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1 Purpose and background of this contingency
plan

This contingency plani s desi gned to enhance Australiabs capaci
i ncursion of Piercebds di s e a Xgdellafastiidsa, avithlspecial anpresgsa s es ¢ al
on production nurseries. The contingency plan specifically focuses on the pathogen, but recognises

that the introduction, spread and economic impact of the disease will depend strongly on the

presence of one of its main vectors, the glassy winged sharpshooter (Homalodisca vitripennis). A

separate contingency plan has previously been prepared by Plant Health Australia (2009) for glassy

winged sharpshooter (GWSS), and is referenced where appropriate in this contingency plan.

As this contingency plan was developed specifically for the Nursery and Garden Industry Australia
(NGIA), it is focused on production nurseries covered by this association. In the event of an incursion,
operations not covered by the NGIA (e.qg. retail outlets) will not be eligible for Owner Reimbursement
Costs, as defined in the Emergency Plant Pest Response Deed, if affected by actions carried out
under an approved Response Plan.

This contingency plani s an update of the 2011 AThreat specific
(Xylella fastidiosa) 0 , which was prepared by John McDXKayal d (o0on
references used in the preparation of the current plan include the National Diagnostic Protocol for

Pi er c e 6 s Xyellasfasttdmsa ,(Luck et al. 2010), a review of incursion preparedness for X.

fastidiosa and H. vitripennis in Australia (Rathe et al. 2012b), and a range of EPPO resources which

have become available as a result of recent X. fastidiosa incursions in Italy and France. Information

on pest biology, host range, distribution, symptoms and disease management is given.

2 Australian nursery industry

The Australian nursery industry is a significant horticultural sector with a combined supply chain
(production to retail/grower) valued at more than $6 billion dollars annually. The industry employs
approximately 45,000 people spread over more than 20,000 small to medium sized businesses,
including production nurseries and retail outlets. The industry is located predominantly along the
Australian coastline, and in major inland regions servicing urban and production horticulture.

Nursery production adds signi f i cant val ue to Australiads pri mar:
contributing more than $2 billion to the national economy. Nursery production is a highly diverse

industry, providing a critical service to the broader horticultural sector, valued at $14 billion within

Australia (Table 1).

| PAGE 6
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Table 1. Nursery production supply sectors within Australian horticulture

ngency plan for

Production nursery

Horticultural market

Economic value

Container stock *

Ornamental/urban horticulture

$2 billion retail value

Foliage plants !

Interior-scapes

$87 million industry

Seedling stock 2

Vegetable growers

$3.3 billion industry

Forestry stock 2

Plantation timber

$1.7 billion industry

Fruit and nut tree stock ?

Orchardists

$5.2 billion industry

Landscape stock !

Domestic & commercial
projects

$2 billion industry

Plug and tube stock 4

Cut flower

$319 million industry

Revegetation stock

Farmers, government,
landcare groups

$109 million industry

Mine revegetation

Mine site rehabilitation

Value unknown

3 I mpact

Pier

Pi erceods di sease

caused by Xylella fastidiosa

A wide range of crops (e.g. grape, various stone fruit, citrus, almond, coffee, olive, blueberry,
avocado), ornamentals (e.g. oleander), forest trees, grasses and weeds can be affected by Xylella
fastidiosa, some of which can carry the disease without symptoms. Symptoms vary according to host,
extent of colonisation and other factors, but typically include those associated with water stress, such
as drying, scorching, chlorosis, dwarfing and wilting of foliage, defoliation and dieback. Plant death
may occur in some hosts (EPPO 2016a).

A 2012 review article on incursion preparedness for Xylella fastidiosa and the vector Homalodisca
vitripennis (glassy-winged sharpshooter) suggests that the Australian environment is suitable for the
establishment of H. vitripenni, and that a number of common Australian native plant species are likely
to act as hosts of X. fasidiosa should the pathogen gain entry into Australia (Rathe et al. 2012b). In
the United States, Piercebds disease has had a
and nursery industries, with annual costs associated with the disease estimated at $USD104 million
(Tumber et al. 2013). These costs include direct disease losses (e.g. death and decline of
vines/trees), as well as efforts to mitigate damage. The main burden of the compliance costs (i.e.
shipping protocol measures such as inspections, pesticide sprays and quarantines) in California has
been borne by the nursery industry, and have been estimated at $USD 91 million between 1999 and

Data sourced from Market Monitor

Data sourced from Horticultural Handbook 2004
Data sourced from ABARE 2005

Data sourced from industry

5 W N R
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2010. Lucketal. (2001) indicated that Piercebs disease coul
been in California.

While X. fastidiosa was for many years confined to the Americas, there are now detections in Asia
and Europe (EPPO 2016a). The first European detection was in Italy in 2013 on olive (EPPO 2016a),
where it is now causing serious damage (death is occurring in all trees infected by the bacterium). It
has also been detected on numerous other host plants (mainly ornamentals) in Italy, and on the
ornamental plant species, Polygala myrtifolia, in France. The pathogen is currently under eradication
in both countries.

4  Eradication de cision support matrix

Production nurseries are important as pathways for t
and other diseases caused by Xylella fastidiosa. Foll owing an outbreak of P
response needs to be clearly explained, decisive, coordinated and rapidly implemented. Initially it will

be assumed that =eradication of Piercebs disease is p

Containment measures will be based on the biology of the pathogen and its vectors, and the
institutional and commercial structures in place for the management of plant disease outbreaks.

| PAGE 8
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The decision matrix to aid in the decision between eradication and containment is shown in Figure 1

and Table 2.

Fig. 1. Decision outline for the response to an exotic pest incursion and a summary of the basis on

which each decision could be made.

Basis for technical feasibility:

(0]

O O 0o

Early detection

Confined space/restricted area of dispersal
Known distribution of host plants

Effective, reliable, quick detection method
Support from industries, businesses and
communities involved.

Basis for economic feasibility:

(0]

(o]

Value of crop destroyed by uncontrolled
pest is more than cost of controlling the pest
Value of environmental amenity (native
species lost) vs cost or loss of other
amenity (loss of native insects due to
spraying in native forests etc)

Basis for quarantine containment:

(o]

(o]

(0]

Legislation to create a pest quarantine area
(PQA)

Resources to maintain the PQA, inspection
points, staffing, detection equipment,
diagnostics

Support of industry and community to make
the PQA work

Basis for destruction/control strategies required:

(o]

(0]

(0]

How much destruction and or control
measures are industry and individuals
prepared to undertake?

What level of destruction is technically
feasible?

Do the benefits of destruction outweigh the
problems created?

What would containment or ongoing management

look like?
o Is containment feasible?
0 What would ongoing management really
mean?
o0 Many similar features to eradication, but at

less intense / restrictive levels.

|s the pest technically able to be
eradicated (i.e. do we have the
expertise, technology, equipment
and/or chemicals)?

Will the eradication of the pest be
economically feasible?

Can the pest be contained within the
quarantine/eradication zone?

Can appropriate destruction
strategies be carried out in the area
of infestation?

Proceed with eradication

Move to containment or ongoing
management

| PAGE 9
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Table 2. Factors considered in determining whether eradication or alternative action will be taken for
an EPP incident from PLANTPLAN (Plant Health Australia, 2016 Table 2).

f

a) the capability to accurately diagnose or identify the EPP.

b) the effectiveness of recommended control technique options, which are likely to be the most
cost-effective in eradicating the EPP.

c) the ability to remove or destroy all EPPs present by the recommended control technigues.

d) the ability to remove the EPP at a faster rate than it can propagate until proof of freedom can
be achieved.

e) the recommended control techniques are publicly acceptable (taking into consideration
cultural and social values, humaneness, public health impacts, non-target impacts and
environmental impacts)

f) whether Emergency Containment measures have been put in place by the Lead Agency(s).

g) whether there are controls methods, commonly employed for endemic pests and diseases,
that may limit or prevent the establishment or impact of the EPP.

h) any legislative impediments to undertaking an emergency response.

i) the resources e.g. chemicals, personnel etc. required to undertake an emergency response
are accessible or available.

j) the ability to delimit the known area of infestation.

k) the ability to identify the pathway for entry into, and trace the spread of the EPP within
Australia.

[) the ability to determine whether the likelihood of further introductions is sufficiently low.

m) the dispersal ability of the EPP (that is, whether the EPP is capable of rapid spread over large
distances).

n) the capability to detect the EPP at very low densities for the purpose of declaring freedom,
and that all sites affected by the EPP have or can be found.

0) the ability to put in place surveillance activities to confirm Proof of Freedom for sites possibly
infested by the EPP.

p) whether community consultation activities have or will be undertaken.

| PAGE 10
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5 Pest information/status

5.1 Pest detalls

Scientific name: Xylella fastidiosa (various subspecies).

Common names of diseases caused by Xylella fastidiosa in major hosts: Pi er ceds di sease o
grape; plum leaf scald; phony disease of peach; citrus variegated chlorosis; leaf scorch disease

(pecan, pear, almond, coffee, elm, sycamore, oleander, maple, oak, purple-leafed plum, mulberry);

olive quick decline syndrome; dwarf lucerne; sweetgum dieback.

5.2 Biology

Piercebéds disease of grapevines was first discovered i
in southern parts of the United States, Mexico and Central America. The disease is caused by the

xylem-limited bacterium Xylella fastidiosa (Wells et al. 1987), which is also the causal agent of a

range of similar diseases in other host species. These include leaf scorch of oak, oleander, elm,

sycamore and maple (Hearon et al. 1980), sweetgum dieback and leaf scorch of purple-leafed plum
(Hernandez-Martinez et al. 2009) and diseases of agriculturally important crops such as peach, plum,

pear, coffee, lucerne, citrus, almond, pecan and olive (Hopkins 1989; Leu and Su 1993; de Lima et al.

1998; Carlucci et al. 2013). Diseases caused by X. fastidiosa are no longer confined to the Americas

1 they are also present in Taiwan, Italy, France, Iran, Turkey, Lebanon, Kosovo, and unconfirmed in

India and Morocco (DAWR 2016).

I n grapevine, Pierceds di snesaustrght bydblockinglthe transpdrtofd i sease ki
water and soluble mineral nutrients in xylem tissue. The plant can die within 1-2 years of the initial
infection date. The disease and the vector can persist all year round (Luck et al. 2010).

A generic life cycle of the pathogen in shade trees is depicted in Figure 2. The bacteria proliferate in
the xylem vessels of susceptible hosts, and notably, are maintained or can multiply in wild hosts.
Survival of the bacteria depends strongly on winter climate, as persistence in plants over winter is
limited by cold conditions (Purcell 1980). The bacterium is sensitive to dry conditions, such as those
found in many seeds, but despite this, seed transmission of the bacteria is known to occur in citrus (Li
et al. 1973; CABI 2016). X. fastidiosa can also persist in the gut of vector insects indefinitely, with the
ability to multiply in the foregut (Janse and Obradovic 2010). In particular, the presence of vectors that
overwinter as adults (as opposed to eggs or nymphs) appears to be a major factor in disease
prevalence, as these vectors have the capacity to establish early season infections (Purcell 1997).

Several molecular studies have shown that distinct groups or clusters of X. fastidiosa exist (e.g. Chen
et al. 1995, Pooler et al. 1995, Hendson et al. 2001). Schaad et al. (2004a) described three
subspecies of X. fastidiosa based on genetic and phenotypic evidence, namely subsp. piercei; subsp.
multiplex and subsp. pauca. Subspecies piercei was subsequently renamed as subsp. fastidiosa due
to a naming error (Schaad et al. 2004b). Schuenzel et al. (2005) further classified a group of oleander
leaf scorch isolates as a separate subspecies, X. fastidiosa subsp. sandyi. A further subspecies, X.
fastidiosa subsp. tashke, was proposed for isolates from infected chitalpa (Chitalpa tashkentensis)
trees in the U.S. (Randall et al., 2009). Subspecies fastidiosa, multiplex, pauca and sandyi are
currently accepted taxa, but subspecies taskhe is still pending full acceptance (EFSA 2013).

For each of the four currently accepted subspecies, some of the major hosts which have been
reported include (from Janse and Obradovic 2010 unless otherwise referenced):

(i) Xylella fastidiosa subsp. fastidiosa i grapevine, almond, lucerne, maple and other hosts.

(i) X. fastidiosa subsp. multiplex i peach, plum, elm, pigeon grape, sycamore, almond and other
hosts.

| PAGE 11
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(iii) X. fastidiosa subsp. pauca, - citrus, coffee (Janse and Obradovic, 2010; Jacques et al., 2015),
olive (EPPO 2016a) and other hosts.

(iv) X. fastidiosa subsp. sandyi i oleander and other hosts.

Despite these classifications, the relationship between strains and hosts appears complex and is still

not fully understood and is further complicated by the existence of pathovars (within plant-host

strains) (Schuenzel et al. 2005). For example, some pathovars causing almond leaf scorch can also

cause Piercebs disease in grapes, yet other pathovars
in almonds (Hendson et al. 2001). However, the sequencing of the X. fastidiosa genome (Simpson et

al. 2000) and subsequent sequencing of various strains of X. fastidiosa should improve

understanding.

The geographical distribution of the four X. fastidiosa subspecies in relation to a number of important
hosts is listed in Table 3, although it is recognised that new detections in other countries may not be
captured in this summary.

Table 3: Important susceptible plants and geographic distribution of subspecies of X. fastidiosa - from
European Food Safety Authority (EFSA) 2013.

Subspecies | Geographic distribution Important susceptible plants
fastidiosa Central and North America, Taiwan | grapevines, citrus, coffee, almond
pauca® Brazil, Paraguay, Argentina citrus, coffee, almond, peach, plum, oak,
multiplex United States, Brazil blueberry, pecan, etc.

sandyi United States oleander

Infective leafhopper
moves to shade tree

host Healthy shade tree

host

T

Vector overwintering and

secondary spread occurs
on alternative hosts;
oviposition host unknown
Y '

Leafhopper feeding
on petioles or small

Transmission within canopy | stem of new host

or to other shade trees or \
alternative hosts is unknown

Infected shade tree with Xylem vessels clogged
thinning crown and with bacterial cells.
scorched leaves Systemic movement occurs

within the host

Figure 2 : Disease cycle of X. fastidiosa in shade trees (from Gould and Lashomb 2007).

5 Now also present (and under eradication) in Italy (olive, various ornamentals) and France (Polygala myrtifolia)

| PAGE 12
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5.3 Dispersal

Piercebébs disease can be transmitted and dispersed by
(Smith et al. 1997). Seed transmission and spread from tree to tree has been reported in citrus

(Laranjeira et al. 1998; Li et al. 2003), but these mechanisms of spread are not common for other

species. Other research has shown the disease is not transmitted by contaminated pruning shears

(Varela 2000).

Dispersal typically occurs through using infected grafting material or by insect vectors which include
nearly all sucking insects that feed predominantly on xylem fluid (Purcell 1989). The most common
vector species in North America are Leafhoppers (Cicadellidae) in the subfamily Cicadellinae
(sharpshooters) and spittle bugs or froghoppers (Cercopidae). The bacteria adhere to the mouthparts
and are released directly when the insect feeds again. Few live cells are needed for effective
transmission (Purcell et al. 1979; Hill and Purcell 1995). Transmission is usually from wild, generally
symptomless hosts to cultivated hosts (grapevines, peaches) rather than between cultivated hosts,
though the latter can occur.

Once acquired, the bacteria can persist in the gut of vectors indefinitely (Janse and Obradovic 2010),
which then can transmit the disease in the subsequent season. The vector identified as the greatest
threat to Australia is the Glassy winged sharpshooter (GWSS), which has a wide host range, flies long
distances and unlike other vectors, often feeds directly on stems rather than leaves or extremities so
pruning is not a viable control measure. For information on dispersal of the GWSS, refer to the Threat
specific contingency plan for GWSS prepared for the NGIA (Plant Health Australia 2009).

Plant parts able to carry X. fastidiosa in trade/transport are: bulbs, tubers, corms, rhizomes, flowers,
inflorescences, cones, calyx, fruits (including pods), leaves, roots, seedlings, micropropagated plants,
stems (above ground), shoots, trunks, branches and true seeds (including grain) (CABI 2016). In all
cases the pathogen is borne internally, not visible to naked eye but usually visible under light
microscope

Plant parts not known to carry the pest in trade/transport are: bark, growing medium accompanying
plants and wood (CABI 2016).

Vectors can also be carried internationally on plants or plant products (usually as viable egg masses
on plants), which is a major concern to Australia because no vectors are known to exist in Australia at
present.

Australia has no record of Bhamshaowrds di sease or Gl assy

5.4 Affected hosts
5.4.1 Hostrange

Xylella fastidiosa has an extremely wide host range. There are currently over 350 different plant host
species known from 204 genera and 75 different families (EFSA 2016). Of these, 269 species were
reported to be associated with natural infections, and 194 species were recorded from experimental
infections. The majority of host species listed are wild hosts (e.g. wild grasses, sedges, various
shrubs and trees) on which no leaf scorch symptoms are observed. Some of the main commercially
important hosts include grapevine, citrus, almond, peach, coffee, oleander and olive, although the
disease has been reported in a number of other crops (e.g. Asian pear, avocado, blueberry, Japanese
plum, pecan, plum, sour cherry) and ornamental species (e.g. elm, sycamore, maple, oak, red
mulberry). Current X. fastidiosa host listings are available from EFSA® and CABI” publications.

5 http://www.efsa.europa.eu/fr/efsajournal/pub/4378

" http:/lwww.cabi.org/isc/datasheet/57195
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It is worth noting that the host range of vectors, in particular the GWSS, will have a bearing on the
spread of the disease. Hosts of the GWSS are listed in the GWSS contingency plan.

5.4.2 Current geographic distribution

Diseases caused by X. fastidiosa were for many years confined to the Americas, with the exception of
pear leaf scorch which occurs in Taiwan (Leu and Su 1993). X. fastidiosa now also occurs in Italy,
France, Iran, Turkey, Lebanon, Kosovo, with unconfirmed detections in India and Morocco (EPPO
2016a; DAWR 2016).

The geographic distribution of Pierceds disease appea
survive winter temperatures (Varela 2000). In general the disease is less prevalent where winter

temperatures are colder. Wet winters also promote survival of vector populations and favour disease

spread in regions with dry summers.

As winter weather conditions in Australia are not as severe as those in the USA, the effects of winter
are likely to favour survival of the bacterium in Australia (Luck et al. 2010).

The current geographic distribution of the pathogen, based on all hosts, is given below (from EPPO
2016a):

EPPO region: France (first detected in Corsica, and then also in Alpes-Maritimes and Var, under
eradication), Italy (introduced in Puglia, under eradication).

Asia: Iran, Taiwan (introduced, first found in Asian pears and then in grapevine).

North America : Canada (Ontario), Mexico, USA (Alabama, Arizona, Arkansas, California, Delaware,
District of Columbia, Florida, Georgia, Indiana, Kentucky, Louisiana, Maryland, Mississippi, Missouri,
Montana, Nebraska, New Jersey, New Mexico, New York, North Carolina, Oklahoma, Oregon,
Pennsylvania, South Carolina, Tennessee, Texas, Virginia, Washington, West Virginia).

South Ame rica: Argentina, Brazil (Bahia, Espirito Santo, Goias, Minas Gerais, Parana, Rio de
Janeiro, Rio Grande do Sul, Santa Catarina, Sao Paulo, Sergipe), Costa Rica, Paraguay, Venezuela.

A recent factsheet published by DAWR (2016) also indicated the presence of X. fastidiosa in the
Caribbean, Turkey, Lebanon and Kosovo, with unconfirmed reports of the pathogen in India and
Morocco. CABI (2016) provide a detailed distribution table for X. fastidiosa.

5.4.3 Symptoms

Symptom development depends on the rate and extent of colonisation of the xylem vessels of the
host. The symptoms produced are usually those associated with water stress, and vary with the host
plant. Symptoms typically include leaf scorch, veinal chlorosis, wilt and dwarfing. In some hosts (e.g.
olive), plant death can occur. Refer to the nursery factsheet on diseases caused by Xylella
fastidiosa (bacterial leaf scorch) at the NGIA website.

5431 Piercebdbs disease of grapevines

Leaf scorch is the most characteristic symptom of primary infection, with early signs including sudden
drying of parts of green leaves, which then turn necrotic with adjacent tissues turning yellow or red
(Figure 3). Scorched leaves may shrivel and drop, leaving bare petioles attached to stems. Diseased
stems often mature irregularly, with patches of brown and green tissue. In later years, infected plants
develop late and produce stunted chlorotic shoots. Chronically infected plants may have small,
distorted leaves with interveinal chlorosis (Figure 4) and shoots with shortened internodes (CABI
2016). Highly susceptible cultivars rarely survive more than 2-3 years while tolerant cultivars may
survive chronic infection for more than 5 years (Goodwin and Purcell 1992).
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It can take four to five months for the symptoms to appear, with only one or two canes showing
symptoms in year 1. With young vines the symptoms appear more quickly covering the entire vine in
a single season (Varela et al. 2001).

/) UGA0660054

Figure 3: Leaf symptoms in the field include
yellowing and reddening of leaf tissue. Image
courtesy of ENSA-Montpellier Archive, Ecole
nationale supérieure agronomique de Montpellier,
Bugwood.org

UGA0162044

Figure 4: Leaf symptomsof Pi er ceds di sea
Chardonnay grape compared to healthy leaf (left). Image
courtesy of Alex. H. Purcell, University of California -
Berkeley, Bugwood.org
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5.4.3.2 Phony peach disease

Young shoots are stunted with greener, denser foliage than healthy trees (CABI 2016). The
shortening of internodes is accompanied by increased development of lateral branches that grow
horizontally or droop (Janse and Obradovic 2010). Leaves and flowers appear early, and leaves
remain on the tree longer than on healthy trees. Trees are not generally killed, but suffer fruit yield
losses and are susceptible to attack from insects and other diseases.

5.4.3.3 Citrus variegated chlorosis

Typical symptoms on trees up to 10 years of age include foliar chlorosis resembling zinc deficiency
with interveinal chlorosis (Figure 5); symptoms in older trees appear as a few diseased branches. As
the leaves mature, small, light-brown, slightly raised gummy lesions (becoming dark-brown or even
necrotic) appear on the underside, directly opposite the yellow chlorotic areas on the upper side.
Newly affected trees show sectoring of symptoms, whereas trees which have been affected for a
period of time show variegated chlorosis throughout the canopy. Affected trees show stunting and
slow growth rate; twigs and branches die back and the canopy thins, but affected trees do not die
(CABI 2016). Trees may also wilt. Fruit are smaller (Figure 6) with a hard rind and higher sugar
content (CABI 2016).

UGA1262027

Figure 5: Leaf interveinal chlorosis caused by Citrus variegated chlorosis disease.
Image courtesy of Alex. H. Purcell, University of California, Bugwood.org
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UGA1262025

Figure 6: Fruit are smaller, and small raised lesions appear on the underside of leaves.
Image courtesy of Alex. H. Purcell, University of California, Bugwood.org

5.4.3.4 Other leaf scorch diseases caused by X. fastidiosa

6Scorchingdé or bronzing of the | eaf marginX is the cl
fastidiosa (Figures 7 & 8). The bronzing may intensify (Figure 9) and become water soaked before

browning and drying (Janse and Obradovic 2010). Symptoms usually appear on just a few branches

but later spread to cover the entire plant. Depending on the plant, dieback, stunting, fruit distortion or

plant death may occur.

Figure 7: Oleander leaf scorch
symptoms. Image courtesy of Jack
Kelly Clark, University of California
Statewide IPM Program.
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- ./.
UGA1238002

Figure 8: Bronzing of oak leaves caused by X. fastidiosa.
Image courtesy of Randy Cyr, Greentree, Bugwood.org

UGA3046073

Figure 9: Bronzing intensifies over time (leaf from American Sycamore).
Image courtesy of Theodor D. Leininger, USDA Forest Service, Bugwood.org

5.5 Diagnostic information

An endorsed National Di agnost i c Xpellafasodosals cupréhlyP ) f or
available (Luck et al. 2010). This protocol describes morphological, biochemical and molecular

methods for the positive identification of X. fastidiosa. A revision of this 2010 NDP is currently in the

final stages, due to be released in the near future.
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A draft EPPO diagnostic protocol (EPPO 2016b) is also availableg, which provides the latest detailed
information (and relevant references) on the detection and identification of X. fastidiosa, including:

1 Symptoms in a range of important hosts (including lucerne, almond, blueberry, ornamental

trees, citrus, coffee, olive, grape, peach, plum, oleander)

Sample collection and preparation (including both symptomatic and asymptomatic tissue)

Serological tests such as ELISA (enzyme-linked immunosorbent assay), IF (indirect

immunofluorescence test) and DTBIA (direct tissue blot immunoassay)

1 Molecular tests test including conventional PCR, real time PCR, loop mediated isothermal
amplification (LAMP)

f
f

1 Electron microscopy
1 Colony and cell morphology
1 Pathogenicity tests
1 Bioassay (tobacco)
The protocol recommends that once a pure culture of X. fastidiosa is obtaine d , Aidentification

be performed using at least two different tests, based on different biological principles or tageting two
di fferent parts of the gene for molecular testso.

Flow diagrams for the diagnostic procedure for X. fastidiosa on both symptomatic and asymptomatic
plant material are also provided in the EPPO document.

For a list of diagnostic facilities and advisory services that can be utilised in the event of an incursion,
see Section 11.2.

5.5.1 Morphological methods

X. fastidiosa is a Gram-negative, slow growing rod-shaped bacterium that lacks flagella for motility
and is strictly aerobic (Janse and Obradovic 2010). Bacterial cells typically possess a rippled
(undulating) cell wall and terminal fimbriae (surface structures, shorter than flagella, that help to
anchor the cells together in the xylem stream) (Gould and Lashomb 2007).

Even from symptomatic plants, X. fastidiosa can be difficult to isolate and grow in pure culture (EPPO
2016b). As the name suggests, X. fastidiosa has fastidious nutrient requirements and grows only on
selective media to form small colonies that appear white to yellow (Gould and Lashomb 2007).
Specialised media has been developed for isolating and growing the bacterium (Luck et al. 2002 &
2010). The use of at least two different media types is recommended (EPPO 2016b). If bacterial
colonies are isolated and have similar growth characteristics and morphology to X. fastidiosa on at
least one media type, the isolation is considered to be positive. The presumptive identification of X.
fastidiosa must then be confirmed by serological and/or molecular tests.

5.5.2 Serological methods

Loconsole et al. (2014) compared and validated diagnostic protocols based on ELISA and
conventional PCR for X. fastidiosa detection in olive samples in Italy. This was done using an inter-
laboratory ring test in which three accredited laboratories participated. They found that both
procedures were equally effective, but suggested that ELISA may be more suitable for large scale
monitoring of X. fastidiosa due to simplicity of sample preparation.

The EPPO diagnostic protocol (EPPO 2016b) describes the use of serological tests for the
identification of X. fastidiosa, including ELISA, IF and DTBIA.

8 https://www.eppo.int/ QUARANTINE/special_topics/Xylella_fastidiosa/16 -21486%20REV%20EPPODP%20XF%20PM7-
24%20final.pdf
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5.5.3 Molecular methods

Molecular methods for the detection and identification of X. fastidiosa, and the identification of
subspecies, have been detailed in the EPPO diagnostic protocol (EPPO 2016b). In summary, the
following methods are described:

1 Conventional PCR (Minsavage et al. 1994) i suitable for the detection and identification of X.
fastidiosa

1 Real-time PCR (Francis et al. 2006) - suitable for the detection and identification of X.
fastidiosa

1 Real-time PCR (Harper et al. 2010; erratum 2013) - suitable for the detection and
identification of X. fastidiosa

1 Real-time LAMP (Harper et al. 2010; erratum 2013) - suitable for the detection of X. fastidiosa
in host plants and insects

1 PCR for MLST (Yuan et al. 2010) 7 suitable for the identification of X. fastidiosa subsp.
fastidiosa, multiplex, pauca and sandyi from DNA of pure bacterial culture or plant extract

1 Conventional simplex PCR (Hernandez-Martinez et al. 2006) i suitable for subspecies
determination in-planta and identification of Xylella fastidiosa subsp. fastidiosa, multiplex and
sandyi isolates

1 Conventional multiplex PCR (Hernandez-Martinez et al. 2006) i mainly used for the
identification of Xylella fastidiosa subsp. fastidiosa, multiplex and sandyi isolates from DNA of
pure bacterial culture. It may be used for subspecies determination in-planta but has not
been validated

1 Conventional PCR (Pooler and Hartung 1995) 1 suitable for the detection and identification of
Xylella fastidiosa subsp. pauca

5.5.4 Pathogenicity tests

Pathogenicity tests can also be used in the determination of subspecies, although it was noted that
verification of pathogenicity of X. fastidiosa is sometimes difficult and can take several months (EPPO
2016b). The EPPO diagnostic protocol provides general guidance on pathogenicity testing for X.
fastidiosa,

5.5.5 Bioassay on tobacco plants

Methods for conducting tobacco bioassay tests to support identification of X. fastidiosa subspecies,
based on Francis et al. 2008, are described in the EPPO diagnostic protocol. The method has not
been tested for all subspecies.

6 Pestrisk assessment

X. fastidiosa and its vector GWSS are not known to be present in Australia, but both pests have the
potential for establishment of spread and economic consequences in Australia, and therefore meet
the criteria for a quarantine pest.

The risk assessments in this section focus on the major pathways identified for the potential
introduction of X. fastidiosa. Unlike most other pests, the risk of establishment and spread will depend
both on the commodity on which it enters Australia, and also whether or not the vector is present.
Much of the data on the risk of entry, probability of establishment, probability of spread has been
sourced on X. fastidiosaf r om t he OFi nal |l RA report: Stone

frui
Washington (2010) and s$bdaséRepdorthenGPassygedisngdged
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