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International Plant Protection Convention

Compiled comments with steward’s responses — 2006-018: Draft Annex to ISPM 27 -

Austropuccinia psidii

(1 July — 30 September 2017)

DRAFT ANNEX TO ISPM 27: AUSTROPUCCINIA PSIDII (2006-018)

Summary of comments

Name Summary

Cameroon Examen achevé

Cuba No hay comentarios al PD

EPPO > Finalised by the EPPO Secretariat on behalf of
its 51 Member Countries.

European Union Comments finalised by the European
Commission on behalf of the EU and its 28
Member States on 29/09/2017.

Samoa no further comments

South Africa No comments from the National Plant Protection
Organisation of South Africa.

Para

Text

Comment

SC’s response

(General Comment)

Cameroon

This diagnostic protocol is comprehensive,
detailed and extensively illustrated. It
provides a tool for the identification of this
fungus. It will assist NPPOs in their activities
Category : TECHNICAL

Noted

(General Comment)

Myanmar
This disease is absent in Myanmar.
Category : SUBSTANTIVE

Noted

(General Comment)

Peru

We agree with the DRAFT ANNEX to ISPM 27
— Puccinia psidii Winter (2006-018)
Category : TECHNICAL

Noted

(General Comment)

United States of America

The United States has no comments on this
draft standard.

Category : SUBSTANTIVE

Noted

(General Comment)

Canada
Canada supports the draft annex to ISPM 27
on Puccinia psidii.

Minor editorial comments are presented.
Category : SUBSTANTIVE

Noted
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6 G (General Comment) Guyana Noted
Guyana has no objection to this Annex
Category : SUBSTANTIVE

7 G (General Comment) Nicaragua Considered, but not incorporated:
This protocol should take into account the This protocol described methods for
specificity of Puccinia for the identification at identification to species level. The PCR
the level of species, every species has its own | primers recommended are species-
specificity, which indicates that for each specific.
species primers should be designed for its
identification.
Category : TECHNICAL

8 G (General Comment) Nicaragua Considered, but not incorporated:
Each laboratory analysis has its own Molecular methods for identification of
specification appropriate for the method used. | Austropuccinia psidii are presented. It is
These instructions have specific up to the individual laboratory to optimise
environmental conditions, which have been and validate methods to their own
validated or verified with the same analytical laboratory. The scope of this DP is for
processes to make sure that reliable results Austropuccinia psidii.
are obtained. Paragraph 93 is linked to
paragraph 39. Nicaragua agrees with what is
indicated in both paragraphs. It is proposed
that the Standards Committee extends the
testing for the identification of the Puccinia
species through molecular methods.
Category : TECHNICAL

9 G (General Comment) Panama Noted
Panama has no comments on this document.
Category : EDITORIAL

10 G (General Comment) Tajikistan Noted
I support the document as it is and I have no
comments
Category : SUBSTANTIVE

11 G (General Comment) PPPO Noted
I do agree with the draft. Have not
comments to make
Category : EDITORIAL

12 G (General Comment) New Zealand Noted
Have no comments to make on the draft
Category : SUBSTANTIVE

13 G (General Comment) Bahamas Noted

The vast distribution of P. psidii, its means of
movement and dispersal and immense social
and economic impacts, poses a phytosanitary
risk for the region. The Bahamas therefore
supports the adoption of this diagnostic
protocol.

Category : SUBSTANTIVE
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14 G (General Comment) Thailand Noted

agree with the proposed draft DP for Puccinia

psidii

Category : SUBSTANTIVE

15 G (General Comment) Lao People's Democratic Republic Noted

Lao PDR agreed with this drafted ISPM.

Category : SUBSTANTIVE

16 G (General Comment) Honduras Noted
HONDURAS NO TIENE COMENTARIOS
Category : TECHNICAL

17 G (General Comment) Lao People's Democratic Republic Noted

Lao PDR has no comment on draft annex to

ISPM 27

Category : SUBSTANTIVE

18 G (General Comment) Colombia Noted

The Colombian Agricultural and Livestock

Institute (ICA), as the National Plant

Protection Organization of Colombia, reviewed

and analyzed the draft in question, finding

that the proposed diagnostic protocol meets

the requirements and is updated according to

existing scientific evidence.

Category : TECHNICAL

19 G (General Comment) Algeria Considered, but not incorporated:

Clarification is needed on: The number of samples has been

the number of samples to be analyzed in the | specified in section 3.2. The type of
laboratory (representative sample) sample required for testing has been

the control if it must be carried out specified for each method. The scope of
obligatorily on all the parts of the plant. the protocol is for testing symptomatic

The protocol of analysis is valid for the material. Suspicious lesions should be

asymptomatic samples. tested as described.

Category : TECHNICAL It is not recommended to test
asymptomatic material or parts of a plant
that are not showing symptoms.

20 ' DRAFT ANNEX to ISPM 27 — o Mw '(I'::elzn';xonomic state of Puccinia psidii has fcorporated
psidii Winter (2006-018) been changed. See LUDWIG BEENKEN (2017)

Austropuccinia: a new genus name for the

myrtle rust Puccinia psidii placed within the

redefined family Sphaerophragmiaceae

(Pucciniales)

Category : SUBSTANTIVE

21 17 2016-07 FeTo Technical Panel on Diagnostic Protocols (TPDP) meeting China Considered but not incorporated

Editorial mistake.

Category : EDITORIAL

22 37 As a result of the description of a second rust pathogen from eucalyptus Nicaragua Noted

in a recent publication (Maier et al., 2016), the diagnostic protocol was
strengthened to ensure distinction from that rust.

The team of IPSA of Nicaragua for the
revision of ISPM 27 (Puccinia psidii) considers
that: It is suggested to maintain what was
raised by Maier et al., 2016.

This has been well described in section 4
- Identification.
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Category : TECHNICAL
23 38 | Areal-time PCR has recently been published (Baskarathevan et al., 2016) | Nicaragua Noted
and is included in the protocol. gictaragua iiéré:%;eé\r?ent with the inclusion.
ategory :
24 39 The protocol does not discriminate between genotypes of the rust. Nicaragua _ Noted
Identifying and distinguishing P. psidii pathogenic genotypes is still a Nicaragua agrees to continue to perform
research question, and is not robust or reproducible enough for diagnostic | Studies on identification of genotypes and to
validate the protocol.
purposes yet. Category : TECHNICAL
25 40 Name of Puccinia psidii has been changed to Austropuccinia psidii Nicaragua _ Incorporated
Beenken 2017 after the approval of the draft DP for consultation by the Nicaragua suggests to take into account the
SC (Beenken, L., 2017. Austropuccinia: a new genus name for the myrtle | réclassification of the pathogen and include it
Puccinia psidii placed within the redefined famil In the protocol.
! el [ A y Category : TECHNICAL
Sphaerophragmiaceae (Pucciniales). Phytotaxa, 297(1): 53-61).
26 53 | P—Puccinia psidii is considered to be a threat to plants of the Canada _ Considered but not incorporated.
family Myrtaceae worldwide (Coutinho etal., 1998). Since the Sentence tp s_tart with the genus name and IPPC's _style guide allows sgn;ences to
. . . . not abbreviation. start with a genus abbreviation and the
rust spread out of its native region, its host range has expanded Category : EDITORIAL genus name was mentioned before.
rapidly (Maier et al., 2016). As of September 2014, the global host
list comprised more than 300 species from 73 genera in this family
(Giblin and Carnegie, 2014), but it is likely that the majority of the
thousands of Myrtaceae species have the potential to be infected
(Carnegie and Lidbetter, 2012; Morin et al., 2012). P. psidii is not
known to infect host plants that are not Myrtaceae. There is
evidence of physiological specialization within P. psidii (Graga
et al., 2013), which may have quarantine implications (Roux et al.,
2016).
27 54 Canada Considered but not incorporated.

P-Puccinia psidii is an obligate biotroph with an autoecious, but
incomplete, life cycle, producing urediniospores, teliospores and
basidiospores on an infected host (Glen et al., 2007). Under natural
conditions, P. psidii can reproduce quickly and simply through
asexual reproduction whereby urediniospores are produced in
pustules known as uredinia. These spores are dispersed to leaves
on the same plant or to other hosts, which in turn are infected and
on which the pathogen produces pustules with more
urediniospores. In some circumstances, the uredinia may switch to
producing teliospores, which can germinate in situ to produce
basidiospores. Teliospores may also be produced by another type
of spore producing body, telia. Teliospore and basidiospore
production were initially considered rare stages of the life cycle,
but in some regions are often observed along with urediniospore
production within a single sorus (Pegg et al., 2014). While the

Sentence to start with genus name and not
abbreviation.
Category : EDITORIAL

IPPC's style guide allows sentences to
start with a genus abbreviation and the
genus name was mentioned before.
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production of all three types of spores in a host is considered to be
a strategy for survival in adverse conditions, the role of teliospores
and basidiospores in the life cycle of P. psidii has not been
understood (Morin et al., 2012; Giblin, 2013). Spermagonia and
aecia have never been observed.
28 55 | P—Puccinia psidii prefers wet tropic and subtropic regions where | Canada Considered but not incorporated.
moist conditions and warm temperatures prevail, but a spread to Sentence to start with genus name and not IPPC’s style guide allows sentences to
. .. ! abbreviation. start with a genus abbreviation and the
COO_I regions has been reported_ (K”“COS etal, 2913) and the Category : EDITORIAL genus name was mentioned before.
optimum temperature for survival of the fungus is unknown.
Disease development is favoured following periods of rainfall or in
high humidity or fog. Extended periods of leaf wetness promote
urediniospore germination and infection of the host.
Urediniospores must encounter a host plant during stages of active
growth or flush, which can occur throughout the year depending
on the host species and climatic conditions (Pegg et al., 2014).
29 58 | Name: AustropucciniaPueciria- psidii G. Winter, 1884 Australia Incorporated
Austropuccinia: a new genus name for the
myrtle rust Puccinia psidii placed within the
redefined family Sphaerophragmiaceae
(Pucciniales) Beenken, L. (2017). Phytotaxa
297(1): 53-61
Category : SUBSTANTIVE
30 58 | Name: Austopuccinia Pueeinia-psidii G. Winter, 1884 China Incorporated
Name has been changed.
Category : EDITORIAL
31 59 Synonyms: China Incorporated.
A PR ; The Taxonomic state of Puccinia psidii has The synonyms are all there, but are in
AusFropuc.cmla pSI_dII (G'.Wmter.) Beenken, 2017 been changed. See LUDWIG BEENKEN (2017) | chronological order, not alphabetical
BaS|0nV_m- P_U(_:Fm'a DS_IdII G. Winter, 188_4- Austropuccinia: a new genus name for the order.
=Bullaria psidii (G. Winter) Arthur & Mains, 1922 myrtle rust Puccinia psidii placed within the
=i idii ; redefined family Sphaerophragmiaceae
_cha.e(.)ma DISId.“ (G Winter) Kuntze, 1898. (Pucciniales), Farr, D.F., & Rossman, A.Y.
= Aecidium g a2|_ovu Hen_n-’ 1897 Fungal Databases, U.S. National Fungus
= Caeoma eugeniarum Link, 1825 Collections, ARS, USDA. Retrieved July 25,
= Puccinia actinostemonis H.S. Jacks. & Holw., 1931 2017, f“;fm httfd&{/gt-ars; - o
_ . . grin.gov/fungaldatabases/. There are missing
= Puccinia barbacensis Rangel, 1916 data about Synonyms according to
= Puccinia brittoi Rangel, 1916 International Code of Nomenclature for algae,
= Puccinia camargoi Puttemans, 1930 fungi, and plants (Melbourne Code).
= Puccinia cambucae Puttemans, 1916 Category : SUBSTANTIVE
= Puccinia eugeniae Rangel, 1916
= Puccinia grumixamae Rangel, 1917
= Puccinia jambolani Rangel, 1912
= Puccinia jambosae Henn., 1902
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= Uredo eugeniarum Henn., 1895
= Uredo flavidula G. Winter, 1885
= Uredo goeldiana Henn., 1903
= Uredo myrtacearum Pazschke, 1890
= Uredo myrciae Mayor, 1913
= Uredo neurophila Speg., 1884
= Uredo pitangae Speg.. 1899 (published as “pitanga’)
= Uredo puttemansii Henn., 1902
= Uredo rangelii Simpson, Thomas & Grgurinovic, 2006
= Uredo rochaei Puttemans, 1906
= Uredo seclusa Jacks. & Holw., 1931
= Uredo subneurophila Speg., 1884
32 85 | Taxonomic position: Eukaryota, Fungi, Basidiomycota, China _ R Incorporated
Pucciniomycotina, Pucciniomycetes, Pucciniales:, Eg:nTgﬁ]‘g;‘ggc S @ [PUEsiE ekl e
Sphaerophragmiaceae, Austropuccinia-Pueetniaceae;-Puccinia Category : SUBSTANTIVE
33 90 | All plants in the family Myrtaceae should be considered European Union o Incorporated
potentially susceptible to infection by P. psidii, and rust infecting ﬁae:‘;ge:‘;sh““ really relevant in this
any plants in this family should be investigated to rule out P. psidii | category : SUBSTANTIVE
infection. Early-detection-is-very importantto-minimize-spread-of
the-disease-
34 90 | All plants in the family Myrtaceae should be considered EPPO o Incorporated
potentially susceptible to infection by P. psidii, and rust infecting | entence not really relevant in this
any plants in this family should be investigated to rule out P. psidii Eategorf, . SUBSTANTIVE
infection. Early-detection-is-very-importantto-minimize-spread-of
thediseose
35 93 | In this diagnostic protocol, methods (including reference to brand | European Union Modified
names) are described as published, as these define the original ;?(fetcil’]ltm(_:lant with footnote 1 (paragraph 118)? The text in the main body of the
. . L i ene X is is the case, delete paragraph 93 or document and the footnote has been
level of sensitivity, specificity and/or reproducibility achieved. The | footnote 1. adjusted to avoid repetition while still
use of names of reagents, chemicals or equipment in these Category : EDITORIAL including all relevant information.
diagnostic protocols implies no approval of them to the exclusion
of others that may also be suitable. Laboratory procedures
presented in the protocols may be adjusted to the standards of
individual laboratories, provided that they are adequately
validated.
36 93 | In this diagnostic protocol, methods (including reference to brand | European Union Incorporated

names) are described as published, as these define the original

Better wording (see for example DP
Bactrocera dorsalis).
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level of sensitivity, specificity and/er-and reproducibility achieved. | Category : EDITORIAL
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. Laboratory procedures

presented in the protocols may be adjusted to the standards of

individual laboratories, provided that they are adequately

validated.

37 93 A-this-diag Nicaragua Considered, but not incorporated:
Each laboratory analysis has its own Molecular methods for identification of
specification appropriate for the method used. | Austropuccinia psidii are presented. It is
These instructions have specific up to the individual laboratory to optimise
environmental conditions, which have been and validate methods to their own
validated or verified with the same analytical laboratory. The scope of this DP is for
processes to make sure that reliable results Austropuccinia psidii.
are obtained. Paragraph 93 is linked to
paragraph 39. Nicaragua agrees with what is

. . . indicated in both paragraphs. It is proposed
to brand names) are described as published, as these define the that the Standards Committee extends the
original level of sensitivity, specificity and/or reproducibility testing for the identification of the Puccinia
achieved. The use of names of reagents, chemicals or equipment in | sPectes thfoT‘J;g‘Hngj\i“'ar TIEHEE:
these diagnostic protocols implies no approval of them to the e
exclusion of others that may also be suitable. Laboratory
procedures presented in the protocols may be adjusted to the
standards of individual laboratories, provided that they are
adequately validated.
38 93 | In this diagnostic protocol, methods (including reference to brand | EPPO _ Incorporated
names) are described as published, as these define the original EEHIEP ERIG (533 (07 R (217
. - S . s i Bactrocera dorsalis).
level of sensitivity, specificity anelle_pand reprO(_juublIl'gy achieved. | category : EDITORIAL
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. Laboratory procedures
presented in the protocols may be adjusted to the standards of
individual laboratories, provided that they are adequately
validated.
39 93 | In this diagnostic protocol, methods (including reference to brand | EPPO . : Modified .
names) are described as published, as these define the original Redgnc_:iant with footnote 1 (paragraph 118)? The text in the main body of the
. . ie. . e ers i If this is the case, delete paragraph 93 or document and the footnote has been
level of sensitivity, specificity qnd/or repro_dumblll'ty achieved. The | footnote 1. adjusted to avoid repetition while still
use of names of reagents, chemicals or equipment in these Category : EDITORIAL including all relevant information.
diagnostic protocols implies no approval of them to the exclusion
of others that may also be suitable. Laboratory procedures
presented in the protocols may be adjusted to the standards of
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# Para | Text Comment SC’s response
individual laboratories, provided that they are adequately
validated.
40 93 | In this diagnostic protocol, methods (including reference to brand | Uruguay . - _ Incorporated
names) are described as pUinShEd, as these define the Original :'hext deleted to avoid repetition with text in The text in the main body of the
. - S . il ere . e footnote document and the footnote has been
level of sensitivity, specificity Qnd/or repro_duablll_ty achieved. Fhe Category : TECHNICAL adjusted to avoid repetition while still
; including all relevant information.
e#e%he#&tha%nw&tsebe&utable—mboratory procedures
presented in the protocols may be adjusted to the standards of
individual laboratories, provided that they are adequately
validated.
41 95 | Symptoms of infection by P. psidii range from minor leaf spotsto | Singapore Incorporated
severe foliage and stem blight, and in some species, flowers and ztrrc’upcczifidng‘_ev's'c’” for better sentence
fruits are infected (Figures 2—4). Since establishing-it has Category : EDITORIAL
established in Australia in 2010, the rapid irerease-expansion of
the fungus’ host range has resulted in a wide range of symptoms
being observed which vary depending on the host species, the level
of host susceptibility within a host species and the age of the host
tissue. Symptoms become more obvious during rust epidemics.
42 96 | The primary symptom is the appearance of yellow pustules Singapore Incorporated
(uredinia) on the upper and lower leaf surfaces of Myrtaceae hosts, | ProPosed revision for better sentencing.
ategory : EDITORIAL
with mere-tending-to-be-found-a higher prevalence on the lower
leaf surfaces (abaxial). Pustules can also be found on stems, fruits
and flowers.
43 97 | The first symptoms and signs of infection are often chlorotic flecks | Singapore Incorporated
and young sori on leaves, shoots and fruits, which appear two to | Proposed revision to better structure the
four days after infection. These early symptoms are similar to Category : EDITORIAL
those caused by many other pests and diserders-so-are-nret-enough
fora-diagnestiedisorders.vHence, butlesiens-identification based
on symptoms alone may not be used-sufficient for diagnosis.
Further confirmation for P. psidii infection can be carried out
using molecular testing-f-there-is-any-reasonto-suspectitis
diagnostic methods. P—psidit-
44 101 3.2 Sampling and sample preparation Uruguay Considered, but not incorporated. To

For symptomless plants, it would be very
useful to include the minimum number of
leaves, flowers, etc required for P. psidii
detection

Category : TECHNICAL

our knowledge, this information does not
exist. We do not suggest that
symptomless material should be
collected, only samples with suspicious
lesions.
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45 101 3.2 Sampling and sample preparation Argentina Considered, but not incorporated.

In the case of symptomless plants, it would To our knowledge, this information does
be very useful to include the minimum not exist. We do not suggest that
number of leaves, flowers,etc required for P. | symptomless material should be

psidii detection. collected, only samples with suspicious
Category : TECHNICAL lesions.

46 | 102 | Samples of suspected rust or suspicious lesions on plant stems, flowers, European Union Considered, but not incorporated.
fruits, shoots or leaves should be collected. Where possible, triplicate Disinfection of tc_JoIs_ w_ith bI(_each requires _ A disinfection kit is generally taken into
samples from each infected host species should be collected, with each “draining”. Is this rinsing with water? Implies the field. This includes concentrated

e . I . that also water is taken to the field in bleach, water, paper towelling, plastic
samplg comprising Sever"’_“ lesions. T_he !'ke“hOOd of obtaining enough sufficient quantities to rinse the disinfected tubs. The bleach is diluted to 5% in a
material for DNA extraction and of finding features for a robust tools. According to the instructions, paper plastic tub and the tools paced in the tub.
morphological diagnosis is increased with an increased number of towelling also needs to be taken to the field. By draining, it just means that the bleach
collected lesions. In the event of an older infection, woody twigs and Usually alcohol based cleaning/disinfection is is allowed to run off and drain back into
branches with swellings or galls or other evidence of infection should be used, also allows flaming of metal parts. If the tub. The secateurs are then blotted
led not rinsed than tools will corrode due to dry with paper towelling. The tools can be
sampled. bleach. washed properly after the collecting trip
Category : TECHNICAL to remove the bleach. Flaming is not
always possible in the field - if it is hot
and dry, for instance, it could cause a
bushfire hazard. It could be too windy.
The described method has been used in
Australia, New Zealand and New
Caledonia.

47 102 | Samples of suspected rust or suspicious lesions on plant stems, flowers, European Union Considered, but not incorporated.
fruits, shoots or leaves should be collected. Where possible, triplicate It would be appropriate to provide a definition | It will depend on the circumstances.
samples from each infected host species should be collected, with each of "sample” as one person may see It as an Where possible, the more material, the

- . P J individual leaf (with several lesions possible) better, as it will be easier to collect spores
sampl_e comprising Severa_ll lesions. T_he !'ke“hOOd of obtaining enough and others may collect 10 leaves in one for DNA extraction. But if only a few
material for DNA extraction and of finding features for a robust sample. In case of the latter, then triplicate lesions are present, then they should all
morphological diagnosis is increased with an increased number of samples seems much more than needed. be sampled. If 10 leaves are collected,
collected lesions. In the event of an older infection, woody twigs and Category : TECHNICAL then that can be considered 10 samples,
branches with swellings or galls or other evidence of infection should be or three samples of 3-4 leaves. This
sampled. should not be to_o pre_:scr!ptlve as it will

depend on the situation in the field.

48 102 | Samples of suspected rust or suspicious lesions on plant stems, flowers, EPPO Considered, but not incorporated.
fruits, shoots or leaves should be collected. Where possible, triplicate It would be appropriate to provide a definition | It will depend on the circumstances.
samples from each infected host species should be collected, with each of "sample” as one person may see It as an Where possible, the more material, the

- . P J individual leaf (with several lesions possible) better, as it will be easier to collect spores
sampl_e comprising Severe_ll lesions. T_he !'keI'hOOd of obtaining enough and others may collect 10 leaves in one for DNA extraction. But if only a few
material for DNA extraction and of finding features for a robust sample. In case of the latter, then triplicate lesions are present, then they should all
morphological diagnosis is increased with an increased number of samples seems much more than needed. be sampled. If 10 leaves are collected,
collected lesions. In the event of an older infection, woody twigs and Category : TECHNICAL then that can be considered 10 samples,
branches with swellings or galls or other evidence of infection should be or three samples of 3-4 leaves. This

led should not be top prgscr!ptlve as it will
sampled. depend on the situation in the field.

49 102 | Samples of suspected rust or suspicious lesions on plant stems, flowers, Philippines Considered, but not incorporated.
fruits, shoots or leaves should be collected. Where possible, triplicate Specify size and weight of samples to be It will depend on the circumstances.
samples from each infected host species should be collected, with each chllgzt;s_‘; - TECHNICAL Where possible, the more material,
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# Para | Text Comment SC’s response
sample comprising several lesions. The likelihood of obtaining enough the better, as it will be easier to
material for DNA extraction and of finding features for a robust collect spores for DNA extraction.
morphologlc_al diagnosis is increased Wlth_ an m_creased numbe_r of But if only a few lesions are present,
collected lesions. In the event of an older infection, woody twigs and then thev should all be sambpled. If 10
branches with swellings or galls or other evidence of infection should be y pied.
sampled leaves are collected, then that can be
considered 10 samples, or three
samples of 3-4 leaves. This should
not be too prescriptive as it will
depend on the situation in the field.
50 103 | Direct handling of the plant material should be avoided to prevent spread | European Union o Modified.
of the disease, as rust spores are readily dispersed by wind and carried on | Transport at 4°C is recommended. This is | SEEIEEE Fne IEnSpet eff @gel
clothing and other equipment, and can survive for up to three months, A | fin€, but an exact temperature is hard to temperatures (e.g, 4 °C) is
o ble al hould b f h lina. A implement, especially during mail transport. A | recommended .....
B B e e L P el et e ang=Ne R Ellc=SIsp et ficicondition
bag should be placed around the sample before snipping the infected part | (e.g. “cooled”) might be considered.
from the plant. Collecting tools should be thoroughly dipped and lightly Category : TECHNICAL
shaken in bleach (a solution of sodium hypochlorite (NaOCI) diluted to at
least 5% active chlorine) for about 1 min, followed by draining and
drying with paper towelling before and after each sampling. Each sample
should be sealed in a single paper bag and labelled.
51 103 | Direct handling of the plant material should be avoided to prevent spread | EPPO _ o Modified.
of the disease, as rust spores are readily dispersed by wind and carried on | Transport at 4°C is recommended. This is | SEEITEEE BN Ensprt £ Gat)
clothing and other equipment, and can survive for up to three months. A | finé, but an exact temperature is hard to EmIPEELLIES (28], 4 7L B
’ . . implement, especially during mail transport. A | recommended .....
new pair of disposable gloves should be worn for gac_h sampl_lng. A paper | temperature range, or a less specific condition
bag should be placed around the sample before snipping the infected part | (e.g. “cooled”) might be considered.
from the plant. Collecting tools should be thoroughly dipped and lightly Category : TECHNICAL
shaken in bleach (a solution of sodium hypochlorite (NaOCI) diluted to at
least 5% active chlorine) for about 1 min, followed by draining and
drying with paper towelling before and after each sampling. Each sample
should be sealed in a single paper bag and labelled.
52 103 | Direct handling of the plant material should be avoided to prevent spread | EPPO Considered, but not incorporated.

of the disease, as rust spores are readily dispersed by wind and carried on
clothing and other equipment, and can survive for up to three months. A
new pair of disposable gloves should be worn for each sampling. A paper
bag should be placed around the sample before snipping the infected part
from the plant. Collecting tools should be thoroughly dipped and lightly
shaken in bleach (a solution of sodium hypochlorite (NaOCI) diluted to at
least 5% active chlorine) for about 1 min, followed by draining and
drying with paper towelling before and after each sampling. Each sample
should be sealed in a single paper bag and labelled.

Disinfection of tools with bleach requires
“draining”. Is this rinsing with water? Implies
that also water is taken to the field in
sufficient quantities to rinse the disinfected
tools. According to the instructions, paper
toweling also needs to be taken to the field.
Usually alcohol based cleaning/disinfection is
used, also allows flaming of metal parts. If
not rinsed than tools will corrode due to
bleach.

Category : TECHNICAL

A disinfection kit is generally taken into
the field. This includes concentrated
bleach, water, paper towelling, plastic
tubs. The bleach is diluted to 5% in a
plastic tub and the tools paced in the tub.
By draining, it just means that the bleach
is allowed to run off and drain back into
the tub. The secateurs are then blotted
dry with paper towelling. The tools can be
washed properly after the collecting trip
to remove the bleach. Flaming is not
always possible in the field - if it is hot
and dry, for instance, it could cause a
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# Para | Text Comment SC’s response
bushfire hazard. It could be too windy.
The described method has been used in
Australia, New Zealand and New
Caledonia.
53 | 106 | In the diagnostic laboratory, the sample should be allowed to dry Kenya Modified.
HE ; respiration Included temperatures (20-25 °C). Note
inside the paper pag a.t room tempgrature. All plant mate”al. S.hO.UId Category : TECHNICAL we think this is the same issue as
be preserved as alr—drled_ sample_s in sealed paper bags to minimize described by Singapore.
the growth of saprophytic organisms.
54 106 he-di i b 0 e 0 Singapore Modified.
A _ A In tropical countries with high humidity, Included temperatures (20-25 °C).
7 N drying inside a paper bag at room
temperature is not possible as the sample will
rot faster with more saprophytes.
Category : SUBSTANTIVE
55 | 108 | Because rust spores have a high potential for dispersal, samples European Union . _ Incorporated. _
should be handled with care during the diagnostic process. A Iarge Cha_nge of gloves and disinfection of Gloves should be changeq _and equipment
equipment (scalpel, forceps, etc.) between (scalpels, forceps, etc.) disinfected
sheet of paper can be placed Un_der the Work_area_ and Chan_ged samples should also be advised (given that between samples.
between samples. Use of a laminar flow cabinet is not advisable as | you advice other similar measures).
this may disperse the spores. At the end of the work period, all Category : TECHNICAL
packaging, gloves, benchcoating, paper, tissues, etc. should be
considered contaminated, double-bagged and disposed of as
required for quarantineable waste (e.g. by autoclaving or
incineration). Equipment should be surface-sterilized with 70%
ethanol.
56 | 108 | Because rust spores have a high potential for dispersal, samples European Union Modified. N
should be handled with care during the diagnostic process. A large | DO8s it need to be ethanol or can IMS or St et & orelnlkr
similar also be used? disinfectant known to be effective against
sheet of paper can be placed Un_der the Work_area_ and Chan_ged Category : TECHNICAL rust spores”. We have not included IMS
between samples. Use of a laminar flow cabinet is not advisable as as we do not know if it is effective against
this may disperse the spores. At the end of the work period, all myrtle rust spores.
packaging, gloves, benchcoating, paper, tissues, etc. should be
considered contaminated, double-bagged and disposed of as
required for quarantineable waste (e.g. by autoclaving or
incineration). Equipment should be surface-sterilized with 70%
ethanol.
57 | 108 | Because rust spores have a high potential for dispersal, samples EPPO Modified. o
should be handled with care during the diagnostic process. A large | 208s it need to be ethanol or can IMS or SCIEEE REP R 9 W EinllER
similar also be used? disinfectant known to be effective against
sheet of paper can be placed un_der the Work_area_ and chan_ged Category : TECHNICAL rust spores”. We have not included IMS
between samples. Use of a laminar flow cabinet is not advisable as as we do not know if it is effective against
this may disperse the spores. At the end of the work period, all myrtle rust spores.
packaging, gloves, benchcoating, paper, tissues, etc. should be
considered contaminated, double-bagged and disposed of as
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# Para | Text Comment SC’s response
required for quarantineable waste (e.g. by autoclaving or
incineration). Equipment should be surface-sterilized with 70%
ethanol--.
58 | 108 | Because rust spores have a high potential for dispersal, samples EPPO Incorporated.
should be handled with care during the diagnostic process. A |arge Cha_nge of gloves and disinfection of Gloves should be changeq gand equipment
equipment (scalpel, forceps, etc.) between (scalpels, forceps, etc.) disinfected
sheet of paper can be placed under the work area and changed samples should also be advised (given that between samples.
between samples. Use of a laminar flow cabinet is not advisable as | you advice other similar measures).
this may disperse the spores. At the end of the work period, all Category : TECHNICAL
packaging, gloves, benchcoating, paper, tissues, etc. should be
considered contaminated, double-bagged and disposed of as
required for quarantineable waste (e.g. by autoclaving or
incineration). Equipment should be surface-sterilized with 70%
ethanol.
59 110 | The samples should be examined under a dissecting microscope European Union Modified:
for rust sori. Rust spores should be picked up carefully with a E)stli\t critical that it is mounted in _Iactic ac_id? to ‘clear mountant such as lactic acid’
. . . . er labs may use other mounting media
disposable scalpel or needle, mounted in a drop of lactic acid ona | sych as water or lactoglycerol
microscope slide and covered with a coverslip. The slide should be | Category : TECHNICAL
heated gently to remove air bubbles, then observed under a
compound light microscope fitted with high quality optics,
including a 100x oil immersion objective. Urediniospores and
teliospores of P. psidii are readily distinguishable by light
microscopy (Figure 5).
60 | 110 | The samples should be examined under a dissecting microscope European Union Incorporated.
for rust sori. Rust spores should be picked up carefully with a 1175 a 100>_<_oil i_mmersic_m objective a necessity ‘including a 100x oil immersion objective’
X . . . or identification of this rust? In the has been removed
disposable scalpel or needle, mounted in a drop of lactic acid ona | descriptions below one cannot see any
microscope slide and covered with a coverslip. The slide should be | features that require a 100x lens to see them,
heated gently to remove air bubbles, then observed under a that cannot been seen with a 40x lens.
b . . . . . . Category : TECHNICAL
compound light microscope fitted with high quality optics,
including a 100x oil immersion objective. Urediniospores and
teliospores of P. psidii are readily distinguishable by light
microscopy (Figure 5).
61 110 EPPO Incorporated.

The samples should be examined under a dissecting microscope
for rust sori. Rust spores should be picked up carefully with a
disposable scalpel or needle, mounted in a drop of lactic acid on a
microscope slide and covered with a coverslip. The slide should be
heated gently to remove air bubbles, then observed under a
compound light microscope fitted with high quality optics,
including a 100x oil immersion objective. Urediniospores and

Is a 100x oil immersion objective a necessity
for identification of this rust? In the
descriptions below one cannot see any
features that require a 100x lens to see them,
that cannot been seen with a 40x lens.
Category : TECHNICAL

‘including a 100x oil immersion objective’
has been removed
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# Para | Text Comment SC’s response
teliospores of P. psidii are readily distinguishable by light
microscopy (Figure 5).

62 110 | The samples should be examined under a dissecting microscope EPPO - _ o Modified: o
for rust sori. Rust spores should be picked up carefully with a gstr']te‘;rl';'g:"n:g‘i‘fJ‘;gsoTr?e“r”rﬁfgu'r:‘ti'ngtﬁ aeid? | to clear mountant such as lactic acid
disposable scalpel or needle, mounted in a drop of lactic acid ona | such as water or lactoglycerol
microscope slide and covered with a coverslip. The slide should be | Category : TECHNICAL
heated gently to remove air bubbles, then observed under a
compound light microscope fitted with high quality optics,
including a 100x oil immersion objective. Urediniospores and
teliospores of P. psidii are readily distinguishable by light
microscopy (Figure 5).

63 110 | The samples should be examined under a dissecting microscope China _ _ Incorporated.
for rust sori. Rust spores should be picked up carefully with a It is not necessary to use the microscope with
di bl Ipel dl di d f lacti id 100x oil immersion objective for observation

|§posa e Sca_ pel or needle, mo'unte na I_’Op 0 aC_tIC aclaona of urediniospores and teliospores. See (da S.
microscope slide and covered with a coverslip. The slide should be ) -

. Machado 2015) : Urediniospores 18-23 um
heated gently to remove air bubbles, then observed under a diam. 20-26x15-22 pm, wall 1.5-2.5 um
compound light microscope fitted with high quality optics; thick. Teliospores 27-43%16-24 um, wall
incldaing-a-100x-oi-immersion-objective. Urediniospores and 0.7-1.0 pm, pedicel 9-13 um long  (epitype
teliospores of P. psidii are readily distinguishable by light specimen) .
microscopy (Figure 5). Category : TECHNICAL

64 | 115 13.4.1 Preparation of plant material Singapore o _ | Incorporated

More appropriate definition of this section title
Category : EDITORIAL

65 116 | DNA for PCR analysis can be extracted from individual sori or small European Union Modified.
pieces (10-100 mm2) of infected plant tissue excised from the sample if How is contamination via th7e brush 7avoided?_ With ad(,jition of * clean brush for each
sori are not yet erumpent. If spores are abundant, they should Newbbruspf.f(.)r each sample? Bleach? E'tOI-r|IW|II sample.’. Yes, a new brush.for each woyld

ferentialiv be used by placina them into a microcentrifuge tube using a not be sufficient to remove D_NA. How is the be preferreq as we are talkl_ng small paint
pre y yp 9 g g mortar and pestle decontaminated between brushes which are inexpensive. However,
clean brush. samples? the brushes can be disinfected, washed
Category : TECHNICAL and dried for use on another day. Soapy
water is fine. It is not DNA that is being
removed, it is spores. Examining the
brush under low magnification would
show if the spores are still present or
have been removed. The mortar and
pestles should be washed in soapy water,
rinsed with ethanol and autoclaved prior
to and after use. Guidance provided in
para 117.

66 116 | DNA for PCR analysis can be extracted from individual sori or small EPPO Modified.
pieces (10-100 mmz2) of infected plant tissue excised from the sample if How is contamination via th?e brush ?avoided?. With adtl:iition of * clean brush for each
sori are not yet erumpent. If spores are abundant, they should New brush_fqr each sample? Bleach? E_tOH will | sample.’. Yes, a new brush_for each wo_uld

ferentiallv be used bv placing them into a microcentrifuae tube using a not be sufficient to remove I?NA. How is the be preferred as we are talking small paint
pre y yp g g g mortar and pestle decontaminated between brushes which are inexpensive. However,
clean brush. samples? the brushes can be disinfected, washed
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# Para | Text Comment SC’s response
Category : TECHNICAL and dried for use on another day. Soapy
water is fine. It is not DNA that is being
removed, it is spores. Examining the
brush under low magnification would
show if the spores are still present or
have been removed. The mortar and
pestles should be washed in soapy water,
rinsed with ethanol and autoclaved prior
to and after use. Guidance provided in
para 117.
67 | 117 | The sample is placed into a tube or mortar bowl. Different European Union Incorporated
grinding methods can be used such as mortar and pestle with liquid (T:iigg(')cr‘;' C"Tr,:fg;tl'&”c L
nitrogen, plastic pestles and microcentrifuge tubes with liquid i
nitrogen, or a TissueLyser (Qiagent). The spore wall is very strong
and all methods for DNA extraction and purification depend on its
adequate disruption. For the TissueLyser, the addition of two
3 mm tungsten carbide beads, the pre-freezing of tubes in liquid
nitrogen for 1 min, and two 2 min sessions in the TissueLyser at
30 ~p-m—Hz is sufficient for adequate grinding. For other methods,
adequate grinding can be checked by microscopic examination of
the ground material: if >50% of the urediniospores have lost their
contents and are hyaline rather than yellow, grinding is sufficient.
68 | 117 | The sample is placed into a tube or mortar bowl. Different EPPO . Incorporated
grinding methods can be used such as mortar and pestle with liquid t;;;;‘;f}'/ e AL
nitrogen, plastic pestles and microcentrifuge tubes with liquid i
nitrogen, or a TissueLyser (Qiagen:). The spore wall is very strong
and all methods for DNA extraction and purification depend on its
adequate disruption. For the TissueLyser, the addition of two
3 mm tungsten carbide beads, the pre-freezing of tubes in liquid
nitrogen for 1 min, and two 2 min sessions in the TissueLyser at
30 ~p-mHz. is sufficient for adequate grinding. For other methods,
adequate grinding can be checked by microscopic examination of
the ground material: if >50% of the urediniospores have lost their
contents and are hyaline rather than yellow, grinding is sufficient.
69 118 In this diagnostic protocol, methods (including reference to brand European Union Modified

names) are described as published, as these define the original level of
sensitivity, specificity and/er-and reproducibility achieved. 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. Laboratory procedures presented in the protocols may be

Better wording (see for example DP
Bactrocera dorsalis).
Category : EDITORIAL

The text in the main body of the
document and the footnote has been
adjusted to avoid repetition while still
including all relevant information.
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adjusted to the standards of individual laboratories, provided that they are
adequately validated.
70 118 In this diagnostic protocol, methods (including reference to brand EPPO Modified
names) are described as published, as these define the original level of EEttter Word('jng (Sl_ei for example DP ghe text Itn thdetrl?alp thdYt ththeb
e ificity and/or e ; actrocera dorsalis). ocument an e footnote has been
sensitivity, specificity . mreproduml_)lllty achl_eved. T.he use of Category : EDITORIAL adjusted to avoid repetition while still
names of reagents, chemicals or eqU|pmer_1t in these diagnostic protocols including all relevant information.
implies no approval of them to the exclusion of others that may also be
suitable. Laboratory procedures presented in the protocols may be
adjusted to the standards of individual laboratories, provided that they are
adequately valldated
71 118 Uruguay Modified
Text deleted to avoid repetition with The text in the main body of the
SWW—SP%WF@PFO%G%WTW use Of names paragraph 93. Text added according text document and the footnote has been
agreed for the footnotes. adjusted to avoid repetition while still
of reagents, chemicals or equipment in these diagnostic protocols implies Category : TECHNICAL including all relevant information.
no approval of them to the exclusion of others that may also be suitable.
Laboratory procedurespresented--This information is given for the
protocols-may-be-adjusted-to-convenience of users of this protocol and
does not constitute an endorsement by the standards-CPM of individual
laberatoriesthe chemical, provided-that-reagent and or equipment named.
Equivalent products may be used if they are-adeguatehyvalidatedcan be
shown to lead to the same results.
72 | 121 1343 Conventional PCR using primers that amplify SUEpEE L L | lasdlinEs _
. yes This section should be placed after the species | This method is both a detection test and
fungal, rustor P. p5|d” DNA specific tests. an identification tool. It does not require
Also it is unclear whether it is being used as special primers or probes so is listed first.
a diagnostic tool or an identification tool. If it | However, during the delimiting phase
is diagnostic does it add anything when there when many samples could be coming into
are two species specific tests in the protocol. the lab, the real-time species-specific test
If it is being used as an identification tool, it may be more practical once identity is
should be moved to section 4.2. confirmed.
The following has been added: The PCR
Category : TECHNICAL products should be sequenced (in-house
or sent to a sequencing facility) and the
sequence data compared with the
reference data described in Section 4.2.
73 | 121 1343 Conventional PCR using primers that amplify = ol _
e yes This section should be placed after the species | This method is both a detection test and
fungal, rust or P. p5|d" DNA specific tests. an identification tool. It does not require
Also it is unclear whether it is being used as special primers or probes so is listed first.
a diagnostic tool or an identification tool. If it | However, during the delimiting phase
is diagnostic does it add anything when there when many samples could be coming into
are two species specific tests in the protocol. the lab, the real-time species-specific test
If it is being used as an identification tool, it may be more practical once identity is
should be moved to section 4.2 confirmed.
The following has been added: The PCR
Category : TECHNICAL products should be sequenced (in-house
or sent to a sequencing facility) and the
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sequence data compared with the
reference data described in Section 4.2.
74 121 3.4.3 Conventional PCR H_s_l_n_g_p_r:tmel:s_t_ha_t_a_m_p_l% Singapo_re _ Modified. Changed to Conventional PCR
.- To simplify the title and sequencing
fungalrust-or P—psidi-DNA Category : EDITORIAL
75 121 3.4.3 Conventional PCR using primers that amp“fy Philippines - o Conside_red, but not incorporate_d.
. e request for proof of specificity, reproducibility | These primers are commonly used in
fungal, rustor P. p5|d” DNA and repeatability of this method. laboratories worldwide working on rust
Category : TECHNICAL fungi and are well published.
76 145 B-tubuhia China Considered, but not incorporated.
Due to the obligately biotrophic nature of One of the coauthors of this protocol,
Austropuccinia psidii and the poor condition of | Morag Glen, is also a co-author of the
its DNA, it is difficult to amplify the fragment epitype paper (Machado et al 2015). She
of B-tubulin and elongation factor 1a. An has written the molecular methodology
epitype has been designated for for this IPPC. The aim of designating an
Austropuccinia psidii. A morphological epitype is to have both morphological and
description and DNA characterization are molecular data that fixes the type
provided from the epitype, obtained from the specimen for the species and can be used
same location and host of the lectotype, also as the definitive reference. The paper
designated. Thus it is better to amplify the describing the epitype gives Genbank
fragment of rDNA, such as 28S, 18S and ITS. references for ITS, B-tubulin and
Beenken, L., Zoller, S. & Berndt, R. (2012) elongation factor 1a. It does not give
Rust fungi on Annonaceae 1I: the genus reference sequences for 28S and 18S.
Dasyspora Berk. & M. A. Curtis. Mycologia Therefore, we recommend the same
104:659-681. regions as are published for the epitype.
Beenken, L. & Wood, A.W. (2015) In practice, the ITS alone is definitive.
Puccorchidium and Sphenorchidium, two new
genera of Pucciniales on Annonaceae related
to Puccinia psidii and the genus Dasyspora.
Mycological Progress 14: 49.
Category : SUBSTANTIVE
77 154 elongationfactorta China Considered, but not incorporated.

Due to the obligately biotrophic nature of
Austropuccinia psidii and the poor condition of
its DNA, it is difficult to amplify the fragment
of B-tubulin and elongation factor 1a. An
epitype has been designated for
Austropuccinia psidii. A morphological
description and DNA characterization are
provided from the epitype, obtained from the
same location and host of the lectotype, also
designated. Thus it is better to amplify the
fragment of rDNA, such as 28S, 18S and ITS.
Beenken, L., Zoller, S. & Berndt, R. (2012)
Rust fungi on Annonaceae II: the genus
Dasyspora Berk. & M. A. Curtis. Mycologia
104:659-681.

Beenken, L. & Wood, A.W. (2015)
Puccorchidium and Sphenorchidium, two new

One of the coauthors of this protocol,
Morag Glen, is also a co-author of the
epitype paper (Machado et al 2015). She
has written the molecular methodology
for this IPPC. The aim of designating an
epitype is to have both morphological and
molecular data that fixes the type
specimen for the species and can be used
as the definitive reference. The paper
describing the epitype gives Genbank
references for ITS, B-tubulin and
elongation factor 1a. It does not give
reference sequences for 28S and 18S.
Therefore, we recommend the same
regions as are published for the epitype.
In practice, the ITS alone is definitive.
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genera of Pucciniales on Annonaceae related
to Puccinia psidii and the genus Dasyspora.

Mycological Progress 14: 49.
Category : SUBSTANTIVE

78 172 2.0 mM Philippines Considered, but not incorporated.
what is mM? or should it be pM? milliMolar is correct.
Category : SUBSTANTIVE

79 188 | 94 °C for 2 min European Union Considered, but not incorporated.
Can this time be stated if the mastermix The Master Mix composition is specified in
composition is not named as this may vary para 167 - 183. Yes, the denaturation
depending which reagents are used. temperature are the requirements for
Category : TECHNICAL these primers.

80 202 95 °C for 3 min EPPO Considered, but not incorporated.
Can this time be stated if the mastermix The Master Mix composition is specified in
composition is not named as this may vary para 167 - 183. Yes, the denaturation
depending which reagents are used. temperature are the requirements for
Category : TECHNICAL these primers.

81 | 226 | This method is fast-and-fast, sensitive and is suitable for high European Union Incorporated

throughput and for detection of the pathogen in its early infection | Better wording.
. . . - . Category : EDITORIAL
stages, but it requires species-specific primers and a dual-labelled
probe. Species specificity has been demonstrated against other
Puccinia species, including P. coronata, P. graminis,
P. hemerocallidis, P. hordei, P. myrsiphylla, P. oxalidis and
P. striiformis (Baskarathevan et al., 2016). The TagMan real-time
PCR can detect as little as 0.011 pg of P. psidii genomic DNA
(Baskarathevan et al., 2016). An internal control based on
amplification of the host cytochrome oxidase (cox1) gene (Weller
et al., 2000) should be included unless the PCR is performed on
fungal material. When the internal control is included, an
additional PCR reagent “COX BLOCK” (dNature Diagnostics &
Research Ltd) is required to delay the amplification of the cox
gene, thereby preventing the internal control from outcompeting
the detection of P. psidii DNA.
82 226 | This method is fast and sensitive and is suitable for high Europe«'ﬂnlulniorl]1 | ] Modified.
. B B : - omment 1 In the original paper specificity
throthpUt.and fO.I’ detectlgn of the. Pathqgen 155 early infection was not tested against the other rust species 1 - The DNA sequences of these species
stages, but 'j[ reqU|rgs.spemes-spemflc primers and a qual'labe"ed stated as being found on Myrtaceae in this were checked in silico and the primers do
probe. Species specificity has been demonstrated against other protocol, Puccinia cygnorum, Phakopsora not match. In addition, Myrtle rust is so
Puccinia species including P. coronata. P. graminis juelii, Phakopsora myrtacearum, Uredo phylogenetically remote from these other
P h ”.d.’ ERpE g h’ lla. P I.’d. d seclusa and Uredo xanthestemonis. The species that cross amplification is
: er_nerocg 1dis, . noradel, F. myrsipnylia, . oxalidals an . original paper states that in silica analysis was | unlikely. It is up to the individual lab
P. striiformis (Baskarathevan et al., 2016). The TagMan real-time | carried out but has any other validation been | when they verify the test to what species
PCR can detect as little as 0.011 pg of P. psidii genomic DNA carried out since the original paper? Does they use for verification.
. there need to be an note in this paragraph to
(Baskarathevan et al., 2016). An internal control based on o T T e 18 et ee) Erelies (heas
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amp|iﬁcation of the host Cytochrome oxidase (cox]_) gene (We||er rusts in the lab before using the first time or 2 - This reagent has been added to the
et al., 2000) should be included unless the PCR is performed on B as I our Bl [SUEis U @i CUises ST TR,
funga_ll material. When the internal control is includegl, an ' 3 - The wording has been modified to
additional PCR reagent “COX BLOCK” (dNature Diagnostics & Comment 2 PCR reagent "COX BLOCK" include this as an option.
Research LtdY) is required in the reaction to delay the amplification Ega'\‘::ri]{ecgl'jg':‘%it';: %UR: dsiiri:e'-wégsti:‘ésso
of the cox gene, thereby_preventing 'th_g internal control from it needs a number.
outcompeting the detection of P. psidii DNA.
Comment 3 The paper states this can be run
as a duplex or single plex. If competition is a
problem it could alternatively be ran it a
single plex.
Category : TECHNICAL
83 | 226 | This method is fast and sensitive and is suitable for high EPPO - | ; Modified.
g Ay g g omment 1 In the original paper specificity
throthpUt.and fo_r detectlc_)n of the. pathqgen 355 early infection was not tested against the other rust species 1 - The DNA sequences of these species
stages, but |t[ reqU|re_s_speues—speuflc primers and a QUaI—IabeIIed stated as being found on Myrtaceae in this were checked in silico and the primers do
probe. Species specificity has been demonstrated against other protocol, Puccinia cygnorum, Phakopsora not match. In addition, Myrtle rust is so
Puccinia species including P. coronata. P. graminis juelii, Phakopsora myrtacearum, Uredo phylogenetically remote from these other
P h ”.d.’ ERE T e . h’ lla. P I.’d. d seclusa and Uredo xanthestemonis. The species that cross amplification is
: emerocz_i 1dis, . hordel, F. myrsiphylia, . oxalials an . original paper states that in silica analysis was | unlikely. It is up to the individual lab
P. striiformis (Baskarathevan et al., 2016). The TagMan real-time | carried out but has any other validation been | when they verify the test to what species
PCR can detect as little as 0.011 pg of P. psidii genomic DNA ;:rz]arried ou(; Einge the ortigipaltr?aper? Doesh . they use for verification.
- ere nee O be an note In IS paragrap (0]
(Baslfa_rathevan et al., 2016). An mterna_l control based on o G YT 5 e cpeist e 2 - This reagent has been added to the
amplification of the host cytochrome oxidase (cox1) gene (Weller | rusts in the lab before using the first time or | company website.
et al., 2000) should be included unless the PCR is performed on is as in O;Jr lab is that just carried out as
fungal material. When the internal control is included, an Sl ;;Lheetvr:’;rg[sngnhgst‘i’gf“ modified to
additional PCR_reagegt “C_OX BLOCK” (dNature Diagnos_ti_cs & Comment 2 PCR reagent “COX BLOCK” AIE
Research Ltd-) is required in the reaction to delay the amplification | (dNature Diagnostics & Research Ltd1) this
of the cox gene, thereby preventing the internal control from rteigggi ‘;Oﬁtdm“b‘;trbe [GURCIORIERERFERSIEES0
outcompeting the detection of P. psidii DNA. '
Comment 3 The paper states this can be run
as a duplex or single plex. If competition is a
problem it could alternatively be ran it a
single plex.
Category : TECHNICAL
84 | 226 | This method is fast and sensitive and is suitable for high E:PO Incorporated
change

throughput and for detection of the pathogen in its early infection
stages, but it requires species-specific primers and a dual-labelled
probe. Species specificity has been demonstrated against other
Puccinia species, including P. coronata, P. graminis,

P. hemerocallidis, P. hordei, P. myrsiphylla, P. oxalidis and

P. striiformis (Baskarathevan et al., 2016). The TagMan real-time
PCR can detect as little as 0.011 pg of P. psidii genomic DNA

This method is fast and sensitive and is
suitable....
to

This method is fast, sensitive and is suitable
Category : EDITORIAL
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(Baskarathevan et al., 2016). An internal control based on
amplification of the host cytochrome oxidase (cox1) gene (Weller
et al., 2000) should be included unless the PCR is performed on
fungal material. When the internal control is included, an
additional PCR reagent “COX BLOCK” (dNature Diagnostics &
Research LtdY) is required to delay the amplification of the cox
gene, thereby preventing the internal control from outcompeting
the detection of P. psidii DNA.
85 227 | The method is repeatable and reproducible with a coefficient of variation | Philippines Modified.
when repeated (for cycle threshold (Ct)) between 0.8 and 1.6. Three Provide records of validation as attachment The validation data is specified in the
combinations of primers/probes were developed — two targeting the Category : TECHNICAL paper and the reference has been added.
rDNA ITS and one targeting S-tubulin — but only the most sensitive
primer combination is outlined here.
86 256 CAL Fluor Red 610-TGC TTA CGC TGG ATG GAA TGC CCT-BHQ2 European Union Incorporated.
This is not the dye listed in Weller et al, either | For the duplex PCR the dye was changed
needs to be the same dye or note that it is because the wavelengths were too similar
amended from Weller et al. to the the target probe dye. So it was
Category : TECHNICAL noted that it was amended.
87 256 CAL Fluor Red 610-TGC TTA CGC TGG ATG GAA TGC CCT-BHQ2 EPPO Incorporated.
This is not the dye listed in Weller et al, either | For the duplex PCR the dye was changed
needs to be the same dye or note that it is because the wavelengths were too similar
amended from Weller et al. to the the target probe dye. So it was
Category : EDITORIAL noted that it was amended.
88 | 309 | PCR products can be visualized on a transilluminator after Philippines _ _ _ Modified. _
electrophoresis on agarose geI and staining with a compatible ethidium bromide is carcinogenic, gel red is a Gel red 'has been provided as an
.. . A good replacement. alternative example.
DNA-binding dye such as ethidium-bromide—gel red. Category : TECHNICAL
89 353 9594 °C for 3 min Singapore Modified.
Incorrect temperature cited from Langrell et A sentence has been included to show
al 2008 paper. that these have been amended from
Category : EDITORIAL Langrell et al. 2008. Morag Glen was a
co-author on the Langrell paper and has
since amended the methdology slightly
and wrote this section.
90 357 | 9594 °C for 1 min Singapore Modified.
Incorrect temperature cited from Langrell et A sentence has been included to show
al 2008 paper. that these have been amended from
Category : EDITORIAL Langrell et al. 2008. Morag Glen was a
co-author on the Langrell paper and has
since amended the methdology slightly
and wrote this section.
91 359 | 5755 °C for 1 min Singapore Modified.
Incorrect temperature cited from Langrell et A sentence has been included to show
al 2008 paper. that these have been amended from
Category : EDITORIAL Langrell et al. 2008. Morag Glen was a
co-author on the Langrell paper and has
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since amended the methdology slightly
and wrote this section.
92 363 72 °C for 10 min Singapore Modified.
Incorrect temperature cited from Langrell et A sentence has been included to show
al 2008 paper. that these have been amended from
Category : EDITORIAL Langrell et al. 2008. Morag Glen was a
co-author on the Langrell paper and has
since amended the methdology slightly
and wrote this section.
93 373 | Fer-To reliably consider the testresult-obtained to-be-considered Ghana Considered, but not incorporated.
A g . g - This alters the meaning of sentence away
reliabletest results, appropriate controls — which \AHJfI—eIepeﬂel _ Category : EDITORIAL from its original intent.
depends on the type of test used and the level of certainty required
—should be considered for each series of nucleic acid isolation and
amplification of the target pest or target nucleic acid. For PCR, a
positive nucleic acid control and a negative amplification control
(no template control) are the minimum controls that should be
used.
94 | 373 | For the test result ebtained-to be considered reliable, appropriate Philippines Incorporated
controls: — whlch_W|II depend on the type of test used ano_l the level Category : SUBSTANTIVE
of certainty required — should be considered for each series of
nucleic acid isolation and amplification of the DNA sequence of
the target pest-ortarget-nucleicacidpest. For PCR, a positive
nucleic acid control and a negative amplification control (no
template control) are the minimum controls that should be used.
95 374 | Positive nucleic acid control. This control is used to monitor the Philippines . . Incorporated.
efficiency of the test method (apart from the extraction), and specifically | identify NPPO who are willing to provide
the amplification. Pre-prepared (stored) genomic DNA, whole genome gz;‘g”;f D"\ISAU.tBOS?'f\ ﬁ;f\‘/ans positive control.
amplified DNA or a synthetic control (e.g. cloned PCR product) may be gory
used. Any fungal DNA will be a suitable positive control for the
ITS1-F/ITS4 primers, and any rust DNA for the ITS1-F/Rustl primers.
The other primer pairs (PpsiBtubF/PpsiBtubR, PPEFF/PPEFR,
PpsilTS1F/Ppsil TS1R, Ppsil/Ppsi6 and Ppsi2/Ppsi4) require P. psidii
DNA (genomic DNA or suitable plasmid or amplicon) as a positive
control. In the absence of a positive control, it may be possible to confirm
the presence of P. psidii, but not its absence.
96 375 | The efficiency of the extraction method is confirmed with European Union . _ | Incorporated. - . _
amplification of the IDNA ITS using the primers ITS1-F/ITS4. poes_ this require a headlng to make it clear it | Title changed so that it is consistent with
is being used as an extraction control? other IPPC DPs.
Category : EDITORIAL
97 | 375 | The efficiency of the extraction method is confirmed with EPPO Incorporated.

amplification of the rDNA ITS using the primers ITS1-F/ITS4-.

Does this require a heading to make it clear it
is being used as an extraction control?
Category : EDITORIAL

Title changed so that it is consistent with
other IPPC DPs.
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98 376

Negative amplification control (no template control). This
control is necessary to rule out false positives-positives, due to
contamination during preparation of the reaction mixture. PCR-
grade water that was used to prepare the reaction mixture is added
in place of template DNA at the amplification stage.

Ghana

Category : EDITORIAL

Considered but not incorporated.
The comma changes the sentence and is
not required.

99 377

Negative extraction control. This control is used to monitor beth
contamination both during nucleic acid extraction and cross-
reaction with the host tissue. The control comprises nucleic acid
that is extracted from uninfected host tissue and subsequently
amplified. Alternatively, extraction blanks may be processed with
the samples to be tested if sufficient uninfected host tissue is not
available.

Philippines

Category : EDITORIAL

Incorporated

100 380

Baskarathevan et al. (2016) were able to detect 0.011 pg of

P. psidii DNA at a Ctof 35, which represents less than one genome
copy for an expected genome size of 100-150 mega base pairs.
The infected plant samples had a Ct ranging from 17 to 35,
depending to some extent on the severity of infection. Samples
with a Ct of 35 or less can be regarded as positive, provided
controls (negative amplification controls) are negative.

European Union

Does a Ct threshold need to be given here?
In EPPO Protocols Ct threshold are only
provided for situations where the Ct is
unusual.

For other cases we have the following
standard text:

Verification of the controls

e The PIC and PAC ( as well as IC and IPC as
applicable) amplification curves should be
exponential.

e NIC and NAC should give no amplification

When these conditions are met:

¢ A test will be considered positive if it
produces an exponential amplification curve.

¢ A test will be considered negative, if it
does not produce an amplification curve or if
it produces a curve which is not exponential.

* Additionally for SYBR® Green based real-
time PCR tests: the TM value should be as
expected.

e Tests should be repeated if any
contradictory or unclear results are obtained.

NIC = Negative isolation control

PIC = Positive isolation control

NAC = Negative amplification control
PAC= Positive amplification control
IC= Internal Control

IPC= Internal positive controls

The instructions to authors state that: 'if the
need for a Ct cut-off value has been identified

Incorporated.
The last sentence regarding Ct cut off
values have been removed.
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during the validation of the test this should be
stated and authors are encouraged to give a
range of Ct values observed for true positive
samples.

The following sentence should appear at the
start of this section as a standard text when a
Ct cut-off value is mentioned. The Ct value
given below is as established in [name of the
laboratory] As a Ct cut-off value is
equipment, material and chemistry dependent
it needs to be verified in each laboratory
when implementing the test.

So does the range given mean anything
between Ct 35 and Ct 40 is considered
negative?).

Category : TECHNICAL

101

380

Baskarathevan et al. (2016) were able to detect 0.011 pg of

P. psidii DNA at a Ctof 35, which represents less than one genome
copy for an expected genome size of 100-150 mega base pairs.
The infected plant samples had a Ct ranging from 17 to 35,
depending to some extent on the severity of infection. Samples
with a Ct of 35 or less can be regarded as positive, provided
controls (negative amplification controls) are negative.

EPPO

Does a Ct threshold need to be given here?
In EPPO Protocols Ct threshold are only
provided for situations where the Ct is
unusual.

For other cases we have the following
standard text:

Verification of the controls

e The PIC and PAC ( as well as IC and IPC as
applicable) amplification curves should be
exponential.

e NIC and NAC should give no amplification

When these conditions are met:

o A test will be considered positive if it
produces an exponential amplification curve.

¢ A test will be considered negative, if it does
not produce an amplification curve or if it
produces a curve which is not exponential.

o Additionally for SYBR® Green based real-
time PCR tests: the TM value should be as
expected.

» Tests should be repeated if any
contradictory or unclear results are obtained.

NIC = Negative isolation control

PIC = Positive isolation control

NAC = Negative amplification control
PAC= Positive amplification control
IC= Internal Control

IPC= Internal positive controls

Incorporated.
The last sentence regarding Ct cut off
values have been removed.
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The instructions to authors state that: 'if the
need for a Ct cut-off value has been identified
during the validation of the test this should be
stated and authors are encouraged to give a
range of Ct values observed for true positive
samples.

The following sentence should appear at the
start of this section as a standard text when a
Ct cut-off value is mentioned. The Ct value
given below is as established in [name of the
laboratory] As a Ct cut-off value is
equipment, material and chemistry dependent
it needs to be verified in each laboratory
when implementing the test.

So does the range given mean anything
between Ct 35 and Ct 40 is considered
negative?).

Category : TECHNICAL

102

388

Table 7. Morphological characters of the six currently accepted rust
species that infect Myrtaceae

To distinguish the Austropuccinia psidii from other rust fungi, the host
related and taxonomic related species should been taken into account.
Such as Phakopsora rossmaniae, Physopella jueli, Physopella
xanthostemonis, Puccinia cygnorum, Puccinia rompelii, Puccinia
sanguinolenta, Melampsora spp, Dasyspora spp, Puccorchidium and
Sphenorchidium spp.

China

See Simpson et al. (2006). Uredinales species
pathogenic on species of Myrtaceae.
Australasian Plant Pathology. 35 (5) 549-562.
Beenken, L. & Wood, A.W. (2015)
Puccorchidium and Sphenorchidium, two new
genera of Pucciniales on Annonaceae related
to Pucciniapsidii and the genus Dasyspora.
Mycological Progress 14: 49.

Category : TECHNICAL

Considered but not incorporated.
Simpson'’s species are no longer accepted.
Maier et al. 2016 gives the currently
accepted species on Myrtaceae and was
used as the source.

103

431

The following key (Maier et al., 2016) can be used to distinguish the two
described rust fungi on eucalyptus:

European Union

The key by Maier in 4.1. is not consistent with
the description by Pegg in 4.1.1 in terms of
the colour of the uredinia (bright yellow to
orange versus yellowish brown). Which should
be followed?

Category : SUBSTANTIVE

Modified.

Para 437 to clarify Maier is discussing the
host eucalyptus; Pegg is considering a
wide range of host genera. The
morphological characters can vary
considerably across host genera.

104

431

The following key (Maier et al., 2016) can be used to distinguish the two
described rust fungi on eucalyptus:

EPPO

The key by Maier in 4.1. is not consistent with
the description by Pegg in 4.1.1 in terms of
the color of the uredinia (bright yellow to
orange versus yellowish brown). Which should
be followed?

Category : SUBSTANTIVE

Modified.

Para 437 to clarify Maier is discussing the
host eucalyptus; Pegg is considering a
wide range of host genera. The
morphological characters can vary
considerably across host genera.

105

443

4.2 Molecular identification

European Union

There is some replication between these two
sections (GenBank accession codes). Can this
be avoided?

Category : TECHNICAL

Incorporated.
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106 | 443 | 4.2 Molecular identification European Union Modified.
Comment 1 1. Revised para 445.
Intraspecific variation among the P. psidii
sequences in GenBank is often just due to 2. The recommendation is to go
non-specific basecalling (e.g. an R is reported back and collect fresh sample as
for a G, but this is not an error). It seems indicated in the flow diagram.
there is no real intraspecific variation, at least Confirmatory identification
not in the rDNA ITS region that have been should be based on a reference
checked by BE experts. So the sequences specimen and sequence
should likely be identical and the margin of comparison with the epitype, not
error allowed (>98%) is actually to a positive gPCR result. The gPCR
accommodate sequencing errors? If 1% comes into its own when
errors are allowed, it should be better to list processing lots of samples after
>99% instead of >98% as with the latter initial detection. It is not really
almost 2% margin is allowed. the best method for confirming a

first detection.

Comment 2
What to do if you get a positive result via
gPCR but the material is deteriorated and no
urediniospores are present? Confirmation via
sequencing is not an option in that case.
Category : TECHNICAL

107 | 443 | 4.2 Molecular identification EPPO Modified.
Comment 1 3. Revised para 445.
intraspecific variation among the P. psidii
sequences in GenBank is often just due to The recommendation is to go back and
non-specific basecalling (e.g. an R is reported | collect fresh sample as indicated in the
for a G, but this is not an error). It seems flow diagram. Confirmatory identification
there is no real intraspecific variation, at least | should be based on a reference specimen
not in the rDNA ITS region that have been and sequence comparison with the
checked by BE experts. So the sequences epitype, not a positive qPCR result. The
should likely be identical and the margin of gPCR comes into its own when processing
error allowed (>98%) is actually to lots of samples after initial detection. It is
accommodate sequencing errors? If 1% not really the best method for confirming
errors are allowed, it should be better to list a first detection.
>99% instead of >98% as with the latter
almost 2% margin is allowed.
Comment 2
What to do if you get a positive result via
gPCR but the material is deteriorated and no
urediniospores are present? Confirmation via
sequencing is not an option in that case
Category : TECHNICAL

108 | 443 | 4.2 Molecular identification EPPO Incorporated

There is some replication between these two
sections (GenBank accession codes). Can this
be avoided?

Category : TECHNICAL
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109 | 445 | For a definitive identification, the preferred method is to extract DNA Philippines Incorporated.
from rust spores, amplify the selected region or regions, and compare the | For a definitive identification, the preferred
sequence data of the fungal barcoding region, the rDNA ITS region, with | Method is to extract DNA from rust spores,
X . amplify the selected region or regions
the sequence or sequences obtained from the epitype and voucher (indicate the section where this process has
specimens available in GenBank (da S. Machado et al., 2015, Rodas been described)
et al., 2015). DNA sequencing of secondary regions such as g-tubulin and | Category : SUBSTANTIVE
elongation factor 1a genes and the rDNA large sub-unit (LSU) region
provides support for initial diagnoses. All regions have very low
intraspecific variation (<1%), and they have barcode gaps of 10% (ITS),
17% (B-tubulin) or 20% (elongation factor 1a).
110 | 451 | In cases where other contracting parties may be affected by the China Modified.
results of the diagnosis in particular in cases of non-compliance The storage of samples will be propitious to Added in section 5: After the samples
sy ! e - . expert review. have been detected as positive, the
(ISPM 13 Guidelines for the notification of non-compliance and Category : TECHNICAL positive DNA should be labelled and
emergency action) and where Puccinia psidii is found in an area stored frozen at -20 or -80 C. The
for the first time, the following records and evidence and remaining infected plant material should
additional material should be kept for at least one year in a manner be pressed and dried, packaged and
> labelled, and stored as appropriate for
that ensures traceability:: Add the topic and sentence “Sample herbarium specimens. Microscopic slides
storage. After the samples have been detected as positive they S*Iwut'd be sealed and stored with the
- R R R plant specimens.
should be kept in refrlqer_af[or with 40C. Once expired storaqe, Comment — storage at 4 °C is not
samples should been sterilized to prevent the spread of pest’ appropriate for either DNA or plant
material. The DNA should be frozen. The
plant material should be processed and
kept as a herbarium specimen.
111 464 6- ContactPointsfor Furthertnformation Viet Nam Considered but not incorporated.
This is in line with the IPPC format for
Category : EDITORIAL diagnostic protocols.
112 464 6. Contact Points for Further Information Viet Nam Considered but not incorporated.
Move to Appendix 1 This is in line with the IPPC format for
Category : EDITORIAL diagnostic protocols.
113 465 Viet Nam Considered but not incorporated.
move to Appendix 1 This is in line with the IPPC format for
Category : EDITORIAL diagnostic protocols.
114 466 Viet Nam Considered but not incorporated.
move to Appendix 1 This is in line with the IPPC format for
Category : EDITORIAL diagnostic protocols.
115 467 Viet Nam Considered but not incorporated.

move to Appendix 1
Category : EDITORIAL

This is in line with the IPPC format for
diagnostic protocols.
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116 | 468 | Lo pntioaale devdoneitd mniiee o Dolissepintion e Viet Nam Considered but not incorporated.
P . £d Al EQNSES} Lal toi le1aS . move to Appendix 1 This is in line with the IPPC format for
loc \/éad Pl Health Lat ]’ Unité loai Category : EDITORIAL diagnostic protocols.
117 | 469 | Ceneral-Rescarch-and-Bietechnelogy-Unit-higeria-Agrieuture Viet Nam Considered but not incorporated.
; F : 3 move to Appendix 1 This is in line with the IPPC format for
. .. Category : EDITORIAL diagnostic protocols.
118 | 470 | United-States-Departmentof-Agriculture-(USBA)Y-Animal-and Viet Nam Considered but not incorporated.
; i ; i move to Appendix 1 This is in line with the IPPC format for
Category : EDITORIAL diagnostic protocols.
119 471 Viet Nam Considered but not incorporated.
move to Appendix 1 This is in line with the IPPC format for
Category : EDITORIAL diagnostic protocols.
120 472 Z Aeknewledgemen%s Viet Nam Considered but not incorporated.
move to Appendix 2 This is in line with the IPPC format for
Category : EDITORIAL diagnostic protocols.
121 | 473 | Thefirstdraft-of thisprotocobwaswritten-by-J-Edwards Viet Nam Considered but not incorporated.

move to Appendix 2
Category : EDITORIAL

This is in line with the IPPC format for
diagnostic protocols.
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Viet Nam Considered but not incorporated.

1221 474 186.  References

Category : EDITORIAL

1231 502 197 Figures

Viet Nam

Category : EDITORIAL

Considered but not incorporated.

124 | 502 | Q. Figures EPPO Modified. It is really designed for the
This figure does not accommodate the real first initial identification. The figure
time PCR and nested conventional PCR heading indicates that. Not sure how to
methods. incorporate the real time and nested PCR
tests.

- 98% should be replaced by >98% or The diagram was changed to 299%. Also,
actually even better by 299% based on my P. psidii was changed to A. psidii.
comment above

- Is the situation in the bottom left needed
(diamond with “Identification of different rust
species?”)? If the species is not P. psidii but
belongs to Pucciniales, then you know it is a
rust species other P. psidii. Is it relevant that
the exact rust species cannot be identified?

Category : TECHNICAL

125 503 = China Considered but not incorporated. The

WS Modify the figure 1 about paraphyeses.

It is difficult to distinguish Austropuccinia
psidii from other related rust pathogen of
Myrtaceae, such as Phakopsora rossmaniae.
Physopella jueli, Physopella xanthostemonis,
Puccinia cygnorum and so on, by the
character of paraphyeses.

See Simpson et al. (2006). Uredinales
species pathogenic on species of Myrtaceae.

Australasian Plant Pathology. 35 (5) 549-562.

Cummins GB, Hiratsuka Y. (2003). Illustrated
genera of rust fungi. 3rd edn. (APS Press: St
Paul, MN). LUDWIG BEENKEN (2017).
Austropuccinia: a new genus name for the
myrtle rust Puccinia psidii placed within the
redefined family Sphaerophragmiaceae
(Pucciniales)

Category : TECHNICAL

Simpson et al. (2006) paper is no longer
considered relevant.

The flow chart says that if paraphyses are
observed, then the rust is not A. psidii.
That is a valid statement. If you see
paraphyses, it is not A. psidii.

If you don’t see paraphyses, then keep
going down the flow chart. If the host is
Eucalyptus, then go straight to a
molecular test. There are only 2 species
known on Eucalyptus and neither have
paraphyses. If it is not, then check for
morphological characters consistent with
P. psidii eg spore size, fragile pedicel on
teliospores.
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126 | 517 | Figure 5. Puccinia psidii: (a), (b) urediniospores; (c)—(d), teliospores and European Union Considered but not incorporated.
urediniospores; (e) teliospore, and (f), germinated teliospores and The scale bar in figure f) appears to be This figure was taken as published from
basidiospores. Scale bars: 20 um. slightly out as the description says Machado et al.
basidiospores are 8-11 pm in diameter but
two of them appear to be the same length in
diameter as the scale bar which is 20 pm.
Category : EDITORIAL
127 | 517 | Figure 5. Puccinia psidii: (a), (b) urediniospores; (c)—(d), teliospores and EPPO Considered but not incorporated.

urediniospores; (e) teliospore, and (f), germinated teliospores and
basidiospores. Scale bars: 20 um-.

The scale bar in figure f) appears to be
slightly out as the description says
basidiospores are 8-11 pm in diameter but
two of them appear to be the same length in
diameter as the scale bar which is 20 pm.
Category : EDITORIAL

This figure was taken as published from
Machado et al.
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