potential
rapid changes in plant taxonomy, the source and date of the authority should be referred to.

- Fungi: Index Fungorum (http://www.indexfungorum.org/Names/Names.asp) or Mycobank
(http://www.mycobank.org/) are considered appropriate.

- Zoology: Zoobank (http://zoobank.org) is considered incomplete. When a taxon is not listed in
zoobank, the author surname should be cited in full, with forename initials given where necessary
to avoid confusion.

- Bacteriology: List of Prokaryotic Names with Standing in Nomenclature (LPSN;
http://www.bacterio.net) is considered appropriate.

- Virology: International Committee on Taxonomy of Viruses (ICTV; https://talk.ictvonline.org/)
is considered appropriate.

If the authority has one or two authors, full names should be given and the style of the respective
international scientific organization used. If more than two authors, the last name of the first authors
should be followed by “et al.”. References should be included in the reference section. The title of the
diagnostic protocol once adopted should include the authority.

4.2 Taxonomic information

Under this section, the correct scientific name, authority and date (no authority/date is required for
viruses and viroids) should be given and an overview of the relevant taxonomic hierarchy as appropriate
to the type of pest (e.g. Domain, Kingdom, Phylum, Order, Family, Genus, Species, relevant below
species taxon). Mention the references used for the scientific names indicated in this section.

Include synonyms and relevant former names (these may be taxonomically incorrect but relevant in
relation to the literature) as appropriate. Only important synonyms should be mentioned, listed in
chronological order. If there are other synonyms, a reference to a publication listing them can be added.
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For fungi, the teleomorph name should be used; teleomorph synonyms may be included as appropriate.
The anamorph name and its synonyms and macro- or micro-conidial states (as relevant) should also be
presented under synonyms. For viruses, internationally recognized acronyms should be included.

The English common names widely used in international scientific literature should also be included. If
possible and available, indicate a reference giving common names in other languages (but do not include
common names in other languages in this section).

For fungi a reference to Mycobank (http://www.mycobank.org/) may be included under Reference.

4.3 Detection

As stated in ISPM 27, this section provides information and guidance on:
- the plants, plant products or other articles capable of harbouring the pest.

- the signs and/or symptoms associated with the pest (characteristic features, differences or
similarities with signs and/or symptoms from other causes), including illustrations, where
appropriate.

- the part(s) of the plant, plant products or other articles on/in which the pest may be found.

- the developmental stages of the pest that may be encountered, together with their likely abundance
and distribution on/in the plants/plant products or other articles.

- the likely occurrence of the pest associated with developmental stages of the host(s), climatic
conditions and seasonality.

- methods for discovering the pest in the commodity (e.g. visual, hand lens).

- methods for extracting, recovering, and collecting the pest from the plants, plant products or other
articles, or for demonstrating the presence of the pest in the plants, plant products or other articles.

- methods for indicating the presence of the pest in asymptomatic plant material or other materials
(e.g. soil or water), such as ELISA tests or culturing on selective media.

- viability of the pest.

The ISPM states that guidance is also provided on resolving possible confusion with similar signs and/or
symptoms due to other causes.

Methods for detection may be interpreted differently depending on the type of pest being considered.
For example, detection of an insect may relate to observation of individuals or signs of damage in
consignments, whereas detection methods for bacteria may involve culturing extracts of suspected plant
material on differential or semi-selective medium.

When a detection method may also be used for identification (e.g. in virology), it is recommended that
it is described in the Detection section (see 4.4. for the details to be provided for methods) and then
cross-referenced to in the following Identification section. Any comments about its use for detection or
identification should be included in the relevant section. Methods that detect a group of pathogens rather
than a specific pathogen should be described in the detection section.

Sampling in protocols refers to sampling for laboratory analysis, not to sampling for inspection of a
commodity. For seed/grain, it might be acceptable to give more details. Sampling procedures for
inspectors and inspectors’ instructions on recognition of the pest from signs and symptoms should not
be included but only essential information for diagnosis should be given. Procedures for inspectors are
likely to be covered in an inspection manual. Additional information on the sample that may be relevant
for proper diagnosis should be provided (e.g. minimum sample size, storage conditions).

The use of vendor and brand names should be avoided unless essential for test performance. One
paragraph at the beginning of the Detection section should be included to cover all mentions of brand
names (see previous section “3. Methodology” on “brand names”).
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4.4 ldentification

In this section, in addition to a description, authors should provide information and guidance on methods
that when used alone or in combination lead to the identification of the pest. Methods for quick,
presumptive indications of identity (which will later need to be confirmed) may also be included.

Any method that is specific to identification should be described in this section. If methods that might
be used for identification are already described in the Detection section, the description should not be
repeated, but cross-reference should be made to the relevant subsections.

Methodologies used in DPs are based on morphological, morphometric or biological characteristics of
a pest, or on biochemical and/or molecular properties (see ISPM 27). Morphological characteristics may
be investigated directly or may only be examined after culturing or isolation of the pest. This may also
be required for biochemical and/or molecular assays. Where culturing or isolation procedures are
necessary components of methods, details should be provided.

Where appropriate, methods for isolation of pests from asymptomatic plants or plant product