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Pest information 
The carrot cyst nematode (Heterodera carotae Jones 1950) belongs to 
the genus Heterodera. This genus contains all true cyst-forming 
nematodes1

In general, species of Heterodera are best suited to relatively cool 
climates.  

. The female body’s wall after death forms a toughened 
protective structure for eggs to develop inside. 

Carrot cyst nematode is a key pathogen of carrots in many temperate 
regions of the world. Carrot cyst nematode is a mono-specific and 
sedentary endoparasitic plant nematode with high degree of 
aggregation2

Carrot cyst nematode has two states of eggs, namely, eggs in an egg-
sacs (egg mass) and eggs within a cyst. This provides two separate 
degrees of exposure to the environment.  

 can cause a little as quality loss through to a complete 
crop loss.  

• Eggs within the egg mass hatch as soon as soil moisture and 
temperature conditions are suitable, irrespective of host presence.  

• Cyst eggs require host root exudates to hatch (Greco et al. 1986). 

Host range  
Compared to other cysts nematode, carrot cyst nematode has very 
limited host range. The nematode is mainly restricted to cultivated and 
wild carrots (Jones, 1950) and other Daucus spp. However, other plant 
such as spreading hedge parsley (Torilis arvensis (Hudson) Link),

Spreading hedge parsley, bristlefruit hedgeparsley and erect 
hedgeparsley are found in Europe, Africa, Asia and North America 
(GRIN 2008) but are not present in Australia. 

 
bristlefruit hedgeparsley (Torilis. leptophylla L.) and erect 
hedgeparsley (T. japonica L.) may act as reservoir for the cysts 
survival and the nematode may partially complete its development in 
these plants (Vallotton 1980).  

                                                 
1 Some or all of the eggs are retained within the swollen body of the female. 
2 Plant parasitic nematodes are always aggregated across their host population, with a 

large number of host harbouring lower nematode densities and afew heavily 
infected host.  
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Taxonomic information 
• Kingdom: Animalia  
• Phylum: Nematoda  
• Class: Secernentea  
• Order: Tylenchida 
• Family: Heteroderidae 
• Genus: Heterodera Schmidt, 1871 
• Species: carotae 
• Scientific name: Heterodera carotae Jones, 1950 

Common name 
Carrot cyst nematode  
Carrot root nematode 
Eelworm  

Synonyms 
None 

Detection  
Carrot cyst nematode can be found in the soil profile surrounding the 
carrot roots in the field. The largest population is usually in the top 30 
cm of soil where most of the carrots roots are present (Berney 1994). 

Table 1. Life stage and site of activity of carrot cyst nematode 

Life Stage Site of activity 

Eggs, cysts On the soil, plant roots (Figures 1, 2). 
Juvenile 1 (J1 Within the egg. ) 
Juvenile 2 (J2 Hatches and migrates towards a host root. The J) 2 penetrates the root 

and migrates intracellularly through the cortex towards the vascular 
cylinder where it initiates formation of a feeding site. 

Juvenile 3 (J3 Maturing stages occur within the plant root. 
) 

Juvenile 4 (J4) 
Adult After entering the host root, usually at the growing point, the juveniles 

will feed and develop. Females form a lemon shape cyst. Fully 
developed males migrate back into the soil. The free roaming males 
fertilize the embedded females.  
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Figure 1. Life cycle of carrot cyst nematode. 

1. Mature cyst with eggs. 2. Juvenile nematode inside the egg. 
3. Juvenile (J2) hatching from egg.  4. Juveniles in soil and 
entering the host root.5 & 6. Immature females inside root. 7. 
Mature cyst attached with root.(Life sketch modified from Dr. 
Sue Hockland, CSL, Sand Hutton, York). 

 

Figure 2. Cyst nematode Heterodera spp. protruding out of roots. 
(Dr. Melissa Goellner Mitchum 
http://plantsci.missouri.edu/mitchumlab/images/main2.jpg). 

 

 

http://plantsci.missouri.edu/mitchumlab/images/main2.jpg�
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Typically, the disease symptoms appear as signs of nutrient deficiency 
because the roots are unable to absorb sufficient nutrients. Typical 
symptoms are characterised by stunted growth with reddish foliage of 
the plants. In the field, symptoms first appear in a small circular area 
but may extend further and destroy the entire crop in case of a major 
infestation. Tap root turns small with abnormal proliferation of rootlets 
that give bearded appearance. In infected plants, death of distal part of 
the root induces to produce more new rootlets and enhance the 
infection sites for the nematode. 

Sampling 
Having observed symptoms that indicate possible or likely carrot cyst 
nematode infestation the next stage is to collect samples from the 
affected plants and soil around the roots. These are then taken to a 
diagnostic laboratory for analysis, to determine what nematodes are 
present and possible their density.  

Sampling tools 
A soil probe or corer (Figure 3) is useful for taking soil samples 
(cores). A spade can be used if most of the soil is removed by hand 
from along the vertical edge of the blade, is useful for collecting roots 
and associated, relatively undisturbed soil.  

Whatever tool is used, it should be cleaned before sampling a separate 
plot or field, and soil disturbance should be minimised to avoid 
abrasion damage to the nematodes (Stirling et al. 1999; Celetti & 
Potter 2006). 

Number of samples 
The number of soil samples required to estimate nematode soil 
population levels, depends on the size and depth (sample volume) of 
the area under investigation (Table 2). The sample submitted to the 
laboratory should not represent more than 2.5 ha (Celetti & Potter 
2006).  

Enough soil to give a good representation of the soil population is all 
that is necessary. Table 2 below is a guide of how many cores are 
necessary to make up a representative sample. If soil type changes 
within the field, take separate samples from each soil type. Send the 
soil samples to a diagnostic laboratory that is qualified to isolate, 
identify and enumerate nematodes. 
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Table 2. Number of soil core/sample representative to area  
(Celetti & Potter 2006) 

Area Number of soil cores/sample 

<500 m2 8 – 10 
500 m2 – 0.5 ha 25 – 35 
0.5 ha – 2.5 ha 50 – 60 

Sampling pattern 
Nematodes are rarely distributed evenly through a field and nematode 
populations fluctuate through the growing season. Vertical sampling 
conducted in one field in Michigan (USA) revealed that carrot cyst 
nematode was present in all soil profiles where carrot roots were 
present, but that most of the population was present in the top 30 cm 
(Bird 2003). Therefore soil should be sampled approximately 30 cm 
deep using a 2.5 cm diameter soil core probe (Figure 3). Alternatively, 
soil can be sampled with a narrow bladed shovel or trowel; however, 
this method is less reliable than using a soil core probe (Celetti & 
Potter 2006).  

Extremely wet, dry, hot or cool seasons can influence the population 
levels particularly in the top 2.5-5 cm of soil. Discard the top 2.5-5 cm 
of soil where nematodes would not usually live due to adverse 
environmental conditions. Collect soil cores in a clean bucket, mix the 
soil thoroughly but gently and place in a labelled plastic bag or 
container.  

Never allow soil samples to heat up or dry out. Place soil samples in an 
insulated container with ice until they can be stored in a fridge or 
analysed for nematode identification or populations (Sasser & Jenkins 
1960; Celetti & Potter 2006; Coyne et al. 2007).  

 
Figure 3. Sampling soil with a 2.5 cm- diameter  

soil probe (Celetti & Potter 2006). 
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Time of sampling 
Diagnostic Assays

Sample at the onset of symptoms, during the growing season. 
Nematodes feed only on living plants; therefore, sample soil around 
live plants showing symptoms. It is also helpful to send separate 
samples from healthy and diseased plants to compare population 
densities. Send soil including roots, if possible. Some nematodes spend 
part of their life cycle inside the roots and more accurate diagnosis of 
nematode damage can be made from samples including roots.  

  

In most cases end of the growing season sampling provides the most 
reliable information for predicting nematode problems for a future 
crop. Sampling is often done early in the season such as at or just 
before planting, or at the end of the previous cropping season. As a 
rule, avoid sampling very wet or very dry soil (Celetti & Potter 2006). 

Predictive Assays 

Preparation of mounts of nematodes  
A common method to kill nematodes is a hot fixative solution of 8 mL 
formalin and 92 mL distilled water (pour one volume of the hot 
fixative into the same quantity of water containing nematode 
specimens. Nematodes can be stored in this fixative solution for later 
examination (Coyne et al. 2007). 

A tube 1.5 cm in diameter is heated in a flame, dipped in paraffin wax 
and applied to the centre of the glass slide. This form a wax ring which 
later serves as a seal and support for the cover glass. The amount of 
wax should be varied according with thickness of the nematodes being 
mounted, with the width and height of the ring being for larger 
nematodes. 

A small drop of fixative is placed in the centre of the ring. Nematodes 
previously killed with heat are transferred into the drop using a suitable 
handling needle and pressed down so that they rest on the glass slide. 
A cover slip is flamed to remove moisture and lowered onto the wax 
ring. If the cover slip does not contact the drop of fixative, it should be 
gently pressed downwards until it does. The wax is melted slowly from 
one side with a flame, as this allows any formed bubbles to escape. 
When the wax has solidified, remove surplus wax and seal the cover 
slip with good quality nail varnish (Dobies & Zamojska 2001). 

Cyst nematodes are also endoparasitic, but the mature females protrude 
from the root surface as they feed and grow, and when their bodies 
transform into brown or black cysts they can be easily dislodged from 
the root. Heterodera cysts are lemon-shaped. The cysts are recovered 
from the soil by flotation techniques. Cyst nematodes induce syncytia3

                                                 
3 A syncytium (plural syncytia) is a large cell-like structure filled with 

 
in roots from which they derive nutrition throughout their 

cytoplasm 
containing many nuclei. A syncytium occurs most simply when a cell divides 
without undergoing cytokinesis and cells are non-functional. 

http://en.wikipedia.org/wiki/Cytoplasm�
http://en.wikipedia.org/wiki/Cell_nucleus�
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development. Vascular bundles are damaged by this host reaction and 
the flow of nutrients and water is disrupted (Sasser & Jenkins 1960; 
Stirling et al. 1999).  

Nematode identification  
After the nematodes have been extracted from soil or roots, they can be 
identified and counted under a microscope. A compound microscope is 
preferred. 

A capacity to identify nematodes is one of the most important skills 
required by a diagnostic Nematologist. To the untrained eye, most 
nematodes appear similar and it is only through close examination that 
the differences between species can be appreciated. Such differences 
cannot be recognised without some knowledge of nematode biology 
and morphology. 

Nematodes are microscopic unsegmented worms with slender, 
cylindrical, bodies. However, certain species change their shape during 
development and lose their worm-like appearance. The body is covered 
by a non-living, flexible and transparent cuticle which has a protective 
function. Beneath the cuticle, the nematode has digestive, nervous, 
excretory and reproductive systems, but no circulatory or respiratory 
system (Figure 4). 

Typically there are six stages within a nematode life cycle: an egg, four 
juvenile stages and an adult. The first moult occurs in the egg and eggs 
hatch to produce second-stage juveniles (J2

Since many important taxonomic characters can only be seen at a 
magnification of 40-100x, the range of characters which can be used at 
the low magnifications used for counting is relatively limited. Some of 
the most useful morphological features are: 

). The adult can be easily 
identified by the presence of a reproductive system. The female 
contains one or two ovaries, a uterus, vagina and vulva, and usually 
one or two spermathecae where sperm are stored. The males can be 
readily distinguished from females by the presence of copulatory 
apparatus, namely spicules. The reproductive system of the male 
consists of one or two testes, a seminal vesicle and a vas deferens 
which leads into the cloaca. 
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Figure 4. Important morphological features of plant  

parasitic nematode (Stirling et al. 1999). 

Head structure  
The lip region at the head of the nematode is a useful diagnostic 
character. The lips may be flattened, raised, continuous or offset, as 
indicated in Figure 5. 

 
Figure 5. Variations in head structure  A. flat; B. raised; C. 

continuous; D. offset (Stirling et al. 1999). 

Stylet  
Most plant parasitic-nematodes have a stylet, which is a relatively long 
and slender feeding structure often referred to as a spear. It is hollow 
and needle-like, similar to a hypodermic syringe, and is inserted into 
plant cells. The structure of the spear is important in identification. 
Two distinct types can occur, one being known as a stylet and the other 
as an odontostylet (Figure 6). At low magnifications, the former 
appears as a thin line with two basal knobs (Figure 6A). The 
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odontostylet has two parts: the visible part or odontostylet and the 
posterior half or odontophore, which may have flanges and is much 
less distinct (Figure 6B). Since the flanges of the odontostylet are often 
not visible at low magnifications, the stylet appears as a thin line 
without any obvious structure at the base. 

 
Figure 6. Structure of two types of stylet  A. stylet; B. odontostylet 

 (Stirling et al. 1999). 

Position of the vulva  
At low magnifications, the vulva usually appears as a thin line 
perpendicular to the ventral side of the nematode. Female nematodes 
have one or two ovaries and the vulva can be located in the middle of 
the body or towards the posterior end. Vulval position is usually 
designated by the letter V and is determined by the distance from the 
anterior end as a percentage of the total length of the nematode. In 
nematodes with a vulva in the middle of the body, V=50%, whereas a 
vulval position three-quarters of the way towards the posterior end of 
the body would be designated as V=75%. Vulval position can be a 
useful taxonomic character at both genus and species levels. 

Tail shape  
The tail is the part of the body posterior to the anus. Tail shape is a 
useful taxonomic character, particularly at the species level. A variety 
of common tail shapes are illustrated in Figure 7. 
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Figure 7. Variations in tail shape. A. filiform, very long; B. conoid, 

pointed terminus; C. conoid, short; D. conoid; E. moderately 
long, evenly tapered; F. truncate; G. cylindrical, terminus 
slightly bulbous; H. conoid with terminal mucro; I. 
hemispherical; J. conoid with digitate terminus  
(Stirling et al. 1999). 

Oesophagus 
The morphology of the oesophagus can be very diverse, which makes 
it an  
important diagnostic tool. Two main types of oesophagus occur among 
plant parasitic nematodes (Figure 8). 

• Tylenchid oesophagus with a median bulb and glandular lobe or 
terminal bulb. 

• Dorylaimid oesophagus with a muscular terminal bulb but no median 
bulb. 

Although most plant parasitic nematodes have a tylenchid oesophagus, 
the structure of this type of oesophagus can vary greatly. There is also 
variation in the position of the oesophageal glands, which may overlap 
or abut the intestine. At low magnifications, this difference can be 
detected by observing the junction between the oesophagus (which 
usually has little colour) and the darker, food-filled intestine. 
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Figure 8. Variations in the type of oesophagus associated with plant 

and soil nematodes. A. dorylaimid; B. mononchid; C. 
rhabditid; D. tylenchid; E. aphelenchid (Stirling et al. 1999). 

Characteristics of nematode groups 

Morphological identification  
Keys to identify to genus and species level are by Stirling et al. (1999) and 

Nematology: Fundamentals and recent advances with emphasis on plant 
parasitic and soil forms (Sasser & Jenkins 1960). 

Identification of the family Heteroderidae 

Morphology and anatomy: 
• Sedentary obligate parasites of roots, forming galls in some cases.  

• Marked sexual dimorphism, body vermiform and slender in second-stage 
juveniles, robust in males, and inflated in females.  

• Labial region and cephalic framework are well developed, especially in 
males and juveniles, secondarily reduced in females.  

• Stylet robust; cone half the length of total stylet.  

• Dorsal esophageal gland opening close to base of stylet.  

• Median esophageal bulb usually large, with strong valves.  

http://plpnemweb.ucdavis.edu/nemaplex/taxadata/Nemata.htm�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/digestive.htm#DEGO�
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• Esophageal glands overlapping intestine ventrally and also laterally. 

Female  

• Sedentary in root tissues.  

• Globose (exception: Verutus with sausage-shaped females).  

• Vulva generally terminal or subterminal (exception: Verutus and 
Meloidodera a equatorial). Two genital branches, amphidelphic or 
prodelphic. Columned uterus with three rows of cells.  

• Eggs laid in a gelatinous matrix (exception: Verutus) or totally or 
partially retained within female body of which the cuticle may be 
transformed (cysts).  

Male  

• Vermiform. Metamorphosis within juvenile cuticle (exception: Verutus).  

• No caudal alae (exception: Bursadera).  

• Tail short or absent.  

Second stage juveniles  

• Tail conical, with long hyaline posterior part.  

• Phasmids anterior to half tail length. 

http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G142.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G142.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G073.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/anatomymnu.htm#Reproductive System�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/anatomymnu.htm#Reproductive System�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G142.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G142.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/cuticle.htm#Caudal alae�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/sensory.htm�
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Table 3. Typical characteristics of the two subfamilies 
(source: 
http://plpnemweb.ucdavis.edu/Nemaplex/Taxadata/Heteidae.htm) 

Characteristic Heteroderinae Meloidogyninae 

Feeding site Multinucleate syncytium Multinucleate giant cell 
Host range Narrow Wide 

Reproductive 
strategies 

Sexual Mainly parthenogenic 

Eggs Mainly retained in female 
body 

Deposited in egg mass 

Female body Becomes hardened cyst Does not form cyst 
Hatching factors Generally from host root 

exudates 
Favourable environmental  
conditions. 

Root penetration Inter- and intracellular 
migration directly across 
cortex to zone of cell 
differentiation. 

Longitudinally, mainly 
intercellularly, toward root 
tip and then turning into zone 
of differentiating cells. 

Identification of the subfamily Heteroderinae 

Morphology and anatomy 
• Cuticle strongly annulated. Annuli usually transformed in a lace-like 

pattern in swollen females.  

• Cephalic framework strong, secondarily reduced in females; lateral 
sectors narrower or equal to submedian sectors.  

• Stylet robust, usually over 20 µm.  

Female  

• Sedentary, globose (exception: Verutus); neck short. No pre-adult 
vermiform female stage.  

• Cuticle abnormally thick (exception: Meloidodera), variously patterned.  

• Labial disc squarish, well detached from completely fused subsequent 
labial sectors.  

• Excretory pore situated at level of, or posterior to, median esophageal 
bulb (exception: Bellodera where it is more anterior).  

In addition to Heterodera, other genera within this subfamily include:  

• Atalodera Sarisodera, Bellodera, Dolichodera Verutus, Globodera 
Cryphodera, Hylonema Thecavermiculatus, Punctodera Cactodera and 
Rhizonema afenestrata. 

• Characters that are readily observable at low magnification (e.g. size, 
presence and type of stylet, vulval position) and information on 

http://plpnemweb.ucdavis.edu/Nemaplex/Taxadata/Heteidae.htm�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/cuticle.htm#Striations�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G142.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G073.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/excretory.htm#Excretory pore�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G021.htm�
http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G060.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G014.htm�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G119.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G021.htm�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G043.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G142.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G053.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G038.htm�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G065.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G130.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G109.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G028.htm�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G114.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G002.htm�
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distribution are presented, and can be used to allocate unknown 
nematodes to one of the major nematode groups or genera. 

Taxonomic background and differentiation of genera 

• Heterodera (Schmidt, 1871)  

• Globodera (Skarbilovich, 1959)  

• Punctodera (Mulvey and Stone, 1976)  
The cyst nematodes (subfamily Heteroderinae) are sedentary endoparasites 
of plant roots in three juvenile stages, and sedentary semi endoparasites in 
the adult female stage. Adult males do not feed. Within the subfamily 
Heteroderinae there are some 15 genera. Of these, the female body forms a 
hardened cyst in six genera (Luc et al. 1987; Luc et al. 1988; Nematology 
2008). 

Identification of the genus Heterodera 
Key characteristics useful at magnifications of 25-100x. 

• Small nematodes (generally less than 0.7 mm in length), with sedentary 
endoparasitic adults. 

• J2

• Lemon-shaped cysts. The female’s neck is embedded in roots but the 
body remains exposed. 

 and cysts the only two stages usually found in soil. 

• Eggs mainly retained within the body of the female. 

• J2

• J

 stylet 20-30 μm long, with distinct knobs. 

2

• J

 oesophagus overlaps intestine ventrally. 

2

Identification of Heterodera carotae 

 with conoid tail, tip clear. 

The genus Heterodera indicates the main characteristic of the genus the 
marked sex dimorphism and the fact that the female body finally changes 
into the cyst stage. 

Female  

• The adult female are white, lemon-shaped with large egg-sac often 
almost totally enveloping the female.  

• Head small, consisting of labial plate and a single annule.  

• Median esophageal bulb rounded with distinct valve. 

http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G060.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G053.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G109.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/cuticle.htm#Striations�
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Table 4. Cyst- shapes used as basis for identification of genera  
(source: http://plpnemweb.ucdavis.edu/Nemaplex/Taxadata/Heteinae.htm) 

Round Cysts no vulval cone, no egg sac 

Globodera, 11 spp., e.g  
• G. tabacum  
• G. rostochiensis  
• G. pallida  

Pear-shaped Cysts 1.5x long as wide, 
excluding neck 

Punctodera, 3 spp., e.g.  
• P. punctata  

Lemon-shaped Cysts 
posterior protruberance 

(vulval cone), vulva at apex, 
egg sac occurs 

Heterodera, 
abullate group (without 
finger-like projections of 
cuticle internally around 
vulval region) 

55 spp.  

• H. carotae  
• H. cruciferae  
• H. goettingiana  

bullate group (with finger-
like projections of cuticle 
internally around vulval 
region, and thinner areas of 
cuticle, fenestra) 

• H. glycines  
• H. avenae  
• H. schachtii  
• H. trifolii  

Female  

• Excretory pore behind the level of the median bulb, 81-119 µm from the 
anterior extremity.  

• Paired ovaries almost fill entire body cavity.  

• Vulval slit in a cleft on cone-top.  

• Cuticular pattern at mid-body reticulate.  

Cyst 

• Mature cysts small, lemon-shaped with distinct neck and vulval cone; 
neck often twisted. Colour changes from white to russet-brown with no 
intermediate yellow stage. Wall-pattern consists of irregular zig-zag lines 
forming a close network. Subcrystalline layer present, but fragile.  

• Prominent vulval cone with gently sloping sides which blend smoothly 
into the body contour. Bullae absent. Underbridge about 90 µm long, 
bifurcate, slender, unsclerotized and often lost during slide preparation. 
Vulval slit, 43-51 µm (av. 47 µm) long, occurs in a recessed cleft on the 

http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G053.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G053S2.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G053S1.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G109.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G109s1.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G060.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G060S2.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G060S3.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G060S5.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G060S4.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G060S1.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G060S7.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G060S8.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/excretory.htm#Excretory pore�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/digestive.htm#Esophagus�
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G060.HTM#Morphology and Anatomy:�
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top of the cone and often appears partly open. Vulval lips unsclerotized. 
Fenestration indistinct, ambifenestrate. Vulval bridge frequently broken 
in older specimens. Egg-sac large and usually filled with eggs, the sac 
often being as large as the cyst (Ferris 2007).  

Male 

• Vermiform with short, bluntly rounded tail.  

• Head offset, 7 µm long by 11 µm at widest point, with 6-8 indistinct 
post-labial annules. Cephalic framework robust. Anterior and posterior 
cephalids at level of second and sixth body annules, respectively.  

• Spear strong with rounded basal knobs.  

• Dorsal esophageal gland orifice 5-7 µm behind spear knobs.  

• Median esophageal bulb oval with poorly developed valve plates which 
are 85-105 µm (90 µm) from anterior end.  

• Excretory pore 148-161 µm (av. 163 µm) from head. Hemizonid 
conspicuous, 2-3 annules long, located 6-9 annules in front of the 
excretory pore. Hemizonion inconspicuous.  

• Single testis uniformly packed with sperm and averaging 59% of total 
body length.  

• Spicules arcuate with a bulbous anterior part and tubular mid-part 
tapering into a twisted posterior section. Spicule tip bidentate. 
Gubernaculum slightly curved.  

• Phasmids ad-anal.  

• Lateral field with four lines forming three bands; outer lines crenate, 
outer bands areolated (Ferris 2007).  

Second stage juvenile: 
• Head slightly offset with four indistinct post-labial annules.  

• Cephalic framework less heavily sclerotized than the well- developed 
spear.  

• Spear knobs have concave anterior faces.  

• Cephalids indistinct; anterior ones level with third body annule and 
posterior part level with eighth-ninth body annule.  

• Dorsal esophageal gland orifice 5-6 µm behind spear knobs.  

• Median bulb oval, but poorly developed. Median valve plates 61-72 µm 
from anterior extremity.  

• Lateral field with four incisures forming three bands; outer lines crenate, 
outer bands areolated.  

• Phasmids obscure, 3-4 annules anterior to excretory pore.  

• Hemizonion obscure.  

http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/sensory.htm#cephalids�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/sensory.htm#hemizonid�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/excretory.htm#Excretory pore�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/sensory.htm#hemizonion�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/reproductive.htm#Spicules�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/reproductive.htm#Spicules�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/reproductive.htm�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/sensory.htm�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/cuticle.htm#Lateral field�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/cuticle.htm#areolae�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/sensory.htm#cephalids�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/digestive.htm#Esophagus�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/cuticle.htm#Lateral field�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/cuticle.htm#areolae�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/sensory.htm�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/excretory.htm#Excretory pore�
http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/sensory.htm#hemizonion�
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• Genital primordium apparently consisting of two cells and located 60% 
of body length from head.  

• Vast majority of juveniles exhibit typical Heterodera tail shape, but a 
small number per cyst show variations.  

• The most common variation is the presence of 1-3 spherical refractive 
bodies within the tail, sometimes with associated swelling. In a few 
cases, the tail may be shortened to resemble that of a Meloidogyne 
juvenile. 

Molecular diagnostics 
Compared to traditional taxonomy, molecular diagnostics offers high 
specificity, sensitivity and a more rapid means of identifying large numbers 
of cyst nematode samples. DNA sequence variations in the internal 
transcribed spacer regions (ITS) of the ribosomal DNA repeat unit can be 
used to identify many nematode taxa. This variation is detected by 
amplifying the ITS regions using conserved PCR primers which locate in the 
flanking 18S, 5.8S and 28S genes. Nematode taxa can be distinguish on the 
basis of the size of the amplified PCR products or by cleaving the PCR 
products with sequence specific restriction enzymes and generating 
diagnostic PCR-restriction fragment length polymorphism (PCR-RFLP) 
profiles (Powers 1996; Powers et al. 1997; Szalanski et al. 1997).  

PCR-RFLP analysis of the ITS1 ribosomal DNA region of beet cyst 
nematode (Heterodera schachtii), carrot cyst nematode (H. carotae), pea 
cyst nematode (H. goettingiana), H. mani, potato cyst nematodes 
(Globodera rostochiensis) and G. pallida are described by Fleming et al. 
(1998).  

DNA extraction from nematode cysts 
1. Ground single or batches of nematode cysts in liquid nitrogen.  

2. Extract DNA using high pure PCR template preparation kit (Boehringer 
Mannheim) following the manufacturer’s recommended protocol 
Quantify the DNA using standard techniques. 

PCR amplification, PCR-RFLP analysis and agarose gel electrophoresis 
1. Obtain conserved primers located in the flanking 18S gene - 18S primer,   

2. DNA2 (5’ TTGATTACGTCCCTGCCCTTT-3’) and 5.8S primer, 
rDNA1 5.8S (5’ ACGAGCCGAGTGATCCACCG-3’). 

http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G060.HTM�
http://plpnemweb.ucdavis.edu/nemaplex/Taxadata/G076.HTM�
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Figure 9. Carrot cyst nematode morphological characteristics. 

A. Shape of female cysts; B. posterior end of male; C. 
anterior end of male; D. Fenestrae; E. anterior end 
juvenile;  
F. Female tail (Ferris 2007). 

3. Perform PCR reactions in final volume of 25 µL containing 2.5 µL 10X 
reaction buffer, 1.6 µL (1.25mM) dNTP mix, 1 µL of (20mM) of each 
primer, 2.5 units of Taq DNA polymerase, 1 µL (5ng / µL) DNA and 
double distilled water to 25 µL.  

Perform PCR amplification on a Perkin Elmer 2400 thermal cycler using 
following set of conditions: 

• Initial denaturation at 94 o

• followed by 40 cycles of 94 

C for 5 min 
oC for 30 sec, 50 oC for 30 sec and 72 o

4. Digest PCR product using restriction enzymes Alu 1 and Hinf 1 for 4 hr 
at 37 

C for 
5 min. 

oC (restriction enzyme reaction mixture comprise of 5 units of 
restriction enzyme, 2 µL 10X restriction enzyme buffer, 8 µL PCR 
product and double distilled water to 20 µL.  
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5. Perform agarose gel electrophoresis for all PCR products, digests 
including a DNA size marker, stain, visualized and capture the gel 
images using standard techniques. 

Alu 1 and Hinf 1 PCR-RFLP profiles allow to identify and distinguish carrot 
cyst nematode (H. carotae) from H. schachtii, H. goettingiana, H. mani, 
Globodera rostochiensis and G. pallida (Madani et al. 2004). 

Records 
• Source document should be recorded for all specimens identified.  

• Records should follow the level of detail set out in ISPM No. 27 (FAO 
2007b) and include: 

- Scientific name of the plant pest identified. 

- Code or reference number of the sample (for traceability). 

- Nature of the infected/infested material including scientific 
name of host where applicable. 

- Origin of the infected/infested material. 

- Description of signs or symptoms (including photographs where 
relevant). 

- Methods, including controls, used in the diagnosis and the 
results obtained with each method. 

• For morphological methods, measurements, drawings or photographs of 
the diagnostic features (where relevant), if applicable the developmental 
stage. 

• For biochemical and molecular methods, documentation of test results 
such as photographs of diagnostic gels, printouts of results, on which the 
diagnosis was based. 

- Where appropriate, the magnitude of any infection/infestation 
(how many individual pests found; how much damaged tissue). 

- The name of the laboratory and the names of the person(s) 
responsible for and/or who performed the diagnosis, need to be 
recorded. 

- The date of confirmation of diagnosis.  

- Voucher specimens (FAO 2007a).
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Contact points for further information 
The following specialists are prepared to identify nematode specimens 
on a fee-for-service basis: 

Dr. Mike Hodda  
CSIRO Division of Entomology  
Ph. 02 6246 4371  
Fax. 02 6246 4000  

Dr. Jackie Nobbs 
Plant and Soil Health 
Plant Research Institute  
SARDI  
GPO Box 397  
Adelaide SA 5001  
Phone:  (08) 8303 9626  
Fax:      (08) 8303 9393  
Mobile: 0410 995 530  

The International Institute of Parasitology in the United Kingdom 
provides an authoritative nematode identification service which is 
backed by an extensive reference collection. Details of charges and 
advice on collection, preservation and dispatch of specimens is 
available on request.  
Address: 395a Hatfield Road, St. Albans Herts, AL4 OXU, U.K.  
Ph. +44 1727 833 151,  
Fax: +44 1727 868 721). 
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Background 
The development of a Pest Specific Incursion Management Plan for the 
exotic carrot cyst nematode (Heterodera carotae Jones) reflects serious 
concern by the Australian carrot industry about the economic impact of 
Emergency Plant Pest (EPP) should it enter and become established in 
Australia. As a member of Plant Health Australia, the carrot industry has 
identified the carrot cyst nematode as a key emergency plant pest requiring 
a specific incursion management plan (Figure 1). This incursion 
management plan has been prepared, in conjunction with a Pest Risk 
Assessment and Diagnostic Protocol, as part of Horticulture Australia 
Project (No VG06115). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1. Pest Specific Incursion Management Plan flowchart and how it 
fits within the emergency preparedness and response 
arrangements of the Emergency Plant Pest Response Deed (PHA 
2007).
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The incursion management of responses of exotic plant pests and diseases 
is the responsibility of the Consultative Committee on Emergency Plant 
Pests (CCEPP), a technical body that coordinates the response of 
Commonwealth, State Governments and Plant Health Australia (PHA).  

The Consultative Committee on Emergency Plant Pest is chaired by the 
Chief Plant Protection Officer (CPPO), Department of Agriculture, 
Forestry and Fisheries (DAFF), Canberra, and makes recommendations on 
incursion management responses. 

Plant Health Australia (PHA) is a public company in which the 
Commonwealth, States and selected industries are principle shareholders 
and emergency response to incursions is recognised in its strategic plan as 
a priority.  

In 2002, PHA members endorsed the preparation of a formal cost sharing 
agreement for the plant industries, the Emergency Plant Pest Response 
Deed (EPPRD). Under the Emergency Plant Pest Response Deed, 
government and industry signatories are to share the costs of eradicating 
emergency plant pests that will cause serious economic damage to 
Australian plant industries. This will reduce delays in the release of funds 
for eradication efforts and re-imbursements to industry members affected 
by crop destruction during eradication programs. 

PLANTPLAN (PHA 2007) was developed as the generic emergency 
response plan to guide management of emergency plant pest incursions. 
Industry-specific biosecurity plans are being developed for each PHA 
member. 

There is provision for pest specific incursion management plans for key 
emergency plant pests affecting each industry to be developed as 
appendices of the industry-specific biosecurity plans.  

The pest specific incursion management plans provide information on host 
range, symptoms, biology and epidemiology of the key pest, along with 
guidelines for general and targeted surveillance programs, diagnosis, and 
control. They are to be used in conjunction with the emergency response 
guidelines in PLANTPLAN. 

The Australian carrot industry has identified the carrot cyst nematode as a 
key emergency pest for their industry and commissioned the development 
of this Pest Specific Incursion Management Plan (HAL Project No 
VG06115).  

This incursion management plan has been developed in consultation with 
Plant Health Australia, based on guidelines such as:  

• PLANTPLAN. Australian Emergency Plant Pest Response Plan (PHA 
2007).  

• Technical Guidelines for Experts Developing Specific Emergency 
Plant Pest Incursion Response Plans (Merriman & McKirdy 2005). 

There are two basic components to this incursion management plan:  

• Awareness/preparedness which deal with pre-incursion plans. 
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• Response that deals with post-incursion activities usually associated 
with eradication or containment. 

Awareness aims to enhance the capabilities of stakeholders to recognise 
the symptoms and understand the biology and spread of the carrot cyst 
nematode:  

• Increasing the chances of early detection.  

• Decreasing risks of illegal importation. 

• Maximising opportunities for eradication or containment. 

Preparedness is concerned with the establishment of systems and 
processes, which will enhance the opportunities for early detection. It 
involves:  

• Capitalising on the available knowledge and experience worldwide. 

• ‘Mining’ information to identify the preferred diagnostic tools and best 
capabilities for rapid identification of the carrot cyst nematode.  

• Equally important is preparation of detailed plans for: 
- Surveillance. 

- Establishment of quarantine zones and pest free areas. 

- Treatment of affected sites. 

- On-going pest management. 

- On-farm biosecurity. 

Response actions are those to be taken following the suspected incursion 
of carrot cyst nematode. If an incursion is confirmed, the response may be 
either eradication or containment. 
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Introduction 
The carrot cyst nematode (Heterodera carotae Jones) is a key pathogen of 
carrot growing regions in many temperate regions of the world.  

Carrot cyst nematode is a mono-specific and sedentary endoparasitic plant 
nematode with high degree of aggregation1

Carrots are an important vegetable crop in Australia with the industry 
earning millions of dollars through exporting carrots to different countries 
in South East Asia and the Middle East. However, the industry is facing 
increasing challenges in its export markets from other competing carrots 
producing countries. However, a focus on high quality product counters 
competition from low cost commodity producing nations such as China.  

 which can cause a little quality 
loss through to a complete crop loss. It is a threat for the Australian carrot 
industry.  

Carrot production in Australia is affected by a number of known endemic 
plant pests and which are relative well managed. Carrot cyst nematode is 
exotic to Australia and has been identified as one of the top treats to the 
Australian carrot industry.  

With Australian growers capitalising on market opportunities based on 
product quality, food safety and environmentally sound production 
(McKay 2006a; McKay 2006b; CARD 2005). Australian producers keep 
this clean and green image in the export market by firm implementation of 
quarantine and biosecurity programs.  

As a result of these efforts, Australian carrots have achieved an 
outstanding reputation for quality and reliability. To maintain this 
reputation in the export markets, it is important for the industry to be 
prepared for an incursion of any exotic pest that may affect this industry. 
Food safety and integrity are also key drivers in the domestic and export 
markets.  

Plant Health Australia has developed PLANTPLAN, a national set of 
incursion response guidelines for the plant sector, detailing procedures 
required and the roles and responsibilities of all parties involved in an 
incursion response. 

Effective preparedness against Emergence Plant Pest (EPP) incursions 
requires a number of fundamental elements, these include:  

• Early detection and confirmation. 

• Known reporting lines. 

• Contingency plans. 

• Agreed decision-making processes.  

• Coordinated emergency management procedures. 

                                                 
1 Plant parasitic nematodes are almost always aggregated across their host population, with 

a large number of hosts harbouring lower nematode densities and few heavily infected 
hosts. 
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The early detection of carrot cyst nematode will depend on the ability of 
different stakeholders to report unusual pest. If an incursion of a carrot 
cyst nematode is suspected, the first contact point should be the relevant 
State Government Officer responsible for plant biosecurity.  

At the time of publication, the following list was accurate: 

Interstate Quarantine General Enquiries: (Updated July 2008) 

• QLD:  (07) 3404 6990 

• NSW:  (04) 2869 6487 

• ACT:  (02) 6207 2581 

• VIC:   (03) 8371 3500 or (03) 9210 9390 

• TAS:  (03) 6233 4967 

• SA:   1300 666 010  

• WA:   (08) 9334 1800 

• NT:   (08) 8999 2138  
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Emergency Plant Pest Response Deed (EPPRD) and PLANTPLAN 
One of the central elements underpinning PLANTPLAN is the Emergency 
Plant Pest Response Deed.  

The Emergency Plant Pest Response Deed is a formal cost sharing 
agreement covering industry and government funding arrangements for the 
eradication of Emergency Plant Pests (EPP). This will reduce delays in the 
release of funds for eradication efforts and reimbursements to industry 
members affected by crop destruction and quarantine during eradication 
programs. 

An Emergency Plant Pest response is a complex operation requiring rapid 
mobilisation of resources and coordination of a diverse team of people. 
Clear management and coordination systems ensure that those involved in 
incursion management have a clear understanding of their roles and 
responsibilities, know who the relevant stakeholder are, and who to contact 
in each organisation (Figure 2). 

In 2004, the National Emergency Preparedness and Response Plan 
(PLANTPLAN) was developed by Plant Health Australia as a coordinated 
national response plan primarily concerned with the eradication of 
Emergency Plant Pests which pose a threat to Australia’s agricultural and 
related industries (Figure 1). 

PLANTPLAN is to be used by all plant industries and government 
agencies as a guide to management of Emergency Plant Pest incursions. It 
is included in all Plant Health Australia Industry Biosecurity Plans. The 
following recommended actions have been aligned as closely as possible 
to the current version of PLANTPLAN (PHA 2007) but may require 
modification to suit future versions. 
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Plant Health Agency 
           
 
 LOCAL
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 STATE 
 
 
 
 
 
 
 
 
 
 
 
 
          NATIONAL 
 

Figure 2. Chain of communication (State/Territory) for coordination of an 
Emergency Plant Pest. 
*NB: A pest report may also be submitted at the state or national 

level, but will be appropriately directed so that local 
investigations can proceed.
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A response to an Emergency Plant Pests consists of 4 phases (Figure 3):  

• Investigation.  

• Alert. 

• Operational. 

• Stand down.  

 
Figure 3. Response to a suspected incursion, based on PLANTPLAN 

(PHA 2007). 

The actions that take place during each phase are listed in Tables 1 - 4 
(PHA 2007). 

Recommended actions following of an outbreak of carrot cyst nematode  
These recommendations are to guide and assist in decisions that need to be 
made if an incursion of carrot cyst nematode has occurred. They identify 
the issues, actions and responsibilities that may be required during the 
initial period following a notification of a potential outbreak of carrot cyst 
nematode. It is vital that early containment occurs to minimise the spread 
of a potential outbreak and to maximise the opportunity for eradication. 

The plans have been arranged into: 

• Stage 1 – Actions that take place while diagnosis is being carried out ie 
pre-confirmation. 

• Stage 2 – Actions that take place once the carrot cyst nematode has 
been diagnose ie post-confirmation. 

• Stage 3 – Stand down phase. 
It must be stressed that these plans are a guide only and are based on 
information and technologies available at the time of writing this 
contingency plan. 

In the event of an incursion by carrot cyst nematode, there are important 
strategies that should be implemented immediately:  

• Surveys and diagnosis of affected areas to map the distribution of the 
carrot cyst nematode. 

• Pro-active control strategies including roguing and destruction of 
affected plants. 

• Application of nematicide treatments for control of the nematode. 

INVESTIGATION ALERT OPERATIONAL STAND DOWN  Eradication    
  authorised  

Eradication not authorised 
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• Ongoing monitoring to check status of affected areas after treatments 
have been applied. 

• Long term monitoring and surveillance to confirm ongoing area 
freedom status for unaffected areas. 

Investigation Phase  
The Investigation Phase of PLANTPLAN is activated when a report of a 
suspect Emergency Plant Pests (carrot cyst nematode) is forwarded to the 
Australian Government or relevant State/Territory agriculture agency and 
the detection is investigated. The Chief Plant Health Manager (CPHM) 
determines the appropriate response at the time. Decisions are needed to 
ensure that all necessary actions can be taken if the probability of carrot 
cyst nematode incursion increases. Refer to table 1 below for a list of 
actions taken in the Investigation Phase.  
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Table 1. Actions taken during the Investigation Phase 
 (Bold text = Action taken, Plain text = Party responsible) 

State Functions National Functions Industry Functions 

Report suspect pest 

Plant Health Officer (PHO), 
grower, agronomist, 

researcher, member of the 
public 

 Report suspect pest 
(Grower, agronomist) 

Identify pest 

(Diagnostic team) 

  

Notify Chief Plant Health 
Manager (CPHM) 

(Diagnostic team) 

  

Notify Chief Plant 
Protection Officer (CPPO) 

of detection 

(CPHM) 

  

Advise Property Owner 

(CPHM) 

Notify other 
States/Territories 

• CPHMs.  
• Peak industry body(s).  
• Plant Health Committee 

(PHC).  
• Domestic Quarantine and 

Market Access Working 
Group (DQMAWG). 

• Biosecurity 
Australia/Australian 
Quarantine and Inspection 
Services (BA/AQIS).  

• CPPO. 

 

Complete Incursion 
IncidentReport 

(Lead Agency(s)) 

Convene Consultative 
Committee on Emergency 

Plant Pest (CCEPP) 
(CPPO) 

Attend CCEPP meeting 
(Nominated representative 

and technical representative) 

NB: Some actions may occur simultaneously
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Detection  
The initial notification of a suspect carrot cyst nematode incursion will 
most likely be received by a local departmental officer or diagnostic 
laboratory who will report the detection to the Chief Plant Health Manager 
of the State/Territory agency. The Chief Plant Health Manager will 
coordinate the collection of all relevant information and investigation of 
the initial report. 

Where there are grounds for suspicion of carrot cyst nematode, the Chief 
Plant Health Manager will coordinate:  

• Collection of initial details and any urgent trace backs or trace 
forwards. 

• Take immediate steps to limit spread of the carrot cyst nematode by 
imposing quarantine measures to restrict the movement of material, 
people, machinery and equipment into and out of the suspect property 
or area (in many cases voluntary quarantine will be achievable and is 
recommended).  

• Ensure samples collected are forwarded to an appropriate laboratory 
that meets the required standards to handle quarantine samples.  

If the notification is received via the Exotic Plant Pest Hotline (1800 084 
881), the report will be handled by staff answering to the Chief Plant 
Health Manager and the process would be as described above.  

Useful preliminary information from the site of detection  
All preliminary information that could be useful in identifying and dealing 
with a suspect carrot cyst nematode incursion should be documented. Any 
information that can aid in early diagnosis and help in the adoption of 
extra precautionary measures will increase the likelihood of eradication. 
Such information includes:  

• Site details – ownership, location, map (latitude and longitude using 
Global Positioning System (GPS) equipment if available). 

• Host plant location – using GPS or it may be possible to clearly mark 
affected plants. 

• Host details – species and/or variety, age and development stage. 

• Damage – description of symptoms, part of host affected, percent 
incidence and percent severity. 

• Symptom/specimen photographs – electronic and/or print. 

• When and where the suspect carrot cyst nematode incursion was first 
noticed. 

• Decontamination that may have to be arranged for people, and 
equipment which have recently left the premises. 

• Any other details that could be helpful.  
Refer to Appendix 3 for general sampling procedure and Appendix 4 for a 
Preliminary Information Data Sheet.  
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Diagnostic team  
When there is a suspected carrot cyst nematode incursion, the Chief Plant 
Health Manager or State/Territory Pest Control Headquarters Director will 
arrange for a diagnostic team to be dispatched to the suspect premises.  

The diagnostic team must consist of at least two Plant Protection officers 
for legal and Occupational Health and Safety (OH&S) reasons. A technical 
expert should be accompanied by a senior state quarantine officer to 
ensure the sampling protocol and all details associated with the incident 
are recorded, including the source of planting material and movement of 
plants, plant products and machinery from the property.  

The diagnostic team must ensure that chain of evidence requirements 
(Appendix 5) for collection of samples are satisfied. This requires that 
appropriate security measures and documentation procedures are followed 
at all times. An unbroken chain of evidence must be maintained for results 
to be admissible in court if need be.  

Details on protocols for initial diagnosis are provided in Appendix 3.  

Internal communication of results 
All information pertaining to suspect and confirmed quarantine samples 
will be treated as confidential and communicated to the Chief Plant Health 
Manager or equivalent. At this stage the Chief Plant Health Manager will 
assume sole responsibility as spokesperson.  

Notify national authority  
Under the Emergency Plant Pest Response Deed, the Chief Plant Health 
Manager must notify to the chair of Consultative Committee on 
Emergency Plant Pest within 24 hours of becoming aware of a suspect 
carrot cyst nematode incident. An incident is defined in the agreement as 
the occurrence of a confirmed or reasonably held suspicion of an 
Emergency Plant Pest.  

Notify other State/Territory Agencies, National Authorities and Peak 
Industry body(s)  

The Chief Plant Protection Officer will immediately notify of the detection 
to:  

• Other State/Territory(s) Chief Plant Health Managers.  

• Plant Health Australia. 

• Members of Plant Health Committee (PHC). 

• Domestic Quarantine and Market Access Working Group 
(DQMAWG). 

• Biosecurity Australia (BA). 

• Peak Industry body(s). 

The Chief Plant Health Manager in the Lead Agency will advise relevant 
senior industry representatives of the detection.  
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Emergency Plant Pest Alert  

The Chief Plant Health Manager and plant health specialist(s) will develop 
an Emergency Plant Pest alert using the template provided in Appendix 7. 

Advise property owner  
If symptoms or the diagnosis indicate the presence of carrot cyst 
nematode, the Lead Agency Chief Plant Health Manager will advise the 
property owner or manager:  

• That diagnostic tests have identified a possible carrot cyst nematode 
that may require quarantine controls. 

• That all staff working on the incident have been instructed to maintain 
strict confidentiality regarding the event. 

• Of the need for cooperation in applying voluntary movement control 
on plants, plant products and personnel. If cooperation is not offered, 
the Chief Plant Health Manager should explain that a quarantine order 
can be placed on the property which imposes mandatory control on the 
movement of people, plants and equipment. 

• Of what will happen in respect of national recommendations on 
eradication and containment. 

• Of any financial arrangements. 

• That counselling services can be made available to assist with social, 
economic or other issues. 

• That they will be advised of the outcome of final diagnostic tests.  

Initial meeting of the Consultative Committee on Emergency Plant Pest  
The Chief Plant Protection Officer will arrange a meeting of the 
Consultative Committee on Emergency Plant Pests by notifying industry 
and government representatives by phone, fax or e-mail, as soon as 
practical.  

The Chief Plant Health Manager(s) of the Lead Agency(s) will provide an 
Incursion Incident Report (Appendix 8) to the Chief Plant Protection 
Officer prior to the first meeting. It is not expected that all information will 
be available for this first meeting. However, all available information must 
be presented.  

On consideration of the results of initial analysis of the pest, the Chief 
Plant Health Manager(s) of the Lead Agency(s) will determine the need to 
proceed to the Alert Phase.  

Alert Phase  
The Alert Phase begins when the Chief Plant Health Manager(s) of the 
Lead Agency(s) declares that based on an initial diagnosis of carrot cyst 
nematode, an emergency exists or has the potential to exist. During the 
Alert Phase the Chief Plant Health Manager(s) of the Lead Agency(s) will 
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ensure all stakeholders are alerted and key response staff is placed on 
standby.  

The Alert Phase exists while accurate confirmation of the diagnosis is 
made. The aim of the Alert Phase is to complete a detailed scoping of the 
incident to determine the extent of the emergency. This in turn will 
provide the basis for decisions about the type of response required. Refer 
to table 2 for a list of actions taken during the Alert Phase. 

Key issues to be addressed in the Alert Phase include whether the 
incursion can be effectively contained and eradicated, the potential for the 
incursion to spread and lead to significant losses to industry, wider 
economic and trade losses, or environmental consequences. In some 
emergency situations it may be necessary to move quickly to the 
Operational Phase and to conduct scoping activities as part of the 
Operational Phase.  

During the alert phase the Local Pest Control Centre Controller and 
managers will be placed on standby. 
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Table 2 Actions taken during the Alert Phase 
 (Bold text = Action taken, Plain text = Party responsible) 

State functions National functions Industry functions 

Confirm pest identity 

(Diagnostic team/international 
specialists) 

Confirm pest identity 

Office of the Chief Plant 
Protection Officer (OCPPO) 

 

Adoption of Precautionary 
measures – state-wide  

(Lead Agency CPHM) 

Adoption of Precautionary 
measures – nationally  

(DQMAWG) 

 

Delimiting surveys 

(Lead Agency) 

Advice National Management 
Group (NMG) 

(CPPO) 

 

Identify Chemical Strategies  

(Lead Agency) 

Convene CCEPP 

(CCEPP) 

 

Communicate results, declare 
incursion 

(Lead Agency CPHM) 

Declare incursion 

(OCPPO) 

Declare incursion           

(peak industry body(s)) 

 Investigate feasibility of 
eradication  

(CCEPP) 

 

 Cost/benefit analysis 

(CCEPP) 

 

Prepare EPP Response Plan  

(Lead Agency(s)) 

Prepare EPP Response Plan  

(CCEPP) 

 

 Recommendation to NMG  

(CCEPP) 

 

 Authorise eradication, approve 
EPP Response Plan and cost 

sharing arrangements 

(NMG) 

 

NB: Some actions may occur simultaneously



Pest Specific Incursion Management Plan 
            Carrot Cyst Nematode             Page 23 of 145 

  

Confirm diagnosis  
To mitigate opportunities for legal action, the initial diagnosis must be 
confirmed by independent specialists. The independent specialists 
identified in this Pest Specific Incursion Management Plant include: 

Dr. Mike Hodda 
CSIRO Division of Entomology 
GPO Box 1700 
Canberra ACT 2601 
Ph. (02) 6246 4371 
Fax. (02) 6246 4000 

Dr. Jackie Nobbs 
Plant and Soil Health 
Plant Research Institute SARDI  
GPO Box 397  
Adelaide SA 5001  
Phone:  (08) 8303 9626  
Fax:      (08) 8303 9393  
Mobile: 0410 995 530  

The International Institute of Parasitology in the United Kingdom also 
provides an authoritative nematode identification service which is backed 
by an extensive reference collection. Details of charges and advice on 
collection, preservation and dispatch of specimens is available on request. 
Address: 395a Hatfield Road, St. Albans Herts, AL4 OXU, U.K.  
Ph. +44 1727 833 151  
Fax: +44 1727 868 (Stirling et al. 1999) 

Adoption of precautionary measures  
Precautionary measures should be implemented as soon as possible. The 
Chief Plant Health Manager will put in place appropriate interim 
quarantine measures on affected properties and will implement procedures 
to minimise the possible spread of the pest while identification and 
delimiting surveys are undertaken. 

Quarantine measures may include: 

• Restrictions on the movement of vehicles, equipment and plant 
material and products into and off the affected site.  

• Interim control or containment measures. 

• Establishment of buffer zones around affected properties.
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Delimiting surveys to identify Restricted Area (RA) and Control Area 
(CA)  

The Chief Plant Health Manager or State/Territory Pest Control 
Headquarter (SPCHQ) Director will coordinate initial inspections and 
surveys of the area to determine the extent of the quarantine zone (both 
Restricted and Control Areas). Minimum standards for surveillance will be 
specified by the Consultative Committee on Emergency Plant Pests in 
order to determine the extent of the incursion with a reasonable degree of 
confidence. 
The Chief Plant Health Manager will coordinate survey teams to conduct 
trace backs to determine where the carrot cyst nematode might have come 
from and trace forward exercises to identify where the carrot cyst 
nematode might have spread. Consultation with owners and/or managers 
of affected properties will be conducted to identify:  

• Movement of plant materials/products or other materials that may 
assist spread of the carrot cyst nematode. 

• Items of equipment shared between properties. 

• Personnel or contractors that may have moved from affected to 
unaffected properties.  

Surveys teams will comprise State/Territory agriculture department staff 
and will be coordinated by experienced nematologists. 

Chemical control strategies  
The Lead Agency(s) will coordinate an investigation to identify 
nematicides that may be available to use during eradication or control 
procedures. This may involve gaining approvals for emergency use of 
unregistered products or for off-label use of products from the Australian 
Pesticides and Veterinary Medicines Authority (APVMA). Application 
forms can be obtained at the APVMA web site at 
http://www.apvma.gov.au.  

General enquiries can be made to the APVMA by phoning (02) 6272 
5852.  

The Consultative Committee on Emergency Plant Pests will advise the 
Australian Pesticides and Veterinary Medicines Authority of the 
emergency and the urgent timelines involved.  

Communication of diagnostic tests and declaration of an incursion  
Once the carrot cyst nematode incursion has been confirmed, the Chief 
Plant Health Manager will notify to the Chief Plant Protection Officer of: 

• The details of the site and location of the incursion. 

• The details of the pest alert which can be used as the basis for 
communication with other States/Territories.  

The Chief Plant Protection Officer will advise the peak industry body(s) 
and Plant Health Australia of:  

http://www.apvma.gov.au./�
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• The details of the carrot cyst nematode, its biology, methods of spread, 
impact on plant growth, possible impacts on national and international 
trade, and control treatments used overseas. 

• Prior communication with the owner(s) of the affected property 
including counselling services. 

• The establishment (or proposed establishment) of a quarantine order on 
the affected property or properties. 

• The process of considering opportunities for eradication and 
containment by the Consultative Committee on Emergency Plant Pests 
and the National Management Group (NMG). 

• The requirement for the affected industry(s) participation as a member 
of Consultative Committee on Emergency Plant Pests. 

• The need to maintain confidentiality.  
The Chief Plant Health Manager of the Lead Agency in consultation with 
the Chief Plant Protection Officer will coordinate the preparation of a draft 
media release. All possible steps need to be taken to ensure that the 
location and identity of the property(s) owner(s) is kept confidential. 
Where multi-state incursions occur, the Department of Agriculture 
Fisheries and Forestry (DAFF) will assume the lead role in preparing the 
media release.  

Communications with the media will be restricted to the Chief Plant 
Protection Officer, a designated media contact within the Lead Agency 
and the National President or delegate of the peak industry body(s).  

The Chief Plant Protection Officer will normally formally declare the 
detection at a national level concurrently with the Lead Agency after 
consultation with the Consultative Committee on Emergency Plant Pests. 
The peak industry body(s) will be prepared to make a statement on behalf 
of the affected industry(s).  

Update Incursion Incident Report  
After diagnostic confirmation of carrot cyst nematode, the Lead Agency 
will update the Incursion Incident Report. This is required before 
significant resources can be committed to an eradication program. 

The Consultative Committee on Emergency Plant Pests Review  
The Consultative Committee on Emergency Plant Pests will meet to 
review the situation following confirmation of the incident and will initiate 
a process to collect as much information as possible on the nematode, its 
predicted impact, and the extent of its distribution in Australia to 
determine if eradication is technically and economically feasible. Accurate 
information must be accumulated as quickly as possible to ensure the 
opportunity for eradication is not lost.  

The Consultative Committee on Emergency Plant Pests will also consult 
with the Domestic Quarantine and Market Access Working Group to 
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develop or modify controls on the movement of potentially affected plant 
materials out of the control area.  

Implement control procedures  
Control procedures will be implemented by the affected State/Territory 
agencies to contain the carrot cyst nematode incursion while the feasibility 
of eradication is investigated. The Chief Plant Protection Officer will liaise 
with the State/Territory Lead Agency to ensure that any response actions 
are conducted promptly and effectively. Quarantine zones will be 
established around infected properties and control areas.  

Communications strategy  
Department of Agriculture Forestry and Fisheries will coordinate the 
development of a national communication strategy. 

Advise property owner  
The Chief Plant Health Manager will advise affected property 
owners/agencies of the decision to contain the carrot cyst nematode 
pending a decision by the National Management Group on whether or not 
to attempt an eradication program. Affected property owners should be 
provided with a comprehensive explanation of the intended survey and 
response action. State/Territory agriculture department staff may discuss 
owner reimbursement costs with the affected owner, noting that such 
payments are not guaranteed and are dependent on the National 
Management Group approving a Response Plan and agreeing to invoke the 
national cost sharing arrangements provided by the Emergency Plant Pest 
Response Deed.  

Assess international trade impact  
Department of Agriculture Forestry and Fisheries will consider the 
international trade implications of the carrot cyst nematode incursion (if 
any) and notify relevant trading partners of the detection and commence 
any necessary negotiations for the continuation of trade. The Consultative 
Committee on Emergency Plant Pests members should be informed of the 
implications of the pest for export trade of the affected commodity. 

Cost/benefit analysis  
The Consultative Committee on Emergency Plant Pests will commission a 
cost/benefit analysis of proposed options to assist decisions on response 
actions. Analysis will be carried out using an agreed standard procedure 
(Appendix 11). 

 

Report to the Consultative Committee on Emergency Plant Pests 
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The Chief Plant Health Manager(s) of the Lead Agency(s) will provide 
regular progress reports and other information on the carrot cyst nematode 
outbreak needed to assess the feasibility of eradication (Appendix 8).  

Decision on eradication or alternative action  
The Consultative Committee on Emergency Plant Pests will meet to 
consider the feasibility of carrot cyst nematode eradication (Appendix 9).  

The Lead Agency(s) will provide to the Consultative Committee on 
Emergency Plant Pests with an updated Incursion Incident Report and any 
other information that will aid in determining the feasibility of eradicating 
carrot cyst nematode. 

The Chairman of the Consultative Committee on Emergency Plant Pests 
will prepare a preliminary report to the National Management Group to 
enable the National Management Group to determine whether a Carrot 
Cyst Nematode Response Plan is required. The report for the National 
Management Group will include a recommendation to either:  

• Attempt an eradication campaign.  

• Continue with a containment program managed by the affected State/ 
Territory pending further information being obtained.  

• Take no further action.  

The recommendation to the National Management Group should take into 
account the carrot cyst nematode distribution, reliability of diagnostic 
tests, available control methods, impact on productivity and 
domestic/international trade, efficacy of control/containment measures and 
a cost/benefit analysis, among other things.  

The carrot cyst nematode must be identified with a high level of 
confidence, the response must be technically feasible and a cost/benefit 
analysis must show that the decision to respond is economically justified.  

Preparation of Carrot Cyst Nematode Incursion Response Plan  
If the National Management Group determines that eradication is 
economically and technically feasible, the Chief Plant Health Manager(s) 
of the Lead Agency(s) will develop the Carrot Cyst nematode Response 
Plan in consultation with the Consultative Committee on Emergency Plant 
Pests. Once completed, the Chief Plant Protection Officer will present the 
report to the National Management Group (Appendix 10). 
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Approve Carrot Cyst Nematode Response Plan and cost sharing 
arrangements  

The National Management Group has responsibility for the key decisions 
relating to the Carrot Cyst Nematode Response Plan. The National 
Management Group will make the decision on whether to invoke national 
cost sharing arrangements to fund the eradication campaign. The 
government members of National Management Group will also report as 
necessary to the Primary Industries Ministerial Council (PIMC) in regards 
to the Carrot Cyst Nematode Response Plan. The industry representatives 
of the National Management Group will report to their respective industry 
boards.  

Based on the outcomes of the Alert Phase, either the Operational or Stand 
Down Phase of PLANTPLAN will be activated. 

Operational Phase 
The Operational Phase of PLANTPLAN commences once the presence of 
carrot cyst nematode is confirmed and Carrot Cyst Nematode Response 
Plan is implemented. The aim of the Operational Phase is to eradicate the 
carrot cyst nematode.  

The Chief Plant Health Manager(s) in the affected State(s)/Territory(s) 
implement eradication procedures agreed to in the Carrot Cyst Nematode 
Response Plan. Depending on the extent of the incursion, most states and 
territories will have minimal involvement in a Carrot Cyst Nematode 
Response Plan, beyond a delimiting survey or supply of expertise or 
facilities. The Lead Agency(s) plays a major role in implementation. The 
Lead Agency(s) will coordinate the response under direction from the 
Consultative Committee on Emergency Plant Pests. The Office of the 
Chief Plant Protection Officer will coordinate national consultation and 
decision making as well as any international aspects of the emergency. The 
Lead Agency(s) for each State/Territory are listed on the Plant Health 
Australia web site at http://www.planthealthaustralia.com.au/plantplan  

Refer to Table 3 below for a summary of actions that will take place 
during the Operational Phase. 

http://www.planthealthaustralia.com.au/plantplan�
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Table 3 Actions taken during the Operational Phase 
(Bold text = Action taken, Plain text = Party responsible) 

State functions National functions Industry functions 

Communicate response 
strategy to property owner 

(CPHM) 

Communicate Response 

(CPPO) 

Communicate Response 

(Peak industry body(s)) 

Implement EPP Response Plan 

(Lead Agency) 

 Implement EPP Response 
Plan – publicity and 

awareness 
(Peak industry body(s) assist 
in implementation of agreed 

communication strategy) 

Provide regular reports and 
updates to CCEPP 

(Lead Agency) 

Evaluate eradicate on campaign 
progress – report to NMG  

(CCEPP) 

 

Down size response activities as 
appropriate 

(Lead Agency) 

  

 Endorse successful 
eradication/recommend 

termination of Response Plan  

(CCEPP) 

 

 Endorse successful 
eradication/recommend 

termination of Response Plan  

(CCEPP) 

 

 Decision on 
eradication/termination of a 

(NMG) 

 

NB: Some actions may occur simultaneously
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The primary role of the Lead Agency during an eradication campaign will 
be to:  

• Control or eradicate the carrot cyst nematode in line with the 
Consultative Committee on Emergency Plant Pests recommendations 
and the Carrot Cyst Nematode Response Plan endorsed by the National 
Management Group.  

• Report regularly to the Consultative Committee on Emergency Plant 
Pests on the progress of the eradication campaign. 

• Prepare budgets. 

• Enforce domestic trade restrictions, as recommended by the Domestic 
Quarantine and Market Access Working Group. 

• Negotiate and implement treatments which allow resumption of trade 
under regulatory controls.  

On entering the Operational Phase the State/Territory Pest Control 
Headquarter will be set up within the Lead Agency(s) to manage the carrot 
cyst nematode response. The State/Territory Pest Control Headquarter will 
evolve from the investigation team and will usually involve the 
investigation team members plus other members, as necessary.  

A Local Pest Control Centre will be set up to manage operational activities 
in the restricted area. During small scale emergencies the duties of the 
Local Pest Control Centre may be asumed by the State/Territory Pest 
Control Headquarter.  

Briefings for Industry and Government  
The Office of the Chief Plant Protection Officer, in collaboration with the 
Chief Plant Health Manager in the affected State/Territory will prepare 
briefings for Australian Government, State/Territory Governments and 
Industry. These inform recipients of the recommended Carrot Cyst 
Nematode Response Plan, including immediate plans for quarantine action 
and impacts on industry productivity.  

Communicate response strategy to property owner(s)  
The Chief Plant Health Manager(s) in the affected State/Territory(s) will 
advise affected property owners/agencies of the decision by the National 
Management Group to attempt eradication or any alternative action.  

Media brief  
Department of Agriculture Forestry and Fisheries will take responsibility 
for the national coordination of communication issues. As part of the 
communications strategy, a briefing covering carrot cyst nematode 
biology, impact, and safety issues for consumers, and quarantine response 
arrangements will be developed.  

Use of chemicals in an emergency response  
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Once the Australian Pesticides and Veterinary Medicines Authority has 
approved the importation and use of an overseas chemical treatment (if 
applicable) the Lead Agency(s) will have responsibility for determining 
the quantity of product that will be required and for arranging priority 
importation if required. Any person who will be involved in the 
application of the nematicide will need to receive necessary training in 
order for them to be accredited operators.  

The Manager of Chemical Standards (MCS) and State/Territory Pest 
Control Headquarter Operations Manager will arrange for short course 
training for suppliers and nominated applicators covering storage, 
technical information, safety, preparation, application and disposal 
methods, and roles and responsibilities. The Operations Manager will 
prepare documentation which identifies trained staff as accredited 
operators. 

The Manager of Chemical Standards and Operations Manager in 
conjunction with industry experts will develop a communication strategy 
for the use of chemicals in the Carrot Cyst Nematode Response Plan for 
growers, operators and industry experts.  

Implement Carrot Cyst Nematode Response Plan  
The Chief Plant Health Manager(s) of the Lead Agency will be responsible 
for overall management of the Carrot Cyst Nematode Response Plan. This 
includes declaring, in the format required by State/Territory legislation, 
that carrot cyst nematode incursion has occurred and for ensuring that the 
Operational Phase of PLANTPLAN is implemented.  

Progress evaluation  
The Lead Agency(s) will provide regular reports (efficiency audit reports 
and financial audit reports) to the Consultative Committee on Emergency 
Plant Pests both out of session and within session as agreed by the 
National Management Group. The Lead Agency(s) will bring all 
significant developments to the attention of the Consultative Committee on 
Emergency Plant Pests.  

External reviews of the eradication campaign by the Scientific Advisory 
Panel will take place as determined by the National Management Group.  

If key performance indicators agreed by the National Management Group 
in the Carrot Cyst Nematode Response Plan are not met, the Carrot Cyst 
Nematode Response Plan will be reviewed. The review will be managed 
by the Consultative Committee on Emergency Plant Pests and will take 
into account any newly gained information that might have contributed to 
key performance indicators not being met. Cost/benefit factors and 
operational details will be reviewed to identify inconsistencies with initial 
predictions. Depending on the outcome, a new Carrot Cyst Nematode 
Response Plan may be developed or the response altered to become a pest 
management program. 

A central aspect of a response to a carrot cyst nematode incursion is that 
the cost benefits and technical feasibility to attempt and continue 
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eradication. The Emergency Plant Pest Response Deed specifies an agreed 
limit on the total cost of an eradication effort. If expenditure on carrot cyst 
nematode response reaches 90 per cent of the agreed limit, the National 
Management Group will meet to review funding arrangements and the 
continuation of the response. 

Downsizing of response  
Towards the end of the Operational Phase, activities on infected properties, 
in the field, and at Local Pest Control Centre(s) and State/Territory Pest 
Control Headquarter(s) will begin to wind down and will require fewer 
resources.  
Managers at all operational levels will need to ensure that resources do not 
exceed operational requirements. The principles to remember in wind 
down operations are:  

• A written plan must be developed.  

• There must be a systematic approach.  

• That operations must be official and coordinated by the State/Territory 
Pest Control Headquarter Director. 

• Wind down operations should occur as soon as operational objectives 
are being achieved, rather than later. 

Endorse successful eradication or recommend termination and brief 
National Management Group 

The Lead Agency(s) will obtain endorsement from the Consultative 
Committee on Emergency Plant Pests that the criteria for successful pest 
eradication (established at the beginning of the program) have been met. In 
most eradication programs there will be a minimum period of time 
between the end of the eradication program and declaration of area 
freedom. 

Pest free area guidelines (guidelines being developed by Plant Health 
Australia and will be published once formal approval has been obtained) 
will provide a template for this activity. The Lead Agency(s) together with 
industry will have carriage of the development of the Pest Area Freedom 
submission.  

The National Management Group will formally declare area freedom 
based on technical advice from the Consultative Committee on Emergency 
Plant Pests. Based on the decision by the National Management Group, the 
Chief Plant Protection Officer will formally announce the decision. 

Stand Down Phase 
The Stand Down Phase will commence if:  

• The Investigation or Alert Phases fail to confirm the presence of a 
carrot cyst nematode. 
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• Eradication of a confirmed carrot cyst nematode is not considered 
cost/beneficial. 

• The National Management Group formally declares that the emergency 
situation is over.  

The Stand Down Phase should involve a review of the outbreak and the 
initiation of recovery actions (Table 4).  

Detection of carrot cyst nematode incursion is not confirmed  
When investigations conducted in the Alert Phase fail to confirm the 
presence of carrot cyst nematode, the Chief Plant Health Manager, 
State/Territory Pest Control Headquarter Director, and Plant Health 
Officers (PHOs) will notify people and agencies contacted during the Alert 
Phase that the threat of carrot cyst nematode incursion no longer exists.  

All staff involved will be given the opportunity to discuss any issues that 
arose during or after the process.  

When eradication of carrot cyst nematode is not considered 
cost/beneficial  

If the eradication of a confirmed carrot cyst nematode is not considered 
cost effective, efforts will move to controlling the spread of the nematode, 
investigating long-term control methods and movement restrictions.  

The relevant States/Territories will determine the appropriate strategy to 
be adopted. 

Incident termination process 

For each carrot cyst nematode incident that does not progress to a 
Response Plan, the Consultative Committee on Emergency Plant Pests 
should provide relevant and reasonable justification and advise the 
National Management Group either: 

STEP 1  

• That the incident does not relate to carrot cyst nematode. or  

• That the incident does relate to carrot cyst nematode but  

- The carrot cyst nematode is not capable of being eradicated or 
contained.  

- Eradication of the carrot cyst nematode is not considered 
cost/beneficial.  

The National Management Group should then make their determination. 
The resolution should include the relevant words from STEP 1 above.  

STEP 2  

This decision can be made out-of-session. 

Note that the composition of the National Management Group and The 
Consultative Committee on Emergency Plant Pests will usually be 



Pest Specific Incursion Management Plan 
            Carrot Cyst Nematode             Page 34 of 145 

  

different for each Emergency Plant Pest, and thus all relevant parties will 
need to vote on this for each Emergency Plant Pest (or group of 
Emergency Plant Pest(s) if there is a common National Management 
Group).  

A new incident of the same Emergency Plant Pest would again have to be 
considered against the criteria in the Emergency Plant Pest Response 
Deed.  

STEP 3 Any subsequent incidents  

When Carrot Cyst Nematode Response Plan is implemented  
Following declaration of a successful eradication or termination of the 
response due to:  

• All documents relating to the incident must be obtained and filed and 
all data entered into the Information Management System. 

• They should include a review of the process with all involved. 

• All personnel should be involved in a debrief. 

• Outstanding tasks should be handed over to everyday operational 
positions. 
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Table 4. Actions taken during the Stand Down Phase 
  (Bold text = Action taken, Plain text = Party responsible) 

State functions National functions Industry functions 

Prepare report for CCEPP 
and DQMAWG seeking 

agreement that eradication 
has been successful 

(Lead Agency) 

Accept recommendation from 
CCEPP and declare successful 

eradication  

(NMG) 

 

 

Review intra- and interstate 
quarantine arrangements  

(DQMAWG/Lead Agency) 

  

 

 

Notify trading partners 

(BA/AQIS) 

 

Provide records of expenditure 
and reports to PHA 

(Lead Agency) 

  

Incident debrief 

(Lead Agency) 

Incident debrief 

(CPPO) 

 

NB: Some actions may occur simultaneously
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Towards the end of the Operational Phase, activities on infected properties, in 
the field, at the Local Pest Control Centre(s) and State/Territory Pest Control 
Headquarter(s) will begin to wind down and will necessarily require fewer 
resources. Managers at all operational levels will need to ensure that resources 
do not exceed operational requirements. The principles to remember in wind 
down operations are:  

• A written plan must be developed. 

• There must be a systematic approach. 

• That they must be official and coordinated by the State/Territory Pest 
Control Headquarter Director once National Management Group has made 
the decision to terminate the campaign. 

• They should occur as soon as operational objectives are being achieved, 
rather than later. 

• They should include a review of the process with all involved. 

• All documents relating to the incident must be obtained and filed and all 
data entered into the Information Management System. 

• All personnel should be involved in a debrief. 

• Outstanding tasks should be handed over to everyday operational 
positions.  

Review of intra- and interstate quarantine arrangements  
If the eradication campaign is unsuccessful or the Carrot Cyst Nematode 
Response Plan is terminated prior to completion, the Domestic Quarantine and 
Market Access Working Group will consider criteria for establishing Pest Free 
Areas to support national and international trade. 

Notify trading partners  
If the eradication campaign is successful, the Department of Agriculture 
Forestry and Fisheries will advise relevant international trading partners and, 
if necessary, negotiate arrangements to re-instate trade.  

Acquittal of funds and program documentation  
States and Territories will provide financial audit reports as per the 
requirements in Section 2.12 (Accounting for a response plan/cost analysis) of 
the Emergency Plant Pest Response Deed.  

Funds will be released to cover costs associated with response activities and 
the program will be documented allowing for transparent reviews and 
assessments of the program. At the end of the Operational Phase, the costs of 
the program will be forwarded to Plant Health Australia, along with 
supporting documentary evidence. Plant Health Australia will then calculate 
the contributions of affected industry and government parties under the 
Emergency Plant Pest Response Deed.  

Incident debrief  
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The Chief Plant Protection Officer will coordinate a debriefing one or two 
weeks after the emergency is over. This will give staff, industry and others 
involved in the emergency response an opportunity to discuss any issues that 
arose throughout any phase of the response. It is essential that everyone 
involved in the response is included in the debriefing process.  

Revise PLANTPLAN  
Following the outcomes of debriefing, PLANTPLAN may require revision. 
Any proposed changes and reasons for change should be forwarded to Plant 
Health Australia  
Plant Health Australia Ltd  
Suite 5, FECCA House 4 Phipps Close DEAKIN ACT 2600  
Phone: (02) 6260 4322  
Fax:  (02) 6260 4321  
E–mail: admin@phau.com.au  
Web site www.planthealthaustralia.com.au. 

Any proposed changes will be collated and sent to all Plant Health Australia 
members for endorsement. 

mailto:admin@phau.com.au�
http://www.planthealthaustralia.com.au/�
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Roles and Responsibilities for key players in an Emergency 
Response  

Chief Plant Health Manager  
• Oversee the planning and management of the eradication or control 

campaign in accordance with the relevant legislation, policies, emergency 
management arrangements and PLANTPLAN strategies and procedures, 
with due consideration of the economic, commercial and social 
implications of all actions taken.  

• Arrange for urgent plant health matters not connected with the incursion to 
be dealt with across the State/Territory. 

• Ensure that accurate and timely advice is provided to the minister, 
Consultative Committee on Emergency Plant Pests, the public, all 
departmental staff, emergency management agencies and industry. 

• Assume the role of State/Territory Pest Control Headquarters Director in 
some emergency responses.  

Specific tasks through PLANTPLAN phases  
Investigation Phase 

Initiate procedures to achieve confirmation of the incident. Specific tasks 
include:  

• Developing a strategy for the disease investigation.  

• Appointing a State/Territory Pest Control Headquarter Director. 

• Arranging for the collection and submission of samples by the diagnostic 
team or Plant Health Officer (PHO) to the relevant laboratory. 

• Meeting with senior staff to:  

- Define the incident and confirm investigation response.  
- Assess the incident to determine appropriate resource allocations.  

• Ensuring the incident is registered on an appropriate Information 
Management System. 

• Briefing stakeholders as appropriate, including:  
- Chief Executive Officer. 

- Minister. 

- Executive. 

- Chief Plant Protection Officer. 

- Property owner(s). 

• Allocating resources and assigning a project code. 

• Assessing legislative options and legal powers required to institute the 
controls seen as necessary. 



Pest Specific Incursion Management Plan 
            Carrot Cyst Nematode   Page 39 of 145 

  

• Planning for field activities. 

• Maintaining a suitable response until the incident is fully defined and 
categorized. 

• Determining whether to proceed to the Alert Phase of PLANTPLAN 
following initial diagnosis of the pest. 

• Continuing to provide reports from diagnostic tests to senior management 
and minister. 

• Providing advice, together with the plant health specialist(s), to senior 
management and minister on when the identity of the causal agent can be 
confirmed and at what point interim quarantine action should be 
considered. 

• Seeking endorsement from The Consultative Committee on Emergency 
Plant Pests to proceed with the establishment of quarantine areas.  

Alert Phase  
Specific tasks include:  

• Placing the State/Territory Pest Control Headquarter Director staff on 
standby. 

• Placing the Local Pest Control Centre (LPCC) Controller on standby. 

• Activating the State/Territory Pest Control Headquarter. 

• Initiate a meeting of the Consultative Committee on Emergency Plant 
Pests. 

• Consulting with the Communications Manager in appointing an interim 
media spokesperson (Department of Agriculture Forestry and Fisheries). 

• Briefing industry and local governments as well as those listed in the 
Investigation Phase to inform them that PLANTPLAN has entered the 
Alert Phase.  

• Coordinating chemical control, including:  
- Advising the Manager of Chemical Standards (MCS) of the 

incursion and the requirement for emergency use of non-
approved pesticides (if required).  

- Providing the Manager of Chemical Standards with 
documentation on approved overseas use of actives, application 
rates and application methods, residues and any offsite issues. 

- Coordinating a submission to the Australian Pesticides and 
Veterinary medicine Authority (APVMA) including details of 
the pest alert, relevant overseas data on treatment, and the 
request for specific pesticide and specific pattern of use. 

- Negotiating directly with the Australian Pesticides and 
Veterinary Medicines Authority to resolve any outstanding 
issues and communicating proposed guidelines on control of use. 
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- Under the guidance of the Manager of Chemical Standards, 
develop the necessary approvals required by State/Territory 
legislation and the associated audit requirements. 

• Directing the State/Territory Pest Control Headquarter Director  and Local 
Pest Control Centre Controller to assess personnel and resources required 
should the response be elevated to the Operational Phase. 

• Notifying the Chief Plant Protection Officer within 24 hours of 
confirmation of an Emergency Plant Pest. 

• Arrange a draft media release by the media unit. 

• Ensure the Incursion Incident Report is regularly updated. 

• Provide regular reports to the Consultative Committee on Emergency 
Plant Pests with all relevant information on the detection. 

• Direct the Planning Manager to begin preparation of the Emergency Plant 
Pest Response Plan in accordance with the Emergency Plant Pest 
Response Deed. 

• Ensure that professionally photographed images of the pest/damage are 
taken (amateur photography is rarely adequate). 

Operational Phase  
If the presence of carrot cyst nematode is confirmed and the Carrot Cyst 
Nematode Response Plan is approved, the Chief Plant Health Manager will:  

• Direct that the Operational Phase of PLANTPLAN be implemented. 

• Advise the relevant minister’s office and departmental executive 
management and arrange all necessary legislative matters to initiate the 
eradication campaign, including:  

- Invoking any necessary regulations. 

- Proclaiming a Restricted Area (RA) and/or a Control Area (CA). 

- Invoking necessary funding arrangements through the treasury 
department. 

• Arrange for supply of chemicals for use in the emergency response by 
liaising with: 

- Other states/territories (as necessary) to identify initial quantity of 
pesticide required. 

- Relevant companies to arrange import within specified 
timeframes. 

- Australian Pesticides and Veterinary Medicines Authority to 
approve the importation of the chemical. and issue a permit to 
use it. 

• Ramp up control centres. 

• Ensure state employment conditions are satisfied. 
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• Brief persons and organisations notified under previous phases to advise 
them that the Operational Phase has been entered and to discuss any 
further actions required of them.  

Stand Down Phase  
The Chief Plant Health Manager will consult with the State/Territory Pest 
Control Headquarter Director to arrange a debrief of all staff who worked in 
the State/ Territory Pest Control Headquarter. Depending on the scale of the 
response, this may include senior Department Managers and/or Local Pest 
Control Centre operational staff.  

Note: This checklist is provided as a guide and does not contain every action 
that may be required in responding to an emergency/incident. The checklist is 
not in any particular order. 
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State/Territory Pest Control Headquarters (SPCHQ) Director  
The State/Territory Pest Control Headquarter Director is responsible for: 

•  Coordinating the response to the Emergency Plant Pest incursion by the 
Lead Agency, including all day to day operational matters. 

• The State/Territory Pest Control Headquarter Director reports to the Chief 
Plant Health Manager. 

• Manage the eradication/control campaign in accordance with the relevant 
legislation, policies and PLANTPLAN strategies and procedures with due 
consideration of the economic, commercial and social implications of all 
actions taken. 

• Manage the State/Territory Pest Control Headquarter. 

• Provide accurate and timely advice (often via the Chief Plant Health 
Manager to the minister, Consultative Committee on Plant Pest 
Emergency, the public, all departmental staff, emergency management 
agencies and industry. 

• Establish ongoing consultative and reporting arrangements between 
State/Territory Pest Control Headquarter Director and the Local Pest 
Control Centre. 

• Act as The Chief Plant Health Manager as required.  

Specific tasks through PLANTPLAN phases  

Investigation Phase  
Key tasks in this phase include:  

• Evaluating initial reports from the Plant Health Officer.  

• Sending the diagnostic team to the Suspected Premises.  

• Immediately notifying the Chief Plant Health Manager, both verbally and 
in writing, of results from all investigations.  

• Advising departmental management and relevant laboratory(s):  
- That PLANTPLAN is in the Investigation Phase. 

- Of the nature of the suspected Emergency Plant Pest. 

- Of the location(s) of the Suspected Premise(s). 

- Of any actions required of them. 

• Ensuring field staff have taken all necessary steps to limit the spread of the 
suspected Emergency Plant Pest such as:  

- Restricting product movements into and out of the Suspected 
Premise by the imposition of quarantine measures. 

- Controlling the movement of people in and out of the Suspected 
Premise or areas. 
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- Arranging for decontamination of people, vehicles, machinery 
that have already left the premises (Appendix 6). 

- Quarantining risk enterprises or locations where traces have been 
identified.  

Alert Phase  
Specific tasks include: 

• Activating the State/Territory Pest Control Headquarter section managers.  

• Analysing and evaluating information collected by the Plant Health 
Officers and ensuring this information is entered into the Information 
Management System.  

• Beginning the preparation of an Incursion Incident Report for submission 
by the Chief Plant Health Manager to the Consultative Committee on 
Emergency Plant Pests.  

• Initial development of the Emergency Plant Pest Response Plan.  

• Developing proposals for personnel and other resource requirements for 
Local Pest Control Centre operations.  

• Overseeing coordination of survey teams to:  
- Conduct initial inspections and surveys of the area to determine 

the extent of the outbreak.  

- Conduct trace backs to determine where the carrot cyst nematode 
might have come from and trace forward exercises to identify 
where the carrot cyst nematode might have spread (pest findings 
outside the affected sate are to be referred to the Consultative 
Committee on Emergency Plant Pests).  

- Undertaking relevant consultation to determine the boundaries 
for any Risk Areas or Control Areas which may need to be 
proclaimed if the diagnosis proves positive.  

• Preparing documentation/forms for the proclamation of quarantine areas in 
conjunction with the agencies senior legal officer.  

• Notifying relevant persons that PLANTPLAN is in the Alert Phase and 
providing other details as listed above (all key people who would be 
involved in operations must ensure that they can be contacted, after hours 
if necessary, and can locate all plans, procedures and resources).  

• Assisting, as required, the Local Pest Control Centre Controller and 
State/Territory emergency services in selecting a suitable site for the Local 
Pest Control Centre.  

Operational Phase 
If the presence of carrot cyst nematode is confirmed and the Carrot Cyst 
Nematode Response Plan approved, the State/Territory Pest Control 
Headquarter Director will:  
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• Expand the management of the State/Territory Pest Control Headquarter 
and appoint personnel to key positions.  

• Instruct the Local Pest Control Centre Controller to establish the Local 
Pest Control Centre and take charge of eradication or control activities in 
the Restricted Area.  

• Advise key departmental staff of the carrot cyst nematode incursion, the 
controls and movement restrictions on plants and plant products, vehicles 
and people and the potential need to provide staff to the Local Pest 
Control Centre and State/Territory Pest Control Headquarter.  

• Liase with the Communications Section to arrange preparation of media 
releases, including technical information, and initiate press conferences. In 
some cases joint State/Territory and Australian Government media 
releases may need to be issued.  

• Ensure key contacts (as above) are advised:  
- That PLANTPLAN is in the Operational Phase.  

- Of the nature of the pest (carrot cyst nematode). 

- Of the location of the Infected Premises. 

- Of the boundaries of the Restricted Areas and Control Areas and 
conditions that apply therein.  

- Of the location and contact details of the Local Pest Control 
Centre and State/Territory Pest Control Headquarter. 

- That no visits are to be carried out on premises with susceptible 
species within the Restricted Area unless permission has been 
granted by the Local Pest Control Centre Controller.  

- That urgent premises visits may be carried out in the Control 
Area only by taking full decontamination procedures on entering 
and leaving all premises. 

- That any suspicions of carrot cyst nematode must be reported 
immediately to the Local Pest Control Centre. 

- Of any actions required of them. 

- Of the name of media contacts and key spokespersons.  

• Arrange for the appointment (gazettal) of interstate and other appropriate 
personnel as inspectors under the relevant legislation.  

• Arrange for approved valuers to be appointed under the relevant 
legislation. 

Stand Down Phase 
Key tasks are to:  

• Close the State/Territory Pest Control Headquarter.  

• Ensure all records relating to the Emergency Plant Pest response are held 
securely so they are available for future retrieval. 



Pest Specific Incursion Management Plan 
            Carrot Cyst Nematode   Page 45 of 145 

  

• In consultation with the Chief Plant Protection Officer arrange a debrief 
for all staff who worked in the State/Territory Pest Control Headquarter 
(depending on the scale of the response this may include senior 
department managers and/or staff from the Local Pest Control Centre).  

Note: This checklist is provided as a guide and does not contain every action 
that may be required in responding to an emergency/incident. The checklist is 
not in any particular order.  
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Local Pest Control Centre (LPCC) Controller 
• Develop a detailed program for eradication, control and surveillance 

activities within the Restricted Area and other areas as defined by the 
Chief Plant Health Manager in accordance with PLANTPLAN and/or with 
plans determined by the Chief Plant Health Manager.  

• On approval from the Chief Plant Health Manager, implement and manage 
the campaign in the Restricted Area (and other areas as defined) including 
task analysis, priority setting and resource estimation and allocation.  

• Ensure that the State/Territory Pest Control Headquarter Director is 
advised of the progress of the program.  

• Ensure that activities are technically sound, lawful and cost-effective.  

• Ensure effective management of staff and resources (physical and 
financial).  

• Monitor the progress of the campaign and obtain authorisation from 
State/Territory Pest Control Headquarter Director for modifications as 
required.  

• Maintain contact with emergency service organisations, industry, the local 
media and relevant government departments.  

Specific tasks through PLANTPLAN phases  
Alert Phase 

The Local Pest Control Centre Controller is activated by the Chief Plant 
Health Manager early in the Alert Phase. Specific tasks include:  

• Coordinating the identification of likely Local Pest Control Centre sites.  

• Determining likely personnel requirements.  

• Ensuring relevant personnel are put on standby and the Local Pest Control 
Centre is scaled up to a level commensurate with the level of suspicion 
regarding the Emergency Plant Pest detection.  

Operational Phase  
If the presence of carrot cyst nematode is confirmed and the Carrot Cyst 
Nematode Response Plan approved, the Local Pest Control Centre Controller 
will:  

• Coordinate establishment of the Local Pest Control Centre. 

• Ensure an incident action plan is developed for field operations (both short 
term and longer term).  

• Ensure State/Territory Pest Control Headquarter Director is kept up-to-
date on field operations.  

• Ensure an initial briefing is given to:  
- Other local managers within the department that have 

responsibilities inside the Restricted Area.  
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- Local government (Shire Secretary).  

- Appropriate industry contacts for those in the Restricted Area. 

- Risk enterprise managers.  

• Ensure plant health consultants, departmental district staff and key 
industry contacts in the affected area are advised:  

- That PLANTPLAN is in the Operational Phase. 

- Of the nature of the Emergency Plant Pest (carrot cyst nematode). 

- Of the location(s) of the Infected Properties. 

- Of the boundaries of the Restricted Area and Control Area and 
conditions that apply therein. 

- Of the contact details for the Local Pest Control Centre. 

- That no visits are to be carried out on properties with susceptible 
species within the Restricted Area unless permission has been 
granted by the Local Pest Control Centre Controller. 

- That any suspicions of the carrot cyst nematode incursion must 
be reported immediately to the Local Pest Control Centre and the 
person reporting must remain on the premises until permission is 
given by the Local Pest Control Centre Controller or Operations 
Manager or Plant Health Investigations Manager to leave. 

- Of the contacts for all media enquiries.  

The Local Pest Control Centre Controller will also need to liaise with the 
State/Territory Pest Control Headquarter Director regarding:  

• The declaration of the Restricted Area and Control Area and conditions, 
including produce standstill arrangements that apply in these areas.  

• The contact details of the Local Pest Control Centre and State/Territory 
Pest Control Headquarter.  

• Resource requirements and their supply (personnel and equipment). 

• Any urgent tracings on and off the Infected Premises that need to be 
referred to the State/Territory Pest Control Headquarter.  

Stand Down Phase  
Key tasks are to:  

• Close the Local Pest Control Centre.  

• Ensure all records relating to the Emergency Plant Pest Response are held 
securely so they are available for future retrieval.  

• In consultation with the Chief Plant Protection Officer arrange a debrief 
for all staff who worked in the Local Pest Control Centre (depending on 
the scale of the response this may include senior department managers 
and/or staff from the State/Territory Pest Control Headquarter).  
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Note: This checklist is provided as a guide and does not contain every action 
that may be required in responding to an emergency/incident. The checklist is 
not in any particular order.  
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Plant Health Officer (PHO) 
Specific tasks through PLANTPLAN phases  
Investigation Phase  

Where there are grounds for suspicion of carrot cyst nematode incursion, the 
Plant Health Officer should notify the Chief Plant Health Manager of the 
notification, details of the premises and then:  

• Check to ensure adequate supplies are carried in their vehicle (Appendix 
6).  

• Notify office staff where possible of intended actions and request that the 
investigation be kept confidential.  

• Proceed to the suspected property(s).  

• Examine affected plants.  

• Discuss the details of the suspected carrot cyst nematode and the actions 
that will be taken with the property owner/manager.  

• Notify the Chief Plant Health Manager of the outcome of the investigation 
and provide verbal details and ensure the following details are entered in 
the Information Management System:  

- The name, address and phone number of the property 
owner/manager.  

- The nature of the pest suspected.  

- The exact location of the suspected case(s).  

- Findings from the examination of affected plants.  

- The need for a diagnostic team to re-examine the case.  

- The need (or otherwise) for quarantine.  
- The property identification code (unique property identifier or 

GPS).  

• Determine the need for:  

- Any urgent tracings.  

- Other assistance.  

- Decontamination procedures that may need to be arranged for 
people, produce, vehicles or machinery that have recently left the 
property (Appendix 6).  

Alert Phase 
In addition to the actions listed above, where there is a high level of suspicion 
of carrot cyst nematode incursion, the Plant Health Officer should:  

• Quarantine or arrange for quarantine of the premises to stop the movement 
of plants, produce and other objects into and out of the suspect property.  
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• Serve or arrange to have the owner or manager served with a notice of 
quarantine.  

• Restrict the movement of people and plants within the property.  

• Arrange for boundaries to be secured so that only one gate, which can be 
controlled, is left as an entrance to the premises. 

• Ensure they are readily contactable by phone or other appropriate means.  

When the diagnostic team (if requested) arrives at the Suspected Premise, the 
Plant Health Officer must arrange for plants showing the full range of 
symptoms to be presented for examination.  

Before leaving the suspected infestation(s), the Plant Health Officer should 
ensure procedures are in place to allow personal/family movement on and off 
the property for essential purposes.  

When leaving the property, ensure full decontamination procedures are 
followed (Appendix 6).  

Operational Phase 
At the Suspected infestation, the Plant Health Officer or delegate must act as 
site supervisor until relieved and consult with and liaise with the 
owner/manager to plan infected property(s) activities to ensure 
owner/manager involvement in the process. This may include:  

• Reinforce the provisions of quarantine and ensure adequate property 
security. 

• Implementing appropriate decontamination procedures (Appendix 6).  

• Provide advice to the Local Pest Control Centre (or the State/Territory 
Pest Control Headquarter if necessary) on the resource requirements for 
preliminary but urgent, destruction and disposal of infected and risk plants 
and produce and contaminated materials.  

• Make a preliminary assessment of suitable destruction procedures and 
locations.  

• Maintain records and an accurate inventory of plants and produce for 
valuation purposes.  

• Ensuring communications from the Local Pest Control Centre are 
facilitated.  

• Advising the Local Pest Control Centre (or State/Territory Pest Control 
Headquarter if necessary) of further urgent tracings and priority nearby 
properties which should be visited.  

• Ensuring the welfare of the personnel on the property by ensuring their 
short-term needs for food and other requirements are met.  

Note: This checklist is provided as a guide and does not contain every action 
that may be required in responding to an emergency/incident. The checklist is 
not in any particular order.  
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Diagnostic Team  
People collecting samples must be appropriately trained in 
sampling and packaging techniques and appropriate safety and 
decontamination procedures.  
• Collect appropriate samples to ensure that a diagnosis can be made as 

quickly as possible.  

• Ensure samples are securely packaged and transported under appropriate 
guidelines and protocols (Appendix 3).  

• Assist with the visual evaluation of affected plants.  

• Obtain an independent diagnosis.  

• Ensure that chain of evidence requirements for collection of samples are 
satisfied (Appendix 5) – an unbroken chain of evidence must be 
maintained for results to be admissible in a court of law so appropriate 
security measures and documentation procedures must be followed at all 
times.  

• Lodge specimens with recognised pathology collections.  
Generally the State/Territory Plant Headquarter Director will oversee the 
formation of the diagnostic team. The team should be briefed on:  

• The name of the owner or manager of the affected property.  

• The location of the suspect infestation.  

• The details of the suspect pest and preliminary findings.  

• Specific actions required of them.  

• Quarantine and decontamination requirements for entry to and departure 
from the Suspected Premises (Appendix 6).  

• Arrangements for the dispatch of samples for laboratory examination 
(Appendix 3). 

• Communication arrangements.  
The diagnostic team should ensure they have a clean vehicle and the following 
equipment:  

• Adequate protective clothing, overalls, rubber boots, hats and appropriate 
decontamination kit.  

• A previously prepared Emergency Plant Pest diagnostic kit (Appendix 3).  

• Mobile communications equipment (if appropriate).  

• Relevant containers and paperwork for packaging biological specimens 
(Appendix 3). 

• Appropriate maps.  
Upon arrival at the suspected infestation the diagnostic team should:  

• Leave the vehicle outside the property.  
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• Change into protective clothing and leave street clothes in the car.  

• Disinfect boots and waterproof clothing before entering the premises.  

• Conduct examinations and collect samples and additional information as 
required.  

• Ensure representative plants of each species are examined.  

• Report the detection of pathological signs, pest presence and significant 
epidemiological information to the Chief Plant Health Manager or 
State/Territory Pest Control Headquarter Director.  

• Pack samples in sealed containers that can be effectively disinfected off 
the property.  

• Decontaminate themselves and equipment on departure.  

• Place protective clothing in sealed bags for further decontamination.  

• Dispatch samples to the appropriate diagnostic laboratory approved by the 
Chief Plant Health Manager. 

• Report findings of the investigations, including an assessment of the 
probability of an Emergency Plant Pest to the Chief Plant Health Manager. 
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Industry Representatives  
Industry representatives will fulfill a number of roles at different levels, 
namely:  

• Industry Liaison Coordinator (ILC) in the State/Territory Pest Control 
Headquarter.  

• Industry Liaison Officer (ILO) at the regional level in the Local Pest 
Control Centre.  

• National technical representative on the Consultative Committee on 
Emergency Plant Pests.  

• National representatives at the National Management Group level.  



Pest Specific Incursion Management Plan 
            Carrot Cyst Nematode   Page 54 of 145 

  

Industry Liaison Coordinator  
Key activities include:  

• Preparing comprehensive advice on the affected State/Territory industry, 
including advice on its size, distribution, sources of supply, marketing 
practices, industry organisations and all other factors which may affect the 
eradication/control program. 

• Providing advice on the practicality and other economic consequences of 
actions proposed for eradication/control purposes.  

• Providing advice on plans for handling potentially contaminated material, 
including identifying the steps required to pick up, handle, process and 
distribute this material and limit the spread of infection.  

• Consulting with other state/territory industry contacts about the campaign 
and acting as a focus for contact with national peak industry body(s).  

• Consulting with the Industry Liaison Officer at the regional Local Pest 
Control Centre level and the Consultative Committee on Emergency Plant 
Pests and National Management Group industry representatives on a 
regular basis.  
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Industry Liaison Officer (ILO)  
Key activities include:  

• Preparing comprehensive advice on the affected local industry, including 
advice on its size, distribution, sources of supply, marketing practices, 
industry organisations and all other factors which may affect the 
eradication/control program.  

• Providing advice on the practicality and other economic consequences of 
actions proposed for eradication/control purposes.  

• Providing advice on plans for handling potentially contaminated material, 
including identifying the steps required to pick up, handle, process and 
distribute this material and limit the spread of infection.  

• Consulting with other local industry contacts about the campaign and 
acting as a focus for contact with the local industry.  

• Briefing the State/Territory Industry Liaison Coordinator and the 
Consultative Committee on Emergency Plant Pests representative on a 
daily basis.  

National Management Group industry representatives will be involved in 
national decision-making and will undertake their role according to carrot cyst 
nematode training.  

Industry representatives on the Consultative Committee on Emergency Plant 
Pests will make recommendations about the technical feasibility of Carrot 
Cyst Nematode Response Plan. 
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Table 5. Initial Stage: Pre-confirmation of carrot cyst nematode 

Days after 
initial 

notification 
Issue Responsibility Action 

Stage 1: 
Day 1 

Notification of  suspected 
carrot cyst nematode 

Government field Officers, 
Industry field Staff 

Consultants 
Growers 

● Collect information from growers on extent of 
symptoms, how long they have been present, 
nematicides and other treatments used. 

● Hold specimens under secure conditions (Appendix 2). 
● Arrange collection and dispatch of samples by express 

courier to appropriate diagnostic labs.  
● Alert diagnostic laboratory(s).  

Stage 1: 
Initiate by Day 

1 - 4 
 

Examination of plant 
symptoms, presence, of 

the nematode and alerting 
appropriate authorities 

Diagnostic Laboratories ● Check leaf, tap root, small roots (radicles), of the plant, 
confirm identification of the nematode. 

● Alert Chief Plant Health Manager (State) and contact 
national experts in regard to further identification. 

Establishment of interim 
quarantine Phase 1. 

Create response team and 
State Pest Control 

Headquarters (SPCHQ) 

Chief Plant Health Manager 

(State) 

● If the growers have already sprayed nematicides several 
times without success, the Chief Plant Health Manager 
(State) should consider establishing an interim 
quarantine on the affected property.  

Communication Chief Plant Health Manager 

(State) 

● Advise property owner and the Chief Plant Protection 
Officer (CPPO). 

● Communicate the need to maintain confidentiality. 

Emergency use of 
nematicides/or herbicides 

on the contaminated 
field 

Chief Plant Health Manager 
(State) 

● Consider using herbicides to destroy the hotspot in the 
infected field and using nematicides to treat the rest of 
the field. 

● Consider applying nematicides to crops on nearby  
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Table 5. Initial Stage: Pre-confirmation of carrot cyst nematode 

Days after 
initial 

notification 
Issue Responsibility Action 

properties. 
● Liaise with Australian Pesticides & Veterinary Medicine 

Authority (APVMA) for emergency approval and / or 
import of additional nematicides. 

● Advise State Chemical Standards of the potential for 
increased demand for nematicides. 

Stage 1: 

Initiate by Day 
2-4 

 

Implement delimiting 
survey 

Chief Plant Health Manager 

(State) 

● Experienced plant nematologists and quarantine 
personnel to survey associated and neighbouring 
properties. 

● Record samples and field site details. 

● Send new samples to diagnostic labs. 

Establishment of interim 
quarantine Phase 2 

The Chief Plant Health Manager 

(State) 

● Establish interim quarantine on property. 

● Inform and counsel owners of property under interim 
quarantine. 

● Commence planning for establishment of official 
quarantine zones and additional field surveys in other 
carrot growing districts. 

Database systems State Pest Control Headquarters 
● Develop appropriate systems for recording survey and 

sample details, for data entry and retrieval. 

● Develop information packages for users. 

Information for 
management and industry 

State Pest Control Headquarters ● Update Senior Management at the State level, the Chief 
Plant Protection Officer, and selected carrot industry 
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Table 5. Initial Stage: Pre-confirmation of carrot cyst nematode 

Days after 
initial 

notification 
Issue Responsibility Action 

leaders (including organic producers).  

● Prepare briefings for Government and Industry leaders. 

● Communicate the need to maintain confidentiality. 

Interim funding Chief Plant Health Manager 
(State) 

Executive State Department of 
Agriculture 

● Develop an interim budget for quarantine action until 
cost sharing arrangements are approved. 

Chemical control 
Strategies 

State Pest Control Headquarters 
● Confirm approvals for temporary registration (APVMA) 

and emergency use of nematicides (State Agencies). 

● Apply new preventive nematicide programs to nearby 
properties in the same district. 

Media liaison Department of Agriculture 
Fisheries and Forestry (DAFF) 

● Respond to requests from media and avoid disclosing 
site location until the outbreak is confirmed. 

Contact Australian and 
overseas experts, arrange 

visits 

State technical advisors ● Established experts to be contacted. 
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Table 6. Second Stage: Confirmation of carrot cyst nematode 

Time Issue Responsibility Action 

Stage 2: 
Day 1 

Communication of new 
information on detection of the 

carrot cyst nematode (when 
available) 

State Pest Control 
Headquarters 

Negative result: 

The nematode is not carrot cyst nematode 

● Suspend operations. 
● Remove quarantine on property. 
● Inform Senior management, CPPO and industry  

leaders. 
● Cancel international experts. 
Positive result: 

The nematode is carrot cyst nematode 

● Implement new nematicide programs. 
● Begin surveying within 5 km radius surrounding the 

out-break. 
● Define high risk quarantine zones (consider  

controlling movement of plant material, soil, 
implementing on-farm biosecurity measures and 
restricting movement of machinery). 

● Consider implementation of a 10 km risk zone 
around infested properties. 

● Inform property owner/agencies of new results, 
arrange professional counselling. 

● Prepare briefings for the State carrot industry 
leaders, Senior Management and CPPO on latest 
results. 

● The organic vegetable industry will have to be taken 
into consideration when implementing any 
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Table 6. Second Stage: Confirmation of carrot cyst nematode 

Time Issue Responsibility Action 

chemical management plans. 

Stage 2: 
Initiate by Day 2 

Assemble survey teams 

 

State Pest Control 
Headquarters 

● Provide details of outbreak and briefings to leaders, 
assemble survey teams and associated resources. 

● Communicate the need to maintain confidentiality. 

Information for State and 
Commonwealth governments 

CPPO, State Pest Control 
Headquarters 

● Convene meeting of Consultative Committee on 
Exotic Plant Pests and Diseases (CCEPPD), 
circulate summaries and maps of the outbreak 
situation. 

● Confirm proposed arrangements for overseas experts 
if needed. 

Implementation of official 
quarantine surveys 

State Pest Control 
Headquarters 

Assemble and brief quarantine alert teams, commence 
survey and sampling protocols. 

● Adhere to strict hygiene protocols (Appendix 6). 
● Map symptoms at affected sites. 
● Trace back/forward to identify properties at risk. 
● Review and adjust quarantine zones. 
● Diagnostic testing of samples from survey. 

Implementation of official survey 
to confirm pest free areas 

State Pest Control 
Headquarters 

● Plan and commence targeted surveillance of  
production districts not implicated in the initial 
outbreak to confirm their area of freedom for 
national and international trading issues. 

● Adhere to strict hygiene protocols. 

 Decisions: Consultative Committee on 
Emergency Plant Pests 

● Results of diagnostic, distribution of the carrot cyst 
nematode. 

● Consensus on establishment of the area of the    



Pest Specific Incursion Management Plan 
            Carrot Cyst Nematode                Page 61 of 145 

 

Table 6. Second Stage: Confirmation of carrot cyst nematode 

Time Issue Responsibility Action 

■ Eradication or containment 

■ Funding for eradication 

■ Controls on national and 
   international trade 

■ Compensation 

■ Communication 

(CCEPP) including industry 
representatives and 

Domestic Quarantine & 
Market Access Working 

Group (DQMAWG) 

quarantine zone. 
● Confirmation of either initial eradication or    

containment strategies. 
● Cost benefit analysis of proposed action to assist 

decision on cost sharing. 
● Impact on international trade. 
● Planning and implementation of initial intra - and 

interstate controls on movement of carrots.  
● Commissioning of survey to define pest free 

production areas. 
● Briefing papers for Primary Industries Standing 

Committee (PISC) and Plant Health Australia 
(PHA) incorporating approvals for initial cost 
sharing (pending consensus on eradication) and 
arrangements for compensation (consultation with 
PHA). 

● Establish, contact and organize visit by overseas 
specialists.  

● The organic vegetable industry will have to be taken 
into consideration when implementing any 
chemical management plans. 

Stage 2: 
Initiate by Day 3 

Communication of response 
strategy to property owner 

State Pest Control 
Headquarters 

● Affected properties owner(s)/producer(s) advised of 
decision to eradicate or contain. 

● Comprehensive explanation of intended survey and 
response action. 

● Option of marketing carrot and arrangements for 
compensation. 
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Table 6. Second Stage: Confirmation of carrot cyst nematode 

Time Issue Responsibility Action 

Briefings for State and 
Commonwealth government 

Chief Plant Health Manager 
(State) CPHM 

● Synchronised briefings for State and 
Commonwealth Government, PHA, incorporating 
recommended Government response. 

Briefing for Industry Chief Plant Health Manager 
(State) CPHM 

Briefings for carrot industry representatives on: 
● Current situation particularly immediate plans for 

quarantine action (survey, destruction, nematicide 
treatments, movement controls). 

● Impact on national and international trade. 

Information for media Chief Plant Health Manager 
(State) 

State Pest Control 
Headquarters 

● Development and release of briefing for media 
covering carrot cyst nematode, impact, quarantine 
response, safety issues and consumers. 

Confirm plan for eradication 
response (killing of infected crop 

and adjacent buffers) 

State Pest Control 
Headquarters 

Carrot growing districts and other host plants: 

● Collect plants and destroy on quarantine approved 
sites. 

● Spray with new nematicide program as a preventive 
measure. 

Home gardens: 

● Destroy all infested plants, bag and carefully    
remove for disposals at approved tips. 

● The organic vegetable industry will have to be taken 
into consideration when implementing any 
chemical management plans. 
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Table 6. Second Stage: Confirmation of carrot cyst nematode 

Time Issue Responsibility Action 

● Disinfestation of equipment and machinery. 

OR containment response  

 
Containment response (selective 
removal of hot spot, treatment of 

neighbouring crops) 

State Pest Control 
Headquarters 

● Arrange machinery for spraying and harvesting of 
infected plants and their destruction (on quarantine 
approved sites). 

● The organic vegetable industry will have to be taken 
into consideration when implementing any 
chemical management plans. 

Media briefing State Pest Control 
Headquarter 

● Preparation of briefing for media on eradication 
protocol including technical justification. 

Stage 2: 
Initiate by Day 4 

Review infrastructure, facilities 
and operations 

State Pest Control 
Headquarters 

● Review arrangements for courier, labelling systems 
for samples and data processing, databasing and 
data retrieval. 

● Refine operational and resourcing of the quarantine 
measures. 

● Confirm Headquarters for management of operation. 

● Develop and refine financial management system. 

● Provide daily briefings for overseas experts. 

● Summarise available information for meeting of  
CCEPP. 

● Visit properties to review field operations. 

● Maintain professional counselling for owners of  
affected properties. 
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Table 6. Second Stage: Confirmation of carrot cyst nematode 

Time Issue Responsibility Action 

Program for arrival of overseas 
experts 

Chief Plant Health Manager 

(State) 

● Review of diagnostic results, of plant eradication, 
containment, and of survey protocols. 

● Meet with government, industry representatives, and 
CCEPP. 

● Provide report and recommendations. 

Stage 2: 
Initiate by Day 5 

Prepare data for Primary Industry 
Standing Committee (PISC) paper 

for discussion by CCEPP 
 

Chief Plant Health Manager 
(State/Territory) 

Summarise: 

● The number of infested properties and the number of 
not surveyed properties. 

● The survey on pest free areas. 

● The progress of eradication/containment action. 

● The budget. 

● Trade restrictions. 

● The Information on cost benefit analysis. 

Stage 2: 
Day 6 

Draft PISC paper  

Chief Plant Protection Officer 

Plant Health Manager 
(State) 

● Circulation to CCEPP and Domestic Quarantine and 
Market Access Working Group. 

Stage 2:Initiate by 
Day 7 Further diagnostic results Chief Plant Health Manager 

(State) 

● Summaries results of comprehensive diagnostic tests 
forwarded to CPPO and CCEPP. 

● if positive proceed as planned. 
● if negative proceed to wind back. 

Third meeting of CCEPP CCEPP and Domestic 
● Consider the latest diagnostic results and the extent 

of quarantine zones. 
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Table 6. Second Stage: Confirmation of carrot cyst nematode 

Time Issue Responsibility Action 

Quarantine & Market 
Access Working Group 

● Consider recommendations from cost benefit    
analysis. 

● Consider issues for establishment of Pest Free  
Areas for national trade. 

● Report on impact on international trade. 

● Consider PISC paper, especially cost sharing  
recommendations. 

● Ensure communication with PHA. 

● Develop paper for peak industry. 

● Recommend options for compensating growers. 

Stage 2: 
Initiate by Day 8 

 

Implementation of 
recommendations from CCEPP 

 

CPPO Chief Plant Health 
Manager (State) 

 

● PISC paper circulated to States. 
● Conference call of Domestic Quarantine and Market 

Access Working Group to consider development of 
protocols for interstate trade. 

● Meeting convened with industry to advise on 
situation and future action. 

Stage 2: 
Initiate by Day 9 

 

On going implementation of 
program 

 

State Pest Control 
Headquarters Industry body 

 

Bi-weekly meeting of State Pest Control Headquarters 
to review the following: 
● On going surveying and trace-backs. 

● Diagnostic results. 

● Re-inspection of quarantine zones. 

● Movement control of carrots, other host plants, 
machinery and staff.  
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Table 6. Second Stage: Confirmation of carrot cyst nematode 

Time Issue Responsibility Action 

● Communication to government, industry and media. 

● Compensation issues. 

● Trouble shooting. 

● Financial management. 

● Headquarters inspection. 

● Counselling. 
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Table 7. Final Stage: Stand Down 

Issue Responsibility Action 

Report to CCEPP and DQMAWG State Pest Control Headquarters Industry body ● Prepare a report CCEPP and DQMAWG    
seeking agreement that the program has 
been successful. 

Review intra- and interstate quarantine 
arrangements 

DQMAWG and State Pest Control 
Headquarters 

● Review and adjust quarantine zones. 

Incident debrief CPPO, State Pest Control Headquarters 

 

● Convene meeting of Consultative Committee 
on Exotic Plant Pests and Diseases 
(CCEPPD), circulate summaries and maps 
of the outbreak situation. 

● Confirm proposed arrangements for  
overseas experts if needed. 

Implementation of long term control measures 

 

DQMAWG and Industry bodies 
Meeting of DQMAWG and Industry bodies to 
review the following: 

● On going surveying. 

● Areas of Freedom. 

● Trade Barriers. 

● Chemical Strategies. 

● Management Strategies. 
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Table 8 Government Contacts 

STATE AND TERRITORY: the Domestic Quarantine and Market Access 
Working Group (DQMAWG) 

ACT NEW SOUTH WALES 

Rod West 
Senior Manager Environment Protection & 
Heritage Dept of Territory and Municipal 
Services. GPO Box 158 
Canberra  ACT 2601 
Tel:  (02) 6207 2581 
Fax:  (02) 6207 6084 
Email: Rod.West@act.gov.au 

Satendra Kumar 
Strategy Leader, Plant Biosecurity 
NSW Department of Primary Industries 
Locked Bag 21 ORANGE  NSW  2800 
Tel:  (02) 6391 3174 
Fax:  (02) 6391 3740 
Email: satendra.kumar@dpi.nsw.gov.au 
Mobile:  0427 001 786 

NORTHERN TERRITORY QUEENSLAND 

Jim Swan 
Dept of Primary Industry, Fisheries and 
Mines 
GPO Box 3000 
DARWIN  NT  0801 
Tel:   (08) 8999 2088 
Fax:  (08) 8999 2111 
Email: james.swan@nt.gov.au 

Cameron Tree (Chair) 
Principal Plant Health Officer, Plant 
Biosecurity, Biosecurity Queensland 
Department of Primary Industries and 
Fisheries, GPO Box 46 
BRISBANE  QLD  4001 
Tel:  (07) 3239 3980 
Fax:  (07) 3211 3293 
Email:  cameron.tree@dpi.qld.gov.au 
Mobile:  0409 614 887 

SOUTH AUSTRALIA TASMANIA 

Bruce Baker 
Manager Compliance and Surveillance 
Plant Health Operations Primary Industries 
& Resources SA 
46 Prospect Road 
PROSPECT   SA 5082 
Tel:  1300 666010 
Fax:  (08) 8344 6033 
Email: baker.bruce@saugov.sa.gov.au 
Mobile:  0417 819 873 

Colin Sherman 
Manager, Program Planning, Quarantine 
Services, Dept of Primary Industries Water & 
Environment, Quarantine Centre  
Macquarie Wharf No 1 Hunter Street  
HOBART TAS 7000 
Tel:  (03) 6233 3528 
Fax:  (03) 6233 3307 
Email: colin.sherman@aqis.gov.au 
Mobile:  0419 383 812 

mailto:Robert.Neil@act.gov.au�
mailto:satendra.kumar@dpi.nsw.gov.au�
mailto:%20rex.pitkethley@nt.gov.au�
mailto:cameron.tree@dpi.qld.gov.au�
mailto:baker.bruce@saugov.sa.gov.au�
mailto:colin.sherman@aqis.gov.au�
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VICTORIA WESTERN AUSTRALIA 

Gary D’Arcy 
Senior Officer, Plant Protection and Market 
Access Plant Standards Branch 
Dept of Natural Resources & Environment 
Private Bag 15, Scoresby Business Centre 
KNOXFIELD  VIC  3176 
Tel:  (03) 9210 9392 
Fax:  (03) 9210 9396 
Email: gary.darcy@dpi.vic.gov.au 

Graeme Lukeis 
Policy Officer, Plant Biosecuity 
Department of Agriculture 
3 Baron-Hay Court 
SOUTH PERTH  WA  6151 
Tel:  (08) 9368 3859 
Fax:  (08) 9334 1888 
Email: glukeis@agric.wa.gov.au 
Mobile:  0404 819 516 

COMMONWEALTH 

BIOSECURITY AUSTRALIA AQIS 

Rob Schwartz / David Letham 
Senior Manager Plant Biosecurity 
Agriculture Fisheries and Forestry Australia 
GPO Box 858, CANBERRA ACT 2601 
Tel: (02) 6272 4865 
Fax: (02) 6272 3307 
Email: rob.schwartz@affa.gov.au 

Plant Programs Branch 
AQIS 
GPO Box 858 
CANBERRA  ACT  2601 
Tel:  (02) 6272 5792 
Fax:  (02) 6272 3745 

PLANT HEALTH AUSTRALIA OCCPO 

Rod Turner 
Program Manager 
Plant Health Australia 
PO Box 363 
CURTIN  ACT  2605 
Tel:  (02) 6260 4322 
Fax:  (02) 6260 4321 
Mobile:  0414 552 300 
Email: rturner@phau.com.au 

Roberta Rossely (Secretariat) 
Office of the Chief Plant Protection Officer 
Agriculture Fisheries and Forestry Australia 
GPO Box 858, CANBERRA ACT 2601 
Tel: (02) 6272 4825 
Fax: (02) 6272 5835 
Email: roberta.rossely@affa.gov.au 

CERTIFICATION SERVICES WORKING GROUP 

Gary Cox (Chair) 
Leader, Market Access & Certification.  
State Quarantine Services (SQS), Plant Health Operations,  
PIRSA, 46 Prospect Road, PROSPECT  SA  5082 
Tel:     1300 666 010  
Mob:   0427 978 704 
Email:  cox.gary@saugov.sa.gov.au   

mailto:gary.darcy@dpi.vic.gov.au�
mailto:glukeis@agric.wa.gov.au�
mailto:rturner@phau.com.au�
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Risk Mitigation Measures, Quarantine Zones and Movement Controls 

National Quarantine Review 

Import conditions for carrots  
Fresh and unprocessed carrots are considered high risk and are permitted 
entry into Australia under strict import conditions.  

These conditions include: 

• Issuing of import permits prior to importation.  

• Inspection regimes prior to importation which check for freedom from 
live insects, nematode, disease symptoms, contaminant seeds, soil and 
other debris prior to arrival in Australia. 

• Appropriate plant packaging material.  
Currently, as a standard procedure, there is a 600-unit inspection for 
carrots from New Zealand, the only country exporting carrots to Australia. 

Additional information on the most up-to-date import conditions for 
carrots is available on the AQIS web site (www.aqis.gov.au). 

Import conditions for agricultural machinery 

• For new agricultural machinery there are no restrictions to import into 
Australia  

• Second-hand agricultural machinery including used spare parts, can 
only be imported into Australia from Canada.  

An import permit is required.  

In the permit should include a history of the machinery’s use over the 
past three years and a phytosanitary certificate issued by the Canadian 
agricultural authorities, certifying that the machine is clean and of 
Canadian origin.  

There is a specific list of inspection points on each machine which 
must meet criteria before the permit is issued. A similar inspection is 
conducted on arrival of the machinery and/or parts in Australia.  

Entry will be denied should the machinery and parts fail any of the risk 
criteria. If the machinery is considered unsatisfactory, it will be re-
exported. 

Additional information on the most up-to-date import conditions is 
available on the AQIS web site (www.aqis.gov.au). 

http://www.aqis.gov.au/�
http://www.aqis.gov.au/�
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Potential entry pathways for carrots and other host plants  
Carrots entering Australia other than by the methods described above is an 
illegal import and if detected, action will be taken. 

The quarantine barrier program that screens arrivals from overseas, both 
by air and sea, is by far the largest AQIS activity. Since 2001, the 
Australian Government, through AQIS, has dramatically increased 
quarantine intervention programs which include new detection procedures 
and methods. The program delivers levels of inspection between 80% and 
100% of all arrivals, depending on arrival loadings. Screening methods 
include: 

• Arrival declarations- this is a legal document that is signed by every 
one on arrival and sets up the non-compliance penalty system. 

• Targeted flights - flights arriving from some destinations are 
considered high risks and 100% inspection applies. 

• Passenger profiling - people who have defaulted on quarantine 
requirements in the past are targeted for inspection. 

• Sniffer dogs - trained to detect animal and plant material in luggage 
and on the people. 

• X-ray - all luggage and packages may be subjected to screening on 
arrival. 

• Visual inspection all luggage and packages may be subjected to open 
inspection on arrival. 

Other potential entry pathways for carrot cyst nematode are on illegal 
carrots carried across by boat traffic between northern Australia and 
Indonesia and PNG. It is particularly important for the travelling farming 
community to comply with all requirements and requests from our 
quarantine authorities. 

Diagnostic testing capabilities 
The need to develop diagnostic capabilities and training programs in 
nematode identification for departmental staff is a priority to improve the 
diagnostic capabilities. 

The development of standard protocols for identification of carrot cyst 
nematode for incursion purposes, and the third party providers of technical 
information to industry stake-holders within all States and Territories are 
important. 

It will then be possible to implement simple, on-farm protocols for the 
identification of carrot cyst nematode. To support this national initiative, 
additional funding must be made available for the overseas training of a 
suitable specialist.
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Pre-incursion national surveys 
Surveys enhance prospects for early detection, minimise costs of 
eradication. And they are necessary to meet the treaty obligations of the 
World Trade Organization (WTO) SPS agreement with respect to the area 
freedom status of the Australian mainland. 
With the specific climatic conditions required for carrot cyst nematode to 
occur, and of the limited occurrence of the pest in carrot districts of 
Australia a national survey is considered to be too costly for the likely 
return to industry and government. A more cost-effective approach would 
be to concentrate on the areas of the country where outbreaks are more 
likely to occur. 

Carrot and other host growing property owners/managers, non-commercial 
growers and the community can assist in reporting new or unusual 
animals, diseases, insects and weeds. Sample kits and identification aids 
for exotic threats are required for use by commercial growers and agri-
business. 
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State/Territory Review 

Quarantine justification 
All States and Territories have quarantine legislation in place to control the 
import of plant material and to manage incursions if and when necessary. 
The Domestic Quarantine and Market Access Working Group (Table 3) 
meets regularly to review responses to specific pest threats and incursions 
and to develop acceptable additional legislative controls or required 
changes to legislation for individual States and Territories. 

Treatment response 
Nematicides are already registered in Australia for the treatment of the 
existing pest nematodes in carrots and other host plants. There is however 
a need to develop a suitable program for the use of nematicidal treatments 
which would inhibit the potential development of carrot cyst nematode 
(protective program).  

In order to be better prepared for any outbreak, it would be prudent to 
make application to the appropriate national and state bodies on behalf of 
the national carrot industry, for label extensions. Label extensions would 
allow for prompt, effective action should carrot cyst nematode be detected. 
These extensions should:  

• Firstly, include nematicides that are registered in Australia, but not 
registered for use on carrots. 

• Secondly, nematicides that are registered for use on carrot, but not for 
carrot cyst nematode control.  

These latter nematicides have proven effective in overseas treatments of 
carrot cyst nematode. 

On-farm biosecurity/hygiene plan 
The greatest risk of spreading pests between properties is when 
propagation material, people, machinery and equipment move from farm 
to farm and from region to region. 

It is the responsibility of the owner/manager of each property to ensure 
these risks are minimised. It is in the interests of the industry to encourage 
and manage of risk at the farm level, as this will reduce the probability of 
an incursion and increase the probability of early detection. This should in 
turn reduce the likelihood of a costly incident response, thereby reducing 
costs to government, industry and the community. An on-farm biosecurity 
plan presents guidelines for general issues related to carrot and other host 
plants hygiene management.  

Another generic on-farm biosecurity plan to minimize the risk of the 
introduction and spread of any pest and diseases has been published by 
HortGuard for the carrot industry in Western Australia. On-farm 
biosecurity/hygiene should be incorporated into routine operations of all 
farm owners and their staff. 
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The following issues are specific to carrot cyst nematode and should be 
added to any carrot grower’s farm hygiene plan:  

• Knowledge of the occurrence of carrot cyst nematode and its relevance 
to particular paddocks of a property and district. 

• The ability to accurately diagnose carrot cyst nematode & access to 
late printed information. 

• The training of staff in on-farm monitoring for suspect carrot cyst 
nematode infestations in all areas of the farm. 

• Understanding of control strategies related to the use of particular 
nematicide regimes. 

• Ensuring that all staff are adequately trained in the correct use of 
nematicides and in the maintenance of equipment and records. 

• Confidence in the reporting of chemical treatment program to the 
authorities and level of support/compliance to associated quarantine 
issues. 

• Willingness to undertake regular farm inspections. 
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Quarantine Action Responses 

Availability of control methods 
The available control methods for carrot cyst nematode outbreaks are 
listed below and all or some of these methods may be deployed: 

• Quarantine and removal controls. 

• Elimination of the source by the destruction of infested plants and host 
plants within a determined buffer zone. 

• Nematicide treatments for the containment of the pest. 

• Decontamination of all machinery, vehicles, tool, bins and personnel. 

• Long term rotations for host plant material on infested sites. 

• Soil treatments. 

Course of action 
The extent of the quarantine actions taken will depend on the location of 
the outbreak to the carrot production areas of any State or Territory while 
the suggested quarantine action radii are based on overseas experience in 
attempts to control the spread of carrot cyst nematode. 

Climatic events that are associated with carrot cyst nematode infections 
and inoculum spread in Australia are less adequate than those which occur 
overseas. These factors may be considered by industry and government 
when reviewing the quarantine radii for outbreaks of carrot cyst nematode. 

There is a need to demonstrate an active approach to containment and/or 
eradication to protect and maintain current market access for carrot 
exported from Australia. 

Proposed quarantine action radii and response following detection of 
carrot cyst nematode  

• Immediate quarantine of the affected property by an authorized 
inspector under the appropriate State/Territory Plant Protection Act. 

• Declare the “quarantine area” within 20 km of the detection site, 
restricting movement of host material and other implements, 
appliances and other things that have been in contact with the host 
material within and out of the quarantine area without approval from 
an authorized officer. 

• Delimiting surveys within the 20 km quarantine area concentrating on 
movement tracing from the infested and associated properties. 

• Delimiting surveys within the carrot production areas of the State or 
Territory. 

• Implement new nematicide programs on all growing crops within the 
quarantine zone. 
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• Harvesting and destruction plants at an approved site from infested 
properties. 

• Consider implementing long term crop rotations. 

• Restrict soil movement from properties. 

Home gardens 
The treatment and removal of affected host plants from home gardens will 
need to be considered especially those of farm field staff associated with 
affected properties: 

• Affected carrot and other host plants will need to be removed, bagged, 
sealed and transported for destruction at an approved disposal site. 

• Check compost heaps for root regrowth and remove if necessary. 

• The application of nematicide treatments should be applied to 
unaffected hosts in gardens of associated staff as a preventive measure. 

• Community and local council gardens should be inspected for affected 
hosts and removal if necessary. 

• Bags of plant material should be transported in sealed trucks to 
approved sites. 

• Replacement produce to home occupiers should be considered by 
industry and government. 

Recommendations 
The recommendations for minimising the chances of carrot cyst nematode 
entering and becoming established in Australia and minimising the 
damage to industry if this were to happen are as follows: 

• Increase awareness of quarantine recommendations for growers 
travelling overseas. 

• Apply for label extensions on current nematicides not registered for 
carrot cyst nematode and apply for registration of new chemicals that 
are currently being use overseas. 

• Consider funding support for crop eradication if an incursion was to 
occur. 

• Increase diagnostic capability within Australia for more rapid 
identification of carrot cyst nematode. 

• Industry to review quarantine action plans and surveys on a regular 
basis. 
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Technical Information for Planning Surveys 

Dispersal 
The resistant brown cyst stage is the body of the dead female, containing 
200-600 transparent, oval eggs, inside each of which is a dormant second-
stage juvenile (Greco et al. 2004). Cysts are dislodged from host-plant 
roots at harvest and are scattered through the soil where they can remain 
viable for many years in the absence of a host. Encystment of adult female 
is a very specific and characteristic phenomenon of Heterodera genus. 
Cysts are typically lemon-shaped with white to light brown in colour 
depending on its age. The cyst structure protects eggs from extreme 
weather conditions and also reduces the efficacy of nematicides (Greco et 
al. 1974). 

Carrot cyst nematode is a soil-borne pest and is spread by transport of 
infested soil adhering to carrots, farm machinery, implements, boots, bins 
and plants. Cysts can also be transported by wind and flood water. It can 
take up to 20 years from the time carrot cyst nematode is introduced into a 
country before it is detected, and it takes approximately at least three years 
of continuos carrot production to achieve a stable nematode population in 
the field (Berney 1994).  

Locally, carrot cyst nematode is usually dispersed by farming activities, 
e.g. sharing farm equipment contaminated with infested soil. Carrot cyst 
nematode has spread with the trade into some of the major carrot 
producing regions of the world. 

Mechanical transmission 
In an incursion, it must be assumed that the cysts of the nematode are 
involved, until proven otherwise. Strict hygiene protocols must be adhered 
to. Cyst are tough, persistent that can be carried in soil, on contaminated 
equipment, footwear, etc. Any machinery used in a suspected field or 
property must be washed and disinfected. Footwear must be thoroughly 
cleaned and disinfected. 

Humans 
Strict quarantine regulations minimise the risk of an incursion via legal 
trade, and controls enforced at airports and major ports of entry ensure that 
the risk of carrot smuggled in is extremely low. Cysts can be carried by 
growers visiting overseas carrot-growing regions and they are advised to 
follow strict hygiene protocols, laundering their clothes and cleaning 
footwear before returning to Australia. 

Persistence 
Carrot cyst nematode is sedentary endoparasitic nematode with a high 
degree of aggregation. Carrots are known to be the only economic host for 
carrot cyst nematode. The population density and distribution of this 
nematode are much influenced by the presence of carrot plants in the field. 
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At least three years of continuous carrot cultivation is required for a stable 
population in the field. Like any other cyst nematodes, cysts formed by 
carrot cyst nematode are resistant to environmental factors. The cyst can 
persist in the soil for 15 years inactive until it find the host roots to 
produce a second stage juvenile and infect the plant to start a new cycle. 
Unlike the eggs in egg-sacs, eggs within the cysts are largely unresponsive 
to any factors other than host root exudates.  

Only passive movement disseminates second-stage juveniles, eggs or cyst, 
over any great distance. 
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Recommended survey methods after a detection of carrot cyst nematode 
The systematic approach to crop survey methods will form the practical 
basis for locating the extent of the incursion, while equally important 
defining the remaining pest free areas. 

Three survey intensities set out below are considered necessary to 
adequately cover these important factors: 

• For contact premises within the 5 km Control Area (CA) and of the 
infested site and associated properties beyond the CA considering trace 
back/forward material and machinery movement. 

• Beyond the 5 km CA and within 20 km of the incursion designed as 
delimiting and area freedom surveys. 

• Beyond 20 km of incursions and designated as area freedom surveys. 

Surveys must be robust and designed to meet the international guidelines 
as described in: 

• The International Sanitary and Phytosanitary Measure (ISPM 6. 1997) 
Guidelines for surveillance (FAO 2007a). 

• The International Sanitary and Phytosanitary Measure (ISPM 4. 1995) 
Requirements for the establishment of pest free areas (FAO 2007b).  

International Sanitary and Phytosanitary Measures are developed by the 
International Plant Protection Convention (IPPC) and recognised by 
members of the World Trade Organisation (WTO).  

By using this international process market access may well be protected. 

Proposed survey criteria 
All carrot paddocks within 5 km of a site infected with carrot cyst 
nematode and associated properties beyond 5 km from an infected site 
including farm staff home gardens. 
Survey to include visual inspection of: 

• All carrot paddocks. 

• Carrot cull heaps or dumps. 

• Associated vegetable to include all hosts.  

• Plants in greenhouse crops. 

All carrot paddocks between 5 and 20 km of a site infected with carrot 
cyst nematode 
Survey to include visual inspection of: 

• All carrot paddocks. 

• Carrot cull heaps or dumps. 

• Associated vegetable hosts.  

• Plants in greenhouse crops. 
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All carrot paddocks beyond 20 km of a site infected with carrot cyst 
nematode other carrot districts of the State or Territory 
Survey to include visual inspection of: 

• All carrot paddocks. 

• Plants for all paddocks less than 4 ha or every 20 rows for paddocks 
greater than 4 ha. 

• Carrot cull heaps or dumps. 

Control treatments 
Carrot cyst nematode has a very narrow host range that includes carrot 
(Daucus carota and Daucus pulcherrima). Infection of olive trees by this 
nematode has been reported, but not confirmed (Nematology 1994).  

Several nematicides, either in the group of carbamates (aldicarb, oxamyl) 
or organophosphates (fenamiphos, prophos, isazofos) are used for 
nematode control in established crops. These are easily applied by either 
granular applicators (incorporated in the soil) or by mini-sprinklers 
through the irrigation system (pestigation). 

Lamberti et al. (1974) observed that two applications of 1,3-
Dichloropropene (Telone®

Greco et al. (1974) found that phenamiphos (500 kg/ha) or dazomet (500 
kg/ha) gave high yield increases with respect to control. Acceptable results 
were also obtained with Di-Trapex

), made at 3 and 4 weeks prior to sowing, result 
in highest increase in carrot yield. 

® (300 L/ha) and Telone®

• Long term crop rotation. 

 (400 L/ha). 
Cultural controls include:  

• Addition of organic soil amendments can improve plant health and 
vigour.  

• Plant stress reduction the less stress plants are under, the better able 
they are to withstand nematode attack. 

• Nematode suppressive crops combat nematodes naturally several 
plants minimize nematode damage in vegetable crops. These plants 
produce nematicidal (killing) and nemastatic (suppressive) organic 
compounds that are toxic to nematodes.  

• Organic Control Clandosan 618 made of chitin extracted from shellfish 
waste, soybean meal, and urea. The material works by increasing the 
soil microorganisms that feed on chitin. Chitin is one of the primary 
components in the body wall of nematodes. The feeding activities of 
the chitin-loving microorganisms have been shown to reduce the 
number of nematodes for two cropping sequences (Sikora 2000). 

• In Italy fumigations with 25-50L of 1,3-D/ha followed by four or eight 
week solarization periods improved the control of carrot cyst nematode 
(Greco et al. 2004). 
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Availability of carrot cyst nematode nematicides in Australia 
No nematicides are registered for carrot cyst nematode control in Australia 
due the nature of the pest (exotic pest). However, a number of nematicides 
used for control carrot cyst nematode overseas are registered in Australia 
(Temik® active constituent Aldicarb. Vydate® active constituent Oxamyl. 
Nemacur® active constituent Fenamiphos. Telone® active constituent 1-
3,Dichloropropene and Basamit®

Destruction of affected crops 

 active constituent Dazomet). 

Where it is decreed that a crop affected with a carrot cyst nematode must 
be destroyed. The crop should be harvested and deep-buried at an 
approved burial site. Strict hygiene protocols must be followed. 

Macerate or mash with heavy equipment, then deep bury at an approved 
site. Strict hygiene protocols must be adhered to.  

Clean all equipment and clothing that has been in the field thoroughly with 
disinfectant, ensuring that the water is contained and can be treated with a 
disinfectant after cleaning is complete. 

An infected crop 
In the initial stage of an incursion response (pre-confirmation), all infected 
carrots should be rapidly destroyed with a fast-acting herbicide and the 
surrounding crop(s) protected with nematicide. If the diagnosis is positive 
(post-confirmation), the whole crop and a 150 m buffer zone of adjacent 
carrot crops should be destroyed rapidly with herbicide. This should be 
followed with harvesting and deep burial of the carrot at an approved site. 
Soil movement must be minimised, and strict hygiene protocols adhered 
to. 
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Appendix 1 Farm Biosecurity/Hygiene. 

General 
• The general risk of spreading pests and diseases on carrot and other 

host plants farms is when propagation material, people, machinery and 
equipment move from property to property and region to region. 

• It is the responsibility of the owner/manager to ensure biosecurity 
standards are  undertaken on the property to reduce individual 
property risk. 

• Each property to undertake a biosecurity/quarantine education and 
training program for their employees and related personnel. 

• Each property to undertake an effective monitoring/pest management 
program. 

• Each property to erect informative signs at the entrance of the property 
that outline basic biosecurity requirements. 

• Each property to report suspect plants/pests/diseases to the Department 
of Agriculture of their respective State/Territories for identification. 
Failure to do so may lead to imposition of a fine under the various 
Plant Protection Acts in the State/Territories. 

• Include farm biosecurity in quality assurance systems. 

Importation of Carrot Material 
Carrot plant material must be brought into Australia through quarantine. 
Failure to do so jeopardises the industry and may lead to prosecution under 
the Plant Diseases Act of States and Territories. 

State Carrot Material 
Purchase carrot seed material that has been grown and prepared with the 
aim of minimising the spread risk of pests and diseases to the area. 

Carrot Industry Biosecurity Plan 
Carrots are often moved from one region to another. Some guidelines to 
minimise pest and disease spread are: 

• The property from which produce is to be taken and transported to 
another property or region for processing should maintain an effective 
monitoring/pest management program. 

• All properties supplying produce should have access to high-pressure 
wash down facilities associated with a concrete or tarmac pad. It is 
preferable that this facility be located on the property. If the facility is 
not on the property then it should be in close proximity to the property 
and definitely within the region from where the produce is being 
supplied. 
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• When new pest and  disease outbreaks are likely all waste emanating 
from the produce, should not be disposed of in the growing area but 
should be taken to a site at least 100 m from the nearest carrot plant. 

• All waste emanating from the produce may alternatively be hot 
composted. 

• Trailers, crates and bins must be cleaned of all soil and vegetable 
matter before being taken onto a property. They should also be cleaned 
to remove soil if they are transporting produce to another property or 
region. 

• The water and soil from cleaning should not go into the property or the 
property irrigation water supply but away from the property and 
irrigation water supply. 

• To avoid a chemical residue issue all property personnel undertaking 
spraying activities should complete the “Farmcare – chemical user’s 
course” http://www.atpl.net.au/2/itemdetail.asp?piid=10688. All 
property spray operations should be recorded into a spray diary and 
accompany each consignment of produce. All properties should 
contact their local re-seller, chemical company, or the Department of 
Agriculture if they are unsure about chemical residues. 

People Movement 
• All persons entering the property should have a clear view of the 

informative signs to the entrance of the property that outline the 
property’s basic biosecurity requirements (e.g. not to wander through 
the plants without prior approval). 

• All visitors to the property should park their cars in an area designated 
specifically for this purpose or remain on farm roadways. 

• All employees should have a designated parking area. 

• All employees should be transported around the property in vehicles 
based permanently on the property. 

• All visitors and employees should be made aware of the importance on 
ensuring their footwear and clothing are free from any ‘loose’ dirt and 
vegetable matter if they have been amongst the plants before leaving 
the property. 

• All properties should provide washdown facilities (e.g. scrubbing 
brushes and footbaths) for persons entering or exiting the property. 

• The water and soil from this wash down facility should not go into the 
property or the property’s irrigation water supply, but away from the 
property and irrigation water supply. 

Machinery and Equipment (AQIS) 
There are some restrictions imposed on machinery and equipment from 
interstate or overseas. If there is any uncertainty contact, Australian 

http://www.atpl.net.au/2/itemdetail.asp�
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Quarantine and Inspection Services for information on importing 
machinery and spare parts into Australia Phone: (02) 6272 3933  
http://www.daffa.gov.au/aqis

• Small items of equipment (eg, hand post hole rammers) should be 
cleaned of all soil and vegetable matter before being taken into and 
leaving a property. 

. 

• All equipment and tools used on a property should be washed down 
with high pressure to remove soil and vegetative matter on a concrete 
or tarmac pad before the truck leaves the property. If there is no wash 
down facility on the property then it should be in close proximity to the 
property and definitely within the region from where the machinery 
and equipment is being moved. 

• Water from the wash down should not go into the property or the 
property irrigation water supply but away from the property and 
irrigation water supply. 

• All property owners/managers should visually inspect machinery or 
equipment before it comes into their property to ensure it is in 
accordance with their biosecurity standards and access should be 
denied if it is not in accordance with their standard. 
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Appendix 2 Laboratory Standards.  
These laboratory standards are designed for laboratories dealing with 
Emergency Plant Pests (EPP) during an emergency response.  

Communication during an emergency response  
During an emergency response, the following lines of communication will 
be used by laboratories and control centres. Results from initial and 
confirmatory diagnostic tests may only be disclosed to the Chief Plant 
Health Manager (CPHM) of the Lead Agency.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 - Lines of communication for diagnostic laboratories during an 
emergency response. 
*Note: Only the CPHM and CPPO will have contact with the 

media and public (ie growers, industry etc.). 

Acronism used in Figure 1 

NMG National Management Group 
CPPO  Chief Plant Protection Officer 
SPCHQ  State/Territory Plant Headquarter 
CPHM  Chief Plant Health Manager 
CCEPP Consultative Committee on Emergency Plant Pest 
LPCC  Local Pest Control Centre 

SPCHQ  CPPO 

CPHM 
 

LPCC 

Diagnostic 
Laboratory 1 

Diagnostic 
Laboratory 2 

Diagram Key 
▬ Communication 
--- Sample movement 

NMG 

CCEPP 

Initial/confirmatory 
diagnostic results 
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Standard Operating Procedures  
It is essential that each laboratory has documented standard procedures 
that ensure biological security during normal operation. Manuals 
containing these procedures should be readily accessible to all laboratory 
staff at all times. These standard procedures form a sound basis for any 
special measures required during the carrot cyst nematode outbreak.  

Basic standards for laboratories  
Laboratories handling suspected carrot cyst nematode samples will be 
Class 5.2 (Quarantine Containment Level 2) Quarantine Approved 
Premises (QAP), as appropriate to the pest in question.  

Quarantine Containment Level 2 (5.2 Class) laboratories are used for 
work on biological materials including micro-organisms, animals and 
plants (and their products) that pose a risk of causing disease in animals, 
plants and humans, but are unlikely to be a serious hazard to facility 
workers, the community, livestock, or the environment. The facility must 
include all laboratory design and construction requirements to meet PC2 
status as specified in Australian/New Zealand StandardTM 

Prior to commencing any work in the laboratory remove all non-essential 
equipment, this will decrease the amount of equipment requiring 
decontamination at the end of the emergency.  

2243.2:2002 and 
2982.1:1997.  

Laboratory equipment and facilities  
In line with AS/NSZ 2243.3:2002 3.1 production of aerosols and spread of 
infectious agents must be minimised during use, routine cleaning and 
decontamination of:  

• Biosafety cabinets (use in accordance with Australian Standard).  

• Centrifuges.  

• Sonicators.  

• Pipettes.  
Clean-up and decontamination of spills, or after accidents must also be 
carried out to ensure no spread of infectious agents.  

There should be routine cleaning and decontamination of benches after 
use, and routine cleaning and decontamination at the end of each day.  

An appropriate selection of disinfectants should be made balancing broad-
spectrum activity (oxidising agents, aldehydes) against convenience for 
routine use (alcohols).  

Disinfectant use on different surfaces (stainless steel, laminates, 
paintwork, concrete or tiles) should be specified. For further details refer 
to Appendix 7.  

Waste handling, sterilisation and disposal  
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Waste must be handled in accordance with the protocols as per the 
Quarantine Approved Premises Criteria 5.2. For specific waste handling, 
sterilisation or disposal methods for carrot cyst nematode please refer to 
the diagnostic protocols for carrot cyst nematode (if available).  

Safe specimen handling  
Procedures for the safe handling of specimens for transport from the field 
to the laboratory are specified in Protocols for Collecting and Dispatching 
Samples (Appendix 3). This includes details on unpacking and handling of 
specimens in the receiving areas. For transfer of samples within the 
laboratory and between buildings the following protocols should be 
followed:  

• All suspect quarantine samples should be held in primary, sealed 
impermeable containers which have quarantine labels and sample 
details clearly attached.  

• Quarantine samples should be transported between laboratories and 
buildings in secondary dedicated lockable quarantine boxes or eskies 
each with appropriate signage.  

• Interior and exterior surfaces of the secondary quarantine containers 
should be surface sterilised against the pest of concern using the 
protocols in Appendix 6. 

• Primary containers which have held quarantine samples will be 
autoclaved or disposed of according to AQIS requirements.  

Protective clothing  
Personal protective equipment (PPE) requirements specified in the 
Australian/New Zealand StandardTM 2243.2:2002 and 2982.1:1997 for 
PC2 laboratories should be adhered to. Standard laboratory procedures 
should specify:  

• The nature and requirement for use of protective clothing in laboratory 
areas.  

• Instructions to remove protective clothing prior to leaving the 
laboratory. Preferably in a specified area or air lock. 

• The type of PPE required for different classes of agents and levels of 
work being done with such agents. 

• Decontamination procedures for PPE. 

• Exit protocols for PPE from quarantine areas will ensure that carrot 
cyst nematode will be contained within the facility.  

Training 
Training should include: 

• Instruction in handling the pathogen, nematode/insect to be diagnosed. 

• Instruction in using PPE. 
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• Induction training of new staff and visitors in safe operating practices. 

• Operation of equipment. 

• Occupational health and safety issues. 

• Instruction in waste disposal. 

• Assessment of competency.  
The laboratory supervisor should be responsible for ongoing assessment of 
staff competency.  

Control of access to and movements within the laboratory  
The number of people allowed access to the laboratory should be 
effectively controlled. Refer to Quarantine Approved Premises Criteria 
5.2. A log of every person entering an area and records of training given 
during a carrot cyst nematode incursion should be kept (both as legal 
defence and as a matter of good practice).  

Recording of data from diagnostic tests  
• Results from diagnostic tests must record the unique sample ID 

number.  

• Data should be entered in an approved database or data recording 
system.  

• Slide specimens, photographic records of gels, and host symptoms 
from tests, records from automatic analysis (fatty acid) sequence 
information should be incorporated into the database.  

• All relevant data should be linked to the sample and to those who 
entered the data.  

• Results should be entered into the database by approved staff, checked 
for transposition errors and verified by the specialist.  

• Release of results will follow the protocol for reporting Emergency 
Plant Pests (Appendix 7). 
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Appendix 3 Sampling Procedures and Protocols for Transport, 
Diagnosis and Confirmation of Emergency Plant 
Pest (EPP). 

Correct identification is central to effective control of pests and diseases 
and for the detection of new emergency plant pests which have penetrated 
our quarantine barrier.  

Documented procedures (as outlined below) should be followed for the 
collection of suspect material to ensure samples taken are appropriate for 
diagnostic tests.  

The diagnostic and survey teams will be responsible for collection of 
infected material and/or samples of the organism.  

The following generic guidelines should be followed in order to collect, 
package and transport samples.  

A State/Territory officer appointed by the Chief Plant Health Manager (or 
nominated representative) will be responsible for collection of infected 
material and or samples of the organism. The procedures detailed here 
should be adopted. 

Field Sampling Kits Standard kit (ie absolutely necessary)  

The Standard Kit includes equipment that may be required for the 
investigation of a suspected emergency plant pest by the diagnostic or 
survey teams.  

• Global Position System (GPS). 

• Esky or sturdy, sealable plastic crate.  

• Sample containers of varying sizes (eg 20 ml and 50 ml). 

• Disposable gloves. 

• Disposable overalls. 

• Bleach (e.g. domestic use with 4 - 5% available Chlorine). 

• A solution containing dimethyl sulphoxide, disodium ethylenediamine- 
tetraacetic acid (EDTA), and saturated  Sodium Chloride (NaCl) (DESS 
solution) (for nematode sample storage). 

• Trowel. 

• Spade or coring tube for sampling soil. 

• Sealable plastic bags of suitable micron thickness for samples and 
disposing of Personal Protective Equipment (PPE). 

• Large, strong plastic bags for sealing contaminated equipment such as 
boots or spades (strong garbage bags are OK for this). 

• Washable boots i.e. rubber boots. 

• Adhesive labels (either pre-prepared with bar code/unique ID or 
handwritten in field). 
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• Evidence tape (tamperproof). 

• Permanent markers. 

• Digital camera. 

• Pencils/pens. 

• Book or sample sheets for recording details of site and samples. 

• Soap. 

• Paper towels. 

• Water (sufficient for washing hands). 

• Baby wipes for cleansing hands and face. 

• Brightly coloured ribbon. 

Additional equipment for the advanced kit:  
• 70% Ethanol in spray bottle.  

• Bucket (for disinfecting tools).  

• Plastic containers for sample storage.  

• Trays/crates (for disinfecting equipment).  

• Quarantine tape.  

• Water (sufficient to wash hands and equipment).  

• Magnifying glass.  

• Masks and other PPE if dealing with chemicals.  
It is suggested that all the above items should be efficiently stored in a 
large toolbox for easy access.  

Additional basic equipment for collecting insect samples  
• Variety of vials with internal seals e.g. 20 mm, 70 mm. 

• McCartney bottles. 

• Soft tweezers. 

• Reasonably fine scissors. 

• Secateurs. 

• Alcohol 75%. 

• Very fine brush e.g. size 0 – 000. 

• Rigid tweezers. 

• Larger plastic jars. 

• Paper bags. 

• Fine forceps. 



Pest Specific Incursion Management Plan 
            Carrot Cyst Nematode Page 91 of 145 

 
   

• Pocket knife. 
It is suggested that all the above items should be efficiently stored in a 
large toolbox for easy access. 

STEP 1: Collecting Samples 

General 
• Complete a sample submission form at time of sampling (include 

details such as host, plant parts affected, location (GPS coordinates), 
date of sampling, property owner, contact details and any other relevant 
information). Hold a copy of details with duplicate sample.  

• Sterilise any implements with a sterilant (eg 70% v/v ethanol or 4-5% 
v/v available chlorine solution, as appropriate) prior to and after each 
sampling.  

• If considered to be a root problem include soil and crown (lower stem) 
tissues with root samples.  

• It is essential that the time between sampling and dispatch of the 
sample for identification be kept to a minimum.  

• When sampling a suspected Emergency Plant Pest do not drive from 
paddock to paddock when sampling as this increases the potential for 
spread of the Emergency Plant Pest.  

• If possible, sample from perceived area of minimal damage to 
perceived area of high damage within a field/orchard and on individual 
plant.  

Nematode Samples  
• Collect soil and plant material samples in strong plastic bags, and label 

them clearly and systematically  

• Plastic labels market with a water-resistant permanent marker or pencil 
can be placed in the sample bag or alternative write directly on the 
plastic bag with a permanent marker pen the sample number or 
reference. 

Record, where possible: 

• The crop and cultivar. 

• The sampling date. 

• The farmer owner name. 

• The location (GPS coordinates if possible). 
Before sending, samples usually need to be killed and preserved.  

Nematodes can be sent alive if pre-arranged with the destination 
laboratory. Sometimes soil and plant tissue can also be sent, however it is 
essential to proceed in accordance of the quarantine regulations.  
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Nematodes should be collected in a small vial and packed in insulated 
containers for transportation to the laboratory where they will be identified. 
The vials should be clearly labelled with a code/number. The codes should 
be recorded on duplicate sheets (one to accompany specimens and one to 
remain) with all details of the sample and kept until the results of the 
identification are returned. 

Nematodes need to be killed then relaxed and preserved. Nematodes are 
best killed by dropping them into glacial acetic acid for one minute, then 
transferring them to 80% alcohol for storage. Nematodes tend to straighten 
out when placed in acetic acid, thus making them easier to work with. If 
acetic acid is not available they may be killed with hot 80% alcohol and 
then stored in 70–80% alcohol. Formalin (5%) may be used for the 
preservation of nematodes, but is less satisfactory than alcohol.  

A new solution containing dimethyl sulphoxide, disodium 
ethylenediamine- tetraacetic acid (EDTA), and saturated Sodium Chloride 
(NaCl) (DESS) tested by Yoder et al. (2006) in the preservation of 
nematodes for combined morphological and molecular analyses. The 
solution can be used to preserve individual nematodes, nematode extracts, 
or entire soil/sediment samples. Preserved material can be easily stored for 
months at room temperature, shipped by mail, or carried in luggage. 
Morphological features are usually well preserved. specimen quality being 
comparable to formalin-based fixatives and much better than ethanol 
fixation. Specimens can be transferred to glycerin with little or no 
modification of traditional protocols.  

Unlike formalin-preserved material, routine PCR can be performed on 
individual specimens after any of these procedures with success rates and 
amplification sizes comparable to polymerase chain reaction (PCR) of 
fresh specimens. DESS solution clearly enhances and simplifies a wide 
range of nematological studies due to its combined suitability for 
morphological and molecular analyses, as well as its less hazardous 
chemical properties. 

STEP 2: Sample Labelling Instructions  
• For samples taken at the Infected Premise (IP) or Contact Premise (CP) 

refer to Appendix 5 – Chain of Evidence for labelling and sample 
sealing instructions.  

• Label each sample clearly using an alcohol-proof marker.  

• Key list the samples and label each sample clearly.  

• Secure labels to the outside (and if appropriate to the inside) of the 
sample bag or container. A label should also be included in the bag in 
case the outer label is destroyed.  

STEP 3: Selection of laboratory and confirmation of mailing 
arrangements  
• The Chief Plant Health Manager will select the preferred laboratory and 

scientist for sample diagnosis.  
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• If the laboratory is interstate, it will be necessary to seek appropriate 
permits from interstate Chief Plant Health Managers. 

• If the laboratory is overseas, it will be necessary to seek appropriate 
permits from the appropriate authority.  

• The quarantine officer or Chief Plant Health Manager will confirm with 
the Manager of the diagnostic laboratory that they are prepared to 
accept the sample(s). The Manager of the diagnostic laboratory will 
also confirm the mailing address and arrangements for consignment 
and receipt of samples, including packaging requirements.  

STEP 4: Packing of samples for surface and air transport  
According to the International Air Transport Association (IATA) 
Dangerous Goods Regulations 2005, infectious substances such as plant 
pathogens are now classed as Dangerous Goods and must be packed in 
accordance with Packing Instruction 650. In addition persons packing 
samples will have to be trained by IATA in order to send samples by air. At 
least one person in each outreach will need to be accredited by IATA for 
packaging of dangerous goods.  

Biological substances for surface transport within Australia should be 
packaged according to the Australian Standard DR 05023: Packaging for 
surface transport of biological material that may cause disease in humans, 
animals and plants (currently in draft form). 

General  
• Include a covering note to the diagnostic facility outlining that the 

sample is a suspect exotic pest, and if possible, indicate what you 
suspect the pest to be.  

• Include the sample submission form in a separate plastic bag.  

• Label the package with:  
- The recipient’s name, address and telephone number.  

- The sender’s name, address and telephone number.  

- “Urgent – Diagnostic sample. Keep cool”  

• Pack the samples securely.  

Nematode samples  
• Place the sealed bag/envelope (containing the sample/receptacle) into a 

small sturdy box, ie made out of rigid cardboard, tin or light wood or 
plastic.  

• Fill the remaining space in the box with at least 100 mm of padding 
(foam chips, crumpled paper, bubble wrap etc.) to prevent the 
sample/receptacle from moving about inside the box during transit. 
Ensure the lid is secured.  

• Wrap the box securely in packing paper.  
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STEP 5: Despatching sample 

Interstate  
• Check if there are any interstate quarantine regulations that need to be 

complied with should a sample be sent interstate. ENSURE 
APPROPRIATE PERMITS ARE OBTAINED. (Permits asking 
authorisation for movement of exotic pest into the state should direct to 
the members of the Domestic Quarantine and Market Access Working 
Group (DQMAWG) States/Territories (See Government contacts Table 
8). 

• Notify the diagnostician that that a suspect emergency plant pest is 
being sent to the laboratory and the estimated time of arrival.  

• Choose the most reliable and fastest method of despatching the sample.  

• If you expect a delay of more than 2 days in sending samples, store 
sample under appropriate conditions prior to sending.  

• Ensure samples are sent directly to the chosen diagnostician/laboratory. 
Do not send samples to postal boxes.  

• Attach consignment notice to outside of package.  

• In the event of delays store samples in refrigerator or cool dry place, 
unless specified in specific protocol.  

Samples must either be despatched to the diagnostic facility by a courier 
provider which ensures overnight or same day delivery of package with on 
arrival signature receipt or the sample can be hand delivered to the 
diagnostic facility. Remember to keep samples cool and out of direct 
sunlight. 

International 
• Include an explanatory letter from Chief Plant Health Manager 

arrangements need to be made depending on the condition of the 
samples this may require re-sampling.  

• The lead agency Chief Plant Health Manager will notify Australian 
Quarantine and Inspection Service (AQIS) of the intended movement 
of a suspect emergency plant pest.  

• Movement permits will be obtained for transfer within the 
state/interstate to the port and for export to the receiving country.  

• The Lead Agency Chief Plant Health Manager will confirm 
international courier arrangements and any special quarantine 
requirements of the importing country.  

STEP 6: Receiving the package 
When the diagnostic laboratory receives the parcel, the diagnostician 
will, in a timely fashion (in keeping with ISO/IEC 17025:2005 which 
specifies the general requirements for the competence to carry out tests 
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and/or calibrations, including sampling. It covers testing and calibration 
performed using standard methods, non-standard methods, and 
laboratory-developed methods). 

• Only open the package in a room that complies with appropriate 
quarantine containment facility requirements.  

• Retain packaging until its disposal is approved by AQIS.  

• Check the condition of the plant/pest to determine if it is suitable for 
testing.  

• Note and record the integrity of the sample on the sample submission 
form.  

• Notify the Chief Plant Health Manager of the Lead Agency that the 
sample has been received.  

• Notify the Chief Plant Health Manager in the agency in their 
State/Territory that the sample has been received.  

• Keep consignment form and details.  

• Record consignment note number, courier details and accession number 
on the sample sheet and in an appropriate database.  

Protocol for initial diagnosis of suspect Emergency Plant Pests  
Initial examination will be carried out by an experienced general 
diagnostician (nematologist) within the Agricultural Department in the 
State/Territory in which the sample was obtained. Once an initial 
examination has been undertaken a specialist will be engaged to carry out 
diagnosis.  

Examination of symptoms by Lead Agency Diagnostic Laboratory  
• Samples will be allocated a unique sample ID number.  

• This number should be recorded on a confidential database.  

• The package should be opened by an experienced general 
diagnostician.  

• The general diagnostician should examine sample for decision on 
diagnostic pathway.  

• Once initial examination has been completed, the sample will be kept in 
a tamperproof container following chain of evidence protocols 
(Appendix 5).  

• The diagnostician will observe decontamination protocols detailed in 
Appendix 6 after the initial inspection.  

• A specialist will be engaged for more detailed examination.  
Note: if the laboratory is interstate the Chief Plant Health Manager will 
provide details and seek assistance from the counterpart Chief Plant 
Health Manager.  
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• When initial examination indicates a high likelihood of an Emergency 
Plant Pest, the diagnostician may decide to sample again and proceed 
with confirmatory testing.  

• The sample will be forwarded from the Lead Agency Chief Plant 
Health Manager to the specialist with an explanatory letter, observing 
consignment protocols (see Despatching Samples step 5). 

Initial diagnosis by specialist  
Samples for initial diagnosis are to be given the highest priority.  

• The specialist should ensure they maintain the biosecurity of the 
sample.  

• Diagnosis should be carried out within a secure containment facility 
(QC2).  

• Where there is a high possibility of an emergency plant pest and where 
diagnostic tests may take a long time the specialist should run tests to 
exclude endemic pests that may cause similar symptoms.  

• The specialist should follow diagnostic standards (if available).  

• Digital images of symptoms and other features should be recorded.  

• Initial conclusion on diagnosis should be conveyed to the Manager of 
Diagnostics and Chief Plant Health Manager of the Lead Agency (test 
results may only be disclosed to the Chief Plant Health Manager).  

• Once diagnosis has been completed the sample should be returned to 
the secure labelled quarantine container.  

• The specialist should preserve all physical evidence (e.g. slides, DNA 
etc) in a manner which supports the initial diagnosis.  

• The specialist will keep records of where the sample is stored and label 
appropriately.  

• The specialist will observe decontamination protocols listed in 
Appendix 6.  

• The diagnostic laboratory will provide the results of diagnosis to the 
Lead Agency Chief Plant Health Manager.  

Confirming diagnosis  
Refer PLANTPLAN section 2.1.3  

For confirmatory diagnosis Chain of Evidence protocols described in 
Appendix 5 should be observed at all times to ensure the integrity of 
samples.  

Confirmation of diagnosis  

• The Consultative Committee on Emergency Plant Pest will select a 
second national laboratory for independent confirmation of the result. 

Dr. Jackie Nobbs 
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Plant and Soil Health 
Plant Research Institute  
SARDI  
GPO Box 397  
Adelaide SA 5001  
Phone:  (08) 8303 9626  
Fax:      (08) 8303 9393  
Mobile: 0410 995 530  

• The Lead Agency Chief Plant Health Manager will confirm that the 
laboratory is accredited for quarantine samples will process the current 
sample and confirm the essential requirement for confidentiality (test 
results may only be disclosed to the Chief Plant Health Manager).  

Note: If the diagnostic laboratory is interstate, the Chief Plant Health 
Manager will provide details and seek assistance from the Chief Plant 
Health Manager in that state/territory. Movement Permits will be 
obtained for interstate transfer.  

• The sample will be forwarded under strict quarantine conditions from 
the Lead Agency Chief Plant Health Manager to the diagnostician with 
an explanatory letter, observing consignment protocols (see 
Despatching Samples, step 5).  

• The Lead Agency Chief Plant Health Manager will negotiate any 
financial transaction for the proposed work and confirm pathway for 
confidential reporting of results. 

Requirement for overseas expert  
• Needs to be established prior, in the event that a second national 

laboratory cannot be located, the local specialist will identify the 
requirement for an overseas expert to assist with diagnosis (where 
appropriate).  

Note: Selection criteria should cover availability, ease of communication 
and industry links.  

• The Lead Agency Chief Plant Health Manager and local specialist will 
engage the overseas expert by teleconference to confirm arrangements 
for consignment of samples, payments and confidential reporting of 
results.  

• The Lead Agency Chief Plant Health Manager will arrange for the 
consignment of samples to the overseas expert (see protocol for 
consignment of samples Appendix 3) package should include 
explanatory letter from Chief Plant Health Manager confirming 
arrangements. Depending on the condition of samples this may 
necessitate resampling.  

• The lead agency Chief Plant Health Manager to notify AQIS of the 
proposed movement of samples.  

• Office of the Chief Plant Protection Officer will coordinate to obtain 
movement permits for transfer within the State/Interstate to the port and 
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for export to the receiving country. (Permits asking authorisation for 
movement of exotic pest into the state/Interstate should directed to the 
Office of the Chief Plant Protection Officer).  

• The Lead Agency Chief Plant Health Manager will confirm 
international courier arrangements and any special quarantine 
requirements of the importing country.  

• The Lead Agency Chief Plant Health Manager and specialist will 
discuss by phone with overseas expert, the preferred diagnostic tests for 
isolation and identification of the target.  

• The specialist will arrange for import of ELISA kits, DNA, special 
chemicals, fixed specimens and any other specific requirements.  

• The local specialist will send quality digital images of carrot cyst 
nematode. 

Diagnostic and recording protocols for samples from surveys to confirm 
Infested and Pest Free Areas.  

The Chief Plant Health Manager will liaise with the specialist to design 
guides for sampling and field monitoring teams. The guides will include:  

• Digital images to assist recognition of symptoms/damage/life stages.  

• Specific sampling protocol for affected plants, which assists the 
selection of infected material including any “cryptic” symptoms on 
certain plant parts or cultivars. 

• Sampling protocol for nematodes species including GPS trapping grid, 
and protocol for species which are sensitive to lures. 

The Chief Plant Health Manager will liaise with the specialist to design 
guides for diagnosis of samples from surveys for other diagnosticians that 
will be processing samples. The guides will include:  

• Validated tests (with quick turn around time) for isolation of carrot cyst 
nematode. 

• Ensure quarantine accredited receiving room for sample examination 
and labs for isolation and characterisation of organisms. 

• Design hardcopy recording system of results for each sample including 
dedicated sample number and GPS readings. 

• Develop a Quality Assurance (QA) system for checking veracity of 
results.  

Training diagnosticians and technical staff  
A specialist technical working group will be required to plan and 
implement training protocols for diagnostic labs covering:  

• Methods of selecting samples from plants to maximise detection of the 
pest.  

• Methods of sorting and identifying pests caught in “lure” traps. 
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• The selected tests for isolation and identification of nematodes.  

• Methods of recording information relating to a case. 

• The requirements for Quality Assurance systems to check all technical 
aspects of the tests, interpretation of results and transposition errors.  
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Appendix 4 Preliminary Information Data Sheet  
Date: / /  

Subject  

Site Details:  

Ownership:  

Location:  

Map (latitude and longitude):  

GPS identifier:  

Host plant location (clearly mark plant if necessary):  

Host details:  

Species and variety:  

Age:  

Developmental stage:  

Damage:  

Description of symptoms:  

Part of host affected:  

Percent incidence:  

Percent severity:  

Details of when and where the pest was first noticed:  

Records of product movement on and off detection site:  

Symptoms/photographs:  

Further details or comments:  
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Appendix 5 Chain of Evidence 
In the event that a grower or other person takes legal action against the 
Lead Agency a demonstrable chain of custody and record of evidence 
from the time of sampling until trial is essential for evidence to stand up in 
court. The samples taken from the Infected Premises (IP) and Contact 
Premises (CP) are likely to be one of the most important forms of evidence 
for the Lead Agencies and the courts. Protocols are therefore required to 
maintain confidence in the integrity of the samples and their value as 
evidence.  
The Lead Agencies must be able to ensure:  

• The collection of the samples is authorised by law. 

• The samples collected come from the Infected Premises or Contact 
Premises. 

• The persons collecting the samples have appropriate training and 
experience. 

• The samples are properly identified, recorded, stored and handled 
between the time of collection and trial. 

In order to maintain continuity of evidence, diagnostic and survey teams 
and diagnostic laboratory staff should follow these protocols when 
collecting and handling Emergency Plant Pest samples. Chain of Evidence 
protocols do not have to be followed for samples from general surveys. 
Chain of evidence protocols will be reviewed as part of the annual review 
of PLANTPLAN to ensure the protocols are relevant and reflect best 
industry practice.  

Collection of the samples is authorised by law  
If a sample is to be used as evidence, the Lead Agencies must ensure that 
the persons collecting the sample are authorised to do so by law. If the 
collection of the sample is not authorised, a court may refuse to accept the 
sample as evidence or, if accepted, accord it little or no weight.  

Samples collected come from the Infected Premises or Contact 
Premises  

The person or persons collecting the sample must be able to establish that 
the samples were collected from the Infected Premises or Contact 
Premises. To help establish that the samples were collected from the 
Infected Premises or Contact Premises and how the samples were 
collected, the person or persons collecting the samples should make a 
written record of collection at the time the sample is collected. It would be 
appropriate for those persons to mark the point or points of collection on a 
map of the Infected Premises or Contact Premises and to photograph the 
scene. 
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Persons collecting the samples have appropriate training and 
experience  

The training and experience of persons collecting samples is vital. The 
chain of evidence is only as good as the people who operate it and there 
are risks throughout the collection process of things going wrong: people 
misidentifying a sample or compromising its integrity, or making an error 
in its analysis or misinterpreting results. Lead Agencies must ensure that 
everyone involved in the collection process is trained and competent to 
collect, store and handle samples. In addition persons packing samples will 
have to be trained by IATA if samples are to be sent samples by air. 

Samples are properly identified, recorded, stored and handled between 
the time of collection and trial.  

Chain of evidence protocols should be followed for all samples taken from 
Infected Premises or Contact Premises. Appropriate handling, 
documentation procedures and security measures are required when 
collecting and handling samples to preserve the integrity of the evidence. It 
is considered best practice if all samples submitted have uniquely 
numbered seals affixed to them for continuity and security.  

The written record should be sufficiently detailed to:  

• Permit the Lead Agency to call witnesses who could explain how the 
sample was collected, identified, stored and handled between the time 
of collection and trial.  

• Permit another expert to be able to identify what has been done to a 
particular sample and to independently assess the Lead Agency’s 
findings.  

The diagnostic or sampling team will complete a Sample Submission Form 
at the time of sampling. This will form the Evidence Register. Sample 
Submission Forms will be supplied by the laboratory to which the samples 
are being sent.  

Of the original sample, the specialist will use a sub-sample for diagnostics 
and store the remainder of the sample as a reference sample. The reference 
sample will follow chain of evidence protocols. The sub-sample used for 
diagnostics will be tracked by normal laboratory procedures.  

All material held by the agency which is relevant to the incursion should 
be treated as evidence until no longer required for the investigation and/or 
prosecution.  

Marking the exhibit  
The diagnostic team (or other person collecting samples) will allocate each 
sample container with a unique identifier so that each sample can be easily 
tracked within the laboratory system.  

Note: Each tamperproof seal will carry a unique number which can be the 
basis of it passing through the laboratory. The method of marking the 
sample will rest with the person in charge of the diagnostic team. however 
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this should be consistent across the emergency response. Marking should 
be difficult to remove and appropriate to the surface. A label should be 
included within the audit bag/container in case outer label is accidentally 
destroyed.  

The identifier shall be retained throughout the life of the item in the 
laboratory and shall not be reused at any subsequent time. 

Exhibit labels  
Sample ID and tracking of samples within the laboratory is a vital issue. 
Sample tracking must occur through the Evidence Register but also may 
occur on the sample label (as below). The amount of detail in the example 
label below may only be necessary for the first sub-sample.  

Sample Continuity Label 

Sample ID No.  

Bag No:  All samples obtained are grouped together and 
placed in bags or containers. These are then 
sequentially numbered  

Handed to:  1  ON:  / /  am/pm  

 2 ON / / am/pm 

 3 ON / / am/pm 

 4 ON / / am/pm 

Figure 1 – Sample exhibit label.  

Sealing of items 
All evidence must be stored in appropriate tamperproof audit 
bags/containers that are properly sealed with a tamperproof seal. Sealing 
an exhibit within an audit bag/container may reduce the opportunity for 
allegations of impropriety being made against investigators and enhances 
credibility. Occasional exceptions (e.g. for very large or wet items) may be 
made, and this shall be recorded in the case file. A container is properly 
sealed only if its contents cannot readily escape or become contaminated 
and only if entering the container results in obvious damage to the 
container or seal. Containers must be closed or items covered, during 
storage, to prevent accidental loss or contamination. When a long break is 
expected in the examination of an item, the item must be sealed with a 
tamperproof seal to prevent contamination. Containers are designed to 
prevent illegal entry, not prevent entry per se.  

Containers shall be resealed using a tamperproof seal after the examination 
is complete. 
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Evidence labels or evidence tape used to seal containers must be 
initialled or signed to record the person sealing the item, and must be dated 
with the date the item was sealed. 

In circumstances where an audit bag/container is to be re-opened, the 
investigator responsible for sealing should consent and be present when 
the bag is re-opened. If this is not feasible, an independent person should 
be present to verify the contents of the audit bag at the time that the bag is 
re-opened. A written record should be made in relation to the opening of 
an audit bag/container and placed in the Evidence Register.  

The record should include: 

• Time, date and place that the bag/container was opened.  

• Name of the person opening the bag/container. 

• Name of the independent witness. 

• Reason the bag/container was opened. 

• Full description of the contents of the bag/container. 

• Verification that the contents of the bag/container are as recorded on 
the property seizure record. 

• What occurred to the contents of the bag/container.  

Evidence register  
Once the investigating officer/specialist takes possession of the sample, the 
following procedures must occur immediately.  

• The sample must be recorded in the Evidence Register and allocated a 
sample number. The information in the Evidence Register should 
include the full details as recorded specimen advice.  

• Any subsequent movements of the sample must be recorded in the 
Evidence Register. This must include the date, the name and signature 
of the person taking the evidence, the reason and the destination.  

• A designated person must maintain the Evidence Register. The 
nominated person should monitor and maintain the Evidence Register 
and the storage area. This person needs to have appropriate authority.  

The Evidence Register shall provide a comprehensive record of each 
evidence transfer over which the laboratory has control.  

• For transfer of items out of the laboratory:  

- Samples shall be recorded on an appropriate specimen advice 
sheet, along with a copy of the original specimen advice the 
name of the delivering person, the name (printed) and the 
signature of the accepting  person, and the date and time of 
transfer. Sample transfer will be recorded. 

• For transfers of evidence items in and out of the section  
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- The unique identifier of the evidence item, the name of the 
delivering person, the name of the accepting person, and the 
date and time of the transfer shall be recorded on the item 
examination sheet and in the Evidence Register.  

Receipt of sample  
Upon receipt of sample into the laboratory, the receiving scientist must 
ensure that:  

• Sample packaging must be retained until AQIS and/or the Lead 
Agency approves its disposal.  

Note: Responsibility will depend upon the quarantine status of the sample.  

• A complete description of testing requirements from the Lead Agency 
Chief Plant Health Manager is documented and understood. This shall 
be evidenced by completion of a Sample Submission form.  

• Any abnormalities or incorrect sample collection or preservation 
practices are noted in writing.  

- Where there is any doubt as to the suitability of a sample for 
test or examination, or when an item does not conform to the 
description provided, or the test/examination is not specified 
in sufficient detail, the Lead Agency shall be consulted for 
further instructions before proceeding. A written record must 
be made of any further instructions received from the client, 
at any point in the diagnostic process.  

Note: Where it is clear that the sampling procedures were so inadequate 
that this could fundamentally compromise the results, then the receiving 
officer may reject the samples, using his or her professional judgement. 
Where samples were obviously collected or stored incorrectly, this should 
be clearly stated on the final report to the client.  

• Samples submitted are to be examined for the pest in question.  

• All items are sealed in accordance with “Sealing of Items” procedure.  
- If not already adequately sealed, the samples must be sealed 

by the submitting officer or the receiving scientist at the time 
the evidence items are accepted.  

• The section has the capability to perform the work requested.  
- Any requests for diagnostic service which are not provided by 

the section shall be rejected, or accepted only if there is a 
danger that the evidence samples may deteriorate, and on the 
clear understanding that the section will limit its role to the 
referral of the samples to another service provider, on the 
Lead Agency’s behalf.  

• The Receipt of Sample procedure is followed.  

Storage of samples and documents  
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Samples and documents must be securely stored in a physically safe area 
with appropriate restrictions on access.  

Movement of samples and documents  
Samples and documents must be accessible only by designated or 
authorised officers. It is advisable that samples or documents be removed 
only for specified purposes, such as:  

• Registration.  

• Initial examination and assessment.  

• Identification processes.  

• Imaging.  

• Photocopying.  

• Hearing or trial.  

• Answer subpoena.  

• Where it is impractical to examine sample or document in the confines 
of the storage area.  

• Disposal.  

The removal of the sample must be noted in the Evidence Register in 
accordance with this Appendix.  

Protection of Items  
All samples must be protected from loss, cross transfer, contamination 
and/or deleterious change. 

Samples shall be stored under controlled environmental conditions when 
not in the process of being examined. Appropriate conditions include:  

• A cold room with restricted access.  

• Other suitable condition to preserve plant tissue and pest. 
Non destructive tests Should be utilised wherever practicable. When 
destructive tests are used, up to ¼ of the substance may be used in pre-
DNA testing. After the completion of all testing at least ¼ of any 
substance should remain. This is to allow possible re-testing by an 
independent laboratory. This may not be useful in all situations, for 
example citrus canker, and may need alternative options. 

Samples shall be collected from evidence items so as to maintain 
evidence integrity. Instruments shall be sterilised before and after each 
sample is removed, or separate disposable instruments shall be used to take 
each sample. Appropriate outer garments, including disposable gloves, 
shall be used.  

Evidence retention and disposal  
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After the completion of testing, all evidence must be returned to the Lead 
Agency Chief Plant Health Manager, except where listed for retention 
below.  
a) Retention of sub samples, records, photographs, DNA extracts and 
samples and other items shall be retained indefinitely in the following 
circumstances:  

• To be made available for further diagnosis.  

• Where the evidential material is likely to be of significant value in the 
future (e.g. where court proceedings have not yet taken place). 

• As reference material to diagnosis made. 

• To assist with future incursions of the pest.  

The retained material shall be sealed and stored in accordance with this 
appendix. 

b) Destruction of Samples shall be only on written authority from the 
Lead Agency CPHM. Waste disposal will be by AQIS approved method 
or Chief Plant Health Manager approved equivalent.  

Note: Responsibility will depend upon quarantine status of the sample 
(managed under Australian Government or State/Territory Government 
legislation).  

Prior to issuing any such instruction, the Lead Agency Chief Plant Health 
Manager must ensure that:  

• Any decision he/she makes is not in conflict with any Court Order.  

• All potential claimants have been afforded an opportunity to lodge a 
claim for the items/goods/documents.  

When authority to destroy is received, the specialist shall:  

• Remove, or make illegible, any feature that might allow the 
identification of any person involved in the case. 

• Dispose of the item appropriately (autoclaving or incineration etc). and 
record the name and signature of the person destroying the items. 

• The method and date of destruction and a reference to the authority 
received in the Evidence Register.  
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Appendix 6 Disinfection and Decontamination  
Should eradication be considered feasible, the first priorities will be 
destruction of the carrot cyst nematode. This will often involve treatment 
and removal of all infected plants, including a buffer zone around infected 
plants. Plants will need to be deep buried or burned.  

Eradication is dependant on two fundamental principles:  

1. Stopping the multiplication of the carrot cyst nematode on infected 
plants.  

2. Preventing contact between susceptible plants and the carrot cyst 
nematode. 

This can be achieved by:  

• Restricting the spread of carrot cyst nematode on hosts, plants and 
contaminated equipment through quarantine and movement controls.  

• Eliminating sources of inoculum by removal, disposal and destruction 
of infected plants. 

• Application of treatments to restrict secondary spread of carrot cyst 
nematode. 

• Decontamination of premises, vehicles, equipment and materials.  

Destruction of Infected Plants  
A campaign to eradicate carrot cyst nematode may require the destruction 
of all infected plants and the destruction of all susceptible host species 
within a defined distance of infected plants. Once authority is granted to 
destroy infected plants then the following guidelines are followed:  

1. Prior to destruction, infected plants and plants suspected of harbouring 
carrot cyst nematode may require treatment. This may include all 
symptomless hosts within a buffer zone around infected plants (10 
km).  

2. Where possible, all infected plants shall be harvested and deep buried 
at an approved burial sites. 

3. All susceptible hosts within the buffer zone of an infected plant will be 
destroyed, with symptomless plants being destroyed before the 
infected plants are handled. 

4. When it becomes necessary to remove infected plants rather than 
destroying them where they are growing or are located, the infected 
plants are to be placed in plastic bags or plastic lined containers, and 
transported to an approved site for burial or incineration.  

5. Prior to leaving the Infected Premises all personnel and equipment are 
decontaminated according to the guidelines provided in this chapter.  

6. Following the disposal of infected plants, bags and/or bin liners, 
containers and all other equipment and vehicles that has or may have 
come in contact with the infected plants shall be decontaminated.  
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7. Any remnants of plants left in the ground will be treated to prevent 
regrowth.  

Organisation of destruction  
Planning is essential to ensure the destruction task is carried out efficiently 
and is not impeded by lack of resources. An action plan should be drawn 
up in consultation with the owner or his/her agent and other departmental 
officers. The following procedures should be followed. 

• Consult with the Infected Premises Operation Team (IPOT) site 
supervisor and property owner/manager to establish:  

- Property layout, facilities and equipment.  

- The number, species and location of plants to be destroyed.  

- The destruction technique to be used. 

- The time-frame for commencement and completion of plant 
destruction.  

• Advise the Infected Premises Operation Team site supervisor of 
immediate resources needed to prepare for destruction of plants.  

• Consult with the Officer In Charge (OIC) of the disposal team, 
determine the disposal method and site to be used and, if necessary, 
identify centrally located disposal sites as close as practicable to the 
site of destruction.  

• Provide the Infected Premises Operation Team site supervisor with a 
concise written plan for approval, including:  

- Destruction method(s).  

- Destruction site(s).  

- Order of destruction. 

- Personnel required.  

- Facilities and equipment needed.  

• Details of the destruction operation should be included on a diagram of 
the Infected Premises.  

• Confirm that the Infected Premises Operation Team site supervisor 
possesses a complete inventory of all plants to be destroyed on the 
property. All crops should be valued before destruction. 

• When there is a delay in reaching agreement on valuation with the 
owner or his/her agent, authority to destroy should be sought from the 
Local Pest Control Centre (LPCC) Controller. 

• Brief the destruction teams then supervise and coordinate their 
activities. Ensure that:  

- Destruction facilities, methods and working conditions are 
consistent with personal safety.  

- Destruction teams receive adequate rest and meal breaks.  
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• Make every effort to avoid damage to property. Any damage that does 
occur must be drawn to the attention of the owner/manager, recorded 
and reported promptly to the Infected Premises Operation Team site 
supervisor.  

• Check all destruction against the authorised inventory to ensure that all 
variations are accounted for and that all susceptible plants scheduled to 
be destroyed on that day have in fact been destroyed. 

• Provide the Infected Premises Operation Team site supervisor with a 
situation report at the end of each day. 

• Advise the Infected Premises Operation Team site supervisor of 
resource requirements for the next 48 hours. 

• Advise the Infected Premises Operation Team site supervisor 
immediately destruction has been completed so that other tasks, e.g. 
disinfection, can be started without delay.  

Decontamination (General) 
Decontamination practices are aimed at restricting the movement of, and 
destruction of infectious agents such as bacteria, viruses, fungi, 
phytoplasma, nematodes, mites and insects from growing media, water, 
equipment, tools or any surfaces. Thorough decontamination involves 
close cooperation between property owners and all personnel involved in 
the cleaning and disinfection procedures.  

In order to eliminate Emergency Plant Pests from clothing, vehicles, tools 
or the environment, there must be a good understanding of the general 
properties of each infectious agent and the ways they may persist in the 
environment and infect other plants. Importance is placed on the adoption 
of the basic microbiological principles of isolation of the source of 
infection and decontamination of personnel, equipment, vehicles and sites. 
The most important initial information is the presumptive identification of 
the Emergency Plant Pest involved. Once established, the basic properties 
of the agent must be considered. What are the epidemiological 
characteristics of the spread? Has transmission occurred by aerosol spread, 
soil and water, close contact or insect vectors? Depending on the pest, 
different decontamination procedures and disinfectants are likely to be 
used for different sites on the IP and adjacent properties. 

General guidelines  
1. Only recommended materials are to be used when conducting 

decontamination procedures, and should be applied according to the 
product label.  

2. Survey and eradication personnel must follow decontamination 
procedures during all survey and eradication activities. (Personal safety 
precautions must be followed at all times).  
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3. Movement of all personnel, vehicles and equipment within and out of 
declared quarantine areas must be minimised as much as is practically 
possible.  

4. Properties are not to be entered for inspection by any inspector who 
has been on any known Infected Premises within the predetermined 
exclusion period.  

5. Generally, the inspection of an Infected Premises shall be the only 
survey activity scheduled for these inspectors during any one day. 
Before surveys of an Infected Premises, effort should be made to 
inspect the apparently Emergency Plant Pests - free areas prior to 
inspecting the area surrounding infected plants.  

6. Inspectors must refrain from touching host plants during any inspection 
except to examine or collect suspicious-looking symptoms.  

7. During an outbreak, the affected industry should adopt routine hygiene 
and decontamination practices to help reduce the possible spread of the 
Emergency Plant Pests.  

The natural processes of time, dehydration, warm temperature and sunlight 
will also greatly assist the decontamination operation and should be 
considered in planning.  

Prior to commencing decontamination of any surface, determine if the 
chosen decontamination procedure is likely to spread the disease.  

Pressure steam sterilisation (autoclaving) is the most reliable means of 
decontamination.  

However, this method can not be used in all situations.  

For larger surfaces and spaces and for heat labile materials or equipment, 
chemical disinfection is often the only practical method of 
decontamination. Where time permits, heat-labile materials and equipment 
may be sterilised by gaseous chemicals such as ethylene oxide or ionizing 
radiation.  

Susceptibility of microorganisms  
Microorganisms vary in their susceptibility to chemical disinfectants. 
Lipid containing viruses and the vegetative forms of bacteria are relatively 
susceptible. Fungi, acid-fast bacteria and non-lipid-containing viruses are 
less susceptible while bacterial spores are resistant to many chemical 
disinfectants.  

Types of disinfectants  
Chemical disinfectants are available under a range of trade names. Refer 
below for examples of some broad spectrum disinfectants that are effective 
against a range of micro organisms, including some sporicidal activity:  

• Halogens e.g. chlorine and iodine.  

• Aldehydes e.g. formaldehyde and glutaraldehyde.  
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• Oxidising agents e.g. peracetic acid, peroxygen biocide and hydrogen 
peroxide. 

Chemical disinfectants with a more limited antimicrobial spectrum 
include:  

• Alcohols e.g. ethyl and isopropyl alcohols.  

• Phenolics.  

• Quaternary ammonium compounds.  

• Chlorhexidine.  

• Acids and alkalis.  

Factors affecting disinfectant activity  
Variables which may affect the action of chemical disinfectants include:  
• Concentration and formulation of the disinfectant  

• Effective period of contact.  

• Temperature.  

• pH.  

• Relative humidity.  

• Inactivation by organic matter or cellulosic and synthetic material.  

Choice of disinfectant  
The choice of chemical disinfectant often represents a compromise 
between the requirement for a broad antimicrobial spectrum, the 
limitations imposed by the situation or type of materials being disinfected, 
and any disadvantages of particular disinfectants. 

A chemical disinfectant which is suitable for a particular purpose or 
situation depends not only on the types of micro organisms likely to be 
present but also on the control or provision of the conditions that can 
promote its effectiveness in the situation. Other properties of the 
disinfectant also need to be considered, such as possible corrosive, 
bleaching or staining effects and its flammability. In addition, the effect it 
can have on personnel as a toxic irritant, any sensitising action and its 
carcinogenic potential need to be taken into account.  

A risk assessment needs to be undertaken before deployment of any 
disinfectant.  

The least toxic disinfectant should always be selected when there are a 
number of disinfectants known to be effective against the pest/pathogen.  

Material Safety Data Sheets (MSDS) should be ready available for any 
chemical disinfectant used in the workplace. A request for the relevant 
MSDS should automatically accompany the initial order for materials. 
MSDS provide information on the identity, physical characteristics, 
potential health hazards and precautions to be taken for safe storage, use 
and disposal of chemicals. The laboratory supervisor should ensure that all 
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persons have access to MSDS for the substances that are used in the 
workplace and that these are read and understood by those concerned. 
MSDS, as obtained from suppliers, should not be altered although 
additional information can be appended and clearly marked as such.  

For further information on the properties of commonly used disinfectants, 
refer to Appendix E of Australian and New Zealand StandardTM 

Below is a Summary Table. 1 

 Safety in 
Laboratories Part 3: Microbiological aspects and containment facilities. 
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Table 1- Chemical agents which can be used for Emergency Plant Pests 
disinfection  

Site or equipment Routine or preferred method 
or usage Acceptable alternative 

Benches and surfaces (not 
obviously contaminated) 

Alcohols e.g. 70% w/w (= 80% 
v/v) ethyl or 60-70% v/v. 

Synthetic phenolics* 

Biological safety cabinet (BSC) 
work surfaces 

Synthetic phenolics* after 
bacteriological work or 
Iodophor or other disinfectant 
according to the pathogen being 
handled. 

For BSC with capture hoods, 
glutaraldehyde+ (with cabinet 
fan operating). 

BSC before servicing or testing Formaldehyde vapour 

Centrifuge rotor or sealable bucket 
after leakage or breakage 

Chemical disinfection not the 
preferred method. Pressure 
steam sterilise at 121 o

Glutaraldehyde+ (see note 
below) for 10 min or synthetic 
phenolics* for bacterial spills 
for 10 min (see note below). 

C for 15 
min recommended. 

Centrifuge bowl after leakage or 
breakage 

Gluteraldehyde+ for 10 min 
(swabbed twice within the 10 
minute period then wiped with 
water). 

Synthetic phenolics* for 
bacterial spills for 10 min. 

Discard containers (pipette jars) Chlorine disinfectant at 2000 – 
2500 ppm (0.2 – 0.25%), freshly 
prepared and changed daily. 

Synthetic phenolics* for 
bacteriological work (changed 
weekly) or detergent with 
pressure steam sterilising for 
viral work. 

Equipment surfaces before 
services or testing 

Surfaces disinfected according 
to manufacturer’s instructions. 

Alcohol (80% v/v ethyl or 60 – 
70% v/v isopropyl) except when 
its flammability poses a hazard 
or glutaraldehyde+ then water. 

Hand disinfection 
Chlorohexidine (0.5 – 4% w/v) 
in alcoholic formulations for 2 
min 

Isopropyl (60 – 70% v/v) or 
ethyl alcohol (80% v/v) with 
emollients or Povidone-iodine 
(075 – 1% av I) for 2 min 

Hygienic handwash 

Chlorhexidine (4% w/v) in 
detergent formulation (or 
alcoholic formulations) for 15 
sec 

Detergent cleansers or soap for 
15sec 

Spills of bacterial cultures 
Synthetic phenolics* (unaffected 
by organic load) for 10 min. 

High concentration chlorine or 
Iodophor* for 10 min. 

* Dilute according to manufacturer’s instructions  
*Glutaraldehyde as 2% w/v activated aqueous or 2% w/v glycol-complexed formulations 

For details on the best disinfectants to use for a certain Emergency Plant 
Pest, refer to the diagnostic protocol (if available).  

Please Note: Concern has been raised about the use of Gluteraldehyde in 
the decontamination of laboratory equipment, especially biological safety 
cabinets which circulate air back into the laboratory environment, as 
Gulteraldehyde can cause a strong immunological reaction in some 
individuals whereby repeated exposures can lead to severe reactions.  
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Contamination of disinfectants  
Working solutions of disinfectants should be frequently replaced by 
freshly prepared dilutions from stock solutions. This applies particularly to 
those disinfectants which are subject to inactivation by organic or other 
materials, loss of stability or significant dilution through the introduction 
of wet instruments. Otherwise, the inactivated, exhausted or diluted 
disinfectants may become contaminated and may even support the growth 
of contaminants. The containers or dispensers used should also be emptied 
and decontaminated between batches and not merely “topped up”. 

General safety precautions  
• First aid boxes must be available on every Infected Premises or where 

hazardous chemicals are being used.  

• It is essential to brief workers and the property owner on safety aspects 
before commencing operations, including the potentially harmful 
effects of chemicals on the environment, animals and humans.  

• The usage of any chemical or equipment should conform to the 
manufacturer’s instructions and safety standards.  

• All officers and workers must carry out their duties in accordance with 
current health and safety legislation.  

• All accidents which require medical attention, however small, must be 
logged with details reported back to the Local Pest Control Centre.  

Disinfection procedures  

Some insects and plant pathogens may travel almost unseen in mud or 
lodged in nooks and crannies on machinery, vehicles and other equipment. 
The first priority is to ensure no personnel, vehicles or equipment leaves 
the Infected Premises without thorough decontamination. The Infected 
Premises site supervisor must ensure effective property decontamination, 
including decontamination of all people, equipment and vehicles.  

Personal decontamination  
The following procedures are to be complied with by all survey, 
eradication and other personnel who may be exposed to an Emergency 
Plant Pests during the course of their duties.  

This includes:  

• All people who move out of infected, contact and suspect premises.  

• Personnel who take suspect samples and all personnel involved in 
eradication activities.  

• All persons who are required to decontaminate themselves will 
disinfect hands, arms and any other parts of the body that have 
contacted any part of the infected/ infested crop and surrounding 
vegetation, plus any clothing, shoes and small personal items (pens, 
hand lens, glasses, pocket-knives, etc.) that have come into direct or 
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indirect contact with plant material suspected of carrying an 
Emergency Plant Pests. 

Decontamination of personnel will be conducted with the aid of approved 
products. The aim of personal decontamination is to safely remove any 
contamination of the body or clothing. The process minimises the risk of 
spreading the Emergency Plant Pests to uncontaminated areas.  

Standard dress requirements recommended to improve the effectiveness of 
decontamination procedures are:  

Personal Protective Equipment  

• Globes. 

• Overalls. 

• Goggles.  

• Gumboots.  

• Mouth cover (when dealing with certain pathogens mouth cover may 
be necessary to prevent disease/illness).  

• Eye wear/breathing equipment (may be needed for certain containment 
procedures e.g. fumigating).  

Prior to exiting the Infected Premises all Emergency Plant Pests should be 
removed. Disposable items should be double bagged in heavy gauge 
plastic garbage bags, the outside of the bag disinfected and sealed with 
quarantine tape and deep-buried or burnt on site. If items are to be 
removed from the Infected Premises, the bag should be taken back to the 
laboratory and autoclaved for the recommended time at the recommended 
temperature. 

If the person is returning to site the next day any non-disposable items 
such as hat, gloves, boots and overalls can remain on site. Items to be 
taken off the property should be disinfected on site or double-bagged, 
sealed with quarantine tape, the outside of the bag disinfected and then 
autoclaved for the recommended time at the recommended temperature.  

Personal and small tool wash equipment

Portable wash baths are recommended for use when travelling in vehicles 
for washing footwear and small tools. Wash baths can be made from a fish 
box (or other suitably sized plastic box) fitted with an open weave plastic 
doormat, a scrubbing brush, a pair of safety gloves, glasses, detergent or 
disinfectant, and a container of clean water.  

  

1. The wash bath should be located just outside the infected area or at the 
departure point for the vehicle.  

Small tools & portable footbaths washdown procedures  

2. Remove all loose mud and dirt from the object to be cleaned.  

3. Use the recommended safety equipment if washing with a disinfectant 
(e.g. safety gloves and glasses).  
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4. Part fill the wash bath with clean water (a depth of about 4 cm is 
adequate for boot washing). Mix a solution of detergent or disinfectant 
as required.  

5. Clean boots, gaiters and equipment with the scrubbing brush.  

6. Waste detergent and disinfectant must be kept and disposed of in 
accordance with AQIS standards.  

7. A final rinse or wipe with disinfectant or methylated spirits can be used 
for sterilisation of scientific equipment.  

Vehicle & machinery decontamination  
Many industries have, or are developing, standard operating procedures for 
vehicle and machinery washdown. Consult your industry code of practice 
or environmental management system for determining the washdown 
requirements that apply. 

It is advisable to washdown machinery after:  
• Operating in an area affected by a pest that is under containment.  

• Transporting soil known to be infected with a plant pest.  
or before:  

• Moving machinery out of a local area of operation.  

• Moving machinery between properties.  
For general cleaning procedures the following standard applies:  

• Remove cover plates etc.  

• No clods of dirt or loose soil should be present after washdown.  

• Radiator grills and the interior of vehicles should be free of 
accumulations of seed and other plant material.  

Note that some machinery, such as harvesting equipment, cannot be 
washed with water because of potential damage to sensitive electronic 
equipment. Always consult and comply with the manufacturer’s 
recommended cleaning method.  

Cleaning and inspection should be undertaken in accordance with the 
general vehicle/equipment washdown procedure.  

These standards will need to be modified to control specific Emergency 
Plant Pests. For instance, particular disinfectants may need to be applied 
and greater attention to soil accumulations behind protective plates and 
covers required.  

Where field wash down is a regular practice facilities should be obtained 
and carried for the purpose. Large commercial wash units are available, 
though in many instances small self-assembled systems will be adequate. 
In industries that use bushfire slip-on units, these are ideal, allowing more 
flexible choice of washdown sites. Small fire pumps or portable high 
pressure wash units are suitable. A shovel, crow bar and stiff brush are 
also required. Farm workshops should also have suitable wash down 
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equipment. Where a blowdown only is required, compressors or portable 
blower vacs may be used along with a small brush.  

Field washdown will be required to contain Emergency Plant Pests to a 
particular area or where machinery is moved directly between field sites. 
Always consult the landholder in selecting a washdown site, consideration 
should be given to:  

Selecting a field washdown site  

• Setting the washdown at the edge, or nearby, any areas where pests 
need to be contained, choose sites where the land slopes back into an 
infested area or an adjacent area not susceptible to the problem.  

• Ensuring run-off will not enter any watercourse or waterbody, a buffer 
of at least 30 m is desirable.  

• Avoiding sensitive vegetation or wildlife habitat e.g. remnant native 
vegetation and threatened species sites.  

• Selecting mud-free sites (e.g. well grassed, gravel, bark or timber 
corded) which are gently sloped to drain effluent away from the 
washdown area. Run off water from the contaminated area must not 
flow to the clean area. If no adequate drainage is available, a pit must 
be dug as soon as heavy machinery arrives, to ensure no effluent 
escapes beyond the decontamination site.  

• Allow adequate space to move tracked vehicles.  

• Potential hazards, e.g. powerlines. 

Low loaders are not a suitable platform for washing machinery.  

Where there will be large quantities of effluent or there is a risk of 
extensive run-off, the washdown area should be bunded and a sump 
constructed to safely dispose of the effluent. Take particular care where the 
effluent is likely to be contaminated with oils. 

Mark or record washdown sites for subsequent monitoring. 

General vehicle/equipment washdown procedure

Note: Do NOT apply water to harvesters or other equipment that may be 
damaged by water. 

  

1. Locate washdown site and prepare the surface or construct bunding as 
required.  

2. Safely park the vehicle free of any hazards (e.g. electrical), ensure the 
engine is off and the vehicle is immobilised.  

3. Look over the vehicle, inside and out, for where dirt, plant material 
including seeds are lodged. Pay attention to the underside, radiators, 
spare tyres, foot wells and bumper bars.  

4. Remove any guards, covers or plates if required being careful of any 
parts that may cause injury.  

5. Knock off large clods of mud, use a crow bar if required and sweep out 
the cabin.  
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6. Cleaning using disinfectant/soap and water with brushing to dislodge 
encrusted dirt and organic matter is preferable to washing with strong 
water streams.  

Caustic soda should not be used on paintwork.  

7. If using high temperature steam, wet equipment prior to cleaning to 
prevent Emergency Plant Pest being forced into the air.  

8. Clean down with a high pressure hose and stiff brush/crowbar. Use 
only freshwater if washing down in the field.  

9. Start with the underside of the vehicle, wheel arches, wheels (including 
spare). Next do the sides, radiator, tray, bumper bars etc and finally 
upper body. Some vehicles may need to be moved during washdown 
e.g. tracked machinery.  

10. Clean any associated implements e.g. buckets.  

11. Check there is no loose soil or plant material that could be readily 
dislodged or removed.  

12. In wash bays, steam treat or rinse off vehicle with clean water. 

13. All washdown water should be captured for disinfection and disposal.  

If using deep burial site, contact AQIS for approved burial site and 
procedures 

Phone (02) 6272 3933 
www.aqis.gov.au  
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Equipment Checklist  
Use these checklists as a guide only. The equipment will vary with specific 
circumstances.  

Personal equipment  
Cap or hairnet   
Gumboots   
Cotton or disposable overalls   
Torch and batteries   
Gloves – disposable   
Goggles   
Short-handled scrubbing brush   
Boot tray or bucket   
Heavy duty plastic garbage bags   
Spare underclothes   

Decontamination site — Infected Premises or Contact Premises  
2 plastic ground sheets (10 m x 10 m)   
50 m hessian sacking   
Star pickets   
Caravan and portable shower units   
50 m of 20 mm rope   
6 x 200 L drums   
Fibreglass water tanks to 2500 L   
Water supply   
Pumps eg Southern Cross or Davey Firefighting units   
Hoses (spray attachments)   
Disinfectant supplies (citric acid or sodium carbonate) as appropriate   
Hand brushes – short and long handle   
Boot trays   
Buckets   
Heavy duty plastic garbage bags   
Spare overalls   

Property decontamination  
Water supply   
Portable pumps, eg Southern Cross, firefighting pumps   
Polypipe 50 mm   
Fittings for pipe   
Hoses   
High pressure industrial pumps and lances   
Fibreglass water tanks of sizes up to 2500 L   
200 L drums   
Universal indicator strips   
Appropriate disinfectant   
Flame guns and fuel   
Fuel for pumps and engines   
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Generators   
Arc lamps   
Electric lead and connectors   
Mechanical diggers   
Bulldozers   
Tractor and trailers   
Front-end loaders   
Vehicle-mounted boom spray   
Shovels   
Brooms   
Forks   
Crowbars   
Hand tools   
Plastic sheeting   
20 L containers (metal)   
Industrial gloves   
Respirators   
Perspex face shields   
Back pack sprays   

Vehicle decontamination  
Water supply and tanks for storage   
Buckets   
Detergent and brushes   
Disinfectants   
Sponges   
Tools for dismantling floor – shovels, hand brushes, scrapers   
Fire fighting pump   
High pressure pump   
Fuel for pump engines   
Perspex face shields   
Personal equipment   



Pest Specific Incursion Management Plan 
            Carrot Cyst Nematode   Page 122 of 145 

 
   

Appendix 7 Emergency Plant Pest Alert Template  
The Emergency Plant Pest Alert will be used in briefing government, 
industry and the media on the details of the incursion. The information 
included in the Pest Alert will vary depending on the incursion and its 
intended audience. It is particularly important that the Pest Alert provides 
the media with general information on the outbreak which cannot easily be 
misinterpreted and does not disclose the identity of property owners. 
Images of publication quality of the disease/pest/damage should be 
obtained and included with the Pest Alert.
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Appendix 8 Incursion Incident Report 
Pest:  Common and scientific name  
Host:  Name of host plant  
Location:  Locality, city, state/territory  
Detection date:  Date  
Detected by:  Organisation  

Detection details  
Detail the following:  

• Date of incursion.  
• Who made the detection.  
• What was detected.  
• What was the method of detection.  
• On what host was the detection made on.  
• Where was it detected.  
• What was the extent of the outbreak (geographic and severity).  
• Is this detection considered a first record of an incursion. 
• Confirmation of identity and details.  

Description and effect  

Detail as many of the following factors as possible (where known):  

• Worldwide distribution.  
• Host range (listed generally).  
• The effect on the hosts.  
• Potential economic cost.  
• Potential for establishment. 
• How the pest is spread. 
• Available control methods. 

Response to date  

Detail any actions taken place to date, including:  

• Treatment or destruction of host material and/or products.  
• Establishment of quarantine zones and/or restrictions.  
• Trace back and trace forward analysis. 
• Media releases issued. 
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Appendix 9 Eradication or Alternative Action  
Assumptions  

In making a decision on eradication or alternative action, some 
assumptions may need to be made, including:  

• The diagnosis (especially strain identification), biology, dispersal and 
host range information is correct.  

• Effective control treatments have been identified and are available.  
• The cost/benefit analysis developed by ABARE is accepted as an 

accurate economic risk assessment summary. and  
• Survey data represents a realistic and up-to-date summary of the 

distribution of the incursion for risk management decisions.  

Factors favouring eradication 
● Cost/benefit analysis shows significant 

economic loss to industry or the 
community if the organism establishes.  

● Physical barriers and/or discontinuity 
 of hosts between production districts.  

● Cost effective control difficult to 
achieve (e.g. limited availability of 
protectant or curative treatments).  

● The generation time, population 
dynamics and dispersal of the organism 
favour more restricted spread and 
distribution.  

● Pest biocontrol agents not known or 
recorded in Australia.  

● Vectors discontinuous and can be 
effectively controlled.  

● Outbreak(s) few and confined.  

● Trace back information indicates few 
opportunities for secondary spread.  

● Weather records show unfavourable 
conditions for pest development.  

● Ease of access to outbreak site and 
location of alternate hosts.  

Factors favouring alternative action  
● Cost/benefit analysis shows relatively low 

economic or environmental impact if the 
organism establishes.  

● Major areas of continuous production of 
host plants.  

● Cost effective control strategies available. 

 
● Short generation times, potential for rapid 

population growth and long distance 
dispersal lead to rapid establishment and 
spread.  

● Widespread populations of known pest 
biocontrol agents present in Australia.  

● Vectors unknown, continuous or difficult 
to control.  

● Outbreaks numerous and widely 
dispersed.  

● Trace back information indicates 
extensive opportunities for secondary 
spread.  

● Weather records show optimum 
conditions for pest development.  

● Terrain difficult and/or problems 
accessing and locating host plants.  
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Appendix 10 Generic Elements of an Emergency Plant Pest 
(EPP) Response Plan 

Structure and content of an EPP Response Plan  
The following guide to the structure and content of an EPP Response Plan 
is taken from Schedule 4 of Version 9 of the Emergency Plan Response 
Deed (EPPRD). Development of the Emergency Plant Pest Response Plan 
should be commenced as soon as possible following confirmation of the 
incident.  

The subheadings may be regarded as a checklist to aid in the development 
of the Emergency Plant Pest Response Plan. The Emergency Plant Pest 
Response Plan may not necessarily need to refer to all matters referred to 
in the subheadings. The amount of detail will depend on the nature and 
extent of the Emergency Plant Pest response, and the stage of the response.  

However, an Emergency Plant Pest Response Plan submitted for initial 
approval by the National Management Group (NMG) must address all of 
the following major headings shown in bold type. Other components may 
be developed, and their approval sought, in accordance with a timetable 
agreed by the Consultative committee on Plant Pest (CCEPP).  

Status report on suspect Emergency Plant Pest  
Pest details:  

• Name of pest: common and scientific. 

Affected host:  

• Affected plant: name (common and botanical).  

Diagnostic details:  

• How was pest detection confirmed? Date, laboratory and methods used 
for sample diagnosis.  

• Details of other laboratories sample was sent to for simultaneous 
testing. 

Description and effect:  

• The effect on the plant when infested. The potential economic cost.  

Extent of incident:  

• The geographic area and severity – for example, minor outbreak, 1 
property of 500 ha no other properties in the vicinity or major 
outbreak, 5 properties of around 3000 ha in total, many other 
properties in the vicinity. 

• Include maps if available. 

• Delimitation survey results from neighbouring properties.  

Host range and epidemiology:  

• Spread potential and establishment potential.  



Pest Specific Incursion Management Plan 
            Carrot Cyst Nematode   Page 128 of 145 

 
   

• Natural and possible hosts. 

• Current geographic distribution.  

• Details of current eradication programs worldwide.  

• Previous detections in Australia. 

Availability of control methods:  

• Can the pest be controlled (treatments/resistance)?  

• Whether Australian Pesticides and Veterinary Medicines Authority 
(APVMA) emergency use permits are necessary/have been obtained.  

Course of action:  

• Suggested methodology to eradicate an incursion. 

• If contingency plan is available these protocols should be followed. 
Where the emergency response plan differs from the contingency plan 
approval must be obtained from the National Management Group. 

• Quarantine of the affected area - areas under quarantine.  

• Declaration of pest quarantine area (PQA). When the declaration of 
pest quarantine area was declared, any amendments since declaration.  

• Quarantine and movement controls - Date and details of notice. Any 
amendments to notice.  

• Destruction and disposal of affected material.  

• Delimiting surveys. 

• Details of host-state surveys carried out within and outside the 
declaration of pest quarantine area.  

Publicity:  
Is the media involved? if so, how? Will the issue become public, and if so, 
when?  

Awareness of the outbreak: 

• Has a communications plan been developed? 
Key messages.  

Key communications during the outbreak: 

• types of communication. 

• media releases, web-based updates, posters, fact sheets. 

• where media enquires are directed. 

Feasibility of eradication on technical and/or economic grounds  

• Feasibility of eradication given the specifics of the outbreak.  

Proposed response activities (eradication strategies)  
Destruction of plant material:  
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• Details of destruction methods, refer to contingency plan if 
appropriate. 

• Legislation. 

Destruction procedures for all infected plants and host plants within 
the quarantine area:  

• Any disposal issues.  

Quarantine and movement controls on plants, plant products, people, 
machinery and other items including details of the: 

• Movement of plants and plant products, appliance and other things 
into, within and out of Infected Premises and the Quarantine Zone. 

• Movement of plants and plant products, equipment and other things 
into, within and out of the pest quarantine area  

• Movement of host material outside the pest quarantine area,  

- Restricted Area (RA).  

- Control Area (CA).  

Decontamination and farm clean-up procedures  
Diagnosis, tracing and surveillance  
Diagnostics:  
Key steps in diagnosing the pest.  

• Tracing: 
- Tracefoward/traceback procedures.  

• Surveillance:  

- Details of the surveillance plan, frequency of surveys.  

- Maps.  
- Estimated period required to monitor eradication.  

• Liaison:  
- Between State/Territory and private laboratories.  

• Resources for surveillance and laboratory testing. 

- Diagnostics.  

- Surveillance and tracing staffing.  
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Zoning  

• Details of zones involved in the emergency eg destruction zone, 
quarantine zone, buffer zone, restricted zone and the control zone.  

Destruction strategy:  

• Destruction protocols.  

• Priorities.  

• Processing of plants, and plant products, including by-products and 
waste.  

• End-use of any processed plants and plant products.  

Situation Reports production and dissemination  

• Consultative Committee on Emergency Plant Pest will meet (quarterly) 
to review progress  

• Progress reports circulated to National Management Group and 
Consultative Committee on Emergency Plant Pest.  

International notifications (DAFF responsibility)  
Indicative budget (to be provided for each proposed response activity)  
Staffing:  
Permanent staff (including accreditation to National Emergency Plant Pest 
Preparedness Competency Standards).  

• Include number of staff (Full Time Employment) required to undertake 
activities associated with the response plan.  

• Number of staff required to be specifically recruited.  

• Volunteers/emergency services personnel.  

Operating:  

• Breakdown categories as far as possible.  

• Non-labour budget in the key activity areas of:  
- Program management.  

- Destruction and disposal.  

- Surveillance and tracing.  

- Quarantine and movement control.  

- Information management.  

- Scientific support.  

- Communication and industry liaison.  

• Cost sharing budget estimates.  

Capital  
Owner Reimbursement Costs  
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Public Relations  
Industry and community liaison  
Lead responsibility for liaison with media  
Local Pest Control Centre:  

• Include diagrams of management structure.  

Local Pest Control Centre site  
Equipment  
Operations:  

• Diagnostic investigations. 

• Restricted Area movement and security.  

• Infected Premises operations.  

• Other field operations. 

Planning:  

• Epidemiology/ecology/taxonomy.  

• Public relations.  

• Technical specialists.  

• Liaison.  

Logistics:  

• Induction for incoming staff.  

• Administration (accommodation, meals, transport etc).  

• Emergency services liaison.  
Infected Premise Operation Teams  

Forward Command Team (FCP) (if necessary)  
Industry Liaison  
State Pest Control Headquarters:  

• Include diagrams of management structure.  

Structure, management and staffing  
Planning:  

• Legal support.  

• Epidemiology/ecology, taxonomic and other specialist support.  

Operations:  

• Tracing, surveillance, movement controls and destruction.  

• Mapping and information management.  

Logistics:  
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• Administration.  

• Emergency services liaison.  

Communications  
Industry Liaison  
Information systems and management  

• Software to assist the management of Emergency Plant Pest 
information.  

• Control centres information management:  

- Message forms and log sheets.  

- Files.  

- Personnel.  

- Information boards.  

- Staff information briefings.  

Additional research and information needs  
Accounting procedures  
Monitoring of cost effectiveness of Emergency Plant Pest Response 
Plan:  

• Program objectives and milestones.  

• Progress report, financial summary reports. 

• Groups or committees set up to oversee the response. 
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Appendix 11 Identifying Costs/Benefits 
The costs of an eradication campaign usually reflect the direct costs 
associated with implementing and running the program, and the benefits 
represent the direct savings in costs that would otherwise be incurred if the 
program was not implemented (there may also be secondary costs and 
benefits that occur as indirect flow-on effects of the program).  

These costs and benefits are valued in dollar terms to enable the 
comparison of diverse positive and negative impacts of a program. 
Potential costs and benefits are listed below.  

Direct costs:  

• Surveys/monitoring.  

• Research and diagnostics.  

• Expert consultation.  

• Equipment/machinery and vehicles.  

• Materials and application of chemicals (herbicides or pesticides).  

• Maintenance of facilities.  

• Awareness/education programs and public relations.  

• Salaries.  

• Travel.  

• Legal fees.  

• Data management.  

• Contracting and/or other administrative costs incurred by plant health 
services.  

• Loss of product quality.  

• Marketing, handling and processing.  

Secondary costs:  

• Costs of detecting and eradicating a pest at low population levels.  

• Likelihood of reintroductions.  

• Possible adverse effects of eradication programs on human health, non-
target species, food and the environment.  

• Costs to affected grower(s) including loss of income, reduced value of 
personal/business assets, costs incurred as a result of possible 
quarantine restrictions and/or impacts on lifestyle.  

Direct benefits:  

• Preventing yield loss in host crops.  

• Saving growers the cost of additional controls (e.g. insecticides) for the 
pest.  
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• Saving economic losses to Australia due to market access restriction.  

• Saving economic losses to Australia due to removal of quarantine 
restrictions.  

• Saving costs to growers incurred as a result of disinfestation of host 
produce for the domestic market.  

Secondary benefits:  

• Saving damage to private gardens, parks, nature strips, or uncultivated 
land.  

• Saving additional research and development costs.  

• Preventing risks to human health.  

• Saving structural adjustment costs in the affected industry.  

• Saving costs to associated sectors.  

• Preventing negative impacts on the work/leisure environment and 
employment options.  

Estimating benefits  
The measurement of benefits is highly dependent upon the ability to 
predict what impact the carrot cyst nematode would have if it was not 
controlled. 

Data on the impact that the pest has had in countries where it is established 
is useful but not definitive. Introduced pests may behave differently in a 
new environment compared with their original environment.  

Information on the impact of the pest overseas must be reassessed to take 
into account Australian conditions, such as differences in:  

• Climate.  

• Cultivar susceptibility.  

• Range of potential host plants.  

• Presence/absence of vectors.  

• Spray regimes.  

• Potential to adapt to its new environment (based on its known 
geographic range).  

In some cases software application packages may be used to model the 
potential distribution.
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Template for Cost/Benefit Analysis  
This template is still being developed. Plant Health Australia will consult 
with relevant members regarding the finalisation of this section of 
PLANTPLAN.  

The costs of an eradication campaign usually reflect the direct costs 
associated with implementing and running the program, and the benefits 
represent the direct savings in costs that would otherwise be incurred if the 
program was not implemented (there may also be secondary costs and 
benefits that occur as indirect flow-on effects of the program). These costs 
and benefits are valued in dollar terms to enable the comparison of diverse 
positive and negative impacts of a program. Potential costs and benefits 
are listed below.  

Direct costs:  

• Surveys/monitoring.  

• Research and diagnostics.  

• Expert consultation.  

• Equipment/machinery and vehicles.  

• Materials and application of chemicals (herbicides or pesticides).  

• Maintenance of facilities.  

• Awareness/education programs and public relations.  

• Salaries.  

• Travel.  

• Legal fees.  

• Data management.  

• Contracting and/or other administrative costs incurred by plant health 
services.  

• Loss of product quality.  

• Marketing, handling and processing.  

Secondary costs:  

• Costs of detecting and eradicating a pest at low population levels.  

• Likelihood of reintroductions.  

• Possible adverse effects of eradication programs on human health, non-
target species, food and the environment.  

• Costs to affected grower(s) including loss of income, reduced value of 
personal/business assets, costs incurred as a result of possible 
quarantine restrictions and/or impacts on lifestyle.  
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Direct benefits:  

• Preventing yield loss in host crops.  

• Saving growers the cost of additional controls (e.g. insecticides) for the 
pest.  

• Saving economic losses to Australia due to market access restriction.  

• Saving economic losses to Australia due to removal of quarantine 
restrictions.  

• Saving costs to growers incurred as a result of disinfestation of host 
produce for the domestic market.  

Secondary benefits:  

• Saving damage to private gardens, parks, nature strips, or uncultivated 
land.  

• Saving additional research and development costs.  

• Preventing risks to human health.  

• Saving structural adjustment costs in the affected industry.  

• Saving costs to associated sectors.  

• preventing negative impacts on the work/leisure environment and 
employment options.  

Estimating benefits  
The measurement of benefits is highly dependent upon the ability to 
predict what impact the Emergency Plant Pest would have if it was not 
controlled. Data on the impact that the pest has had in countries where it is 
established is useful but not definitive. Introduced pests may behave 
differently in a new environment compared with their original 
environment. Information on the impact of the pest overseas must be 
reassessed to take into account Australian conditions, such as differences 
in:  

• Climate.  

• Cultivar susceptibility.  

• Range of potential host plants.  

• Presence/absence of vectors.  

• Spray regimes.  

• Potential to adapt to its new environment (based on its known 
geographic range).  

In some cases software application packages may be used to model the 
potential distribution and density of the pest. For example, CLIMEX is a 
dynamic simulation model that enables the prediction of the potential 
distribution of an introduced species based on temperature, relative 
humidity and rainfall. These simulations can help to identify the major 
production regions in Australia that are climatically suitable for a pest but, 
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as for all modelling programs, the outcomes will only be as robust as the 
data on which they are based.  
A good understanding of the industry(s) under threat in Australia is also 
needed to estimate the likely impact of the pest. Consider:  

• Hosts at risk.  

• Location of major/minor production areas.  

• Varieties grown (and their susceptibility to the pest).  

• Production figures (value and volume).  

• Trade figures (export markets – both international and domestic).  

• Phytosanitary measures applied to imports. 
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Acronyms  

APVMA  Australian Pesticides and Veterinary Medicines Authority  
AQIS  Australian Quarantine and Inspection Service  

BA  Biosecurity Australia  
CA  Control Area  

CCEPP  Consultative Committee on Emergency Plant Pests  
CPHM  Chief Plant Health Manager  
CPPO  Chief Plant Protection Officer  
DAFF  Australian Government – Department of Agriculture, 

Fisheries and Forestry  
DAFFEMPLAN  DAFF Emergency Management Plan  

DQMAWG  Domestic Quarantine and Market Access Working Group  
EMA  Emergency Management Australia  
EPP  Emergency Plant Pest  

EPPRD  Emergency Plant Pest Response Deed  
FCP  Forward Command Post  
GPS  Global Positioning System  
IBP  Industry Biosecurity Plan  
ILO  Industry Liaison Officer  

IP  Infected Premises  
IPO  Infected Premises Operations  

IPOT  Infested Premises Operations Team  
IPPC  International Plant Protection Convention  

LPCC  Local Pest Control Centre  
MCS  Manager of Chemical Standards  
MPR  Media and Public Relations  

NIMTG  National Information Managers Technical Group  
NMG  National Management Group  

NPCHQ  National Pest Control Headquarters  
OCPPO  Office of the Chief Plant Protection Officer  

OH&S  Occupational Health and Safety  
PHA  Plant Health Australia  
PHC  Plant Health Committee  
PHO  Plant Health Officer  

PIHC  Primary Industries Health Committee  
PIMC  Primary Industries Ministerial Council  
PISC  Primary Industries Standing Committee  

QA  Quality Assurance  
RA  Restricted Area  

SAP  Scientific Advisory Panel  
SES  State Emergency Service  

SP  Suspect Premises  
SPCHQ  State/Territory Pest Control Headquarters  

 

Glossary 
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Accredited laboratory  Criteria for accreditation of laboratories 
involved in EPP responses are currently being 
developed by PHA.  

Biosecurity  Protection from risks posed by EPPs through 
actions such as exclusion, eradication, and 
control.  

Categorisation Group  The Categorisation Group is a group 
convened to advise on the categorisation, re-
categorisation or removal from the 
categorised list of a EPPs from EPPRD.  

Chief Plant Health Manager  The plant health manager of each 
state/territory plant health authority that has 
prime responsibility for plant pest control in 
that state or territory.  

Chief Plant Protection Officer  The Chief Plant Protection Officer is 
responsible for undertaking national 
coordination and emergency management of 
plant health issues. The Office of the Chief 
Plant Protection Officer is an operating unit 
within the Australian Government 
Department of Agriculture, Fisheries and 
Forestry.  

Consultative Committee on 
Emergency Plant Pests  

The CCEPP is the key technical coordinating 
body providing the link between the 
Australian Government, state/territory 
Governments, Industry, PHA and NMG for 
EPP incursions. The CCEPP makes 
recommendations to the NMG on incursion 
management response. For further details of 
the responsibilities and composition of the 
CCEPP refer Schedule 8 of the Government 
and Plant Industry Cost Sharing Deed in 
respect of Emergency Plant Pest Responses.  

Contact Premises  Premises (or locality) containing susceptible 
host plants which are known to have been in 
direct or indirect contact with an infected 
premises.  

Containment  Restriction of an incursion to a limited area, 
perhaps with quarantine measures enforced in 
order to prevent further spread. Containment 
may be an adjunct to or an approach used in 
an eradication campaign.  

Control Area (CA) A CA will be imposed around the RA and 
will include all SPs. The purpose of the CA is 
to regulate movement of susceptible plant 
species for as long as is necessary to complete 
trace back and epidemiological studies. 
Movement controls will apply and the area 
will be surveyed regularly. Once the limits of 
the disease have been confidently defined, the 
CA boundaries and movement restrictions 
will be reduced or removed.  
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Cost sharing  Cost Sharing is the process of Government 
and Industry Parties proportional funding of 
the shared costs arising from the 
implementation of an EPP Response Plan.  

Diagnostic laboratory  Laboratory used for identification or 
confirmation of a suspected EPP.  

Diagnostic team  Team of personnel sent to investigate and 
collect samples when there is suspicion of an 
EPP.  

Domestic Quarantine and Market 
Access Working Group  

The Domestic Quarantine and Market Access 
Working Group is a subordinate committee of 
the Plant Health Committee. It works 
collaboratively with other committees on 
market access issues/arrangements.  

Emergency Plant Pest As defined in the EPPRD, an Emergency 
Plant Pest or EPP is a Plant Pest that is 
included in Schedule 13 or which is 
determined by the Categorisation Group to 
meet one or more of the following criteria: It 
is a known exotic Plant Pest the economic 
consequences of an occurrence of which 
would be economically or otherwise harmful 
for Australia, and for which it is considered to 
be in the regional and national interest to be 
free of the Plant Pest. It is a variant form of an 
established Plant Pest which can be 
distinguished by appropriate investigative and 
diagnostic methods and which, if established 
in Australia, would have a regional and 
national impact. It is a serious Plant Pest of 
unknown or uncertain origin which may, on 
the evidence available at the time, be an 
entirely new Plant Pest or one not listed in 
Schedule 13 and which if established in 
Australia is considered likely to have an 
adverse economic impact regionally and 
nationally. It is a Plant Pest of potential 
economic importance to the area endangered 
thereby and not yet present there or widely 
distributed and being officially controlled, but 
is occurring in such a fulminant outbreak 
form, that an emergency response is required 
to ensure that there is not either a large scale 
epidemic of regional and national significance 
or serious loss of market access. For further 
details refer to the EPPRD. 

Emergency Plant Pest Response Deed  The proposed Government and Plant Industry 
Cost Sharing Deed in respect of Emergency 
Plant Pest Responses.  

Emergency Plant Pest Response Plan  A plan for undertaking a response to an EPP 
that is developed by a state or territory CPHM 
and endorsed by the CCEPP and the NMG 
and which is subject to cost sharing in 
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accordance with the EPPRD.  

Eradication  Eradication is the permanent elimination of 
the EPP from the ecosystem which, in 
practice, means that it can no longer be 
detected by recommended methods of survey 
and diagnosis.  

Establishment  Perpetuation, for the foreseeable future, of a 
pest within an area after entry.  

Evidence register  
Incident Action Plan  

A daily written plan detailing the day’s 
activities, against which the situation reports 
are prepared by the LPCC Controller.  

Incident Definition Phase  The investigation period following formal 
notification to the CCEPP of an incident.  

Incursion  The detection of a pest which qualifies as an 
Emergency Plant Pest in the EPPRD.  

Industry  Any industry member of PHA who is a 
signatory to the EPPRD.  

Industry Representative  An appropriately accredited person who 
represents each Industry Party at the NMG, 
CCEPP or Categorisation Group.  

Infected Premises  Premises (or locality) at which the EPP is 
confirmed or presumed to exist.  

Infected Premises Operations Team  Carry out control and/or eradication 
procedures at the Infected Premises, managed 
by the Operations Manager of the LPCC.  

Lead Agency  The state(s) or territory(s) which are 
responsible for leading the conduct of an EPP 
Response Plan. Usually the state/territory in 
which the EPP was first detected.  

Local Pest Control Centre  A local emergency operations centre 
responsible for the command and control of 
field operations in a defined area. Generally 
the LPCC would be close to the RA. Refer to 
Control Centres Management, Section 3.3  

LPCC Controller  Appointed by the CPHM. The LPCC 
Controller manages the operational activities 
of the eradication/control of EPPs in the 
LPCC‟s area of responsibility.  

Manager of Chemical Standards  Person with responsibility for sourcing and 
managing emergency registration of 
chemicals.  

National Management Group  A group which will approve or not approve 
the invoking of cost sharing following advice 
from the CCEPP of an appropriate EPP 
Response Plan and which will manage, on 
behalf of the affected parties, the national 
policy and resourcing needs of an EPP 
Response Plan.  
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Owner reimbursement costs  Valuation principles for the destruction of 
crops or other assets during the conduct of an 
EPP Response Plan as included in the 
EPPRD.  

Peak industry body  Organisation representing an Industry and 
which is a member of PHA and signatory to 
the EPPRD.  

Plant Pest  As per the EPPRD, Plant Pest means any 
species, biotype or strain of invertebrate pest 
or pathogen injurious to plants or plant health 
provided that it is discrete, identifiable and 
genetically stable, but excludes Genetically 
Modified Organisms.  

Pest free area  An area in which a specific pest is known not 
to occur as demonstrated by scientific 
evidence and in which, where appropriate, 
this condition is being officially maintained.  

Plant Health Officer  Officers with powers delegated under 
state/territory plant health legislation.  

Quarantine  Compulsory or voluntary restraints upon 
activities on an affected property imposed as 
part of an EPP Response Plan and in 
accordance with relevant state/territory plant 
health legislation to prevent the spread of an 
EPP(s). Includes restrictions on access to and 
removal of plants from an affected property, 
and movement controls on plants, plant 
products, people, machinery and other items 
except as approved in accordance with the 
EPP Response Plan.  

Restricted Area  A relatively small area (compared to CA) 
around infected premises and SPs that is 
subject to intense surveillance and movement 
controls. Movement out of the area will, in 
general, be prohibited, while movement into 
the RA would only be by permit. Multiple 
RAs may exist within one CA.  

Sample Submission Form  Form obtained from the diagnostic laboratory 
which is to be filled out by the diagnostic 
team when collecting samples. The Sample 
Submission Form will form part of the exhibit 
register for samples taken from Infected 
Premises or Contact Premises.  

Scientific Advisory Panel  A panel of experts that may be appointed by 
the CCEPP to evaluate, based on 
scientifically-based decision making 
processes, the progress of an eradication 
campaign.  

State/Territory Pest Control 
Headquarters  

The emergency operations centre that directs 
the pest control operations to be undertaken 
across the state/territory. Refer to Control 
Centres Management, Section 3.2  
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State/Territory Pest Control 
Headquarters Director  

Under the authority of the CPHM, directs key 
activities during the emergency response.  

Surveillance  A systematic examination and testing of 
plants or an area to determine the presence or 
absence of an EPP  

Suspect Premises  Premises (or locality) containing plants which 
may have been exposed to an EPP and which 
will be subject to quarantine and intense 
surveillance.  

Tracing  The process of locating plants, plant material, 
persons, or other items that may be implicated 
in the spread of an EPP.  
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Background 
The development of a Pest Specific Incursion Management Plan for the 
exotic carrot rust fly (Psila rosae F.) reflects serious concern by the 
Australian carrot industry about the economic impact of carrot rust fly 
should it enter and become established in Australia. As a member of Plant 
Health Australia, the carrot industry has identified the carrot rust fly as a 
key emergency plant pest requiring a Specific Incursion Management Plan 
(Figure 1). This Incursion Management Plan has been prepared, in 
conjunction with a Pest Risk Assessment and Diagnostic Protocol, as part 
of Horticulture Australia Project (No: VG06114). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 1. Pest Specific Contingency Plan flowchart and how it 

fits within the emergency preparedness and response 
arrangements of the Emergency Plant Pest Response Deed 
(EPPRD), (PHA 2007). 

PLANTPLAN 
Australian Emergency Plant Response 

Plan 

Emergency Plan Response Deed 
(EPPRD) 

National Carrot 
Industry Biosecurity 

Plan 

Industry-specific 
Biosecurity plan 

Industry-specific 
Biosecurity plan 

Risk Mitigation Plans 
(preparedness and prevention) 

Pest Specific Incursion Management 
Plan 

(Carrot rust fly) 

Em
er

ge
nc

y 
Pl

an
 P

es
t P

re
pa

re
dn

es
s T

ra
in

in
g 

  Industry 2 Carrot Industry Industry 3 



Pest Specific Incursion Management Plan 
            Carrot Rust Fly Page 9 of 139 

 

The management of responses of incursion of exotic plant pests and 
diseases is the responsibility of the Consultative Committee on Emergency 
Plant Pests (CCEPP), a technical body that coordinates the response of 
Commonwealth, State Governments and Plant Health Australia (PHA).  

The Consultative Committee on Emergency Plant Pests is chaired by the 
Chief Plant Protection Officer (CPPO), Department of Agriculture, 
Forestry and Fisheries (DAFF), Canberra, and makes recommendations on 
incursion management responses. 

Plant Health Australia (PHA) is a public company in which the 
Commonwealth, States and selected industries are principle shareholders 
and emergency response to incursions is recognised in its strategic plan as 
a priority.  

In 2002, PHA members endorsed the preparation of a formal cost sharing 
agreement for the plant industries, the Emergency Plant Pest Response 
Deed (EPPRD). Under the Emergency Plant Pest Response Deed, 
government and industry signatories will share the costs of eradicating 
emergency plant pests that will cause serious economic damage to 
Australian plant industries. This will reduce delays in the release of funds 
for eradication efforts and re-imbursements to industry members affected 
by crop destruction during eradication programs.  

PLANTPLAN (PHA 2007) was developed as the generic emergency 
response plan to guide management of emergency plant pest incursions. 
Industry-specific biosecurity plans are being developed for each PHA 
member. 

There is provision for pest-specific contingency plans for key emergency 
plant pest affecting each industry to be developed as appendices of the 
industry-specific biosecurity plans.  

The pest specific incursion management plans are to provide information 
on the host range, symptoms, biology and epidemiology of the key pest, 
along with guidelines for general and targeted surveillance programs, 
diagnosis, and control. They are to be used in conjunction with the 
emergency response guidelines in PLANTPLAN. 

The Australian carrot industry has identified the carrot rust fly as a key 
emergency pest for their industry, and commissioned the development of 
this Pest Specific Incursion Management Plan (HAL Project No 
VG06114).  

This pest specific management plan has been developed in consultation 
with Plant Health Australia, based on guidelines such as:  

• PLANTPLAN: Australian Emergency Plant Pest Response Plan (PHA 
2007). 

• Technical Guidelines for Experts Developing Specific Emergency Plan 
Pest Incursion Response Plans (Merriman & McKirdy 2005). 

There are two basic components to contingency planning:  

• Awareness/preparedness which deal with pre-incursion plans. 
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• Response that deals with post-incursion activities usually associated 
with eradication or containment. 

Awareness aims to enhance the capabilities of stakeholders to recognise 
the symptoms and understand the biology and spread of the carrot rust fly:  

• Increasing the chances of early detection.  

• Decreasing risks of illegal importation. 

• Maximising opportunities for eradication or containment. 

Preparedness is concerned with the establishment of systems and 
processes, which will enhance the opportunities for early detection. It 
involves:  

• Capitalising on the available knowledge and experience worldwide. 

• ‘Mining’ this information to identify the preferred diagnostic tools and 
best capabilities for rapid identification of the carrot rust fly.  

• Equally important is preparation of detailed plans for:  
- Surveillance.  

- Establishment of quarantine zones and pest free areas.  

- Treatment of affected sites.  

- On-going pest management. 

- On-farm biosecurity. 

Response actions are those to be taken following the suspected incursion 
of carrot rust fly. If an incursion is confirmed, the response may be either 
eradication or containment. 
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Introduction 
The carrot rust fly (Psila rosae F.) is a key insect pest of carrot carrots and 
related crops of the Apiaceae family (e.g. celeriac, parsnip) in temperate 
regions of the world.  

Damage to carrots is caused by larvae burrowing into the taproot. Young 
plants wilt and may die, but more often the plants are stunted temporarily 
and the carrots become bulbous and forked. In addition, fungi and bacteria 
may invade the damaged tissue and cause severe rot at the crowns of the 
plants. On parsnips and celery, larvae more commonly are found nearer 
the crown, and may burrow into the base of leaf stalks (Petherbridge et al. 
1942).  

Carrot is an important vegetable crop in Australia with industry earning 
millions of dollars through exports carrots to different countries in South 
East Asia and the Middle East. Currently, the carrot industry is facing 
increasing challenges in its export markets from other competing carrots 
producing countries. However, a focus on high quality product counters 
competition from low cost commodity producing nations such as China.  

Carrot production in Australia is affected by a number of known endemic 
plant pests and these are relative well managed. Carrot rust fly is exotic to 
Australia and has been identified as one of the top treats to the Australian 
carrot industry.  

Australian growers capitalise on market opportunities based on product 
quality, food safety and environmentally sound production (McKay 2006b; 
McKay 2006a; CARD 2005). Australian producers keep this clean and 
green image in the export market by firm implementation of quarantine 
and biosecurity programs.  

As a result of these efforts, Australian carrots have achieved an 
outstanding reputation for quality and reliability. To maintain this 
reputation in the export markets, it is important for the industry to be 
prepared for incursion of any exotic pest that may affect this industry. 
Food safety and integrity are also key drivers in the domestic and export 
markets.  

Plant Health Australia has developed PLANTPLAN, a national set of 
incursion response guidelines for the plant sector, detailing procedures 
required and the roles and responsibilities of all parties involved in an 
incursion response. 

Effective preparedness against Emergence Plant Pest (EPP) incursions 
requires a number of fundamental elements, these include:  

• Early detection and confirmation. 

• Known reporting lines. 

• Contingency plans. 

• Agreed decision-making processes  

• Coordinated emergency management procedures. 
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Early detection of carrot rust fly will depend on the ability of different 
stakeholders to report unusual insect. If an incursion of a carrot rust fly is 
suspected, the first contact point should be the relevant State Government 
Officer responsible for plant biosecurity.  

At the time of publication, the following list was accurate: 

Interstate Quarantine General Enquiries: (Updated July 2008) 

• QLD:  (07) 3404 6990 

• NSW:  (04) 2869 6487 

• ACT:  (02) 6207 2581 

• VIC:   (03) 8371 3500 (Before 3 pm) or (03) 9210 9390 (After 3 pm) 

• TAS:  (03) 6233 4967 

• SA:   1300 666 010  

• WA:   (08) 9334 1800 

• NT:   (08) 8999 2138  

Exotic Plant Pest Hotline 1800 084 881 
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Emergency Plant Pest Response Deed (EPPRD) and PLANTPLAN 
One of the central elements underpinning PLANTPLAN is the Emergency 
Plant Pest Response Deed.  

The Emergency Plant Pest Response Deed is a formal cost sharing 
agreement covering industry and government funding arrangements for the 
eradication of Emergency Plant Pests (EPP). This will reduce delays in the 
release of funds for eradication efforts and reimbursements to industry 
members affected by crop destruction during eradication programs. 

An Emergency Plant Pest response is a complex operation requiring rapid 
mobilisation of resources and coordination of a diverse team of people. 
Clear management and coordination systems ensure that those involved in 
incursion management have a clear understanding of their roles and 
responsibilities,  know who the relevant stakeholder are, and who to contact 
in each organisation (Figure 2).  

In 2004, the National Emergency Preparedness and Response Plan 
(PLANTPLAN) was developed by Plant Health Australia as a coordinated 
national response plan primarily concerned with the eradication of 
Emergency Plant Pests which pose a threat to Australia’s agricultural 
industries (Figure 1).  

PLANTPLAN is to be used by all plant industries and government agencies 
as a guide to management of Emergency Plant Pest incursions. It is included 
in all Plant Health Australia Industry Biosecurity Plans. The following 
recommended actions have been aligned as closely as possible to the current 
version of PLANTPLAN (PHA 2007) but may require modification to suit 
future versions.  

.
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Figure 2. Chain of communication (State/Territory) for coordination of an 
Emergency Plant Pest. 
*NB: A pest report may also be submitted at the state or national 

level, but will be appropriately directed so that local 
investigations can proceed.
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A response to an emergency plant pest consists of 4 phases:  

• Investigation.  
• Alert.  
• Operational.  
• Stand down. 

 
Figure 3. Response to a suspected incursion, based on PLANTPLAN 

(PHA 2007). 

The actions that take place during each phase are listed in Tables 1 – 4 
(PHA 2007). 

Recommended actions following of an outbreak of carrot rust fly  
These recommendations are to guide and assist in decisions that need to be 
made if an incursion of carrot rust fly has occurred. They identify the 
issues, actions and responsibilities that may be required during the initial 
period following a notification of a potential outbreak of carrot rust fly. It 
is vital that early containment occurs to minimise the spread of a potential 
outbreak and to maximise the opportunity for eradication. 

The plans have been arranged into: 

• Stage 1 – Actions that take place while diagnosis is being carried out 
i.e. pre-confirmation. 

• Stage 2 – Actions that take place once the carrot rust fly has been 
diagnose i.e. post-confirmation. 

• Stage 3 – Stand down phase. 
It must be stressed that these plans are a guide only, based on information 
and technologies available at the time of writing this contingency plan. 

In the event of an incursion by carrot rust fly, there are important strategies 
that should be implemented immediately including:  

• Surveys and diagnosis of affected areas to map the distribution of the 
carrot rust fly. 

• Pro-active control strategies including roguing and destruction of 
affected plants. 

• Application of insecticide treatments for control of the fly. 

• Ongoing monitoring to check status of affected areas after treatments 
have been applied.  

INVESTIGATION ALERT OPERATIONAL STAND DOWN 
 Eradication    
  authorised 

Eradication not authorised 
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• Long term monitoring and surveillance to confirm ongoing area 
freedom status for unaffected areas. 

Investigation Phase  
The Investigation Phase of PLANTPLAN is activated when a report of a 
suspect Emergency Plant Pest (carrot rust fly) is forwarded to the 
Australian Government or relevant State/Territory agriculture agency and 
the detection is investigated. The Chief Plant Health Manager (CPHM) 
determines the appropriate response at the time. Decisions are needed to 
ensure that all necessary actions can be taken if the probability of carrot 
rust fly incursion increases. Refer to table 1 below for a list of actions 
taken in the Investigation Phase.  

Table 1. Actions taken during the Investigation Phase 
(Bold text = Action taken, Plain text = Party responsible) 

State Functions National Functions Industry Functions 

Report suspect pest 
Plant Health Officer (PHO), grower, 
agronomist, researcher, member of 

the public 

 Report suspect pest 
(Grower, agronomist) 

Identify pest 
(Diagnostic team) 

  

Notify Chief Plant Health 
Manager (CPHM) 
(Diagnostic team) 

  

Notify Chief Plant Protection 
Officer (CPPO) of detection 

(CPHM) 

  

Advise Property Owner 
(CPHM) 

Notify other States/Territories 
• CPHMs.  
• Peak industry body(s).  
• Plant Health Committee (PHC).  
• Domestic Quarantine and 

Market Access Working Group 
(DQMAWG). 

• Biosecurity Australia/Australian 
Quarantine and Inspection 
Services (BA/AQIS).  

• CPPO. 

 

Complete Incursion 
IncidentReport 

(Lead Agency(s)) 

Convene Consultative Committee 
on Emergency Plant Pest 

(CCEPP) 
(CPPO) 

Attend CCEPP meeting 
(Nominated representative and 

technical representative) 

NB: Some actions may occur simultaneously
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Detection  
The initial notification of a suspect carrot rust fly incursion will most 
likely be received by a local agriculture departmental officer or diagnostic 
laboratory who will report the detection to the Chief Plant Health Manager 
of the State/Territory agency. The Chief Plant Health Manager will 
coordinate the collection of all relevant information and investigation of 
the initial report. 

Where there are grounds for suspicion of carrot rust fly, the Chief Plant 
Health Manager will coordinate:  

• Collection of initial details and any urgent trace backs or trace 
forwards. 

• Take immediate steps to limit spread of the carrot rust fly by imposing 
quarantine measures to restrict the movement of material, people, 
machinery and equipment into and out of the suspect property or area 
(in many cases voluntary quarantine will be achievable and is 
recommended).  

• Ensure samples collected are forwarded to an appropriate laboratory 
that meets the required standards to handle quarantine samples.  

If the notification is received via the Exotic Plant Pest Hotline (1800 084 
881), the report will be handled by staff answering to the Chief Plant 
Health Manager and the process would be as described above.  

Useful preliminary information from the site of detection  
All preliminary information that could be useful in identifying and dealing 
with a suspect carrot rust fly incursion should be documented. Any 
information that can aid in early diagnosis and help in the adoption of 
extra precautionary measures will increase the likelihood of eradication. 
Such information includes:  

• Site details – ownership, location, map (latitude and longitude using 
Global Positioning System (GPS) equipment if available). 

• Host plant location – using GPS or it may be possible to clearly mark 
affected plants. 

• Host details – species and/or variety, age and development stage. 

• Damage – description of symptoms, part of host affected, percent 
incidence and percent severity. 

• Symptom/specimen photographs – electronic and/or print. 

• When and where the suspect carrot rust fly incursion was first noticed. 

• Decontamination that may have to be arranged for people, and 
equipment which have recently left the premises. 

• Any other details that could be helpful.  
Refer to Appendix 3 for general sampling procedure and Appendix 4 for a 
Preliminary Information Data Sheet.  
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Diagnostic team  
When there is a suspected carrot rust fly incursion, the Chief Plant Health 
Manager or State/Territory Pest Control Headquarters Director will 
arrange for a diagnostic team to be dispatched to the suspect premises.  

The diagnostic team must consist of at least two Plant Protection officers 
for legal and Occupational Health and Safety (OH&S) reasons. A technical 
expert should be accompanied by a senior state quarantine officer to 
ensure the sampling protocol and all details associated with the incident 
are recorded, including the source of planting material and movement of 
plants, plant products and machinery from the property.  

The diagnostic team must ensure that chain of evidence requirements 
(Appendix 5) for collection of samples are satisfied. This requires that 
appropriate security measures and documentation procedures are followed 
at all times. An unbroken chain of evidence must be maintained for results 
to be admissible in court if need be. Details on protocols for initial 
diagnosis are provided in Appendix 3.  

Internal communication of results  
All information pertaining to suspect and confirmed quarantine samples 
will be treated as confidential and communicated to the Chief Plant Health 
Manager or equivalent of the lead agency. At this stage the Chief Plant 
Health Manager will assume sole responsibility as spokesperson.  

Notify national authority  
Under the Emergency Plant Pest Response Deed, the Chief Plant Health 
Manager must notify to the chair of Consultative Committee on 
Emergency Plant Pest within 24 hours of becoming aware of a suspect 
carrot rust fly incident. An incident is defined in the agreement as the 
occurrence of a confirmed or reasonably held suspicion of an Emergency 
Plant Pest.  

Notify other State/Territory Agencies, National Authorities and Peak 
Industry body(s)  

The Chief Plant Protection Officer will immediately notify of the detection 
to:  

• Other State/Territory(s) Chief Plant Health Managers.  

• Plant Health Australia. 

• Members of Plant Health Committee (PHC). 

• Domestic Quarantine and Market Access Working Group 
(DQMAWG). 

• Biosecurity Australia (BA). 

• Peak Industry body(s). 

The Chief Plant Health Manager in the Lead Agency will advise relevant 
senior industry representatives of the detection.  
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Emergency Plant Pest Alert  
The Chief Plant Health Manager and plant health specialist(s) will develop 
an Emergency Plant Pest alert using the template provided in Appendix 7. 

Advise property owner  
If symptoms or the diagnosis indicate the presence of carrot rust fly, the 
Lead Agency Chief Plant Health Manager will advise the property owner 
or manager:  

• That diagnostic tests have identified a possible carrot rust fly that may 
require quarantine controls. 

• That all staff working on the incident have been instructed to maintain 
strict confidentiality regarding the event. 

• Of the need for cooperation in applying voluntary movement control 
on plants, plant products and personnel. If cooperation is not offered, 
the Chief Plant Health Manager should explain that a quarantine order 
can be placed on the property which imposes mandatory control on the 
movement of people, plants and equipment. 

• Of what will happen in respect of national recommendations on 
eradication and containment. 

• Of any financial arrangements. 

• That counselling services can be made available to assist with social, 
economic or other issues. 

• That they will be advised of the outcome of final diagnostic tests.  

Initial meeting of the Consultative Committee on Emergency Plant Pest  
The Chief Plant Protection Officer will arrange a meeting of the 
Consultative Committee on Emergency Plant Pests by notifying industry 
and government representatives by phone, fax or e-mail, as soon as 
practical.  

The Chief Plant Health Manager(s) of the Lead Agency(s) will provide an 
Incursion Incident Report (Appendix 8) to the Chief Plant Protection 
Officer prior to the first meeting. It is not expected that all information will 
be available for this first meeting. However, all available information must 
be presented.  

On consideration of the results of initial analysis of the pest, the Chief 
Plant Health Manager(s) of the Lead Agency(s) will determine the need to 
proceed to the Alert Phase.  

Alert Phase  
The Alert Phase begins when the Chief Plant Health Manager(s) of the 
Lead Agency(s) declares that based on an initial diagnosis of carrot rust 
fly, an emergency exists or has the potential to exist. During the Alert 
Phase the Chief Plant Health Manager(s) of the Lead Agency(s) will 
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ensure all stakeholders are alerted and key response staff is placed on 
standby.  

The Alert Phase exists while accurate confirmation of the diagnosis is 
made. The aim of the Alert Phase is to complete a detailed scoping of the 
incident to determine the extent of the emergency. This in turn will 
provide the basis for decisions about the type of response required. Refer 
to table 2 for a list of actions taken during the Alert Phase. 

Key issues to be addressed in the Alert Phase include whether the 
incursion can be effectively contained and eradicated, the potential for the 
incursion to spread and lead to significant losses to industry, wider 
economic and trade losses, or environmental consequences. In some 
emergency situations it may be necessary to move quickly to the 
Operational Phase and to conduct scoping activities as part of the 
Operational Phase.  

During the Alert Phase the Local Pest Control Centre Controller and 
managers will be placed on standby. 

Table 2. Actions taken during the Alert Phase 
(Bold text = Action taken, Plain Text = Party responsible) 

State functions National functions Industry functions 

Confirm pest identity 
(Diagnostic team/international 

specialists) 

Confirm pest identity 
Office of the Chief Plant Protection 

Officer (OCPPO) 

 

Adoption of Precautionary measures – 
state-wide  

(Lead Agency CPHM) 

Adoption of Precautionary measures – 
nationally  

(DQMAWG) 

 

Delimiting surveys 
(Lead Agency) 

Advice National Management Group 
(NMG) 
(CPPO) 

 

Identify Chemical Strategies  
(Lead Agency) 

Convene CCEPP 
(CCEPP) 

 

Communicate results, declare 
incursion 

(Lead Agency CPHM) 

Declare incursion 
(OCPPO) 

Declare incursion 
(peak industry body(s)) 

 Investigate feasibility of eradication  
(CCEPP) 

 

 Cost/benefit analysis 
(CCEPP) 

 

Prepare EPP Response Plan  
(Lead Agency(s)) 

Prepare EPP Response Plan  
(CCEPP) 

 

 Recommendation to NMG  
(CCEPP) 

 

 Authorise eradication, approve EPP 
Response Plan and cost sharing 

arrangements 
(NMG) 

 

NB: Some actions may occur simultaneously 
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Confirm diagnosis  
To mitigate opportunities for legal action, the initial diagnosis must be 
confirmed by independent specialists. The independent specialists 
identified in this Pest Specific Incursion Management Plant include: 

Dr. Daniel J. Bickel 
Entomology  
(Associate Editor, Zootaxa – Diptera, Aschiza & Acalyptratae) 
Australian Museum 
6 College Street Sydney, NSW 2010. Australia  
Telephone: (02) 9320 6347  
Fax:    (02) 9320 6011  
E-mail:dan.bickel@austmus.gov.au 
www.australianmuseum.net.au 

Dr. Trevor Crosby 
(Curator/kaitiaki, N.Z. Arthropod Collection / Ko te Aitanga Pepeke o 
Aotearoa) 
Landcare Research 
Private Bag 92 170  
AUCKLAND 1142, New Zealand  
Tamaki Campus, University of Auckland 
231 Morrin Rd, St Johns 
Telephone: +64-9-574 4134  
Fax:    +64-9-574 4101 
E-mail: crosbyt@LandcareResearch.co.nz 
Web page (NZAC information): 
http://www.landcareresearch.co.nz/research/biosystematics/invertebrates/n
zac 
Web page (for Fauna of New Zealand online extracts): 
http://www.landcareresearch.co.nz/research/biosystematics/invertebrates/f
aunaofnz/index.asp 

Adoption of precautionary measures  
Precautionary measures should be implemented as soon as possible. The 
Chief Plant Health Manager will put in place appropriate interim 
quarantine measures on affected properties and will implement procedures 
to minimise the possible spread of the pest while identification and 
delimiting surveys are undertaken. 

Quarantine measures may include: 

• Restrictions on the movement of vehicles, equipment and plant 
material and products into and off the affected site.  

• Interim control or containment measures. 

• Establishment of buffer zones around affected properties.

mailto:dan.bickel@austmus.gov.au�
mailto:crosbyt@LandcareResearch.co.nz�
http://www.landcareresearch.co.nz/research/biosystematics/invertebrates/nzac/�
http://www.landcareresearch.co.nz/research/biosystematics/invertebrates/nzac/�
http://www.landcareresearch.co.nz/research/biosystematics/invertebrates/faunaofnz/index.asp�
http://www.landcareresearch.co.nz/research/biosystematics/invertebrates/faunaofnz/index.asp�
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Delimiting surveys to identify Restricted Area (RA) and Control Area 
(CA)  

The Chief Plant Health Manager or State/Territory Pest Control 
Headquarter (SPCHQ) Director will coordinate initial inspections and 
surveys of the area to determine the extent of the quarantine zone (both 
Restricted and Control Areas). Minimum standards for surveillance will be 
specified by the Consultative Committee on Emergency Plant Pests in 
order to determine the extent of the incursion with a reasonable degree of 
confidence. 
The Chief Plant Health Manager will coordinate survey teams to conduct 
trace backs to determine where the carrot rust fly might have come from 
and trace forward exercises to identify where the carrot rust fly might have 
spread. Consultation with owners and/or managers of affected properties 
will be conducted to identify:  

• Movement of plant materials/products or other materials that may 
assist spread of the carrot rust fly. 

• Items of equipment shared between properties. 

• Personnel or contractors that may have moved from affected to 
unaffected properties.  

Surveys teams will comprise State/Territory agriculture department staff 
and will be coordinated by experienced entomologists.  

Chemical control strategies  
The Lead Agency(s) will coordinate an investigation to identify 
insecticides that may be available to use during eradication or control 
procedures. This may involve gaining approvals for emergency use of 
unregistered products or for off-label use of products from the Australian 
Pesticides and Veterinary Medicines Authority (APVMA). Application 
forms can be obtained at the APVMA web site at 
http://www.apvma.gov.au.  

General enquiries can be made to the APVMA by phoning (02) 6272 
5852.  

The Consultative Committee on Emergency Plant Pests will advise the 
Australian Pesticides and Veterinary Medicines Authority of the 
emergency and the urgent timelines involved.  

Communication of diagnostic tests and declaration of an incursion  
Once the carrot rust fly incursion has been confirmed, the Chief Plant 
Health Manager will notify to the Chief Plant Protection Officer of: 

• The details of the site and location of the incursion. 

• The details of the pest alert which can be used as the basis for 
communication with other States/Territories.  

The Chief Plant Protection Officer will advise the peak industry body(s) 
and Plant Health Australia of:  

http://www.apvma.gov.au./�
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• The details of the carrot rust fly, its biology, methods of spread, impact 
on plant growth, possible impacts on national and international trade, 
and control treatments used overseas. 

• Prior communication with the owner(s) of the affected property 
including counselling services. 

• The establishment (or proposed establishment) of a quarantine order on 
the affected property or properties. 

• The process of considering opportunities for eradication and 
containment by the Consultative Committee on Emergency Plant Pests 
and the National Management Group (NMG). 

• The requirement for the affected industry(s) participation as a member 
of Consultative Committee on Emergency Plant Pests. 

• The need to maintain confidentiality.  
The Chief Plant Health Manager of the Lead Agency in consultation with 
the Chief Plant Protection Officer will coordinate the preparation of a draft 
media release. All possible steps need to be taken to ensure that the 
location and identity of the property(s) owner(s) is kept confidential. 
Where a multi-state incursions occur, the Department of Agriculture 
Fisheries and Forestry (DAFF) will assume the lead role in preparing the 
media release.  

Communications with the media will be restricted to the Chief Plant 
Protection Officer, a designated media contact within the Lead Agency 
and the National President or delegate of the peak industry body(s).  

The Chief Plant Protection Officer will normally formally declare the 
detection at a national level concurrently with the Lead Agency after 
consultation with the Consultative Committee on Emergency Plant Pests. 
The peak industry body(s) will be prepared to make a statement on behalf 
of the affected industry(s).  

Update Incursion Incident Report  
After diagnostic confirmation of carrot rust fly, the Lead Agency will 
update the Incursion Incident Report. This is required before significant 
resources can be committed to an eradication program. 

The Consultative Committee on Emergency Plant Pests Review  
The Consultative Committee on Emergency Plant Pests will meet to 
review the situation following confirmation of the incident and will initiate 
a process to collect as much information as possible on the fly, its 
predicted impact, and the extent of its distribution in Australia to 
determine if eradication is technically and economically feasible. Accurate 
information must be accumulated as quickly as possible to ensure the 
opportunity for eradication is not lost.  

The Consultative Committee on Emergency Plant Pests will also consult 
with the Domestic Quarantine and Market Access Working Group to 
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develop or modify controls on the movement of potentially affected plant 
materials out of the control area.  

Implement control procedures  
Control procedures will be implemented by the affected State/Territory 
agencies to contain the carrot rust fly incursion while the feasibility of 
eradication is investigated. The Chief Plant Protection Officer will liaise 
with the State/Territory Lead Agency to ensure that any response actions 
are conducted promptly and effectively. Quarantine zones will be 
established around infected properties and control areas.  

Communications strategy  
The Department of Agriculture Forestry and Fisheries will coordinate the 
development of a national communication strategy. 

Advise property owner  
The Chief Plant Health Manager will advise affected property 
owners/agencies of the decision to contain the carrot rust fly pending a 
decision by the National Management Group on whether or not to attempt 
an eradication program. Affected property owners should be provided with 
a comprehensive explanation of the intended survey and response action. 
State/Territory agriculture department staff may discuss owner 
reimbursement costs with the affected owner, noting that such payments 
are not guaranteed and are dependent on the National Management Group 
approving a Response Plan and agreeing to invoke the national cost 
sharing arrangements provided by the Emergency Plant Pest Response 
Deed.  

Assess international trade impact  
The Department of Agriculture Forestry and Fisheries will consider the 
international trade implications of the carrot rust fly incursion (if any) and 
notify relevant trading partners of the detection and commence any 
necessary negotiations for the continuation of trade. The Consultative 
Committee on Emergency Plant Pests members should be informed of the 
implications of the pest for export trade of the affected commodity. 

Cost/benefit analysis  
The Consultative Committee on Emergency Plant Pests will commission a 
cost/benefit analysis of proposed options to assist decisions on response 
actions. Analysis will be carried out using an agreed standard procedure 
(Appendix 11). 

Report to the Consultative Committee on Emergency Plant Pests 
The Chief Plant Health Manager(s) of the Lead Agency(s) will provide 
regular progress reports and other information on the carrot rust fly 
outbreak needed to assess the feasibility of eradication (Appendix 8).  
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Decision on eradication or alternative action  
The Consultative Committee on Emergency Plant Pests will meet to 
consider the feasibility of carrot rust fly eradication (Appendix 9).  

The Lead Agency(s) will provide to the Consultative Committee on 
Emergency Plant Pests with an updated Incursion Incident Report and any 
other information that will aid in determining the feasibility of eradicating 
the carrot rust fly incursion. 

The Chairman of the Consultative Committee on Emergency Plant Pests 
will prepare a preliminary report to the National Management Group to 
enable the National Management Group to determine whether a Carrot 
Rust Fly Response Plan is required. The report for the National 
Management Group will include a recommendation to either:  

• Attempt an eradication campaign.  

• Continue with a containment program managed by the affected State/ 
Territory pending further information being obtained.  

• Take no further action.  

The recommendation to the National Management Group should take into 
account the carrot rust fly distribution, reliability of diagnostic tests, 
available control methods, impact on productivity and 
domestic/international trade, efficacy of control/containment measures and 
a cost/benefit analysis, among other things.  
The carrot rust fly must be identified with a high level of confidence, the 
response must be technically feasible and a cost/benefit analysis must 
show that the decision to respond is economically justified.  

Preparation of Carrot Rust Fly Incursion Response Plan  
If the National Management Group determines that eradication is 
economically and technically feasible, the Chief Plant Health Manager(s) 
of the Lead Agency(s) will develop the Carrot Rust Fly Response Plan in 
consultation with the Consultative Committee on Emergency Plant Pests. 
Once completed, the Chief Plant Protection Officer will present the report 
to the National Management Group (Appendix 10). 

Approve Carrot Rust Fly Response Plan and cost sharing arrangements  

The National Management Group has responsibility for the key decisions 
relating to the Carrot Rust Fly Response Plan. The National Management 
Group will make the decision on whether to invoke national cost sharing 
arrangements to fund the eradication campaign. The government members 
of National Management Group will also report as necessary to the 
Primary Industries Ministerial Council (PIMC) in regards to the Carrot 
Rust Fly Response Plan. The industry representatives of the National 
Management Group will report to their respective industry boards.  

Based on the outcomes of the Alert Phase, either the Operational or Stand 
Down Phase of PLANTPLAN will be activated. 
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Operational Phase 
The Operational Phase of PLANTPLAN commences once the presence of 
carrot rust fly is confirmed and the Carrot Rust Fly Response Plan is 
implemented. The aim of the Operational Phase is to eradicate the carrot 
rust fly incursion.  

The Chief Plant Health Manager(s) in the affected State(s)/Territory(s) 
implement any eradication procedures agreed to in the Carrot Rust Fly 
Response Plan. Depending on the extent of the incursion, most States and 
Territories will have minimal involvement in a Carrot Rust Fly Response 
Plan, beyond a delimiting survey or supply of expertise or facilities. The 
Lead Agency(s) plays a major role in implementation. The Lead 
Agency(s) will coordinate the response under direction from the 
Consultative Committee on Emergency Plant Pests. The Office of the 
Chief Plant Protection Officer will coordinate national consultation and 
decision making as well as any international aspects of the emergency.  

The Lead Agency(s) for each State/Territory are listed on the Plant Health 
Australia web site at http://www.planthealthaustralia.com.au/plantplan  

Refer to Table 3 below for a summary of actions that will take place 
during the Operational Phase. 

Table 3 Actions taken during the Operational Phase 
(Bold text = Action taken, Plain Text = Party responsible) 

State functions National functions Industry functions 

Communicate response strategy to 
property owner 

(CPHM) 

Communicate Response 
(CPPO) 

Communicate Response 
(Peak industry body(s)) 

Implement EPP Response Plan 
(Lead Agency) 

 Implement EPP Response Plan – 
publicity and awareness 

(Peak industry body(s) assist in 
implementation of agreed 
communication strategy) 

Provide regular reports and 
updates to CCEPP 

(Lead Agency) 

Evaluate eradicate on campaign 
progress – report to NMG  

(CCEPP) 

 

Down size response activities as 
appropriate 

(Lead Agency) 

  

 Endorse successful 
eradication/recommend termination of 

Response Plan  
(CCEPP) 

 

 Endorse successful 
eradication/recommend termination of 

Response Plan  
(CCEPP) 

 

 Decision on eradication/termination  
(NMG) 

 

NB: Some actions may occur simultaneously 

http://www.planthealthaustralia.com.au/plantplan�
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The primary role of the Lead Agency during an eradication campaign will 
be to:  

• Control or eradicate the carrot rust fly incursion in line with the 
Consultative Committee on Emergency Plant Pests recommendations 
and the Carrot Rust Fly Response Plan endorsed by the National 
Management Group.  

• Report regularly to the Consultative Committee on Emergency Plant 
Pests on the progress of the eradication campaign. 

• Prepare budgets. 

• Enforce domestic trade restrictions, as recommended by the Domestic 
Quarantine and Market Access Working Group. 

• Negotiate and implement treatments which allow resumption of trade 
under regulatory controls.  

On entering the Operational Phase the State/Territory Pest Control 
Headquarter will be set up within the Lead Agency(s) to manage the carrot 
rust fly response. The State/Territory Pest Control Headquarter will evolve 
from the investigation team and will usually involve the investigation team 
members plus other members, as necessary.  

A Local Pest Control Centre will be set up to manage operational activities 
in the restricted area. During small scale emergencies the duties of the 
Local Pest Control Centre may be assumed by the State/Territory Pest 
Control Headquarter.  

Briefings for industry and government  
The Office of the Chief Plant Protection Officer, in collaboration with the 
Chief Plant Health Manager in the affected State/Territory will prepare 
briefings for Australian Government, State/Territory Governments and 
Industry. These inform recipients of the recommended Carrot Rust Fly 
Response Plan, including immediate plans for quarantine action and 
impacts on industry productivity.  

Communicate response strategy to property owner  
The Chief Plant Health Manager(s) in the affected State/Territory(s) will 
advise affected property owners/agencies of the decision by the National 
Management Group to attempt eradication or any alternative action.  

Media brief  
Department of Agriculture Forestry and Fisheries will take responsibility 
for the national coordination of communication issues. As part of the 
communications strategy, a briefing covering carrot rust fly biology, 
impact, and safety issues for consumers, and quarantine response 
arrangements will be developed. 
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Use of chemicals in an emergency response  
Once the Australian Pesticides and Veterinary Medicines Authority has 
approved the importation and use of an overseas chemical treatment (if 
applicable) the Lead Agency(s) will have responsibility for determining the 
quantity of product that will be required and for arranging priority importation 
if required. Any person who will be involved in the application of the 
insecticide will need to receive necessary training in order for them to be 
accredited operators.  

The Manager of Chemical Standards (MCS) and State/Territory Pest Control 
Headquarter Operations Manager will arrange for short course training for 
suppliers and nominated applicators covering storage, technical information, 
safety, preparation, application and disposal methods, and roles and 
responsibilities. The Operations Manager will prepare documentation which 
identifies trained staff as accredited operators. 

The Manager of Chemical Standards and Operations Manager in conjunction 
with industry experts will develop a communication strategy for the use of 
chemicals in the Carrot rust fly Response Plan for growers, operators and 
industry experts.  

Implement Carrot Rust Fly Response Plan  
The Chief Plant Health Manager(s) of the Lead Agency will be responsible for 
overall management of the Carrot Rust Fly Response Plan. This includes 
declaring, in the format required by State/Territory legislation, that a carrot 
rust fly incursion has occurred and for ensuring that the Operational Phase of 
PLANTPLAN is implemented.  

Progress evaluation  
The Lead Agency(s) will provide regular reports (efficiency audit reports and 
financial audit reports) to the Consultative Committee on Emergency Plant 
Pests both out of session and within session as agreed by the National 
Management Group. The Lead Agency(s) will bring all significant 
developments to the attention of the Consultative Committee on Emergency 
Plant Pests.  

External reviews of the eradication campaign by the Scientific Advisory Panel 
will take place as determined by the National Management Group.  

If key performance indicators agreed by the National Management Group in 
the Carrot Rust fly Response Plan are not met, the Carrot Rust Fly Response 
Plan will be reviewed. The review will be managed by the Consultative 
Committee on Emergency Plant Pests and will take into account any newly 
gained information that might have contributed to key performance indicators 
not being met. Cost/benefit factors and operational details will be reviewed to 
identify inconsistencies with initial predictions. Depending on the outcome, a 
new Carrot Rust Fly Response Plan may be developed or the response altered 
to become a pest management program. 

A central aspect of a response to a carrot rust fly incursion is that the cost 
benefits and technical feasibility to attempt and continue eradication. The 
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Emergency Plant Pest Response Deed specifies an agreed limit on the total 
cost of an eradication effort. If expenditure on carrot rust fly response reaches 
90 per cent of the agreed limit, the National Management Group will meet to 
review funding arrangements and the continuation of the response. 

Downsizing of response  
Towards the end of the Operational Phase, activities on infected properties, in 
the field, and at Local Pest Control Centre(s) and State/Territory Pest Control 
Headquarter(s) will begin to wind down and will require fewer resources.  
Managers at all operational levels will need to ensure that resources do not 
exceed operational requirements. The principles to remember in wind down 
operations are:  

• A written plan must be developed.  

• There must be a systematic approach.  

• That operations must be official and coordinated by the State/Territory 
Pest Control Headquarter Director. 

• Wind down operations should occur as soon as operational objectives are 
being achieved, rather than later. 

Endorse successful eradication or recommend termination and brief 
National Management Group 

The Lead Agency(s) will obtain endorsement from the Consultative 
Committee on Emergency Plant Pests that the criteria for successful pest 
eradication (established at the beginning of the program) have been met. In 
most eradication programs there will be a minimum period of time between 
the end of the eradication program and declaration of area freedom. 

Pest free area guidelines (guidelines being developed by Plant Health 
Australia and will be published once formal approval has been obtained) will 
provide a template for this activity. The Lead Agency(s) together with 
industry will have carriage of the development of the Pest Area Freedom 
submission.  

The National Management Group will formally declare area freedom based on 
technical advice from the Consultative Committee on Emergency Plant Pests. 
Based on the decision by the National Management Group, the Chief Plant 
Protection Officer will formally announce the decision. 

Stand Down Phase 
The Stand Down Phase will commence if:  

• The Investigation or Alert Phases fail to confirm the presence of carrot 
rust fly. 

• Eradication of a confirmed carrot rust fly is not considered cost/beneficial. 

• The National Management Group formally declares that the emergency 
situation is over.  
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The Stand Down Phase should involve a review of the outbreak and the 
initiation of recovery actions (Table 4).  

Detection of carrot rust fly incursion is not confirmed  
When investigations conducted in the Alert Phase fail to confirm the presence 
of carrot rust fly, the Chief Plant Health Manager, State/Territory Pest Control 
Headquarter Director, and Plant Health Officers (PHOs) will notify people 
and agencies contacted during the Alert Phase that the threat of carrot rust fly 
incursion no longer exists.  

All staff involved will be given the opportunity to discuss any issues that 
arose during or after the process.  

When eradication of carrot rust fly is not considered cost/beneficial  
If the eradication of a confirmed carrot rust fly incursion is not considered 
cost effective, efforts will move to controlling the spread of the fly, 
investigating long-term control methods and movement restrictions.  

The relevant States/Territories will determine the appropriate strategy to be 
adopted. 

Incident termination process 

For each carrot rust fly incident that does not progress to a Response Plan, the 
Consultative Committee on Emergency Plant Pests should provide relevant 
and reasonable justification and advise the National Management Group 
either: 

STEP 1  

• That the incident does not relate to carrot rust fly or  

• That the incident does relate to carrot rust fly but  

- The carrot rust fly is not capable of being eradicated or contained.  

- Eradication of the carrot rust fly is not considered cost/beneficial.  

The National Management Group should then make their determination. The 
resolution should include the relevant words from STEP 1 above.  

STEP 2  

This decision can be made out-of-session. 

Note that the composition of the National Management Group and The 
Consultative Committee on Emergency Plant Pests will usually be different 
for each Emergency Plant Pest, and thus all relevant parties will need to vote 
on this for each Emergency Plant Pest (or group of Emergency Plant Pest(s) if 
there is a common National Management Group).  

A new incident of the same Emergency Plant Pest would again have to be 
considered against the criteria in the Emergency Plant Pest Response Deed.  

STEP 3 Any subsequent incidents  
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When Carrot Rust Fly Response Plan is implemented  
Following declaration of a successful eradication or termination of the 
response due to:  

• All documents relating to the incident must be obtained and filed and all 
data entered into the Information Management System. 

• They should include a review of the process with all involved. 

• All personnel should be involved in a debrief. 

• Outstanding tasks should be handed over to everyday operational 
positions. 

Table 4. Actions taken during the Stand Down Phase 
(Bold text = Action taken Plain Text = Party responsible) 

State functions National functions Industry functions 

Prepare report for CCEPP and 
DQMAWG seeking agreement that 

eradication has been successful 
(Lead Agency) 

Accept recommendation from CCEPP 
and declare successful eradication  

(NMG) 

 

 

Review intra- and interstate 
quarantine arrangements  
(DQMAWG/Lead Agency) 

  

 

 

Notify trading partners 
(BA/AQIS) 

 

Provide records of expenditure and 
reports to PHA 
(Lead Agency) 

  

Incident debrief 
(Lead Agency) 

Incident debrief 
(CPPO) 

 

NB: Some actions may occur simultaneously 

Towards the end of the Operational Phase, activities on infected properties, in 
the field, at the Local Pest Control Centre(s) and State/Territory Pest Control 
Headquarter(s) will begin to wind down and will necessarily require fewer 
resources. Managers at all operational levels will need to ensure that resources 
do not exceed operational requirements. The principles to remember in wind 
down operations are:  

• A written plan must be developed. 

• There must be a systematic approach. 

• That they must be official and coordinated by the State/Territory Pest 
Control Headquarter Director once National Management Group has made 
the decision to terminate the campaign. 

• They should occur as soon as operational objectives are being achieved, 
rather than later. 
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• They should include a review of the process with all involved. 

• All documents relating to the incident must be obtained and filed and all 
data entered into the Information Management System. 

• All personnel should be involved in a debrief. 

• Outstanding tasks should be handed over to everyday operational 
positions.  

Review of intra- and interstate quarantine arrangements  
If the eradication campaign is unsuccessful or the Carrot Rust Fly Response 
Plan is terminated prior to completion, the Domestic Quarantine and Market 
Access Working Group will consider criteria for establishing Pest Free Areas 
to support national and international trade. 

Notify trading partners  
If the eradication campaign is successful, the Department of Agriculture 
Forestry and Fisheries will advise relevant international trading partners and, 
if necessary, negotiate arrangements to re-instate trade.  

Acquittal of funds and program documentation  
States and Territories will provide financial audit reports as per the 
requirements in Section 2.12 (Accounting for a response plan/cost analysis) of 
the Emergency Plant Pest Response Deed.  

Funds will be released to cover costs associated with response activities and 
the program will be documented allowing for transparent reviews and 
assessments of the program. At the end of the Operational Phase, the costs of 
the program will be forwarded to Plant Health Australia along with supporting 
documentary evidence. Plant Health Australia will then calculate the 
contributions of affected industry and government parties under the 
Emergency Plant Pest Response Deed. 

Incident debrief  
The Chief Plant Protection Officer will coordinate a debriefing one or two 
weeks after the emergency is over. This will give staff, industry and others 
involved in the emergency response an opportunity to discuss any issues that 
arose throughout any phase of the response. It is essential that everyone 
involved in the response is included in the debriefing process.  

Revise PLANTPLAN  
Following the outcomes of debriefing, PLANTPLAN may require revision. 
Any proposed changes and reasons for change should be forwarded to Plant 
Health Australia.  
Plant Health Australia Ltd  
Suite 5, FECCA House 4 Phipps Close, DEAKIN ACT 2600  
Phone: (02) 6260 4322  
Fax:  (02) 6260 4321  
E–mail: admin@phau.com.au  

mailto:admin@phau.com.au�
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Web site www.planthealthaustralia.com.au. 

Any proposed changes will be collated and sent to all Plant Health Australia 
members for endorsement. 

Roles and Responsibilities for key players in an Emergency 
Response  

Chief Plant Health Manager  
• Oversee the planning and management of the eradication or control 

campaign in accordance with the relevant legislation, policies, emergency 
management arrangements and PLANTPLAN strategies and procedures, 
with due consideration of the economic, commercial and social 
implications of all actions taken.  

• Arrange for urgent plant health matters not connected with the incursion to 
be dealt with across the State/Territory. 

• Ensure that accurate and timely advice is provided to the minister, 
Consultative Committee on Emergency Plant Pests, the public, all 
departmental staff, emergency management agencies and industry. 

• Assume the role of State/Territory Pest Control Headquarters Director in 
some emergency responses.  

Specific tasks through PLANTPLAN phases  
Investigation Phase 

Initiate procedures to achieve confirmation of the incident. Specific tasks 
include:  

• Developing a strategy for the disease investigation.  

• Appointing a State/Territory Pest Control Headquarter Director. 

• Arranging for the collection and submission of samples by the diagnostic 
team or Plant Health Officer (PHO) to the relevant laboratory. 

• Meeting with senior staff to:  
- Define the incident and confirm investigation response.  

- Assess the incident to determine appropriate resource allocations.  

• Ensuring the incident is registered on an appropriate Information 
Management System. 

• Briefing stakeholders as appropriate, including:  
- Chief Executive Officer. 

- Minister. 

- Executive. 

- Chief Plant Protection Officer. 

- Property owner(s). 

http://www.planthealthaustralia.com.au/�
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• Allocating resources and assigning a project code. 

• Assessing legislative options and legal powers required to institute the 
controls seen as necessary. 

• Planning for field activities. 

• Maintaining a suitable response until the incident is fully defined and 
categorized. 

• Determining whether to proceed to the Alert Phase of PLANTPLAN 
following initial diagnosis of the pest. 

• Continuing to provide reports from diagnostic tests to senior management 
and minister. 

• Providing advice, together with the plant health specialist(s), to senior 
management and minister on when the identity of the causal agent can be 
confirmed and at what point interim quarantine action should be 
considered. 

• Seeking endorsement from The Consultative Committee on Emergency 
Plant Pests to proceed with the establishment of quarantine areas.  

Alert Phase  
Specific tasks include:  

• Placing the State/Territory Pest Control Headquarter Director staff on 
standby. 

• Placing the Local Pest Control Centre (LPCC) Controller on standby. 

• Activating the State/Territory Pest Control Headquarter. 

• Initiate a meeting of the Consultative Committee on Emergency Plant 
Pests. 

• Consulting with the Communications Manager in appointing an interim 
media spokesperson (Department of Agriculture Forestry and Fisheries). 

• Briefing industry and local governments as well as those listed in the 
Investigation Phase to inform them that PLANTPLAN has entered the 
Alert Phase.  

• Coordinating chemical control, including:  

- Advising the Manager of Chemical Standards (MCS) of the 
incursion and the requirement for emergency use of non-
approved pesticides (if required).  

- Providing the Manager of Chemical Standards with 
documentation on approved overseas use of actives, application 
rates and application methods, residues and any offsite issues. 

- Coordinating a submission to the Australian Pesticides and 
Veterinary medicine Authority (APVMA) including details of 
the pest alert, relevant overseas data on treatment, and the 
request for specific pesticide and specific pattern of use. 



Pest Specific Incursion Management Plan 
            Carrot Rust Fly Page 35 of 139 

 

- Negotiating directly with the Australian Pesticides and 
Veterinary Medicines Authority to resolve any outstanding 
issues and communicating proposed guidelines on control of use. 

- Under the guidance of the Manager of Chemical Standards, 
develop the necessary approvals required by State/Territory 
legislation and the associated audit requirements. 

• Directing the State/Territory Pest Control Headquarter Director and Local 
Pest Control Centre Controller to assess personnel and resources required 
should the response be elevated to the Operational Phase. 

• Notifying the Chief Plant Protection Officer within 24 hours of 
confirmation of an Emergency Plant Pest. 

• Arrange a draft media release by the media unit. 

• Ensure the Incursion Incident Report is regularly updated. 

• Provide regular reports to the Consultative Committee on Emergency 
Plant Pests with all relevant information on the detection. 

• Direct the Planning Manager to begin preparation of the Emergency Plant 
Pest Response Plan in accordance with the Emergency Plant Pest 
Response Deed. 

• Ensure that professionally photographed images of the pest/damage are 
taken (amateur photography is rarely adequate). 

Operational Phase  
If the presence of carrot rust fly is confirmed and the Carrot Rust Fly 
Response Plan is approved, the Chief Plant Health Manager will:  

• Direct that the Operational Phase of PLANTPLAN be implemented. 

• Advise the relevant minister’s office and departmental executive 
management and arrange all necessary legislative matters to initiate the 
eradication campaign, including:  

- Invoking any necessary regulations. 
- Proclaiming a Restricted Area (RA) and/or a Control Area (CA). 

- Invoking necessary funding arrangements through the treasury 
department. 

• Arrange for supply of chemicals for use in the emergency response by 
liaising with: 

- Other States/Territories (as necessary) to identify initial quantity 
of pesticide required. 

- Relevant companies to arrange import within specified 
timeframes. 

- Australian Pesticides and Veterinary Medicines Authority  
to approve the importation of the chemical. and issue a permit to 
use it. 
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• Ramp up control centres. 

• Ensure state employment conditions are satisfied. 

• Brief persons and organisations notified under previous phases to advise 
them that the Operational Phase has been entered and to discuss any 
further actions required of them.  

Stand Down Phase  
The Chief Plant Health Manager will consult with the State/Territory Pest 
Control Headquarter Director to arrange a debrief of all staff who worked in 
the State/Territory Pest Control Headquarter. Depending on the scale of the 
response, this may include senior Department Managers and/or Local Pest 
Control Centre operational staff.  

Note: This checklist is provided as a guide and does not contain every action 
that may be required in responding to an emergency/incident. The checklist is 
not in any particular order. 
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State/Territory Pest Control Headquarters (SPCHQ) Director  
The State/Territory Pest Control Headquarter Director is responsible for: 

•  Coordinating the response to the Emergency Plant Pest incursion by the 
Lead Agency, including all day to day operational matters. 

• The State/Territory Pest Control Headquarter Director reports to the Chief 
Plant Health Manager. 

• Manage the eradication/control campaign in accordance with the relevant 
legislation, policies and PLANTPLAN strategies and procedures with due 
consideration of the economic, commercial and social implications of all 
actions taken. 

• Manage the State/Territory Pest Control Headquarter. 

• Provide accurate and timely advice (often via the Chief Plant Health 
Manager to the minister, Consultative Committee on Plant Pest 
Emergency, the public, all departmental staff, emergency management 
agencies and industry. 

• Establish ongoing consultative and reporting arrangements between 
State/Territory Pest Control Headquarter Director and the Local Pest 
Control Centre. 

• Act as The Chief Plant Health Manager as required.  

Specific tasks through PLANTPLAN phases  

Investigation Phase  
Key tasks in this phase include:  

• Evaluating initial reports from the Plant Health Officer.  

• Sending the diagnostic team to the Suspected Premises.  

• Immediately notifying the Chief Plant Health Manager, both verbally and 
in writing, of results from all investigations.  

• Advising departmental management and relevant laboratory(s):  
- That PLANTPLAN is in the Investigation Phase. 

- Of the nature of the suspected Emergency Plant Pest. 

- Of the location(s) of the Suspected Premise(s). 

- Of any actions required of them. 

• Ensuring field staff have taken all necessary steps to limit the spread of the 
suspected Emergency Plant Pest such as:  

- Restricting product movements into and out of the Suspected 
Premise by the imposition of quarantine measures. 

- Controlling the movement of people in and out of the Suspected 
Premise or areas. 
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- Arranging for decontamination of people, vehicles, machinery 
that have already left the premises (Appendix 6). 

- Quarantining risk enterprises or locations where traces have been 
identified.  

Alert Phase  
Specific tasks include: 

• Activating the State/Territory Pest Control Headquarter section managers.  

• Analysing and evaluating information collected by the Plant Health 
Officers and ensuring this information is entered into the Information 
Management System.  

• Beginning the preparation of an Incursion Incident Report for submission 
by the Chief Plant Health Manager to the Consultative Committee on 
Emergency Plant Pests.  

• Initial development of the Emergency Plant Pest Response Plan.  

• Developing proposals for personnel and other resource requirements for 
Local Pest Control Centre operations.  

• Overseeing coordination of survey teams to:  
- Conduct initial inspections and surveys of the area to determine 

the extent of the outbreak.  

- Conduct trace backs to determine where the carrot rust fly might 
have come from and trace forward exercises to identify where 
the carrot rust fly might have spread (pest findings outside the 
affected State are to be referred to the Consultative Committee 
on Emergency Plant Pests).  

- Undertaking relevant consultation to determine the boundaries 
for any Risk Areas or Control Areas which may need to be 
proclaimed if the diagnosis proves positive.  

• Preparing documentation/forms for the proclamation of quarantine areas in 
conjunction with the agencies senior legal officer.  

• Notifying relevant persons that PLANTPLAN is in the Alert Phase and 
providing other details as listed above (all key people who would be 
involved in operations must ensure that they can be contacted, after hours 
if necessary, and can locate all plans, procedures and resources).  

• Assisting, as required, the Local Pest Control Centre Controller and 
State/Territory emergency services in selecting a suitable site for the Local 
Pest Control Centre.  

Operational Phase 
If the presence of carrot rust fly is confirmed and the Carrot Rust Fly 
Response Plan approved, the State/Territory Pest Control Headquarter 
Director will:  
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• Expand the management of the State/Territory Pest Control Headquarter 
and appoint personnel to key positions.  

• Instruct the Local Pest Control Centre Controller to establish the Local 
Pest Control Centre and take charge of eradication or control activities in 
the Restricted Area.  

• Advise key departmental staff of the carrot rust fly incursion, the controls 
and movement restrictions on plants and plant products, vehicles and 
people and the potential need to provide staff to the Local Pest Control 
Centre and State/Territory Pest Control Headquarter.  

• Liase with the Communications Section to arrange preparation of media 
releases, including technical information, and initiate press conferences. In 
some cases joint State/Territory and Australian Government media 
releases may need to be issued.  

• Ensure key contacts (as above) are advised:  
- That PLANTPLAN is in the Operational Phase.  

- Of the nature of the pest (carrot rust fly). 

- Of the location of the Infected Premises. 

- Of the boundaries of the Restricted Areas and Control Areas and 
conditions that apply therein.  

- Of the location and contact details of the Local Pest Control 
Centre and State/Territory Pest Control Headquarter. 

- That no visits are to be carried out on premises with susceptible 
species within the Restricted Area unless permission has been 
granted by the Local Pest Control Centre Controller.  

- That urgent premises visits may be carried out in the Control 
Area only by taking full decontamination procedures on entering 
and leaving all premises. 

- That any suspicions of carrot rust fly must be reported 
immediately to the Local Pest Control Centre. 

- Of any actions required of them. 

- Of the name of media contacts and key spokespersons.  

• Arrange for the appointment (gazettal) of interstate and other appropriate 
personnel as inspectors under the relevant legislation.  

• Arrange for approved valuers to be appointed under the relevant 
legislation. 

Stand Down Phase 
Key tasks are to:  

• Close the State/Territory Pest Control Headquarter.  

• Ensure all records relating to the Emergency Plant Pest response are held 
securely so they are available for future retrieval. 
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• In consultation with the Chief Plant Protection Officer arrange a debrief 
for all staff who worked in the State/Territory Pest Control Headquarter 
(depending on the scale of the response this may include senior 
department managers and/or staff from the Local Pest Control Centre).  

Note: This checklist is provided as a guide and does not contain every action 
that may be required in responding to an emergency/incident. The checklist is 
not in any particular order.  
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Local Pest Control Centre (LPCC) Controller 
• Develop a detailed program for eradication, control and surveillance 

activities within the Restricted Area and other areas as defined by the 
Chief Plant Health Manager in accordance with PLANTPLAN and/or with 
plans determined by the Chief Plant Health Manager.  

• On approval from the Chief Plant Health Manager, implement and manage 
the campaign in the Restricted Area (and other areas as defined) including 
task analysis, priority setting and resource estimation and allocation.  

• Ensure that the State/Territory Pest Control Headquarter Director is 
advised of the progress of the program.  

• Ensure that activities are technically sound, lawful and cost-effective.  

• Ensure effective management of staff and resources (physical and 
financial).  

• Monitor the progress of the campaign and obtain authorisation from 
State/Territory Pest Control Headquarter Director for modifications as 
required.  

• Maintain contact with emergency service organisations, industry, the local 
media and relevant government departments.  

Specific tasks through PLANTPLAN phases  
Alert Phase 

The Local Pest Control Centre Controller is activated by the Chief Plant 
Health Manager early in the Alert Phase. Specific tasks include:  

• Coordinating the identification of likely Local Pest Control Centre sites.  

• Determining likely personnel requirements.  

• Ensuring relevant personnel are put on standby and the Local Pest Control 
Centre is scaled up to a level commensurate with the level of suspicion 
regarding the Emergency Plant Pest detection.  

Operational Phase  
If the presence of carrot rust fly is confirmed and the Carrot rust fly Response 
Plan approved, the Local Pest Control Centre Controller will:  

• Coordinate establishment of the Local Pest Control Centre. 

• Ensure an incident action plan is developed for field operations (both short 
term and longer term).  

• Ensure State/Territory Pest Control Headquarter Director is kept up-to-
date on field operations.  

• Ensure an initial briefing is given to:  
- Other local managers within the department that have 

responsibilities inside the Restricted Area.  

- Local government (Shire Secretary).  
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- Appropriate industry contacts for those in the Restricted Area. 

- Risk enterprise managers.  

• Ensure plant health consultants, departmental district staff and key 
industry contacts in the affected area are advised:  

- That PLANTPLAN is in the Operational Phase. 

- Of the nature of the Emergency Plant Pest (carrot rust fly). 

- Of the location(s) of the Infected Properties. 

- Of the boundaries of the Restricted Area and Control Area and 
conditions that apply therein. 

- Of the contact details for the Local Pest Control Centre. 

- That no visits are carried out on properties with susceptible 
species within the Restricted Area unless permission has been 
granted by the Local Pest Control Centre Controller. 

- That any suspicions of the carrot rust fly incursion must be 
reported immediately to the Local Pest Control Centre and the 
person reporting must remain on the premises until permission is 
given by the Local Pest Control Centre Controller or Operations 
Manager or Plant Health Investigations Manager to leave. 

- Of the contacts for all media enquiries.  

The Local Pest Control Centre Controller will also need to liaise with the 
State/Territory Pest Control Headquarter Director regarding:  

• The declaration of the Restricted Area and Control Area and conditions, 
including produce standstill arrangements that apply in these areas.  

• The contact details of the Local Pest Control Centre and State/Territory 
Pest Control Headquarter.  

• Resource requirements and their supply (personnel and equipment). 

• Any urgent tracings on and off the Infected Premises that need to be 
referred to the State/Territory Pest Control Headquarter.  

Stand Down Phase  
Key tasks are to:  

• Close the Local Pest Control Centre.  

• Ensure all records relating to the Emergency Plant Pest Response are held 
securely so they are available for future retrieval.  

• In consultation with the Chief Plant Protection Officer arrange a debrief 
for all staff who worked in the Local Pest Control Centre (depending on 
the scale of the response this may include senior department managers 
and/or staff from the State/Territory Pest Control Headquarter).  

Note: This checklist is provided as a guide and does not contain every action 
that may be required in responding to an emergency/incident. The checklist is 
not in any particular order.  
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Plant Health Officer (PHO) 

Specific tasks through PLANTPLAN phases  

Investigation Phase  
Where there are grounds for suspicion of carrot rust fly incursion, the Plant 
Health Officer should notify the Chief Plant Health Manager of the 
notification, details of the premises and then:  

• Check to ensure adequate supplies are carried in their vehicle (Appendix 
6).  

• Notify office staff where possible of intended actions and request that the 
investigation be kept confidential.  

• Proceed to the suspected property(s).  

• Examine affected plants.  

• Discuss the details of the suspected carrot rust fly and the actions that will 
be taken with the property owner/manager.  

• Notify the Chief Plant Health Manager of the outcome of the investigation 
and provide verbal details and ensure the following details are entered in 
the Information Management System:  

- The name, address and phone number of the property 
owner/manager.  

- The nature of the pest suspected.  

- The exact location of the suspected case(s).  

- Findings from the examination of affected plants.  

- The need for a diagnostic team to re-examine the case.  

- The need (or otherwise) for quarantine.  
- The property identification code (unique property identifier or 

GPS).  

• Determine the need for:  

- Any urgent tracings.  

- Other assistance.  

- Decontamination procedures that may need to be arranged for 
people, produce, vehicles or machinery that have recently left the 
property (Appendix 6).  

Alert Phase 
In addition to the actions listed above, where there is a high level of suspicion 
of carrot rust fly incursion, the Plant Health Officer should:  

• Quarantine or arrange for quarantine of the premises to stop the movement 
of plants, produce and other objects into and out of the suspect property.  
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• Serve or arrange to have the owner or manager served with a notice of 
quarantine.  

• Restrict the movement of people and plants within the property.  

• Arrange for boundaries to be secured so that only one gate, which can be 
controlled, is left as an entrance to the premises. 

• Ensure they are readily contactable by phone or other appropriate means.  

When the diagnostic team (if requested) arrives at the Suspected Premise, the 
Plant Health Officer must arrange for plants showing the full range of 
symptoms to be presented for examination.  

Before leaving the suspected infestation(s), the Plant Health Officer should 
ensure procedures are in place to allow personal/family movement on and off 
the property for essential purposes.  

When leaving the property, ensure full decontamination procedures are 
followed (Appendix 6).  

Operational Phase 
At the suspected infestation, the Plant Health Officer or delegate must act as 
site supervisor until relieved and consult with and liaise with the 
owner/manager to plan infected property(s) activities to ensure 
owner/manager involvement in the process. This may include:  

• Reinforce the provisions of quarantine and ensure adequate property 
security. 

• Implementing appropriate decontamination procedures (Appendix 6).  

• Provide advice to the Local Pest Control Centre (or the State/Territory 
Pest Control Headquarter if necessary) on the resource requirements for 
preliminary but urgent, destruction and disposal of infected and risk plants 
and produce and contaminated materials.  

• Make a preliminary assessment of suitable destruction procedures and 
locations.  

• Maintain records and an accurate inventory of plants and produce for 
valuation purposes.  

• Ensuring communications from the Local Pest Control Centre are 
facilitated.  

• Advising the Local Pest Control Centre (or State/Territory Pest Control 
Headquarter if necessary) of further urgent tracings and priority nearby 
properties which should be visited.  

• Ensuring the welfare of the personnel on the property by ensuring their 
short-term needs for food and other requirements are met.  

Note: This checklist is provided as a guide and does not contain every action 
that may be required in responding to an emergency/incident. The checklist is 
not in any particular order.  
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Diagnostic Team  
People collecting samples must be appropriately trained in 
sampling and packaging techniques and appropriate safety and 
decontamination procedures.  
• Collect appropriate samples to ensure that a diagnosis can be made as 

quickly as possible.  

• Ensure samples are securely packaged and transported under appropriate 
guidelines and protocols (Appendix 3).  

• Assist with the visual evaluation of affected plants.  

• Obtain an independent diagnosis.  

• Ensure that chain of evidence requirements for collection of samples are 
satisfied (Appendix 5) – an unbroken chain of evidence must be 
maintained for results to be admissible in a court of law so appropriate 
security measures and documentation procedures must be followed at all 
times.  

• Lodge specimens with recognised Entomology collections.  
Generally the State/Territory Plant Headquarter Director will oversee the 
formation of the diagnostic team. The team should be briefed on:  

• The name of the owner or manager of the affected property.  

• The location of the suspect infestation.  

• The details of the suspect pest and preliminary findings.  

• Specific actions required of them.  

• Quarantine and decontamination requirements for entry to and departure 
from the Suspected Premises (Appendix 6).  

• Arrangements for the dispatch of samples for laboratory examination 
(Appendix 3). 

• Communication arrangements.  
The diagnostic team should ensure they have a clean vehicle and the following 
equipment:  

• Adequate protective clothing, overalls, rubber boots, hats and appropriate 
decontamination kit.  

• A previously prepared Emergency Plant Pest diagnostic kit (Appendix 3).  

• Mobile communications equipment (if appropriate).  

• Relevant containers and paperwork for packaging biological specimens 
(Appendix 3). 

• Appropriate maps.  
Upon arrival at the suspected infestation the diagnostic team should:  

• Leave the vehicle outside the property.  
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• Change into protective clothing and leave street clothes in the car.  

• Disinfect boots and waterproof clothing before entering the premises.  

• Conduct examinations and collect samples and additional information as 
required.  

• Ensure representative plants of each species are examined.  

• Report the detection of pathological signs, pest presence and significant 
epidemiological information to the Chief Plant Health Manager or 
State/Territory Pest Control Headquarter Director  

• Pack samples in sealed containers that can be effectively disinfected off 
the property.  

• Decontaminate themselves and equipment on departure.  

• Place protective clothing in sealed bags for further decontamination.  

• Dispatch samples to the appropriate diagnostic laboratory approved by the 
Chief Plant Health Manager. 

• Report findings of the investigations, including an assessment of the 
probability of an Emergency Plant Pest to the Chief Plant Health Manager. 
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Industry Representatives  
Industry representatives will fulfill a number of roles at different levels, 
namely:  

• Industry Liaison Coordinator (ILC) in the State/Territory Pest Control 
Headquarter.  

• Industry Liaison Officer (ILO) at the regional level in the Local Pest 
Control Centre.  

• National technical representative on the Consultative Committee on 
Emergency Plant Pests.  

• National representatives at the National Management Group level.  



Pest Specific Incursion Management Plan 
            Carrot Rust Fly     Page 48 of 139 

 

Industry Liaison Coordinator  
Key activities include:  

• Preparing comprehensive advice on the affected State/Territory industry, 
including advice on its size, distribution, sources of supply, marketing 
practices, industry organisations and all other factors which may affect the 
eradication/control program. 

• Providing advice on the practicality and other economic consequences of 
actions proposed for eradication/control purposes.  

• Providing advice on plans for handling potentially contaminated material, 
including identifying the steps required to pick up, handle, process and 
distribute this material and limit the spread of infection.  

• Consulting with other State/Territory industry contacts about the campaign 
and acting as a focus for contact with national peak industry body(s).  

• Consulting with the Industry Liaison Officer at the regional Local Pest 
Control Centre level and the Consultative Committee on Emergency Plant 
Pests and National Management Group industry representatives on a 
regular basis.  
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Industry Liaison Officer (ILO)  
Key activities include:  

• Preparing comprehensive advice on the affected local industry, including 
advice on its size, distribution, sources of supply, marketing practices, 
industry organisations and all other factors which may affect the 
eradication/control program.  

• Providing advice on the practicality and other economic consequences of 
actions proposed for eradication/control purposes.  

• Providing advice on plans for handling potentially contaminated material, 
including identifying the steps required to pick up, handle, process and 
distribute this material and limit the spread of infection.  

• Consulting with other local industry contacts about the campaign and 
acting as a focus for contact with the local industry.  

• Briefing the State/Territory Industry Liaison Coordinator and the 
Consultative Committee on Emergency Plant Pests representative on a 
daily basis.  

National Management Group industry representatives will be involved in 
national decision-making and will undertake their role according to carrot 
rust fly training.  

Industry representatives on the Consultative Committee on Emergency Plant 
Pests will make recommendations about the technical feasibility of Carrot 
rust fly Response Plan.
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Table 5. Initial Stage: Pre-confirmation of carrot rust fly 

Days after 
initial 

notification 
Issue Responsibility Action 

Stage 1: 
Day 1 

Notification of  suspected 
carrot rust fly 

Government field Officers, 
Industry field Staff 

Consultants 
Growers 

● Collect information from growers on extent of 
symptoms, how long they have been present, 
insecticides and other treatments used. 

● Hold specimens under secure conditions (Appendix 2). 
● Arrange collection and dispatch of samples by express 

courier to appropriate diagnostic labs.  
● Alert diagnostic laboratory(s).  

Stage 1: 
Initiate by Day 

1 - 4 
 

Examination of plant 
symptoms, presence, of 

the fly and alerting 
appropriate authorities 

Diagnostic Laboratories ● Check leaf, tap root, small roots (radicles), of the plant, 
confirm identification of the fly. 

● Alert Chief Plant Health Manager (State) and contact 
national experts in regard to further identification. 

Establishment of interim 
quarantine Phase 1. 

Create response team and 
State Pest Control 

Headquarters (SPCHQ) 

Chief Plant Health Manager 

(State) 

● If the growers have already sprayed insecticides several 
times without success, the Chief Plant Health Manager 
(State) should consider establishing an interim 
quarantine on the affected property.  

Communication Chief Plant Health Manager 

(State) 

● Advise property owner and the Chief Plant Protection 
Officer (CPPO). 

● Communicate the need to maintain confidentiality. 

Emergency use of 
insecticides/or herbicides 

on the contaminated 
field 

Chief Plant Health Manager 
(State) 

● Consider using herbicides to destroy the hotspot in the 
infected field and using insecticides to treat the rest of 
the field. 

● Consider applying insecticides to crops on nearby  
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Table 5. Initial Stage: Pre-confirmation of carrot rust fly 

Days after 
initial 

notification 
Issue Responsibility Action 

properties. 
● Liaise with Australian Pesticides & Veterinary Medicine 

Authority (APVMA) for emergency approval and / or 
import of additional insecticides. 

● Advise State Chemical Standards of the potential for 
increased demand for insecticides. 

Stage 1: 

Initiate by Day 
2-4 

 

Implement delimiting 
survey 

Chief Plant Health Manager 

(State) 

● Experienced entomologist and quarantine personnel to 
survey associated and neighbouring properties. 

● Record samples and field site details. 

● Send new samples to diagnostic laboratories. 

Establishment of interim 
quarantine Phase 2 

The Chief Plant Health Manager 

(State) 

● Establish interim quarantine on property. 

● Inform and counsel owners of property under interim 
quarantine. 

● Commence planning for establishment of official 
quarantine zones and additional field surveys in other 
carrot growing districts. 

Database systems State Pest Control Headquarters 
● Develop appropriate systems for recording survey and 

sample details for data entry and retrieval. 

● Develop information packages for users. 

Information for 
management and industry 

State Pest Control Headquarters ● Update Senior Management at the State level, the Chief 
Plant Protection Officer, and selected carrot industry 
leaders (including organic producers).  
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Table 5. Initial Stage: Pre-confirmation of carrot rust fly 

Days after 
initial 

notification 
Issue Responsibility Action 

● Prepare briefings for Government and Industry leaders. 

● Communicate the need to maintain confidentiality. 

Interim funding Chief Plant Health Manager 
(State) 

Executive State Department of 
Agriculture 

● Develop an interim budget for quarantine action until 
cost sharing arrangements are approved. 

Chemical control 
Strategies 

State Pest Control Headquarters 
● Confirm approvals for temporary registration (APVMA) 

and emergency use of insecticides (State Agencies). 

● Apply new preventive insecticide programs to nearby 
properties in the same district. 

Media liaison Department of Agriculture 
Fisheries and Forestry (DAFF) 

● Respond to requests from media and avoid disclosing 
site location until the outbreak is confirmed. 

Contact Australian and 
overseas experts, arrange 

visits 

State technical advisors ● Established experts to be contacted. 
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Table 6. Second Stage: Confirmation of carrot rust fly 

Time Issue Responsibility Action 

Stage 2: 
Day 5 

Communication of new 
information on detection of the 
carrot rust fly (when available) 

State Pest Control 
Headquarters 

Negative result: The fly is not carrot rust fly 

● Suspend operations. 
● Remove quarantine on property. 
● Inform Senior management, CPPO and industry  

leaders. 
● Cancel international experts. 
Positive result: The fly is carrot rust fly 
● Implement new insecticide programs. 
● Begin surveying within 5 km radius surrounding the 

out-break. 
● Define high risk quarantine zones (consider  

controlling movement of plant material, soil, 
implementing on-farm biosecurity measures and 
restricting movement of machinery). 

● Consider implementation of a 10 km risk zone 
around infested properties. 

● Inform property owner/agencies of new results, 
arrange professional counselling. 

● Prepare briefings for the State carrot industry 
leaders, Senior Management and CPPO on latest 
results. 

● The organic vegetable industry will have to be taken 
into consideration when implementing any 
chemical management plans. 



Pest Specific Incursion Management Plan 
            Carrot Rust Fly                     Page 54 of 139 

 

Table 6. Second Stage: Confirmation of carrot rust fly 

Time Issue Responsibility Action 

Stage 2: 
Initiate by day 5 

Assemble survey teams 

 

State Pest Control 
Headquarters 

● Provide details of outbreak and briefings to leaders, 
assemble survey teams and associated resources. 

● Communicate the need to maintain confidentiality. 

Information for State and 
Commonwealth governments 

CPPO, State Pest Control 
Headquarters 

● Convene meeting of Consultative Committee on 
Exotic Plant Pests and Diseases (CCEPPD), 
circulate summaries and maps of the outbreak 
situation. 

● Confirm proposed arrangements for overseas 
experts if needed. 

Implementation of official 
quarantine surveys 

State Pest Control 
Headquarters 

Assemble and brief quarantine alert teams, commence 
survey and sampling protocols. 

● Adhere to strict hygiene protocols (Appendix 6). 
● Map symptoms at affected sites. 
● Trace back/forward to identify properties at risk. 
● Review and adjust quarantine zones. 
● Diagnostic testing of samples from survey. 

Implementation of official survey 
to confirm pest free areas 

State Pest Control 
Headquarters 

● Plan and commence targeted surveillance of  
production districts not implicated in the initial 
outbreak to confirm their area of freedom for 
national and international trading issues. 

● Adhere to strict hygiene protocols. 

 Decisions: 

■ Eradication or containment 

Consultative Committee on 
Emergency Plant Pests 

(CCEPP) including industry 

● Results of diagnostic, distribution of the carrot rust 
fly. 

● Consensus on establishment of the area of the    
quarantine zone. 
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Table 6. Second Stage: Confirmation of carrot rust fly 

Time Issue Responsibility Action 

■ Funding for eradication 

■ Controls on national and 
   international trade 

■ Compensation 

■ Communication 

representatives and 
Domestic Quarantine & 
Market Access Working 

Group (DQMAWG) 

● Confirmation of either initial eradication or    
containment strategies. 

● Cost benefit analysis of proposed action to assist 
decision on cost sharing. 

● Impact on international trade. 
● Planning and implementation of initial intra - and 

interstate controls on movement of carrots.  
● Commissioning of survey to define pest free 

production areas. 
● Briefing papers for Primary Industries Standing 

Committee (PISC) and Plant Health Australia 
(PHA) incorporating approvals for initial cost 
sharing (pending consensus on eradication) and 
arrangements for compensation (consultation with 
PHA). 

● Establish, contact and organize visit by overseas 
specialists if need be.  

● The organic vegetable industry will have to be taken 
into consideration when implementing any 
chemical management plans. 

Stage 2: 
Initiate by Day 6 

Communication of response 
strategy to property owner 

State Pest Control 
Headquarters 

● Affected properties owner(s)/producer(s) advised of 
decision to eradicate or contain. 

● Comprehensive explanation of intended survey and 
response action. 

● Option of marketing carrot and arrangements for 
compensation. 
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Table 6. Second Stage: Confirmation of carrot rust fly 

Time Issue Responsibility Action 

Briefings for State and 
Commonwealth government 

Chief Plant Health Manager 
(State) CPHM 

● Synchronised briefings for State and 
Commonwealth Government, PHA, incorporating 
recommended Government response. 

Briefing for Industry Chief Plant Health Manager 
(State) CPHM 

Briefings for carrot industry representatives on: 
● Current situation particularly immediate plans for 

quarantine action (survey, destruction, insecticide 
treatments, movement controls). 

● Impact on national and international trade. 

Information for media Chief Plant Health Manager 
(State) 

State Pest Control 
Headquarters 

● Development and release of briefing for media 
covering carrot rust fly, impact, quarantine 
response, safety issues and consumers. 

Confirm plan for eradication 
response (killing of infected crop 

and adjacent buffers) 

State Pest Control 
Headquarters 

Carrot growing districts and other host plants: 

● Collect plants and destroy on quarantine approved 
sites. 

● Spray with new insecticide program as a preventive 
measure.  

●The organic vegetable industry will have to be taken 
into consideration when implementing any 
chemical management plans. 

Home gardens: 

● Destroy all infested plants, bag and carefully    
remove for disposals at approved refuse site. 
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Table 6. Second Stage: Confirmation of carrot rust fly 

Time Issue Responsibility Action 

● Disinfestation of equipment and machinery. 

OR containment response  

 
Containment response (selective 
removal of hot spot, treatment of 

neighbouring crops) 

State Pest Control 
Headquarters 

● Arrange machinery for spraying and harvesting of 
infected plants and their destruction (on quarantine 
approved sites). 

● The organic vegetable industry will have to be taken 
into consideration when implementing any 
chemical management plans. 

Media briefing State Pest Control 
Headquarter 

● Preparation of briefing for media on eradication 
protocol including technical justification. 

Stage 2: 
Initiate by Day 7 

Review infrastructure, facilities 
and operations 

State Pest Control 
Headquarters 

● Review arrangements for courier, labelling systems 
for samples and data processing, databasing and 
data retrieval. 

● Refine operational and resourcing of the quarantine 
measures. 

● Confirm Headquarters for management of operation. 

● Develop and refine financial management system. 

● Provide daily briefings for overseas experts. 

● Summarise available information for meeting of  
CCEPP. 

● Visit properties to review field operations. 

● Maintain professional counselling for owners of  
affected properties. 



Pest Specific Incursion Management Plan 
            Carrot Rust Fly                     Page 58 of 139 

 

Table 6. Second Stage: Confirmation of carrot rust fly 

Time Issue Responsibility Action 

Program for arrival of overseas 
experts if need be 

Chief Plant Health Manager 

(State) 

● Review of diagnostic results, of plant eradication, 
containment, and of survey protocols. 

● Meet with government, industry representatives, and 
CCEPP. 

● Provide report and recommendations. 

Stage 2: 
Initiate by Day 7 

Prepare data for Primary Industry 
Standing Committee (PISC) paper 

for discussion by CCEPP 
 

Chief Plant Health Manager 
(State/Territory) 

Summarise: 

● The number of infested properties and the number 
of not surveyed properties. 

● The survey on pest free areas. 

● The progress of eradication/containment action. 

● The budget. 

● Trade restrictions. 

● The Information on cost benefit analysis. 

Stage 2: 
Day 8 

Draft PISC paper  

Chief Plant Protection Officer 

Plant Health Manager 
(State) 

● Circulation to CCEPP and Domestic Quarantine and 
Market Access Working Group. 

Stage 2:Initiate by 
Day 9 Further diagnostic results Chief Plant Health Manager 

(State) 

● Summaries results of comprehensive diagnostic tests 
forwarded to CPPO and CCEPP. 

● if positive proceed as planned. 
● if negative proceed to wind back. 

Third meeting of CCEPP CCEPP and Domestic 
● Consider the latest diagnostic results and the extent 

of quarantine zones. 
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Table 6. Second Stage: Confirmation of carrot rust fly 

Time Issue Responsibility Action 

Quarantine & Market 
Access Working Group 

● Consider recommendations from cost benefit    
analysis. 

● Consider issues for establishment of Pest Free  
Areas for national trade. 

● Report on impact on international trade. 

● Consider PISC paper, especially cost sharing  
recommendations. 

● Ensure communication with PHA. 

● Develop paper for peak industry. 

● Recommend options for compensating growers. 

Stage 2: 
Initiate by Day 10 

 

Implementation of 
recommendations from CCEPP 

 

CPPO Chief Plant Health 
Manager (State) 

 

● PISC paper circulated to States. 
● Conference call of Domestic Quarantine and Market 

Access Working Group to consider development of 
protocols for interstate trade. 

● Meeting convened with industry to advise on 
situation and future action. 

Stage 2: 
Initiate by Day 11 

 

On going implementation of 
program 

 

State Pest Control 
Headquarters Industry body 

 

Bi-weekly meeting of State Pest Control Headquarters 
to review the following: 
● On going surveying and trace-backs. 

● Diagnostic results. 

● Re-inspection of quarantine zones. 

● Movement control of carrots, other host plants, 
machinery and staff.  
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Table 6. Second Stage: Confirmation of carrot rust fly 

Time Issue Responsibility Action 

● Communication to government, industry and media. 

● Compensation issues. 

● Trouble shooting. 

● Financial management. 

● Headquarters inspection. 

● Counselling. 
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Table 7. Final Stage: Stand Down 

Issue Responsibility Action 

Report to CCEPP and DQMAWG State Pest Control Headquarters Industry body ● Prepare a report CCEPP and DQMAWG    
seeking agreement that the program has 
been successful. 

Review intra- and interstate quarantine 
arrangements 

DQMAWG and State Pest Control 
Headquarters 

● Review and adjust quarantine zones. 

Incident debrief CPPO, State Pest Control Headquarters 

 

● Convene meeting of Consultative Committee 
on Exotic Plant Pests and Diseases 
(CCEPPD), circulate summaries and maps 
of the outbreak situation. 

● Confirm proposed arrangements for  
overseas experts if needed. 

Implementation of long term control measures 

 

DQMAWG and Industry bodies 
Meeting of DQMAWG and Industry bodies to 
review the following: 

● On going surveying. 

● Areas of Freedom. 

● Trade Barriers. 

● Chemical Strategies. 

● Management Strategies. 
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Table 8 Government Contacts 

STATE AND TERRITORY: the Domestic Quarantine and Market Access 
Working Group (DQMAWG) 

ACT NEW SOUTH WALES 

Rod West 
Senior Manager Environment Protection & 
Heritage Dept of Territory and Municipal 
Services.  
GPO Box 158 
CANBERRA ACT 2601 
Tel:  (02) 6207 2581 
Fax:  (02) 6207 6084 
Email: Rod.West@act.gov.au 

Satendra Kumar 
Strategy Leader, Plant Biosecurity 
NSW Department of Primary Industries 
Locked Bag 21 
ORANGE  NSW  2800 
Tel:  (02) 6391 3174 
Fax:  (02) 6391 3740 
Email: satendra.kumar@dpi.nsw.gov.au 
Mobile:  0427 001 786 

NORTHERN TERRITORY QUEENSLAND 

Jim Swan 
Dept of Primary Industry, Fisheries and Mines 
GPO Box 3000 
DARWIN  NT  0801 
Tel:   (08) 8999 2088 
Fax:  (08) 8999 2111 
Email: james.swan@nt.gov.au 

Cameron Tree (Chair) 
Principal Plant Health Officer, Plant 
Biosecurity, Biosecurity Queensland 
Department of Primary Industries and Fisheries 
GPO Box 46 
BRISBANE  QLD  4001 
Tel:  (07) 3239 3980 
Fax:  (07) 3211 3293 
Email:  cameron.tree@dpi.qld.gov.au 
Mobile:  0409 614 887 

SOUTH AUSTRALIA TASMANIA 

Bruce Baker 
Manager Compliance and Surveillance 
Plant Health Operations Primary Industries & 
Resources SA 
46 Prospect Road 
PROSPECT   SA 5082 
Tel:  1300 666010 
Fax:  (08) 8344 6033 
Email: baker.bruce@saugov.sa.gov.au 
Mobile:  0417 819 873 

Colin Sherman 
Manager, Program Planning, Quarantine 
Services, Dept of Primary Industries Water & 
Environment, Quarantine Centre  
Macquarie Wharf No 1 Hunter Street  
HOBART TAS 7000 
Tel:  (03) 6233 3528 
Fax:  (03) 6233 3307 
Email: colin.sherman@aqis.gov.au 
Mobile:  0419 383 812 

mailto:Robert.Neil@act.gov.au�
mailto:satendra.kumar@dpi.nsw.gov.au�
mailto:%20rex.pitkethley@nt.gov.au�
mailto:cameron.tree@dpi.qld.gov.au�
mailto:baker.bruce@saugov.sa.gov.au�
mailto:colin.sherman@aqis.gov.au�
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VICTORIA WESTERN AUSTRALIA 

Gary D’Arcy 
Senior Officer, Plant Protection and Market 
Access Plant Standards Branch 
Dept of Natural Resources & Environment 
Private Bag 15, Scoresby Business Centre 
KNOXFIELD  VIC  3176 
Tel:  (03) 9210 9392 
Fax:  (03) 9210 9396 
Email: gary.darcy@dpi.vic.gov.au 

Graeme Lukeis 
Policy Officer, Plant Biosecuity 
Department of Agriculture 
3 Baron-Hay Court 
SOUTH PERTH  WA  6151 
Tel:  (08) 9368 3859 
Fax:  (08) 9334 1888 
Email: glukeis@agric.wa.gov.au 
Mobile:  0404 819 516 

COMMONWEALTH 

BIOSECURITY AUSTRALIA AQIS 

Rob Schwartz / David Letham 
Senior Manager Plant Biosecurity 
Agriculture Fisheries and Forestry Australia 
GPO Box 858 
CANBERRA ACT 2601 
Tel: (02) 6272 4865 
Fax: (02) 6272 3307 
Email: rob.schwartz@affa.gov.au 

Plant Programs Branch 
AQIS 
GPO Box 858 
CANBERRA  ACT  2601 
Tel:  (02) 6272 5792 
Fax:  (02) 6272 3745 

PLANT HEALTH AUSTRALIA OCCPO 

Rod Turner 
Program Manager 
Plant Health Australia 
PO Box 363 
CURTIN  ACT  2605 
Tel:  (02) 6260 4322 
Fax:  (02) 6260 4321 
Mobile:  0414 552 300 
Email: rturner@phau.com.au 

Roberta Rossely (Secretariat) 
Office of the Chief Plant Protection Officer 
Agriculture Fisheries and Forestry Australia 
GPO Box 858 
CANBERRA ACT 2601 
Tel: (02) 6272 4825 
Fax: (02) 6272 5835 
Email: roberta.rossely@affa.gov.au 

CERTIFICATION SERVICES WORKING GROUP 

Gary Cox (Chair) 
Leader, Market Access & Certification.  
State Quarantine Services (SQS), Plant Health Operations,  
PIRSA, 46 Prospect Road 
PROSPECT  SA  5082 
Tel:     1300 666 010  
Mob:   0427 978 704 
Email:  cox.gary@saugov.sa.gov.au   

mailto:gary.darcy@dpi.vic.gov.au�
mailto:glukeis@agric.wa.gov.au�
mailto:rturner@phau.com.au�
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Risk Mitigation Measures, Quarantine Zones and Movement Controls 

National Quarantine Review 

Import conditions for carrots  
Fresh and unprocessed carrots are considered high risk and are permitted 
entry into Australia under strict import conditions.  

These conditions include: 

• Issuing of import permits prior to importation.  

• Inspection regimes prior to importation which check for freedom from 
live insects, fly, disease symptoms, contaminant seeds, soil and other 
debris prior to arrival in Australia. 

• Appropriate plant packaging material.  
Currently, as a standard procedure, there is a 600-unit inspection for carrots 
from New Zealand, the only country exporting carrots to Australia. 

Additional information on the most up-to-date import conditions for carrots 
is available on the AQIS web site (www.aqis.gov.au). 

Import conditions for agricultural machinery 

• For new agricultural machinery there are no restrictions to import into 
Australia  

• Second-hand agricultural machinery including used spare parts, can only 
be imported into Australia from Canada.  

An import permit is required.  

In the permit should include a history of the machinery’s use over the 
past three years and a phytosanitary certificate issued by the Canadian 
agricultural authorities, certifying that the machine is clean and of 
Canadian origin.  

There is a specific list of inspection points on each machine which must 
meet criteria before the permit is issued. A similar inspection is 
conducted on arrival of the machinery and/or parts in Australia.  

Entry will be denied should the machinery and parts fail any of the risk 
criteria. If the machinery is considered unsatisfactory, it will be re-
exported. 

Additional information on the most up-to-date import conditions is 
available on the AQIS web site (www.aqis.gov.au). 

http://www.aqis.gov.au/�
http://www.aqis.gov.au/�
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Potential entry pathways for carrots and other host plants  
Carrots entering Australia other than by the methods described above is an 
illegal import and if detected, action will be taken. 

The quarantine barrier program that screens arrivals from overseas, both by 
air and sea, is by far the largest AQIS activity. Since 2001, the Australian 
Government, through AQIS, has dramatically increased quarantine 
intervention programs which include new detection procedures and methods. 
The program delivers levels of inspection between 80% and 100% of all 
arrivals, depending on arrival loadings. Screening methods include: 

• Arrival declarations- this is a legal document that is signed by every one 
on arrival and sets up the non-compliance penalty system. 

• Targeted flight - flights arriving from some destinations are considered 
high risks and 100% inspection applies. 

• Passenger profiling - people who have defaulted on quarantine 
requirements in the past are targeted for inspection. 

• Sniffer dogs - trained to detect animal and plant material in luggage and 
on the people. 

• X-ray - all luggage and packages may be subjected to screening on 
arrival. 

• Visual inspection all luggage and packages may be subjected to open 
inspection on arrival. 

Other potential entry pathways for carrot rust fly are on illegal carrots carried 
across by boat traffic between northern Australia and Indonesia and PNG. It 
is particularly important for the travelling farming community to comply 
with all requirements and requests from our quarantine authorities. 

Diagnostic testing capabilities 
The need to develop diagnostic capabilities and training programs in carrot 
rust fly identification for departmental staff is a priority to improve the 
diagnostic capabilities. 

The development of standard protocols for identification of carrot rust fly for 
incursion purposes, and the third party providers of technical information to 
industry stake-holders within all States and Territories are important. 

It will then be possible to implement simple, on-farm protocols for the 
identification of carrot rust fly. To support this national initiative, additional 
funding must be made available for the overseas training of a suitable 
specialist. 

Pre-incursion national surveys 
Surveys enhance prospects for early detection, minimise costs of eradication. 
And they are necessary to meet the treaty obligations of the World Trade 
Organization (WTO) SPS agreement with respect to the area freedom status 
of Australia. 
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With the specific climatic conditions required for carrot rust fly to occur, and 
of the limited occurrence of the pest in carrot districts of Australia a national 
survey is considered to be too costly for the likely return to industry and 
government. A more cost-effective approach would be to concentrate on the 
areas of the country where outbreaks are more likely to occur. 

Carrot and other host growing property owners/managers, non-commercial 
growers and the community can assist in reporting new or unusual animals, 
diseases, insects and weeds. Sample kits and identification aids for exotic 
threats are required for use by commercial growers and agri-business. 
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State/Territory Review 

Quarantine justification 
All States and Territories have quarantine legislation in place to control the 
import of plant material and to manage incursions if and when necessary. 
The Domestic Quarantine and Market Access Working Group (Table 3) 
meets regularly to review responses to specific pest threats and incursions 
and to develop acceptable additional legislative controls or required changes 
to legislation for individual States and Territories. 

Treatment response 
Insecticides are already registered in Australia for the treatment of the 
existing pests in carrots and other host plants. There is however a need to 
develop a suitable program for the use of insecticidal treatments which would 
inhibit the potential development of carrot rust fly (protective program).  

In order to be better prepared for any outbreak, it would be prudent to make 
application to the appropriate National and State bodies on behalf of the 
national carrot industry, for label extensions. Label extensions would allow 
for prompt, effective action should carrot rust fly be detected. These 
extensions should:  

• Firstly, include insecticides that are registered in Australia, but not 
registered for use on carrots. 

• Secondly, insecticide that are registered for use on carrot, but not for 
carrot rust fly control.  

These latter insecticides have proven effective in overseas treatments of 
carrot rust fly. 

On-farm biosecurity/hygiene plan 
The greatest risk of spreading pests between properties is when propagation 
material, people, machinery and equipment move from farm to farm and 
from region to region. 

It is the responsibility of the owner/manager of each property to ensure these 
risks are minimised. It is in the interests of the industry to encourage and 
manage risk at the farm level, as this will reduce the probability of an 
incursion and increase the probability of early detection. This should in turn 
reduce the likelihood of a costly incident response, thereby reducing costs to 
government, industry and the community. An on-farm biosecurity plan 
presents guidelines for general issues related to carrot and other host plants 
hygiene management.  

Another generic on-farm biosecurity plan to minimise the risk of the 
introduction and spread of any pest and diseases has been published by 
HortGuard for the carrot industry in Western Australia. On-farm 
biosecurity/hygiene should be incorporated into routine operations of all farm 
owners and their staff. 
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The following issues are specific to carrot rust fly and should be added to any 
carrot grower’s farm hygiene plan:  

• Knowledge of the occurrence of carrot rust fly and its relevance to 
particular paddocks of a property and district. 

• The ability to accurately diagnose carrot rust fly and access to late printed 
information. 

• The training of staff in on-farm monitoring for suspect carrot rust fly 
infestations in all areas of the farm. 

• Understanding of control strategies related to the use of particular 
insecticide regimes. 

• Ensuring that all staff are adequately trained in the correct use of 
insecticides and in the maintenance of equipment and records. 

• Confidence in the reporting of chemical treatment program to the 
authorities and level of support/compliance to associated quarantine 
issues. 

• Willingness to undertake regular farm inspections. 
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Quarantine Action Responses 

Availability of control methods 
The available control methods for carrot rust fly outbreaks are listed below 
and all or some of these methods may be deployed: 

• Quarantine and removal controls. 

• Elimination of the source by the destruction of infested plants and host 
plants within a determined buffer zone. 

• Insecticide treatments for the containment of the pest. 

• Decontamination of all machinery, vehicles, tools, bins and personnel. 

• Long term rotations for host plant material on infested sites. 

• Soil treatments. 

Course of action 
The extent of the quarantine actions taken will depend on the location of 
the outbreak to the carrot production areas of any State or Territory while 
the suggested quarantine action radii are based on overseas experience in 
attempts to control the spread of carrot rust fly. 

Climatic events that are associated with carrot rust fly infestations and 
spread in Australia are less adequate than those which occur overseas. 
These factors may be considered by industry and government when 
reviewing the quarantine radii for outbreaks of carrot rust fly. 

There is a need to demonstrate an active approach to containment and/or 
eradication to protect and maintain current market access for carrot 
exported from Australia. 

Proposed quarantine action radii and response following detection of 
carrot rust fly  

• Immediate quarantine of the affected property by an authorized 
inspector under the appropriate State/Territory Plant Protection Act. 

• Declare the “quarantine area” within 20 km of the detection site, 
restricting movement of host material and other implements, 
appliances and other things that have been in contact with the host 
material within and out of the quarantine area without approval from 
an authorized officer. 

• Delimiting surveys within the 20 km quarantine area concentrating on 
movement tracing from the infested and associated properties. 

• Delimiting surveys within the carrot production areas of the State or 
Territory. 

• Implement new insecticide programs on all growing crops within the 
quarantine zone. 
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• Harvesting and destruction plants at an approved site from infested 
properties. 

• Consider implementing long term crop rotations. 

• Restrict soil movement from properties. 

Home gardens 
The treatment and removal of affected host plants from home gardens will 
need to be considered especially those of farm field staff associated with 
affected properties: 

• Affected carrot and other host plants will need to be removed, bagged, 
sealed and transported for destruction at an approved disposal site. 

• Check compost heaps for root regrowth and remove if necessary. 

• The application of insecticide treatments should be applied to 
unaffected hosts in gardens of associated staff as a preventive measure. 

• Community and local council gardens should be inspected for affected 
hosts and removal if necessary. 

• Bags of plant material should be transported in sealed trucks to 
approved sites. 

• Replacement produce to home occupiers should be considered by 
industry and government. 

Recommendations 
The recommendations for minimising the chances of carrot rust fly 
entering and becoming established in Australia and minimising the 
damage to industry if this were to happen are as follows: 

• Increase awareness of quarantine recommendations for growers 
travelling overseas. 

• Apply for label extensions on current insecticides not registered for 
carrot rust fly and apply for registration of new chemicals that are 
currently being use overseas. 

• Consider funding support for crop eradication if an incursion was to 
occur. 

• Increase diagnostic capability within Australia for more rapid 
identification of carrot rust fly. 

• Industry to review quarantine action plans and surveys on a regular 
basis. 



Pest Specific Incursion Management Plan 
            Carrot Rust Fly   Page 71 of 139 

 

Technical Information for Planning Surveys 
Adults emerge from overwintering puparia in September in New Zealand and 
are abundant until the following May. Females lay their eggs on or near the 
crowns of young carrots. Eggs are laid from September to May and take 7-14 
days to hatch. Larval development takes 4-6 weeks, and the pupal stage lasts 
2-4 weeks. A full generation may thus take 7-12 weeks to complete, which 
allows up to four generations a year to occur in some parts of the country. 
Peak flights of carrot rust fly adults in the Auckland area have been recorded 
in mid October, late December, mid February, and mid April. The insect 
normally overwinters either as larvae in roots or as pupae in the soil, though 
a few adults may survive the winter too (Smith & Charles 1998). 

Dispersal 

Natural 
Adults are weak fliers, but wind does appear to play a role in their dispersal. 
Finch and Collier (2004) described a method for studying the neighbourhood 
(dispersal) movement of pest insects. The method has been developed using 
the carrot fly (Psila rosae Fab.) as the experimental insect. This method 
suggested that when carrot rust flies move to find new crops, the population 
moves about 100 m/day. The findings also indicated that, provided carrot 
flies are well-established in the locality and the weather remains favourable 
at the times of year critical for larval establishment (Finch & Vincent 1996), 
then it is possible to buildup a large carrot fly population in just 3 years. 

Humans 
There is considerable risk of the species being carried as larvae in root crops. 
There is also the possibility of transferring pupae in infested soil.  
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Recommended survey methods after a detection of a carrot rust fly 
The systematic approach to crop survey methods will form the practical 
basis for locating the extent of the incursion, while equally important 
defining the remaining pest free areas. 

Three survey intensities set out below are considered necessary to 
adequately cover these important factors: 

• For contact premises within the 5 km Control Area (CA) and of the 
infested site and associated properties beyond the CA considering trace 
back/forward material and machinery movement. 

• Beyond the 5 km CA and within 20 km of the incursion designed as 
delimiting and area freedom surveys. 

• Beyond 20 km of incursions and designated as area freedom surveys. 

Surveys must be robust and designed to meet the international guidelines 
as described in 

• The International Sanitary and Phytosanitary Measure (ISPM 6. 1997) 
- Guidelines for surveillance (FAO 2007a). 

• The International Sanitary and Phytosanitary Measure (ISPM 4. 1995) 
- Requirements for the establishment of pest free areas (FAO 2007b).  

International Sanitary and Phytosanitary Measures are developed by the 
International Plant Protection Convention (IPPC) and recognised by 
members of the World Trade Organisation (WTO).  

By using this international process market access may well be protected. 

Proposed survey criteria 
All carrot paddocks and other host crops within 5 km of a site infected 
with carrot rust fly and associated properties beyond 5 km from an 
infected site including farm staff home gardens. 
Survey to include visual inspection of: 

• All carrot and other host plants paddocks. 

• Carrot and other host plants cull heaps or dumps. 

• Plants in greenhouse crops 

All carrot paddocks and other host crops between 5 and 20 km of a 
site infected with carrot rust fly 
Survey to include visual inspection of: 

• All carrot and other host plants paddocks. 

• Carrot and other host plants cull heaps or dumps. 

• Plants in greenhouse crops. 

All carrot paddocks and other host crops beyond 20 km of a site 
infected with carrot rust fly other carrot districts of the State or 
Territory 
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Survey to include visual inspection of: 

• All carrot and other host plants paddocks. 

• Plants for all paddocks less than 4 ha or every 20 rows for paddocks 
greater than 4 ha. 

• Carrot other host plants cull heaps or dumps. 

Control treatments 
The host range of the carrot rust fly extends to 121 different plant species, 
all in the Apiaceae family. Insecticides have limited effectiveness against 
carrot rust fly, due to the behavioural patterns of the pest (Dufault & 
Coaker 1987). Carrot rust fly females spends most of their time in the 
periphery of the fields, flying into the field to lay eggs at the base of the 
carrot plants, and then leaving the field. After hatching, the larva moves 
down into the soil to feed on the carrot and eventually pupates in the soil. 
When the adult emerges from the pupal case, it flies to the periphery of the 
field. This behavioural pattern leaves only limited opportunities for control 
with insecticides. The pest is commonly controlled in conventionally-
grown crops by the application of insecticide granules (phorate or 
diazinon) in or near the row at the time of sowing (Sivasubramaniam et al. 
1999). 

Several insecticides are used (overseas) for control of carrot rust fly 
including 1st

There are various cultural control techniques recommended to minimize 
the extent of damage inflicted on the crop by carrot rust fly.  

 generation pyrethroids (e.g. cyfluthrin, pyrethrin and 
tefluthrin (Force)), seed treatment carbofuran (eg Yaltox, Rampart), or 
carbosulfan (eg Marshal) to give initial control. Control can also be 
achieved by the use of lambdacyhalothrin (Hallmark, Hero) just prior to 
adult emergence and continued while necessary, or until the permitted 
number of applications have been made. In general, pyrethroids do not 
appear to be effective against eggs and larvae, but do reduce adult 
populations with continual broadcast spraying.  

• Physical barriers, crop monitoring, crop rotation, late seeding to avoid 
the damage from the first generation, and avoidance of growing carrots 
in sheltered areas are the most commonly practiced cultural controls. 
Commercial growers who use these techniques often have no need for 
insecticides. However, in home gardens and on farms where crop 
rotation is limited and where sheltered areas are common, extensive 
damage by carrot rust fly is inevitable without the protection from 
insecticides (Hooper 1997). 

• In Denmark the fungus Entomophthora muscae (Zygomycetes: 
Entomophthorales) (E. Cohn) G. Winter, 1856 is an important 
mortality factor for adult carrot rust fly in the field. The effect of 
infection by E. muscae on carrot rust fly is the disturbance of the egg-
laying behaviour of the female flies, which resulted in abnormal 
oviposition instead of the normal deposition near the food plants 
(Eilenberg 1987). 
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• Breeding resistant crops has been highly successful in the control of 
carrot rust fly. Crosses made between commercial carrot varieties and 
Daucus capillifolius, a resistant wild Daucus species produced highly 
resistant ‘carrot-like’ lines. These lines have been developed by seed 
companies. Prior to this development, the levels of resistance were 
being raised at Wellesbourne (Horticulture Research International, 
Wellesbourne, Warwick, UK) by about 1% per year, whereas the seed 
companies raised the levels from 60 to 70 % in less than 3 year (Finch 
& Collier 2000). 

• Intercropping with lucerne (Medicago littoralis Rohde ex Lois.) as a 
management strategy for carrot rust fly was studied in Sweden. Results 
of these experiments showed that damage caused by carrot rust fly 
were always lower in intercropping systems (Rämert & Ekbom 1996). 

• The Agricultural Research Center of Finland has introduce a 
forecasting and warning service to meet the needs for IPM and to allow 
an effective flow of information between researches, advisers and 
farmers. The systems use modern information technology such as 
geographical information systems (GIS) and AGRONET/INTERNET 
services. Although the service may provide suggestions on control 
methods, the farmer makes the final decision about the need of pest 
control and the choice of control methods (Tiilikkala & Ojanen 1999). 
The carrot rust fly is a major pest of carrots, but also may infest 
parsnips, turnips, parsley, and celery. Hemlock, a related weed species, 
is known to be a host plant also. Damage to carrots is caused by larvae 
burrowing into the taproot. Young plants wilt and may die, but more 
often the plants are stunted temporarily and the carrots become bulbous 
and forked. In addition, fungi and bacteria may invade the damaged 
tissue and cause severe rot at the crowns of the plants. On parsnips and 
celery, larvae more commonly are found nearer the crown, and may 
burrow into the base of leaf stalks.  

Availability of carrot rust fly insecticides in Australia 
No insecticides are registered for carrot rust fly control in Australia, due 
the nature of the pest (exotic pest). But a number of insecticides used for 
control carrot rust fly overseas are registered in Australia include Temik 
(a.i. Aldicarb), Dupont Vydate (a.i. Oxamyl), Nemacur (a.i. Fenamiphos), 
Telone (a.i. 1-3,Dichloropropene), Basamit (a.i. Dazomet) and 
Furadan®

Insecticides such as Thimet

100G (a.i. 100 g/kg of Carbofuran).  
® 100G Systemic granular insecticide (a.i. 100 

g/kg of Phorate), Umet®100G systemic soil granular insecticide (a.i. 100 
g/Kg of Phorate), Umet®100G systemic soil granular insecticide (a.i. 100 
g/Kg of Phorate), Zeemet® 200G systemic soil granular insecticide (a.i. 
200g/Kg of Phorate), Nufar Thimet® 100 G and Nufar Thimet®

Marshal

 200G 
Systemic granular insecticides (a.i. 100 and 200g/kg of Phorate) have on 
their lebels a recommendation for carrot fly in all states of Australia. 

® 250ec insecticide (a.i. 250 g/L of Carbosulfan), Diazol® 800 (a.i. 
800 g/L of Diazinon), Barmac Diazinon® Insecticide (a.i. 800 g/L of 
Carbosulfan are used overseas to control carrot rust fly. 
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Destruction of affected crops 
Where it is decreed that a crop affected with a carrot rust fly must be 
destroyed. The crop should be harvested and deep-buried at an approved 
burial site. Strict hygiene protocols must be followed. 

Macerate or mash with heavy equipment, then deep bury at an approved 
site. Strict hygiene protocols must be adhered to.  

Clean all equipment and clothing that has been in the field thoroughly, 
ensuring that the water is contained and can be treated with a disinfectant 
after cleaning is complete. 

An infected crop 

In the initial stage of an incursion response (pre-confirmation), all infected 
carrots should be rapidly destroyed with a fast-acting herbicide and the 
surrounding crop(s) protected with insecticide. If the diagnosis is positive 
(post-confirmation), the whole crop and a 150 m buffer zone of adjacent 
carrot crops should be destroyed rapidly with herbicide. This should be 
followed with harvesting and deep burial of the tubers at an approved site. 
Soil movement must be minimised, and strict hygiene protocols adhered 
to. 
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Appendix 1: Farm Biosecurity/Hygiene. 

General 
• The general risk of spreading pests and diseases on potato farms is 

when propagation material, people, machinery and equipment move 
from property to property and region to region. 

• It is the responsibility of the owner/manager to ensure biosecurity 
standards are undertaken on the property to reduce individual property 
risk. 

• Each property to undertake a biosecurity/quarantine education and 
training program for their employees and related personnel. 

• Each property to undertake an effective monitoring/pest management 
program. 

• Each property to erect informative signs at the entrance of the property 
that outline basic biosecurity requirements. 

• Each property to report suspect plants/pests/diseases to the Department 
of Agriculture of their respective State/Territories for identification. 
Failure to do so may lead to imposition of a fine under the various 
Plant Protection Acts in the State/Territories. 

• Vehicle movement around the property is to be to a minimum 
(especially when the soil is wet). 

• Include farm biosecurity in quality assurance systems. 

Importation of carrot material 
Carrot plant material must be brought into Australia through quarantine. 
Failure to do so jeopardises the industry and may lead to prosecution under 
the Plant Diseases Act of States and Territories. 

State carrot material 
Purchase carrot seed material that has been grown and prepared with the 
aim of minimising the spread risk of pests and diseases to the area. 

Carrot Industry Biosecurity Plan 
Carrots are often moved from one region to another. Some guidelines to 
minimise pest and disease spread are: 

• The property from which produce is to be taken and transported to 
another property or region for processing should maintain an effective 
monitoring/pest management program.. 

• All properties supplying produce should have access to high-pressure 
wash down facilities associated with a concrete or tarmac pad. It is 
preferable that this facility be located on the property. If the facility is 
not on the property then it should be in close proximity to the property 
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and definitely within the region from where the produce is being 
supplied. 

• When new pest and disease outbreaks are likely all waste emanating 
from the produce, should not be disposed of in the growing area but 
should be taken to a site at least 100m from the nearest carrot plant. 

• All waste emanating from the produce may alternatively be hot 
composted. 

• Trailers, crates and bins must be cleaned of all soil and vegetable 
matter before being taken onto a property. They should also be cleaned 
to remove soil if they are transporting produce to another property or 
region. 

• The water and soil from cleaning should not go into the property or the 
property irrigation water supply but away from the property and 
irrigation water supply. 

• To avoid a chemical residue issue all property personnel undertaking 
spraying activities should complete the “Farmcare – chemical user’s 
course” http://www.atpl.net.au/2/itemdetail.aspx?piid=10688. All 
property spray operations should be recorded into a spray diary and 
accompany each consignment of produce. All properties should 
contact their local re-seller, chemical company, or the Department of 
Agriculture if they are unsure about chemical residues. 

People movement 
• All persons entering the property should have a clear view of the 

informative signs to the entrance of the property that outline the 
property’s basic biosecurity requirements (e.g. not to wander through 
the plants without prior approval). 

• All visitors to the property should park their cars in an area designated 
specifically for this purpose or remain on farm roadways. 

• All employees should have a designated parking area. 

• All employees should be transported around the property in vehicles 
based permanently on the property. 

• All visitors and employees should be made aware of the importance on 
ensuring their footwear and clothing are free from any ‘loose’ dirt and 
vegetable matter if they have been amongst the plants before leaving 
the property. 

• All properties should provide washdown facilities (e.g. scrubbing 
brushes and footbaths) for persons entering or exiting the property. 

• The water and soil from this wash down facility should not go into the 
property or the property’s irrigation water supply, but away from the 
property and irrigation water supply. 

Machinery and equipment (AQIS) 

http://www.atpl.net.au/2/itemdetail.aspx?piid=10688�
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There are some restrictions imposed on machinery and equipment from 
interstate or overseas. If there is any uncertainty contact, Australian 
Quarantine and Inspection Services for information on importing 
machinery and spare parts into Australia  
Phone: +61 2 6272 3933  

• Small items of equipment (e.g. hand post hole rammers) should be 
cleaned of all soil and vegetable matter before being taken into and 
leaving a property. 

(http://www.daffa.gov.au/aqis). 

• All equipment and tools used on a property should be washed down 
with high pressure to remove soil and vegetative matter on a concrete 
or tarmac pad before the truck leaves the property. If there is no wash 
down facility on the property then it should be in close proximity to the 
property and definitely within the region from where the machinery 
and equipment is being moved. 

• Water from the wash down should not go into the property or the 
property irrigation water supply but away from the property and 
irrigation water supply. 

• All property owners/managers should visually inspect machinery or 
equipment before it comes into their property to ensure it is in 
accordance with their biosecurity standards and access should be 
denied if it is not in accordance with their standards. 
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Appendix 2: Laboratory Standards  
These laboratory standards are designed for laboratories dealing with 
Emergency Plant Pests (EPP) during an emergency response.  

Communication during an emergency response  
During an emergency response, the following lines of communication 
will be used by laboratories and control centres. Results from initial 
and confirmatory diagnostic tests may only be disclosed to the Chief 
Plant Health Manager (CPHM) of the Lead Agency.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 - Lines of communication for diagnostic laboratories during an 
emergency response. 
*Note: Only the CPHM and CPPO will have contact with the 

media and public (i.e. growers, industry etc.). 
 

Acronism used in the figure 1 

CCEPP Consultative Committee on Emergency Plant Pest 
CPHM  Chief Plant Health Manager 
CPPO  Chief Plant Protection Officer 
LPCC  Local Pest Control Centre 
NMG National Management Group 
SPCHQ  State/Territory Plant Headquarter 
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Standard operating procedures  
It is essential that each laboratory has documented standard procedures 
that ensure biological security during normal operation. Manuals 
containing these procedures should be readily accessible to all laboratory 
staff at all times. These standard procedures form a sound basis for any 
special measures required during the carrot rust fly outbreak.  

Basic standards for laboratories  
Laboratories handling suspected carrot rust fly samples will be either Class 
5.2 (Quarantine Containment Level 2) Quarantine Approved Premises 
(QAP), as appropriate to the pest in question.  
Quarantine Containment Level 2 (5.2 Class) laboratories are used for 
work on biological materials including micro-organisms, animals and 
plants (and their products) that pose a risk of causing disease in animals, 
plants and humans, but are unlikely to be a serious hazard to facility 
workers, the community, livestock, or the environment. The facility must 
include all laboratory design and construction requirements to meet PC2 
status as specified in Australian/New Zealand StandardTM 

Prior to commencing any work in the laboratory remove all non-essential 
equipment, this will decrease the amount of equipment requiring 
decontamination at the end of the emergency.  

2243.2:2002 and 
2982.1:1997.  

Laboratory equipment and facilities  
In line with AS/NSZ 2243.3:2002 3.1 production of aerosols and spread of 
infectious agents and fungal spores must be minimised during use, routine 
cleaning and decontamination of:  

• Biosafety cabinets (use in accordance with Australian Standard)  

• Centrifuges  

• Sonicators  

• Pipettes  
Clean-up and decontamination of spills, or after accidents must also be 
carried out to ensure no spread of infectious agents.  

There should be routine cleaning and decontamination of benches after 
use, and routine cleaning and decontamination at the end of each day.  

An appropriate selection of disinfectants should be made balancing broad-
spectrum activity (oxidising agents, aldehydes) against convenience for 
routine use (alcohols).  

Disinfectant use on different surfaces (stainless steel, laminates, 
paintwork, concrete or tiles) should be specified. For further details refer 
Appendix 7. 
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Waste handling, sterilisation and disposal  
Waste must be handled in accordance with the protocols as per the 
Quarantine Approved Premises Criteria 5.2. For specific waste handling, 
sterilisation or disposal methods for carrot rust fly please refer to the 
diagnostic protocols for carrot rust fly (if available).  

Safe specimen handling  
Procedures for the safe handling of specimens for transport from the field 
to the laboratory are specified in Protocols for Collecting and Dispatching 
Samples (Appendix 3). This includes details on unpacking and handling of 
specimens in the receiving areas. For transfer of samples within the 
laboratory and between buildings the following protocols should be 
followed:  

• All suspect quarantine samples should be held in primary, sealed 
impermeable containers which have quarantine labels and sample 
details clearly attached.  

• Quarantine samples should be transported between labs and buildings 
in secondary dedicated lockable quarantine boxes or eskies each with 
appropriate signage.  

• Interior and exterior surfaces of the secondary quarantine containers 
should be surface sterilised against the pest of concern using the 
protocols in Appendix 6.  

• Primary containers which have held quarantine samples will be 
autoclaved or disposed of according to AQIS requirements.  

Protective clothing  
Personal protective equipment (PPE) requirements specified in the 
Australian/New Zealand StandardTM 2243.2:2002 and 2982.1:1997 for 
PC2 and PC3 laboratories should be adhered to. Standard laboratory 
procedures should specify:  

• The nature and requirement for use of protective clothing in laboratory 
areas.  

• Instructions to remove protective clothing prior to leaving the 
laboratory. Preferably in a specified area or air lock.  

• The type of PPE required for different classes of agents and levels of 
work being done with such agents. 

• Decontamination procedures for PPE.  

• Exit protocols for PPE from quarantine areas will ensure that carrot 
rust fly will be contained within the facility.  

Training 
Training should include: 

• Instruction in handling the insect to be diagnosed.  
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• Instruction in using PPE.  

• Induction training of new staff and visitors in safe operating practices.  

• Operation of equipment.  

• Occupational health and safety issues.  

• Instruction in waste disposal.  

• Assessment of competency.  
The laboratory supervisor should be responsible for ongoing assessment of 
staff competency.  

Control of access to and movements within the laboratory  
The number of people allowed access to the laboratory should be 
effectively controlled. Refer to Quarantine Approved Premises Criteria 
5.2. A log of every person entering an area and records of training given 
during a carrot rust fly incursion should be kept (both as legal defence and 
as a matter of good practice).  

Recording of data from diagnostic tests  
• Results from diagnostic tests must record the unique sample ID 

number.  

• Data should be entered in an approved database or data recording 
system.  

• Slide specimens, photographic records of gels, and host symptoms 
from tests, records from automatic analysis (fatty acid) sequence 
information should be incorporated into the database.  

• All relevant data should be linked to the sample and to those who 
entered the data.  

• Results should be entered into the database by approved staff, checked 
for transposition errors and verified by the specialist.  

• Release of results will follow the protocol for reporting Emergency 
Plant Pests (Appendix 7). 
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Appendix 3: Sampling Procedures and Protocols for 
Transport, Diagnosis and Confirmation of 
Emergency Plant Pest (EPP). 

Correct identification is central to effective control of pests and diseases 
and for the detection of new emergency plant pests which have penetrated 
our quarantine barrier.  

Documented procedures (as outlined below) should be followed for the 
collection of suspect material to ensure samples taken are appropriate for 
diagnostic tests.  

The diagnostic and survey teams will be responsible for collection of 
infected material and/or samples of the organism.  

The following generic guidelines should be followed in order to collect, 
package and transport samples.  

A State/Territory officer appointed by the Chief Plant Health Manager 
(CPHM) (or nominated representative) will be responsible for collection of 
infected material and or samples of the organism. The procedures detailed 
here should be adopted. 

Field sampling kits standard kit (i.e. absolutely necessary)  
The Standard Kit includes equipment that may be required for the 
investigation of a suspected emergency plant pest by the diagnostic or 
survey teams.  

• Global Position System (GPS). 

• Esky or sturdy, sealable plastic crate.  

• Sample containers of varying sizes (e.g. 20 ml and 50 ml). 

• Disposable gloves. 

• Disposable overalls. 

• Bleach (e.g. domestic use with 4 - 5% available Chlorine). 

• A solution containing dimethyl sulphoxide, disodium ethylenediamine- 
tetraacetic acid (EDTA), and saturated  Sodium Chloride (NaCl) 
(DESS solution) (for fly sample storage). 

• Trowel. 

• Spade or coring tube for sampling soil. 

• Sealable plastic bags of suitable micron thickness for samples and 
disposing of Personal Protective Equipment (PPE). 

• Large, strong plastic bags for sealing contaminated equipment such as 
boots or spades (strong garbage bags are OK for this). 

• Washable boots i.e. rubber boots. 

• Adhesive labels (either pre-prepared with bar code/unique ID or 
handwritten in field). 
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• Evidence tape (tamperproof). 

• Permanent markers. 

• Digital camera. 

• Pencils/pens. 

• Book or sample sheets for recording details of site and samples. 

• Soap. 

• Paper towels. 

• Water (sufficient for washing hands). 

• Baby wipes for cleansing hands and face. 

• Brightly coloured ribbon. 

Additional equipment for the advanced kit:  
• 70% Ethanol in spray bottle.  

• Bucket (for disinfecting tools).  

• Plastic containers for sample storage.  

• Trays/crates (for disinfecting equipment).  

• Quarantine tape.  

• Water (sufficient to wash hands and equipment).  

• Magnifying glass.  

• Masks and other PPE if dealing with chemicals.  
It is suggested that all the above items should be efficiently stored in a 
large toolbox for easy access.  

Additional basic equipment for collecting insect samples  
• Variety of vials with internal seals e.g. 20 mm, 70 mm. 

• McCartney bottles. 

• Soft tweezers. 

• Reasonably fine scissors. 

• Secateurs. 

• Alcohol 75%. 

• Very fine brush e.g. size 0 – 000. 

• Rigid tweezers. 

• Larger plastic jars. 

• Paper bags. 

• Fine forceps. 
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• Pocket knife. 
It is suggested that all the above items should be efficiently stored in a 
large toolbox for easy access. 

STEP 1: Collecting samples 

General 
• Complete a sample submission form at time of sampling (include 

details such as host, plant parts affected, location (GPS coordinates), 
date of sampling, property owner, contact details and any other 
relevant information). Hold a copy of details with duplicate sample.  

• Sterilise any implements with a sterilant (eg 70% v/v ethanol or 0.5% 
v/v available chlorine solution, as appropriate) prior to and after each 
sampling.  

• If considered to be a root problem include soil and crown (lower stem) 
tissues with root samples.  

• It is essential that the time between sampling and dispatch of the 
sample for identification be kept to a minimum.  

• When sampling a suspected EPP do not drive from paddock to 
paddock when sampling as this increases the potential for spread of the 
EPP.  

• If possible, sample from perceived area of minimal damage to 
perceived area of high damage within a field/orchard and on individual 
plant.  

Insect samples 
In most instances insect specimens should be sent dead and preserved in a 
manner required by the laboratory. 

• As soon as a fly has been collected it should be quickly killed or fixed 
and handled in a way that keeps it clean and undamaged until it can be 
permanent preserved. Most adult flies are killed dry, in killing bottles 
or tubes. Killing bottles are usually charged with either Cyanide or a 
liquid killing agent (Ethyl acetate). 

• Collect soil material samples in strong plastic bags, and label them 
clearly and systematically.  

• Leave insect larvae (maggots) in the roots as this will help to preserve 
them. Include loosely crumpled facial tissues or similar in the bottom 
of containers to help prevent damage to fragile insects and absorb any 
free fluids.  

• Place the specimens in a plastic or glass vial or small jar, or in a crush-
proof box with tissues.  

• Where possible it is advisable to collect a large number of specimens 
of all life stages. Collection of different life stages can assist in 
diagnosis.  
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• Collect specimens in duplicate that are clean and in good condition i.e. 
complete with appendages such as antennae, wings and legs.  

• Place the specimens in a plastic or glass vial or small jar, or in a crush-
proof box with tissues.  

Record, where is possible: 

• The crop and cultivar. 

• The sampling date. 

• The farmer owner name. 

• The location (GPS coordinates if possible).  

• If sending soft bodied insects (e.g. larvae), place specimen in 65% 
ethyl-alcohol 35% water (use methylated spirits) and completely fill 
the container. NOTE: A limited amount of alcohol is permitted to be 
posted by Australia Post under the International Air Transport 
Association’s “Dangerous Goods Regulations”. Methylated spirits will 
destroy insect samples and should not be used where live samples are 
required.  

• Retain and store a spare sample in a secure location, cool and dark.  

STEP 2: Sample labelling instructions  
• For samples taken at the Infected Premise (IP) or Contact Premise (CP) 

refer to Appendix 5 – Chain of Evidence for labelling and sample 
sealing instructions.  

• Label each sample clearly using an alcohol-proof marker.  

• Key list the samples and label each sample clearly.  

• Secure labels to the outside (and if appropriate to the inside) of the 
sample bag or container for insect pest and pathogen samples. A label 
should also be included in the bag in case the outer label is destroyed.  

STEP 3: Selection of laboratory and confirmation of mailing 
arrangements  
• The Chief Plant Health Manager will select the preferred laboratory 

and scientist for sample diagnosis.  

• If the laboratory is interstate, it will be necessary to seek appropriate 
permits from interstate Chief Plant Health Managers. 

• If the laboratory is overseas, it will be necessary to seek appropriate 
permits from the appropriate authority.  

• The quarantine officer or Chief Plant Health Manager will confirm 
with the Manager of the diagnostic laboratory that they are prepared to 
accept the sample(s). The Manager of the diagnostic laboratory will 
also confirm the mailing address and arrangements for consignment 
and receipt of samples, including packaging requirements.  
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STEP 4: Packing of samples for surface and air transport  
According to the International Air Transport Association (IATA) 
Dangerous Goods Regulations 2005, infectious substances such as plant 
pathogens are now classed as Dangerous Goods and must be packed in 
accordance with Packing Instruction 650. In addition persons packing 
samples will have to be trained by IATA in order to send samples by air. 
At least one person in each outreach will need to be accredited by IATA 
for packaging of dangerous goods.  

Biological substances for surface transport within Australia should be 
packaged according to the Australian Standard DR 05023: Packaging for 
surface transport of biological material that may cause disease in humans, 
animals and plants (currently in draft form). 

General  
• Include a covering note to the diagnostic facility outlining that the 

sample is a suspect exotic pest, and if possible, indicate what you 
suspect the pest to be.  

• Include the sample submission form in a separate plastic bag.  

• Label the package with:  
 - The recipient’s name, address and telephone number.  

 - The sender’s name, address and telephone number.  

 - ‘Urgent – Diagnostic sample. Keep cool’  

• Pack the samples securely using the following procedures:  

Insect Samples  
• Place the sealed bag/envelope (containing the sample/receptacle) into a 

small sturdy box, i.e. made out of rigid cardboard, tin or light wood or 
plastic.  

• Fill the remaining space in the box with at least 100 mm of padding 
(foam chips, crumpled paper, bubble wrap etc) to prevent the 
sample/receptacle from moving about inside the box during transit. 
Ensure the lid is secured.  

• Wrap the box securely in packing paper.  

STEP 5: Despatching Sample 

Interstate  
• Check if there are any interstate quarantine regulations that need to be 

complied with should a sample be sent interstate. ENSURE 
APPROPRIATE PERMITS ARE OBTAINED. (Permits asking 
authorisation for movement of exotic pest into the state should direct to 
the members of the Domestic Quarantine and Market Access Working 
Group (DQMAWG) States/territories (See Government contacts Table 
8). 
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• Notify the diagnostician that that a suspect emergency plant pest is 
being sent to the laboratory and the estimated time of arrival.  

• Choose the most reliable and fastest method of despatching the sample.  

• If you expect a delay of more than 2 days in sending samples, store 
sample under appropriate conditions prior to sending.  

• Ensure samples are sent directly to the chosen diagnostician/laboratory. 
Do not send samples to postal boxes.  

• Attach consignment notice to outside of package.  

• In the event of delays store samples in refrigerator or cool dry place, 
unless specified in specific protocol.  

Samples must either be despatched to the diagnostic facility by a courier 
provider which ensures overnight or same day delivery of package with on 
arrival signature receipt or the sample can be hand delivered to the 
diagnostic facility. Remember to keep samples cool and out of direct 
sunlight. 

International 
• Include an explanatory letter from Chief Plant Health Manager 

arrangements need to be made depending on the condition of the 
samples this may require re-sampling.  

• The lead agency Chief Plant Health Manager will notify Australian 
Quarantine and Inspection Service (AQIS) of the intended movement 
of a suspect emergency plant pest.  

• Movement permits will be obtained for transfer within the 
state/interstate to the port and for export to the receiving country.  

• The Lead Agency Chief Plant Health Manager will confirm 
international courier arrangements and any special quarantine 
requirements of the importing country.  

STEP 6: Receiving the package 
When the diagnostic laboratory receives the package, the diagnostician 
will, in a timely fashion (in keeping with ISO/IEC 17025:2005 which 
specifies the general requirements for the competence to carry out tests 
and/or calibrations, including sampling. It covers testing and calibration 
performed using standard methods, non-standard methods, and laboratory-
developed methods). 

• Only open the package in a room that complies with appropriate 
quarantine containment facility requirements.  

• Retain packaging until its disposal is approved by AQIS.  

• Check the condition of the plant/pest to determine if it is suitable for 
testing.  
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• Note and record the integrity of the sample on the sample submission 
form.  

• Notify the Chief Plant Health Manager of the Lead Agency that the 
sample has been received.  

• Notify the Chief Plant Health Manager in the agency in their 
State/Territory that the sample has been received.  

• Keep consignment form and details.  

• Record consignment note number, courier details and accession 
number on the sample sheet and in an appropriate database.  

Protocol for initial diagnosis of suspect Carrot Rust Fly 
Initial examination will be carried out by an experienced general 
diagnostician (entomologist) within the Agricultural Department in the 
State/Territory in which the sample was obtained. Once an initial 
examination has been undertaken a specialist will be engaged to carry out 
diagnosis.  

Examination of symptoms by Lead Agency Diagnostic Laboratory  
• Samples will be allocated a unique sample ID number.  

• This number should be recorded on a confidential database.  

• The package should be opened by an experienced general 
diagnostician.  

• The general diagnostician should examine sample for decision on 
diagnostic pathway.  

• Once initial examination has been completed, the sample will be kept 
in a tamperproof container following chain of evidence protocols 
(Appendix 5).  

• The diagnostician will observe decontamination protocols detailed in 
Appendix 6 (remove lab coat, for sterilisation, wash hands, disinfect 
instruments and area) after the initial inspection.  

• A specialist will be engaged for more detailed examination. 

Note: if the laboratory is interstate the Chief Plant Health Manager will 
provide details and seek assistance from the counterpart Chief Plant Health 
Manager.  

• When initial examination indicates a high likelihood of an Emergency 
Plant Pest, the diagnostician may decide to sample again and proceed 
with confirmatory testing.  

• The sample will be forwarded from the Lead Agency Chief Plant 
Health Manager to the specialist with an explanatory letter, observing 
consignment protocols (see Despatching Samples step 5). 
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Initial diagnosis by specialist  
Samples for initial diagnosis are to be given the highest priority.  

• The specialist should ensure they maintain the biosecurity of the 
sample.  

• Diagnosis should be carried out within a secure containment facility 
(QC2).  

• Where there is a high possibility of an emergency plant pest and where 
diagnostic tests may take a long time the specialist should run tests to 
exclude endemic pests that may cause similar symptoms.  

• The specialist should follow diagnostic standards (if available).  

• Digital images of symptoms and other features should be recorded.  

• Initial conclusion on diagnosis should be conveyed to the Manager of 
Diagnostics and Chief Plant Health Manager of the Lead Agency (test 
results may only be disclosed to the Chief Plant Health Manager).  

• Once diagnosis has been completed the sample should be returned to 
the secure labelled quarantine container.  

• The specialist should preserve all physical evidence (e.g. slides, DNA 
etc) in a manner which supports the initial diagnosis.  

• The specialist will keep records of where the sample is stored and label 
appropriately.  

• The specialist will observe decontamination protocols listed in 
Appendix 6.  

• The diagnostic laboratory will provide the results of diagnosis to the 
Lead Agency Chief Plant Health Manager.  

Confirming diagnosis  
Refer PLANTPLAN section 2.1.3.  

For confirmatory diagnosis Chain of Evidence protocols described in 
Appendix 5 should be observed at all times to ensure the integrity of 
samples.  
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Confirmation of diagnosis  
• The Consultative Committee on Emergency Plant Pest will select a 

second national laboratory for independent confirmation of the result. 

Dr. Daniel J. Bickel 
Entomology  
(Associate Editor, Zootaxa - Diptera Aschiza & 
Acalyptratae) 
Australian Museum 
6 College Street Sydney  
NSW 2010 Australia  
Phone: (02) 9320 6347  
Fax      (02) 9320 6011  
E-mail:dan.bickel@austmus.gov.au 
www.australianmuseum.net.au 

• The Lead Agency Chief Plant Health Manager will confirm that the 
diagnostic laboratory is accredited for quarantine samples will process 
the current sample and confirm the essential requirement for 
confidentiality (test results may only be disclosed to the Chief Plant 
Health Manager).  

Note: If the diagnostic laboratory is interstate, the Chief Plant Health 
Manager will provide details and seek assistance from the Chief Plant 
Health Manager in that state/territory. Movement Permits will be obtained 
for interstate transfer.  

• The sample will be forwarded under strict quarantine conditions from 
the Lead Agency Chief Plant Health Manager to the diagnostician with 
an explanatory letter, observing consignment protocols (see 
Despatching Samples, step 5).  

• The Lead Agency Chief Plant Health Manager will negotiate any 
financial transaction for the proposed work and confirm pathway for 
confidential reporting of results. 

Requirement for overseas expert  
• Needs to be established prior, in the event that a second national 

laboratory cannot be located, the local specialist will identify the 
requirement for an overseas expert to assist with diagnosis (where 
appropriate).  

Note: Selection criteria should cover availability, ease of communication 
and industry links.  

• The Lead Agency Chief Plant Health Manager and local specialist will 
engage the overseas expert by teleconference to confirm arrangements 
for consignment of samples, payments and confidential reporting of 
results.  

mailto:dan.bickel@austmus.gov.au�
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• The Lead Agency Chief Plant Health Manager will arrange for the 
consignment of samples to the overseas expert (see protocol for 
consignment of samples Appendix 3). The package should include 
explanatory letter from Chief Plant Health Manager confirming 
arrangements. Depending on the condition of samples this may 
necessitate resampling.  

• The lead agency Chief Plant Health Manager to notify AQIS of the 
proposed movement of samples.  

• Office of the Chief Plant Protection Officer will coordinate to obtain 
movement permits for transfer within the State/Interstate to the port 
and for export to the receiving country (Permits asking authorisation 
for movement of exotic pest into the state/Interstate should directed to 
the Office of the Chief Plant Protection Officer).  

• The Lead Agency Chief Plant Health Manager will confirm 
international courier arrangements and any special quarantine 
requirements of the importing country.  

• The Lead Agency Chief Plant Health Manager and specialist will 
discuss by phone with overseas expert, the preferred diagnostic tests 
for isolation and identification of the target.  

• The specialist will arrange for import of ELISA kits, DNA, special 
chemicals, fixed specimens and any other specific requirements.  

• The local specialist will send high quality digital images of carrot rust 
fly. 

Diagnostic and recording protocols for samples from surveys to confirm 
Infested and Pest Free Areas.  

The Chief Plant Health Manager will liaise with the specialist to design 
guides for sampling and field monitoring teams. The guides will include:  

• Digital images to assist recognition of symptoms/damage/life stages.  

• Specific sampling protocol for affected plants, which assists the 
selection of infected material including any “cryptic” symptoms on 
certain plant parts or cultivars. 

• Sampling protocol for fly species including GPS trapping grid, and 
protocol for species which are sensitive to lures. 

The Chief Plant Health Manager will liaise with the specialist to design 
guides for diagnosis of samples from surveys for other diagnosticians that 
will be processing samples. The guides will include:  

• Validated tests (with quick turn around time) for isolation of carrot rust 
fly. 

• Ensure quarantine accredited receiving room for sample examination 
and diagnostic laboratories for isolation and characterisation of 
organisms. 
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• Design hardcopy recording system of results for each sample including 
dedicated sample number and GPS readings. 

• Develop a Quality Assurance (QA) system for checking veracity of 
results.  

Training diagnosticians and technical staff  
A specialist technical working group will be required to plan and 
implement training protocols for diagnostic laboratories covering:  

• Methods of selecting samples from plants to maximise detection of the 
pest.  

• Methods of sorting and identifying pests caught in “lure” traps.  

• The selected tests for isolation and identification of flies.  

• Methods of recording information relating to a case.  

• The requirements for Quality Assurance systems to check all technical 
aspects of the tests, interpretation of results and transposition errors.  
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Appendix 4: Preliminary Information Data Sheet 
Date: / /  

Subject  

Site Details:  

Ownership:  

Location:  

Map (latitude and longitude):  

GPS identifier:  

Host plant location (clearly mark plant if necessary):  

Host details  

Species and variety:  

Age:  

Developmental stage:  

Damage  

Description of symptoms:  

Part of host affected:  

Percent incidence:  

Percent severity:  

Details of when and where the pest was first noticed  

Records of product movement on and off detection site  

Symptoms/photographs 

Further details or comments 
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Appendix 5: Chain of Evidence 
In the event that a grower or other person takes legal action against the 
Lead Agency a demonstrable chain of custody and record of evidence 
from the time of sampling until trial is essential for evidence to stand up in 
court. The samples taken from the Infected Premises (IP) and Contact 
Premises (CP) are likely to be one of the most important forms of evidence 
for the Lead Agencies and the courts. Protocols are therefore required to 
maintain confidence in the integrity of the samples and their value as 
evidence.  

The Lead Agencies must be able to ensure:  

• The collection of the samples is authorised by law. 

• The samples collected come from the Infected Premises or Contact 
Premises. 

• The persons collecting the samples have appropriate training and 
experience. 

• The samples are properly identified, recorded, stored and handled 
between the time of collection and trial. 

In order to maintain continuity of evidence, diagnostic and survey teams 
and diagnostic laboratory staff should follow these protocols when 
collecting and handling Emergency Plant Pest samples. Chain of Evidence 
protocols do not have to be followed for samples from general surveys. 
Chain of evidence protocols will be reviewed as part of the annual review 
of PLANTPLAN to ensure the protocols are relevant and reflect best 
industry practice.  

Collection of the samples is authorised by law  
If a sample is to be used as evidence, the Lead Agencies must ensure that 
the persons collecting the sample are authorised to do so by law. If the 
collection of the sample is not authorised, a court may refuse to accept the 
sample as evidence or, if accepted, accord it little or no weight.  

Samples collected come from the Infected Premises or Contact 
Premises  

The person or persons collecting the sample must be able to establish that 
the samples were collected from the Infected Premises or Contact 
Premises. To help establish that the samples were collected from the 
Infected Premises or Contact Premises and how the samples were 
collected, the person or persons collecting the samples should make a 
written record of collection at the time the sample is collected. It would be 
appropriate for those persons to mark the point or points of collection on a 
map of the Infected Premises or Contact Premises and to photograph the 
scene. 
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Persons collecting the samples have appropriate training and 
experience  

The training and experience of persons collecting samples is vital. The 
chain of evidence is only as good as the people who operate it and there 
are risks throughout the collection process of things going wrong: people 
misidentifying a sample or compromising its integrity, or making an error 
in its analysis or misinterpreting results. Lead Agencies must ensure that 
everyone involved in the collection process is trained and competent to 
collect, store and handle samples. In addition persons packing samples will 
have to be trained by IATA if samples are to be sent samples by air. 

Samples are properly identified, recorded, stored and handled between 
the time of collection and trial.  

Chain of evidence protocols should be followed for all samples taken from 
Infected Premises or Contact Premises. Appropriate handling, 
documentation procedures and security measures are required when 
collecting and handling samples to preserve the integrity of the evidence. It 
is considered best practice if all samples submitted have uniquely 
numbered seals affixed to them for continuity and security.  

The written record should be sufficiently detailed to:  

• Permit the Lead Agency to call witnesses who could explain how the 
sample was collected, identified, stored and handled between the time 
of collection and trial.  

• Permit another expert to be able to identify what has been done to a 
particular sample and to independently assess the Lead Agency’s 
findings.  

The diagnostic or sampling team will complete a Sample Submission Form 
at the time of sampling. This will form the Evidence Register. Sample 
Submission Forms will be supplied by the laboratory to which the samples 
are being sent.  

Of the original sample, the specialist will use a sub-sample for diagnostics 
and store the remainder of the sample as a reference sample. The reference 
sample will follow chain of evidence protocols. The sub-sample used for 
diagnostics will be tracked by normal laboratory procedures.  

All material held by the agency which is relevant to the incursion should 
be treated as evidence until no longer required for the investigation and/or 
prosecution.  

Marking the exhibit  
The diagnostic team (or other person collecting samples) will allocate each 
sample container with a unique identifier so that each sample can be easily 
tracked within the laboratory system.  

Note: Each tamperproof seal will carry a unique number which can be the 
basis of it passing through the laboratory. The method of marking the 
sample will rest with the person in charge of the diagnostic team. however 
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this should be consistent across the emergency response. Marking should 
be difficult to remove and appropriate to the surface. A label should be 
included within the audit bag/container in case outer label is accidentally 
destroyed.  

The identifier shall be retained throughout the life of the item in the 
laboratory and shall not be reused at any subsequent time. 

Exhibit labels  
Sample ID and tracking of samples within the laboratory is a vital issue. 
Sample tracking must occur through the Evidence Register but also may 
occur on the sample label (as below). The amount of detail in the example 
label below may only be necessary for the first sub-sample.  

Sample Continuity Label 

Sample ID No.  

Bag No:  All samples obtained are grouped together and 
placed in bags or containers. These are then 
sequentially numbered  

Handed to:  1  ON:  / /  am/pm  

 2 ON / / am/pm 

 3 ON / / am/pm 

 4 ON / / am/pm 

Figure 1 – Sample exhibit label.  

Sealing of Items 
All evidence must be stored in appropriate tamperproof audit 
bags/containers that are properly sealed with a tamperproof seal. Sealing 
an exhibit within an audit bag/container may reduce the opportunity for 
allegations of impropriety being made against investigators and enhances 
credibility. Occasional exceptions (e.g. for very large or wet items) may be 
made, and this shall be recorded in the case file. A container is properly 
sealed only if its contents cannot readily escape or become contaminated 
and only if entering the container results in obvious damage to the 
container or seal. Containers must be closed or items covered, during 
storage, to prevent accidental loss or contamination. When a long break is 
expected in the examination of an item, the item must be sealed with a 
tamperproof seal to prevent contamination. Containers are designed to 
prevent illegal entry, not prevent entry per se.  

Containers shall be resealed using a tamperproof seal after the examination 
is complete. 
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Evidence labels or evidence tape used to seal containers must be 
initialled or signed to record the person sealing the item, and must be dated 
with the date the item was sealed. 

In circumstances where an audit bag/container is to be re-opened, the 
investigator responsible for sealing should consent and be present when 
the bag is re-opened. If this is not feasible, an independent person should 
be present to verify the contents of the audit bag at the time that the bag is 
re-opened. A written record should be made in relation to the opening of 
an audit bag/container and placed in the Evidence Register.  

The record should include: 

• Time, date and place that the bag/container was opened.  

• Name of the person opening the bag/container. 

• Name of the independent witness. 

• Reason the bag/container was opened. 

• Full description of the contents of the bag/container. 

• Verification that the contents of the bag/container are as recorded on 
the property seizure record. 

• What occurred to the contents of the bag/container.  

Evidence Register  
Once the investigating officer/specialist takes possession of the sample, the 
following procedures must occur immediately.  

• The sample must be recorded in the Evidence Register and allocated a 
sample number. The information in the Evidence Register should 
include the full details as recorded specimen advice.  

• Any subsequent movements of the sample must be recorded in the 
Evidence Register. This must include the date, the name and signature 
of the person taking the evidence, the reason and the destination.  

• A designated person must maintain the Evidence Register. The 
nominated person should monitor and maintain the Evidence Register 
and the storage area. This person needs to have appropriate authority.  

The Evidence Register shall provide a comprehensive record of each 
evidence transfer over which the laboratory has control.  

• For transfer of items out of the laboratory:  

- Samples shall be recorded on an appropriate specimen advice 
sheet, along with a copy of the original specimen advice the 
name of the delivering person, the name (printed) and the 
signature of the accepting person, and the date and time of 
transfer. Sample transfer will be recorded. 

• For transfers of evidence items in and out of the section  
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- The unique identifier of the evidence item, the name of the 
delivering person, the name of the accepting person, and the 
date and time of the transfer shall be recorded on the item 
examination sheet and in the Evidence Register.  

Receipt of sample  
Upon receipt of sample into the laboratory, the receiving scientist must 
ensure that:  

• Sample packaging must be retained until AQIS and/or the Lead 
Agency approves its disposal.  

Note: Responsibility will depend upon the quarantine status of the sample.  

• A complete description of testing requirements from the Lead Agency 
Chief Plant Health Manager is documented and understood. This shall 
be evidenced by completion of a Sample Submission form.  

• Any abnormalities or incorrect sample collection or preservation 
practices are noted in writing.  

- Where there is any doubt as to the suitability of a sample for 
test or examination, or when an item does not conform to the 
description provided, or the test/examination is not specified 
in sufficient detail, the Lead Agency shall be consulted for 
further instructions before proceeding. A written record must 
be made of any further instructions received from the client, 
at any point in the diagnostic process.  

Note: Where it is clear that the sampling procedures were so inadequate 
that this could fundamentally compromise the results, then the receiving 
officer may reject the samples, using his or her professional judgement. 
Where samples were obviously collected or stored incorrectly, this should 
be clearly stated on the final report to the client.  

• Samples submitted are to be examined for the pest in question.  

• All items are sealed in accordance with “Sealing of Items” procedure.  

- If not already adequately sealed, the samples must be sealed 
by the submitting officer or the receiving scientist at the time 
the evidence items are accepted.  

• The section has the capability to perform the work requested.  

- Any requests for diagnostic service which are not provided by 
the section shall be rejected, or accepted only if there is a 
danger that the evidence samples may deteriorate, and on the 
clear understanding that the section will limit its role to the 
referral of the samples to another service provider, on the 
Lead Agency’s behalf.  

• The Receipt of Sample procedure is followed.  
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Storage of samples and documents  
Samples and documents must be securely stored in a physically safe area 
with appropriate restrictions on access.  

Movement of samples and documents  
Samples and documents must be accessible only by designated or 
authorised officers. It is advisable that samples or documents be removed 
only for specified purposes, such as:  

• Registration.  

• Initial examination and assessment.  

• Identification processes.  

• Imaging.  

• Photocopying.  

• Hearing or trial.  

• Answer subpoena.  

• Where it is impractical to examine sample or document in the confines 
of the storage area.  

• Disposal.  
The removal of the sample must be noted in the Evidence Register in 
accordance with this Appendix.  

Protection of Items  
All samples must be protected from loss, cross transfer, contamination 
and/or deleterious change. 

Samples shall be stored under controlled environmental conditions when 
not in the process of being examined. Appropriate conditions include:  

• A cold room with restricted access.  

• Other suitable condition to preserve plant tissue and pest. 
Non destructive tests Should be utilised wherever practicable. When 
destructive tests are used, up to ¼ of the substance may be used in pre-
DNA testing. After the completion of all testing at least ¼ of any 
substance should remain. This is to allow possible re-testing by an 
independent laboratory. This may not be useful in all situations, for 
example citrus canker, and may need alternative options. 

Samples shall be collected from evidence items so as to maintain 
evidence integrity. Instruments shall be sterilised before and after each 
sample is removed, or separate disposable instruments shall be used to take 
each sample. Appropriate outer garments, including disposable gloves, 
shall be used.  
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Evidence Retention and Disposal  
After the completion of testing, all evidence must be returned to the Lead 
Agency Chief Plant Health Manager, except where listed for retention 
below.  
a) Retention of sub samples, records, photographs, DNA extracts and 
samples and other items shall be retained indefinitely in the following 
circumstances:  

• To be made available for further diagnosis.  

• Where the evidential material is likely to be of significant value in the 
future (e.g. where court proceedings have not yet taken place). 

• As reference material to diagnosis made. 

• To assist with future incursions of the pest.  
The retained material shall be sealed and stored in accordance with this 
appendix. 

b) Destruction of Samples shall be only on written authority from the 
Lead Agency CPHM. Waste disposal will be by AQIS approved method 
or Chief Plant Health Manager approved equivalent.  

Note: Responsibility will depend upon quarantine status of the sample 
(managed under Australian Government or State/Territory Government 
legislation).  

Prior to issuing any such instruction, the Lead Agency Chief Plant Health 
Manager must ensure that:  

• Any decision he/she makes is not in conflict with any Court Order.  

• All potential claimants have been afforded an opportunity to lodge a 
claim for the items/goods/documents.  

When authority to destroy is received, the specialist shall:  

• Remove, or make illegible, any feature that might allow the 
identification of any person involved in the case. 

• Dispose of the item appropriately (autoclaving or incineration etc). and 
record the name and signature of the person destroying the items. 

The method and date of destruction and a reference to the authority 
received in the Evidence Register.
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Appendix 6: Disinfestation and Decontamination  
Should eradication be considered feasible, the first priorities will be 
destruction of the carrot rust fly. This will often involve treatment and 
removal of all infected plants, including a buffer zone around infected 
plants. Plants will need to be deep buried or burned.  

Eradication is dependant on two fundamental principles:  

1. Stopping the multiplication of the carrot rust fly on infected plants.  

2. Preventing contact between susceptible plants and the carrot rust fly. 

This can be achieved by:  

• Restricting the spread of carrot rust fly on hosts, plants and 
contaminated equipment through quarantine and movement controls.  

• Eliminating sources of inoculum by removal, disposal and destruction 
of infected plants. 

• Application of treatments to restrict secondary spread of carrot rust fly. 

• Decontamination of premises, vehicles, equipment and materials.  

Destruction of Infected Plants  
A campaign to eradicate carrot rust fly may require the destruction of all 
infected plants and the destruction of all susceptible host species within a 
defined distance of the infected plants. Once authority is granted to destroy 
infected plants then the following guidelines are followed:  

1. Prior to destruction, infected plants and plants suspected of harbouring 
carrot rust fly may require treatment. This may include all 
symptomless hosts within a buffer zone around infected plants (10 
km).  

2. Where possible, all infected plants shall be harvested and deep buried 
at an approved burial sites. 

3. All susceptible hosts within the buffer zone of an infected plant will be 
destroyed, with symptomless plants being destroyed before the 
infected plants are handled. 

4. When it becomes necessary to remove infected plants rather than 
destroying them where they are growing or are located, the infected 
plants are to be placed in plastic bags or plastic lined containers, and 
transported to an approved site for burial or incineration.  

5. Prior to leaving the Infected Premises all personnel and equipment are 
decontaminated according to the guidelines provided in this chapter.  

6. Following the disposal of infected plants, bags and/or bin liners, 
containers and all other equipment and vehicles that has or may have 
come in contact with the infected plants shall be decontaminated.  

7. Any remnants of plants left in the ground will be treated to prevent 
regrowth.  
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Organisation of destruction  
Planning is essential to ensure the destruction task is carried out efficiently 
and is not impeded by lack of resources. An action plan should be drawn 
up in consultation with the owner or his/her agent and other departmental 
officers. The following procedures should be followed. 

• Consult with the Infected Premises Operation Team (IPOT) site 
supervisor and property owner/manager to establish:  

- Property layout, facilities and equipment.  

- The number, species and location of plants to be destroyed.  

- The destruction technique to be used. 

- The time-frame for commencement and completion of plant 
destruction.  

• Advise the Infected Premises Operation Team site supervisor of 
immediate resources needed to prepare for destruction of plants.  

• Consult with the Officer In Charge (OIC) of the disposal team, 
determine the disposal method and site to be used and, if necessary, 
identify centrally located disposal sites as close as practicable to the 
site of destruction.  

• Provide the Infected Premises Operation Team site supervisor with a 
concise written plan for approval, including:  

- Destruction method(s).  

- Destruction site(s).  

- Order of destruction. 

- Personnel required.  

- Facilities and equipment needed.  

• Details of the destruction operation should be included on a diagram of 
the Infected Premises.  

• Confirm that the Infected Premises Operation Team site supervisor 
possesses a complete inventory of all plants to be destroyed on the 
property. All crops should be valued before destruction. 

• When there is a delay in reaching agreement on valuation with the 
owner or his/her agent, authority to destroy should be sought from the 
Local Pest Control Centre (LPCC) Controller. 

• Brief the destruction teams then supervise and coordinate their 
activities. Ensure that:  

- Destruction facilities, methods and working conditions are 
consistent with personal safety.  

- Destruction teams receive adequate rest and meal breaks.  

• Make every effort to avoid damage to property. Any damage that does 
occur must be drawn to the attention of the owner/manager, recorded 
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and reported promptly to the Infected Premises Operation Team site 
supervisor.  

• Check all destruction against the authorised inventory to ensure that all 
variations are accounted for and that all susceptible plants scheduled to 
be destroyed on that day have in fact been destroyed. 

• Provide the Infected Premises Operation Team site supervisor with a 
situation report at the end of each day. 

• Advise the Infected Premises Operation Team site supervisor of 
resource requirements for the next 48 hours. 

• Advise the Infected Premises Operation Team site supervisor 
immediately destruction has been completed so that other tasks, e.g. 
disinfection, can be started without delay.  

Decontamination (General) 
Decontamination practices are aimed at restricting the movement of, and 
destruction of infectious agents such as bacteria, viruses, fungi, 
phytoplasma, flys, mites and insects from growing media, water, 
equipment, tools or any surfaces. Thorough decontamination involves 
close cooperation between property owners and all personnel involved in 
the cleaning and disinfection procedures.  

In order to eliminate Emergency Plant Pests from clothing, vehicles, tools 
or the environment, there must be a good understanding of the general 
properties of each infectious agent and the ways they may persist in the 
environment and infect other plants. Importance is placed on the adoption 
of the basic microbiological principles of isolation of the source of 
infection and decontamination of personnel, equipment, vehicles and sites. 
The most important initial information is the presumptive identification of 
the Emergency Plant Pest involved. Once established, the basic properties 
of the agent must be considered. What are the epidemiological 
characteristics of the spread? Has transmission occurred by aerosol spread, 
soil and water, close contact or insect vectors? Depending on the pest, 
different decontamination procedures and disinfectants are likely to be 
used for different sites on the IP and adjacent properties. 
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General Guidelines  
1. Only recommended materials are to be used when conducting 

decontamination procedures, and should be applied according to the 
product label.  

2. Survey and eradication personnel must follow decontamination 
procedures during all survey and eradication activities. (Personal safety 
precautions must be followed at all times).  

3. Movement of all personnel, vehicles and equipment within and out of 
declared quarantine areas must be minimised as much as is practically 
possible.  

4. Properties are not to be entered for inspection by any inspector who 
has been on any known Infected Premises within the predetermined 
exclusion period.  

5. Generally, the inspection of an Infected Premises shall be the only 
survey activity scheduled for these inspectors during any one day. 
Before surveys of an Infected Premises, effort should be made to 
inspect the apparently Emergency Plant Pests - free areas prior to 
inspecting the area surrounding infected plants.  

6. Inspectors must refrain from touching host plants during any inspection 
except to examine or collect suspicious-looking symptoms.  

7. During an outbreak, the affected industry should adopt routine hygiene 
and decontamination practices to help reduce the possible spread of the 
Emergency Plant Pests.  

The natural processes of time, dehydration, warm temperature and sunlight 
will also greatly assist the decontamination operation and should be 
considered in planning.  

Prior to commencing decontamination of any surface, determine if the 
chosen decontamination procedure is likely to spread the disease.  

Pressure steam sterilisation (autoclaving) is the most reliable means of 
decontamination.  

However, this method can not be used in all situations.  

For larger surfaces and spaces and for heat labile materials or equipment, 
chemical disinfection is often the only practical method of 
decontamination. Where time permits, heat-labile materials and equipment 
may be sterilised by gaseous chemicals such as ethylene oxide or ionizing 
radiation.  

Susceptibility of microorganisms  
Microorganisms vary in their susceptibility to chemical disinfectants. 
Lipid containing viruses and the vegetative forms of bacteria are relatively 
susceptible. Fungi, acid-fast bacteria and non-lipid-containing viruses are 
less susceptible while bacterial spores are resistant to many chemical 
disinfectants.  
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Types of disinfectants  
Chemical disinfectants are available under a range of trade names. Refer 
below for examples of some broad spectrum disinfectants that are effective 
against a range of micro organisms, including some sporicidal activity:  

• Halogens e.g. chlorine and iodine.  

• Aldehydes e.g. formaldehyde and glutaraldehyde.  

• Oxidising agents e.g. peracetic acid, peroxygen biocide and hydrogen 
peroxide. 

Chemical disinfectants with a more limited antimicrobial spectrum 
include:  

• Alcohols e.g. ethyl and isopropyl alcohols.  

• Phenolics.  

• Quaternary ammonium compounds.  

• Chlorhexidine.  

• Acids and alkalis.  

Factors affecting disinfectant activity  
Variables which may affect the action of chemical disinfectants include:  

• Concentration and formulation of the disinfectant  

• Effective period of contact.  

• Temperature.  

• pH.  

• Relative humidity.  

• Inactivation by organic matter or cellulosic and synthetic material.  

Choice of disinfectant  
The choice of chemical disinfectant often represents a compromise 
between the requirement for a broad antimicrobial spectrum, the 
limitations imposed by the situation or type of materials being disinfected, 
and any disadvantages of particular disinfectants. 

A chemical disinfectant which is suitable for a particular purpose or 
situation depends not only on the types of micro organisms likely to be 
present but also on the control or provision of the conditions that can 
promote its effectiveness in the situation. Other properties of the 
disinfectant also need to be considered, such as possible corrosive, 
bleaching or staining effects and its flammability. In addition, the effect it 
can have on personnel as a toxic irritant, any sensitising action and its 
carcinogenic potential need to be taken into account.  

A risk assessment needs to be undertaken before deployment of any 
disinfectant.  
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The least toxic disinfectant should always be selected when there are a 
number of disinfectants known to be effective against the pest/pathogen.  

Material Safety Data Sheets (MSDS) should be ready available for any 
chemical disinfectant used in the workplace. A request for the relevant 
MSDS should automatically accompany the initial order for materials. 
MSDS provide information on the identity, physical characteristics, 
potential health hazards and precautions to be taken for safe storage, use 
and disposal of chemicals. The laboratory supervisor should ensure that all 
persons have access to MSDS for the substances that are used in the 
workplace and that these are read and understood by those concerned. 
MSDS, as obtained from suppliers, should not be altered although 
additional information can be appended and clearly marked as such.  

For further information on the properties of commonly used disinfectants, 
refer to Appendix E of Australian and New Zealand StandardTM 

Below is a Summary Table. 1 

 Safety in 
Laboratories Part 3: Microbiological aspects and containment facilities. 
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Table 1- Chemical agents which can be used for Emergency Plant Pests disinfection  

Site or equipment Routine or preferred method 
or usage Acceptable alternative 

Benches and surfaces (not 
obviously contaminated) 

Alcohols e.g. 70% w/w (= 80% 
v/v) ethyl or 60-70% v/v. 

Synthetic phenolics1 

Biological safety cabinet (BSC) 
work surfaces 

Synthetic phenolics1 after 
bacteriological work or 
Iodophor2

For BSC with capture hoods, 
glutaraldehyde or other disinfectant 

according to the pathogen being 
handled. 

3+ (with cabinet 
fan operating). 

BSC before servicing or testing Formaldehyde vapour 

Centrifuge rotor or sealable bucket 
after leakage or breakage 

Chemical disinfection not the 
preferred method. Pressure 
steam sterilise at 121 o

Glutaraldehyde

C for 15 
min recommended. 

3 + (see note 
below) for 10 min or synthetic 
phenolics1 for bacterial spills 
for 10 min (see note below). 

Centrifuge bowl after leakage or 
breakage 

Gluteraldehyde3 

Synthetic phenolics
+ for 10 min 

(swabbed twice within the 10 
minute period then wiped with 
water). 

1 for 
bacterial spills for 10 min. 

Discard containers (pipette jars) Chlorine disinfectant at 2000 – 
2500 ppm (0.2 – 0.25%), freshly 
prepared and changed daily. 

Synthetic phenolics1 for 
bacteriological work (changed 
weekly) or detergent with 
pressure steam sterilising for 
viral work. 

Equipment surfaces before 
services or testing 

Surfaces disinfected according 
to manufacturer’s instructions. 

Alcohol (80% v/v ethyl or 60 – 
70% v/v isopropyl) except when 
its flammability poses a hazard 
or glutaraldehyde+ then water. 

Hand disinfection 
Chlorohexidine (0.5 – 4% w/v) 
in alcoholic formulations for 2 
min 

Isopropyl (60 – 70% v/v) or 
ethyl alcohol (80% v/v) with 
emollients or Povidone-iodine 
(075 – 1% av I) for 2 min 

Hygienic handwash 

Chlorhexidine (4% w/v) in 
detergent formulation (or 
alcoholic formulations) for 15 
sec 

Detergent cleansers or soap for 
15sec 

Spills of bacterial cultures 
Synthetic phenolics1 High concentration chlorine or 

Iodophor
 (unaffected 

by organic load) for 10 min. 2 for 10 min. 

1 Dilute according to manufacturer’s instructions  
2 Iodophor a water-soluble material that releases free iodine when in solution 
3 Glutaraldehyde as 2% w/v activated aqueous or 2% w/v glycol-complexed formulations 

For details on the best disinfectants to use for a certain Emergency Plant 
Pest, refer to the diagnostic protocol (if available).  

Please Note: Concern has been raised about the use of Gluteraldehyde in 
the decontamination of laboratory equipment, especially biological safety 
cabinets which circulate air back into the laboratory environment, as 
Gulteraldehyde can cause a strong immunological reaction in some 
individuals whereby repeated exposures can lead to severe reactions.  
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Contamination of disinfectants  
Working solutions of disinfectants should be frequently replaced by 
freshly prepared dilutions from stock solutions. This applies particularly to 
those disinfectants which are subject to inactivation by organic or other 
materials, loss of stability or significant dilution through the introduction 
of wet instruments. Otherwise, the inactivated, exhausted or diluted 
disinfectants may become contaminated and may even support the growth 
of contaminants. The containers or dispensers used should also be emptied 
and decontaminated between batches and not merely ‘topped up’. 

General safety precautions  
• First aid boxes must be available on every Infected Premises or where 

hazardous chemicals are being used.  

• It is essential to brief workers and the property owner on safety aspects 
before commencing operations, including the potentially harmful 
effects of chemicals on the environment, animals and humans.  

• The usage of any chemical or equipment should conform to the 
manufacturer’s instructions and safety standards.  

• All officers and workers must carry out their duties in accordance with 
current health and safety legislation.  

• All accidents which require medical attention, however small, must be 
logged with details reported back to the Local Pest Control Centre.  

Disinfection Procedures  

Some insects and plant pathogens may travel almost unseen in mud or 
lodged in nooks and crannies on machinery, vehicles and other equipment. 
The first priority is to ensure no personnel, vehicles or equipment leaves 
the Infected Premises without thorough decontamination. The Infected 
Premises site supervisor must ensure effective property decontamination, 
including decontamination of all people, equipment and vehicles.  

Personal Decontamination  
The following procedures are to be complied with by all survey, 
eradication and other personnel who may be exposed to an Emergency 
Plant Pests during the course of their duties.  

This includes:  

• All people who move out of infected, contact and suspect premises.  

• Personnel who take suspect samples and all personnel involved in 
eradication activities.  

• All persons who are required to decontaminate themselves will 
disinfect hands, arms and any other parts of the body that have 
contacted any part of the infected/ infested crop and surrounding 
vegetation, plus any clothing, shoes and small personal items (pens, 
hand lens, glasses, pocket-knives, etc.) that have come into direct or 
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indirect contact with plant material suspected of carrying an 
Emergency Plant Pests. 

Decontamination of personnel will be conducted with the aid of approved 
products. The aim of personal decontamination is to safely remove any 
contamination of the body or clothing. The process minimises the risk of 
spreading the Emergency Plant Pests to uncontaminated areas.  

Standard dress requirements recommended to improve the effectiveness of 
decontamination procedures are:  

Personal Protective Equipment  

• Globes. 

• Overalls. 

• Goggles.  

• Gumboots.  

• Mouth cover (when dealing with certain pathogens mouth cover may 
be necessary to prevent disease/illness).  

• Eye wear/breathing equipment (may be needed for certain containment 
procedures e.g. fumigating).  

Prior to exiting the Infected Premises all Personal Protective Equipment 
should be removed. Disposable items should be double bagged in heavy 
gauge plastic garbage bags, the outside of the bag disinfected and sealed 
with quarantine tape and deep-buried or burnt on site. If items are to be 
removed from the Infected Premises, the bag should be taken back to the 
laboratory and autoclaved for the recommended time at the recommended 
temperature. 

If the person is returning to site the next day any non-disposable items 
such as hat, gloves, boots and overalls can remain on site. Items to be 
taken off the property should be disinfected on site or double-bagged, 
sealed with quarantine tape, the outside of the bag disinfected and then 
autoclaved for the recommended time at the recommended temperature.  

Personal and small tool wash equipment

Portable wash baths are recommended for use when travelling in vehicles 
for washing footwear and small tools. Wash baths can be made from a fish 
box (or other suitably sized plastic box) fitted with an open weave plastic 
doormat, a scrubbing brush, a pair of safety gloves, glasses, detergent or 
disinfectant, and a container of clean water.  

  

1. The wash bath should be located just outside the infected area or at the 
departure point for the vehicle.  

Small tools & portable footbaths washdown procedures  

2. Remove all loose mud and dirt from the object to be cleaned.  

3. Use the recommended safety equipment if washing with a disinfectant 
(e.g. safety gloves and glasses).  
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4. Part fill the wash bath with clean water (a depth of about 4 cm is 
adequate for boot washing). Mix a solution of detergent or disinfectant 
as required.  

5. Clean boots, gaiters and equipment with the scrubbing brush.  

6. Waste detergent and disinfectant must be kept and disposed of in 
accordance with AQIS standards.  

7. A final rinse or wipe with disinfectant or methylated spirits can be used 
for sterilisation of scientific equipment.  

Vehicle & Machinery Decontamination  
Many industries have, or are developing, standard operating procedures for 
vehicle and machinery washdown. Consult your industry code of practice 
or environmental management system for determining the washdown 
requirements that apply. 

It is advisable to washdown machinery after:  
• Operating in an area affected by a pest that is under containment.  

• Transporting soil known to be infected with a plant pest.  
or before:  

• Moving machinery out of a local area of operation.  

• Moving machinery between properties.  
For general cleaning procedures the following standard applies:  

• Remove cover plates etc.  

• No clods of dirt or loose soil should be present after washdown.  

• Radiator grills and the interior of vehicles should be free of 
accumulations of seed and other plant material.  

Note that some machinery, such as harvesting equipment, cannot be 
washed with water because of potential damage to sensitive electronic 
equipment. Always consult and comply with the manufacturer’s 
recommended cleaning method.  

Cleaning and inspection should be undertaken in accordance with the 
general vehicle/equipment washdown procedure.  

These standards will need to be modified to control specific Emergency 
Plant Pests. For instance, particular disinfectants may need to be applied 
and greater attention to soil accumulations behind protective plates and 
covers required.  

Where field wash down is a regular practice facilities should be obtained 
and carried for the purpose. Large commercial wash units are available, 
though in many instances small self-assembled systems will be adequate. 
In industries that use bushfire slip-on units, these are ideal, allowing more 
flexible choice of washdown sites. Small fire pumps or portable high 
pressure wash units are suitable. A shovel, crow bar and stiff brush are 
also required. Farm workshops should also have suitable wash down 
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equipment. Where a blowdown only is required, compressors or portable 
blower vacs may be used along with a small brush.  

Field washdown will be required to contain Emergency Plant Pests to a 
particular area or where machinery is moved directly between field sites. 
Always consult the landholder in selecting a washdown site, consideration 
should be given to:  

Selecting a field washdown site  

• Setting the washdown at the edge, or nearby, any areas where pests 
need to be contained, choose sites where the land slopes back into an 
infested area or an adjacent area not susceptible to the problem.  

• Ensuring run-off will not enter any watercourse or waterbody, a buffer 
of at least 30 m is desirable.  

• Avoiding sensitive vegetation or wildlife habitat e.g. remnant native 
vegetation and threatened species sites.  

• Selecting mud-free sites (e.g. well grassed, gravel, bark or timber 
corded) which are gently sloped to drain effluent away from the 
washdown area. Run off water from the contaminated area must not 
flow to the clean area. If no adequate drainage is available, a pit must 
be dug as soon as heavy machinery arrives, to ensure no effluent 
escapes beyond the decontamination site.  

• Allow adequate space to move tracked vehicles.  

• Potential hazards, e.g. powerlines. 

Low loaders are not a suitable platform for washing machinery.  

Where there will be large quantities of effluent or there is a risk of 
extensive run-off, the washdown area should be bunded and a sump 
constructed to safely dispose of the effluent. Take particular care where the 
effluent is likely to be contaminated with oils. 

Mark or record washdown sites for subsequent monitoring. 

General vehicle/equipment washdown procedure

Note: Do NOT apply water to harvesters or other equipment that may be 
damaged by water. 

  

1. Locate washdown site and prepare the surface or construct bunding as 
required.  

2. Safely park the vehicle free of any hazards (e.g. electrical), ensure the 
engine is off and the vehicle is immobilised.  

3. Look over the vehicle, inside and out, for where dirt, plant material 
including seeds are lodged. Pay attention to the underside, radiators, 
spare tyres, foot wells and bumper bars.  

4. Remove any guards, covers or plates if required being careful of any 
parts that may cause injury.  

5. Knock off large clods of mud, use a crow bar if required and sweep out 
the cabin.  
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6. Cleaning using disinfectant/soap and water with brushing to dislodge 
encrusted dirt and organic matter is preferable to washing with strong 
water streams.  

Caustic soda should not be used on paintwork.  

7. If using high temperature steam, wet equipment prior to cleaning to 
prevent Emergency Plant Pest being forced into the air.  

8. Clean down with a high pressure hose and stiff brush/crowbar. Use 
only freshwater if washing down in the field.  

9. Start with the underside of the vehicle, wheel arches, wheels (including 
spare). Next do the sides, radiator, tray, bumper bars etc and finally 
upper body. Some vehicles may need to be moved during washdown 
e.g. tracked machinery.  

10. Clean any associated implements e.g. buckets.  

11. Check there is no loose soil or plant material that could be readily 
dislodged or removed.  

12. In wash bays, steam treat or rinse off vehicle with clean water. 

13. All washdown water should be captured for disinfection and disposal.  

If using deep burial site, contact AQIS for approved burial site and 
procedures 

Phone (02) 6272 3933 
www.aqis.gov.au  
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Equipment Checklist  
Use these checklists as a guide only. The equipment will vary with specific 
circumstances.  

Personal equipment  
Cap or hairnet   
Gumboots   
Cotton or disposable overalls   
Torch and batteries   
Gloves – disposable   
Goggles   
Short-handled scrubbing brush   
Boot tray or bucket   
Heavy duty plastic garbage bags   
Spare underclothes   

Decontamination site — Infected Premises or Contact Premises  
2 plastic ground sheets (10 m x 10 m)   
50 m hessian sacking   
Star pickets   
Caravan and portable shower units   
50 m of 20 mm rope   
6 x 200 L drums   
Fibreglass water tanks to 2500 L   
Water supply   
Pumps eg Southern Cross or Davey Firefighting units   
Hoses (spray attachments)   
Disinfectant supplies (citric acid or sodium carbonate) as appropriate   
Hand brushes – short and long handle   
Boot trays   
Buckets   
Heavy duty plastic garbage bags   
Spare overalls   

Property decontamination  
Water supply   
Portable pumps, eg Southern Cross, firefighting pumps   
Polypipe 50 mm   
Fittings for pipe   
Hoses   
High pressure industrial pumps and lances   
Fibreglass water tanks of sizes up to 2500 L   
200 L drums   
Universal indicator strips   
Appropriate disinfectant   
Flame guns and fuel   
Fuel for pumps and engines   
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Generators   
Arc lamps   
Electric lead and connectors   
Mechanical diggers   
Bulldozers   
Tractor and trailers   
Front-end loaders   
Vehicle-mounted boom spray   
Shovels   
Brooms   
Forks   
Crowbars   
Hand tools   
Plastic sheeting   
20 L containers (metal)   
Industrial gloves   
Respirators   
Perspex face shields   
Back pack sprays   

Vehicle decontamination  
Water supply and tanks for storage   
Buckets   
Detergent and brushes   
Disinfectants   
Sponges   
Tools for dismantling floor – shovels, hand brushes, scrapers   
Fire fighting pump   
High pressure pump   
Fuel for pump engines   
Perspex face shields   
Personal equipment   
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Appendix 7: Emergency Plant Pest Alert Template  
The Emergency Plant Pest Alert will be used in briefing government, 
industry and the media on the details of the incursion. The information 
included in the Pest Alert will vary depending on the incursion and its 
intended audience. It is particularly important that the Pest Alert provides 
the media with general information on the outbreak which cannot easily be 
misinterpreted and does not disclose the identity of property owners. 
Images of publication quality of the disease/pest/damage should be 
obtained and included with the Pest Alert. 
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Appendix 8: Incursion Incident Report  
Pest:  Common and scientific name  
Host:  Name of host plant  
Location:  Locality, city, state/territory  
Detection date:  Date  
Detected by:  Organisation  

Detection details  
Detail the following:  

• Date of incursion.  
• Who made the detection.  
• What was detected.  
• What was the method of detection.  
• On what host was the detection made on.  
• Where was it detected.  
• What was the extent of the outbreak (geographic and severity).  
• Is this detection considered a first record of an incursion. 
• Confirmation of identity and details.  

Description and effect  

Detail as many of the following factors as possible (where known):  

• Worldwide distribution.  
• Host range (listed generally).  
• The effect on the hosts.  
• Potential economic cost.  
• Potential for establishment. 
• How the pest is spread. 
• Available control methods. 

Response to date  

Detail any actions taken place to date, including:  

• Treatment or destruction of host material and/or products.  
• Establishment of quarantine zones and/or restrictions.  
• Trace back and trace forward analysis. 
• Media releases issued. 
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Appendix 9: Eradication or Alternative Action  
Assumptions  

In making a decision on eradication or alternative action, some 
assumptions may need to be made, including:  

• The diagnosis (especially strain identification), biology, dispersal and 
host range information is correct.  

• Effective control treatments have been identified and are available.  
• The cost/benefit analysis developed by ABARE is accepted as an 

accurate economic risk assessment summary.  
• Survey data represents a realistic and up-to-date summary of the 

distribution of the incursion for risk management decisions.  

Factors favouring eradication 
● Cost/benefit analysis shows significant 

economic loss to industry or the 
community if the organism establishes.  

● Physical barriers and/or discontinuity of 
hosts between production districts.  

● Cost effective control difficult to 
achieve (e.g. limited availability of 
protectant or curative treatments).  

● The generation time, population 
dynamics and dispersal of the organism 
favour more restricted spread and 
distribution.  

● Pest biocontrol agents not known or 
recorded in Australia.  

● Vectors discontinuous and can be 
effectively controlled.  

● Outbreak(s) few and confined.  

● Trace back information indicates few 
opportunities for secondary spread.  

● Weather records show unfavourable 
conditions for pest development.  

● Ease of access to outbreak site and 
location of alternate hosts.  

Factors favouring alternative action  
● Cost/benefit analysis shows relatively low 

economic or environmental impact if the 
organism establishes.  

● Major areas of continuous production of 
host plants.  

● Cost effective control strategies available. 

● Short generation times, potential for rapid 
population growth and long distance 
dispersal lead to rapid establishment and 
spread.  

● Widespread populations of known pest 
biocontrol agents present in Australia.  

● Vectors unknown, continuous or difficult 
to control.  

● Outbreaks numerous and widely 
dispersed.  

● Trace back information indicates 
extensive opportunities for secondary 
spread.  

● Weather records show optimum 
conditions for pest development.  

● Terrain difficult and/or problems 
accessing and locating host plants.  
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Appendix 10: Generic Elements of an Emergency Plant Pest 
(EPP) Response Plan 

Structure and content of an EPP Response Plan  
The following guide to the structure and content of an EPP Response Plan 
is taken from Schedule 4 of Version 9 of the Emergency Plan Response 
Deed (EPPRD). Development of the Emergency Plant Pest Response Plan 
should be commenced as soon as possible following confirmation of the 
incident.  

The subheadings may be regarded as a checklist to aid in the development 
of the Emergency Plant Pest Response Plan. The Emergency Plant Pest 
Response Plan may not necessarily need to refer to all matters referred to 
in the subheadings. The amount of detail will depend on the nature and 
extent of the Emergency Plant Pest response, and the stage of the response.  

However, an EPP Response Plan submitted for initial approval by the 
National Management Group (NMG) must address all of the following 
major headings shown in bold type. Other components may be developed, 
and their approval sought, in accordance with a timetable agreed by the 
Consultative committee on Plant Pest (CCEPP).  

Status report on suspect Emergency Plant Pest  
Pest details:  

• Name of pest: common and scientific. 

Affected host:  

• Affected plant: name (common and botanical).  

Diagnostic details:  

• How was pest detection confirmed? Date, laboratory and methods used 
for sample diagnosis.  

• Details of other laboratories sample was sent to for simultaneous 
testing. 

Description and effect:  

• The effect on the plant when infested. The potential economic cost.  

Extent of incident:  

• The geographic area and severity – for example, minor outbreak, 1 
property of 500 ha no other properties in the vicinity or major 
outbreak, 5 properties of around 3000 ha in total, many other 
properties in the vicinity. 

• Include maps if available. 

• Delimitation survey results from neighbouring properties.  

Host range and epidemiology:  

• Spread potential and establishment potential.  
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• Natural and possible hosts. 

• Current geographic distribution.  

• Details of current eradication programs worldwide.  

• Previous detections in Australia. 

Availability of control methods:  

• Can the pest be controlled (treatments/resistance)?  

• Whether Australian Pesticides and Veterinary Medicines Authority 
(APVMA) emergency use permits are necessary/have been obtained.  

Course of action:  

• Suggested methodology to eradicate an incursion. 

• If contingency plan is available these protocols should be followed. 
Where the emergency response plan differs from the contingency plan 
approval must be obtained from the National Management Group. 

• Quarantine of the affected area - areas under quarantine.  

• Declaration of pest quarantine area (PQA). When the declaration of 
pest quarantine area was declared, any amendments since declaration.  

• Quarantine and movement controls - Date and details of notice. Any 
amendments to notice.  

• Destruction and disposal of affected material.  

• Delimiting surveys. 

• Details of host-state surveys carried out within and outside the 
declaration of pest quarantine area.  

Publicity:  
Is the media involved? if so, how? Will the issue become public, and if so, 
when?  

Awareness of the outbreak: 

• Has a communications plan been developed? 
Key messages.  

Key communications during the outbreak: 

• types of communication. 

• media releases, web-based updates, posters, fact sheets. 

• where media enquires are directed. 

Feasibility of eradication on technical and/or economic grounds  

• Feasibility of eradication given the specifics of the outbreak.  

Proposed response activities (eradication strategies)  
Destruction of plant material:  
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• Details of destruction methods, refer to contingency plan if 
appropriate. 

• Legislation. 

Destruction procedures for all infected plants and host plants within 
the quarantine area:  

• Any disposal issues.  

Quarantine and movement controls on plants, plant products, people, 
machinery and other items including details of the: 

• Movement of plants and plant products, appliance and other things 
into, within and out of Infected Premises and the Quarantine Zone. 

• Movement of plants and plant products, equipment and other things 
into, within and out of the pest quarantine area  

• Movement of host material outside the pest quarantine area,  

- Restricted Area (RA).  

- Control Area (CA).  

Decontamination and farm clean-up procedures  
Diagnosis, tracing and surveillance  
Diagnostics:  
Key steps in diagnosing the pest.  

• Tracing: 

- Tracefoward/traceback procedures.  

• Surveillance:  

- Details of the surveillance plan, frequency of surveys.  

- Maps.  

- Estimated period required to monitor eradication.  

• Liaison:  

- Between State/Territory and private laboratories.  

• Resources for surveillance and laboratory testing. 

- Diagnostics.  

- Surveillance and tracing staffing.  

Zoning  

• Details of zones involved in the emergency eg destruction zone, 
quarantine zone, buffer zone, restricted zone and the control zone.  

Destruction strategy:  

• Destruction protocols.  

• Priorities.  
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• Processing of plants, and plant products, including by-products and 
waste.  

• End-use of any processed plants and plant products.  

Situation Reports production and dissemination  

• Consultative Committee on Emergency Plant Pest will meet (quarterly) 
to review progress  

• Progress reports circulated to National Management Group and 
Consultative Committee on Emergency Plant Pest.  

International notifications (DAFF responsibility)  
Indicative budget (to be provided for each proposed response activity)  
Staffing:  
Permanent staff (including accreditation to National Emergency Plant Pest 
Preparedness Competency Standards).  

• Include number of staff (Full Time Employment) required to undertake 
activities associated with the response plan.  

• Number of staff required to be specifically recruited.  

• Volunteers/emergency services personnel.  

Operating:  

• Breakdown categories as far as possible.  

• Non-labour budget in the key activity areas of:  
- Program management.  

- Destruction and disposal.  

- Surveillance and tracing.  

- Quarantine and movement control.  

- Information management.  

- Scientific support.  

- Communication and industry liaison.  

• Cost sharing budget estimates.  

Capital  
Owner Reimbursement Costs  
Public Relations  
Industry and community liaison  
Lead responsibility for liaison with media  
Local Pest Control Centre:  

• Include diagrams of management structure.  

Local Pest Control Centre site  
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Equipment  
Operations:  

• Diagnostic investigations. 

• Restricted Area movement and security.  

• Infected Premises operations.  

• Other field operations. 

Planning:  

• Epidemiology/ecology/taxonomy.  

• Public relations.  

• Technical specialists.  

• Liaison.  

Logistics:  

• Induction for incoming staff.  

• Administration (accommodation, meals, transport etc).  

• Emergency services liaison.  
Infected Premise Operation Teams  

Forward Command Team (FCP) (if necessary)  
Industry Liaison  
State Pest Control Headquarters:  

• Include diagrams of management structure.  

Structure, management and staffing  
Planning:  

• Legal support.  

• Epidemiology/ecology, taxonomic and other specialist support.  

Operations:  

• Tracing, surveillance, movement controls and destruction.  

• Mapping and information management.  

Logistics:  

• Administration.  

• Emergency services liaison.  

Communications  
Industry Liaison  
Information systems and management  

• Software to assist the management of Emergency Plant Pest 
information.  
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• Control centres information management:  

- Message forms and log sheets.  

- Files  

- Personnel.  

- Information boards.  

- Staff information briefings.  

Additional research and information needs  
Accounting procedures  
Monitoring of cost effectiveness of Emergency Plant Pest Response 
Plan:  

• Program objectives and milestones.  

• Progress report, financial summary reports. 

• Groups or committees set up to oversee the response. 
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Appendix 11: Identifying Costs/Benefits 
The costs of an eradication campaign usually reflect the direct costs 
associated with implementing and running the program, and the benefits 
represent the direct savings in costs that would otherwise be incurred if the 
program was not implemented (there may also be secondary costs and 
benefits that occur as indirect flow-on effects of the program).  

These costs and benefits are valued in dollar terms to enable the 
comparison of diverse positive and negative impacts of a program. 
Potential costs and benefits are listed below.  

Direct costs:  

• Surveys/monitoring.  

• Research and diagnostics.  

• Expert consultation.  

• Equipment/machinery and vehicles.  

• Materials and application of chemicals (herbicides or insecticides).  

• Maintenance of facilities.  

• Awareness/education programs and public relations.  

• Salaries.  

• Travel.  

• Legal fees.  

• Data management.  

• Contracting and/or other administrative costs incurred by plant health 
services.  

• Loss of product quality.  

• Marketing, handling and processing.  

Secondary costs:  

• Costs of detecting and eradicating a pest at low population levels.  

• Likelihood of reintroductions.  

• Possible adverse effects of eradication programs on human health, non-
target species, food and the environment.  

• Costs to affected grower(s) including loss of income, reduced value of 
personal/business assets, costs incurred as a result of possible 
quarantine restrictions and/or impacts on lifestyle.  

Direct benefits:  

• Preventing yield loss in host crops.  

• Saving growers the cost of additional controls (e.g. insecticides) for the 
pest.  
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• Eliminating economic losses to Australia due to market access 
restriction.  

• Eliminating economic losses to Australia due to removal of quarantine 
restrictions.  

• Eliminating costs to growers incurred as a result of disinfestation of 
host produce for the domestic market.  

Secondary benefits:  

• Minimising to private gardens, parks, nature strips, or uncultivated 
land.  

• Minimising additional research and development costs.  

• Preventing risks to human health.  

• Eliminating structural adjustment costs in the affected industry.  

• Eliminating costs to associated sectors.  

• Preventing negative impacts on the work/leisure environment and 
employment options.  

Estimating benefits  
The measurement of benefits is highly dependent upon the ability to 
predict what impact the carrot rust fly would have if it was not controlled. 

Data on the impact that the pest has had in countries where it is established 
is useful but not definitive. Introduced pests may behave differently in a 
new environment compared with their original environment.  

Information on the impact of the pest overseas must be reassessed to take 
into account Australian conditions, such as differences in:  

• Climate.  

• Cultivar susceptibility.  

• Range of potential host plants.  

• Presence/absence of vectors.  

• Spray regimes.  

• Potential to adapt to its new environment (based on its known 
geographic range).  

In some cases software application packages may be used to model the 
potential distribution. 

Template for Cost/Benefit Analysis  
This template is still being developed. Plant Health Australia will consult 
with relevant members regarding the finalisation of this section of 
PLANTPLAN.  

The costs of an eradication campaign usually reflect the direct costs 
associated with implementing and running the program, and the benefits 



Pest Specific Incursion Management Plan 
            Carrot Rust Fly   Page 129 of 139 

 

represent the direct savings in costs that would otherwise be incurred if the 
program was not implemented (there may also be secondary costs and 
benefits that occur as indirect flow-on effects of the program). These costs 
and benefits are valued in dollar terms to enable the comparison of diverse 
positive and negative impacts of a program. Potential costs and benefits 
are listed below.  

Direct costs:  

• Surveys/monitoring.  

• Research and diagnostics.  

• Expert consultation.  

• Equipment/machinery and vehicles.  

• Materials and application of chemicals (herbicides or pesticides).  

• Maintenance of facilities.  

• Awareness/education programs and public relations.  

• Salaries.  

• Travel.  

• Legal fees.  

• Data management.  

• Contracting and/or other administrative costs incurred by plant health 
services.  

• Loss of product quality.  

• Marketing, handling and processing.  

Secondary costs:  

• Costs of detecting and eradicating a pest at low population levels.  

• Likelihood of reintroductions.  

• Possible adverse effects of eradication programs on human health, non-
target species, food and the environment.  

• Costs to affected grower(s) including loss of income, reduced value of 
personal/business assets, costs incurred as a result of possible 
quarantine restrictions and/or impacts on lifestyle.  

Direct benefits:  

• Preventing yield loss in host crops.  

• Eliminating growers the cost of additional controls (e.g. insecticides) 
for the pest.  

• Eliminating economic losses to Australia due to market access 
restriction.  

• Eliminating economic losses to Australia due to removal of quarantine 
restrictions.  
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• Eliminating costs to growers incurred as a result of disinfestation of 
host produce for the domestic market.  

Secondary benefits:  

• Eliminating damage to private gardens, parks, nature strips, or 
uncultivated land.  

• Minimising additional research and development costs.  

• Preventing risks to human health.  

• Eliminating structural adjustment costs in the affected industry.  

• Eliminating costs to associated sectors.  

• Preventing negative impacts on the work/leisure environment and 
employment options.  

Estimating benefits  
The measurement of benefits is highly dependent upon the ability to 
predict what impact the Emergency Plant Pest would have if it was not 
controlled. Data on the impact that the pest has had in countries where it is 
established is useful but not definitive. Introduced pests may behave 
differently in a new environment compared with their original 
environment. Information on the impact of the pest overseas must be 
reassessed to take into account Australian conditions, such as differences 
in:  

• Climate.  

• Cultivar susceptibility.  

• Range of potential host plants.  

• Presence/absence of vectors.  

• Spray regimes.  

• Potential to adapt to its new environment (based on its known 
geographic range).  

In some cases software application packages may be used to model the 
potential distribution and density of the pest. For example, CLIMEX is a 
dynamic simulation model that enables the prediction of the potential 
distribution of an introduced species based on temperature, relative 
humidity and rainfall. These simulations can help to identify the major 
production regions in Australia that are climatically suitable for a pest but, 
as for all modelling programs, the outcomes will only be as robust as the 
data on which they are based.  
A good understanding of the industry(s) under threat in Australia is also 
needed to estimate the likely impact of the pest. Consider:  

• Hosts at risk.  

• Location of major/minor production areas.  

• Varieties grown (and their susceptibility to the pest).  
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• Production figures (value and volume).  

• Trade figures (export markets – both international and domestic).  

• Phytosanitary measures applied to imports. 
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Acronyms 

APVMA  Australian Pesticides and Veterinary Medicines Authority  
AQIS  Australian Quarantine and Inspection Service  

BA  Biosecurity Australia  
CA  Control Area  

CCEPP  Consultative Committee on Emergency Plant Pests  
CPHM  Chief Plant Health Manager  
CPPO  Chief Plant Protection Officer  
DAFF  Australian Government – Department of Agriculture, 

Fisheries and Forestry  
DAFFEMPLAN  DAFF Emergency Management Plan  

DQMAWG  Domestic Quarantine and Market Access Working Group  
EMA  Emergency Management Australia  
EPP  Emergency Plant Pest  

EPPRD  Emergency Plant Pest Response Deed  
FCP  Forward Command Post  
GPS  Global Positioning System  
IBP  Industry Biosecurity Plan  
ILO  Industry Liaison Officer  

IP  Infected Premises  
IPO  Infected Premises Operations  

IPOT  Infested Premises Operations Team  
IPPC  International Plant Protection Convention  

LPCC  Local Pest Control Centre  
MCS  Manager of Chemical Standards  
MPR  Media and Public Relations  

NIMTG  National Information Managers Technical Group  
NMG  National Management Group  

NPCHQ  National Pest Control Headquarters  
OCPPO  Office of the Chief Plant Protection Officer  

OH&S  Occupational Health and Safety  
PHA  Plant Health Australia  
PHC  Plant Health Committee  
PHO  Plant Health Officer  

PIHC  Primary Industries Health Committee  
PIMC  Primary Industries Ministerial Council  
PISC  Primary Industries Standing Committee  

QA  Quality Assurance  
RA  Restricted Area  

SAP  Scientific Advisory Panel  
SES  State Emergency Service  

SP  Suspect Premises  
SPCHQ  State/Territory Pest Control Headquarters  
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Glossary 

Accredited laboratory  Criteria for accreditation of laboratories 
involved in EPP responses are currently being 
developed by PHA.  

Biosecurity  Protection from risks posed by EPPs through 
actions such as exclusion, eradication, and 
control.  

Categorisation Group  The Categorisation Group is a group 
convened to advise on the categorisation, re-
categorisation or removal from the 
categorised list of a EPPs from EPPRD.  

Chief Plant Health Manager  The plant health manager of each 
state/territory plant health authority that has 
prime responsibility for plant pest control in 
that state or territory.  

Chief Plant Protection Officer  The Chief Plant Protection Officer is 
responsible for undertaking national 
coordination and emergency management of 
plant health issues. The Office of the Chief 
Plant Protection Officer is an operating unit 
within the Australian Government 
Department of Agriculture, Fisheries and 
Forestry.  

Consultative Committee on 
Emergency Plant Pests  

The CCEPP is the key technical coordinating 
body providing the link between the 
Australian Government, state/territory 
Governments, Industry, PHA and NMG for 
EPP incursions. The CCEPP makes 
recommendations to the NMG on incursion 
management response. For further details of 
the responsibilities and composition of the 
CCEPP refer Schedule 8 of the Government 
and Plant Industry Cost Sharing Deed in 
respect of Emergency Plant Pest Responses.  

Contact Premises  Premises (or locality) containing susceptible 
host plants which are known to have been in 
direct or indirect contact with an infected 
premises.  

Containment  Restriction of an incursion to a limited area, 
perhaps with quarantine measures enforced in 
order to prevent further spread. Containment 
may be an adjunct to or an approach used in 
an eradication campaign.  

Control Area (CA) A CA will be imposed around the RA and 
will include all SPs. The purpose of the CA is 
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to regulate movement of susceptible plant 
species for as long as is necessary to complete 
trace back and epidemiological studies. 
Movement controls will apply and the area 
will be surveyed regularly. Once the limits of 
the disease have been confidently defined, the 
CA boundaries and movement restrictions 
will be reduced or removed.  

Cost sharing  Cost Sharing is the process of Government 
and Industry Parties proportional funding of 
the shared costs arising from the 
implementation of an EPP Response Plan.  

Diagnostic laboratory  Laboratory used for identification or 
confirmation of a suspected EPP.  

Diagnostic team  Team of personnel sent to investigate and 
collect samples when there is suspicion of an 
EPP.  

Domestic Quarantine and Market 
Access Working Group  

The Domestic Quarantine and Market Access 
Working Group is a subordinate committee of 
the Plant Health Committee. It works 
collaboratively with other committees on 
market access issues/arrangements.  

Emergency Plant Pest As defined in the EPPRD, an Emergency 
Plant Pest or EPP is a Plant Pest that is 
included in Schedule 13 or which is 
determined by the Categorisation Group to 
meet one or more of the following criteria: It 
is a known exotic Plant Pest the economic 
consequences of an occurrence of which 
would be economically or otherwise harmful 
for Australia, and for which it is considered to 
be in the regional and national interest to be 
free of the Plant Pest. It is a variant form of an 
established Plant Pest which can be 
distinguished by appropriate investigative and 
diagnostic methods and which, if established 
in Australia, would have a regional and 
national impact. It is a serious Plant Pest of 
unknown or uncertain origin which may, on 
the evidence available at the time, be an 
entirely new Plant Pest or one not listed in 
Schedule 13 and which if established in 
Australia is considered likely to have an 
adverse economic impact regionally and 
nationally. It is a Plant Pest of potential 
economic importance to the area endangered 
thereby and not yet present there or widely 
distributed and being officially controlled, but 
is occurring in such a fulminant outbreak 
form, that an emergency response is required 
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to ensure that there is not either a large scale 
epidemic of regional and national significance 
or serious loss of market access. For further 
details refer to the EPPRD. 

Emergency Plant Pest Response Deed  The proposed Government and Plant Industry 
Cost Sharing Deed in respect of Emergency 
Plant Pest Responses.  

Emergency Plant Pest Response Plan  A plan for undertaking a response to an EPP 
that is developed by a state or territory CPHM 
and endorsed by the CCEPP and the NMG 
and which is subject to cost sharing in 
accordance with the EPPRD.  

Eradication  Eradication is the permanent elimination of 
the EPP from the ecosystem which, in 
practice, means that it can no longer be 
detected by recommended methods of survey 
and diagnosis.  

Establishment  Perpetuation, for the foreseeable future, of a 
pest within an area after entry.  

Evidence register  

Incident Action Plan  

A daily written plan detailing the day’s 
activities, against which the situation reports 
are prepared by the LPCC Controller.  

Incident Definition Phase  The investigation period following formal 
notification to the CCEPP of an incident.  

Incursion  The detection of a pest which qualifies as an 
Emergency Plant Pest in the EPPRD.  

Industry  Any industry member of PHA who is a 
signatory to the EPPRD.  

Industry Representative  An appropriately accredited person who 
represents each Industry Party at the NMG, 
CCEPP or Categorisation Group.  

Infected Premises  Premises (or locality) at which the EPP is 
confirmed or presumed to exist.  

Infected Premises Operations Team  Carry out control and/or eradication 
procedures at the Infected Premises, managed 
by the Operations Manager of the LPCC.  

Lead Agency  The state(s) or territory(s) which are 
responsible for leading the conduct of an EPP 
Response Plan. Usually the state/territory in 
which the EPP was first detected.  

Local Pest Control Centre  A local emergency operations centre 
responsible for the command and control of 
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field operations in a defined area. Generally 
the LPCC would be close to the RA. Refer to 
Control Centres Management, Section 3.3  

LPCC Controller  Appointed by the CPHM. The LPCC 
Controller manages the operational activities 
of the eradication/control of EPPs in the 
LPCC‟s area of responsibility.  

Manager of Chemical Standards  Person with responsibility for sourcing and 
managing emergency registration of 
chemicals.  

National Management Group  A group which will approve or not approve 
the invoking of cost sharing following advice 
from the CCEPP of an appropriate EPP 
Response Plan and which will manage, on 
behalf of the affected parties, the national 
policy and resourcing needs of an EPP 
Response Plan.  

Owner reimbursement costs  Valuation principles for the destruction of 
crops or other assets during the conduct of an 
EPP Response Plan as included in the 
EPPRD.  

Peak industry body  Organisation representing an Industry and 
which is a member of PHA and signatory to 
the EPPRD.  

Plant Pest  As per the EPPRD, Plant Pest means any 
species, biotype or strain of invertebrate pest 
or pathogen injurious to plants or plant health 
provided that it is discrete, identifiable and 
genetically stable, but excludes Genetically 
Modified Organisms.  

Pest free area  An area in which a specific pest is known not 
to occur as demonstrated by scientific 
evidence and in which, where appropriate, 
this condition is being officially maintained.  

Plant Health Officer  Officers with powers delegated under 
state/territory plant health legislation.  

Quarantine  Compulsory or voluntary restraints upon 
activities on an affected property imposed as 
part of an EPP Response Plan and in 
accordance with relevant state/territory plant 
health legislation to prevent the spread of an 
EPP(s). Includes restrictions on access to and 
removal of plants from an affected property, 
and movement controls on plants, plant 
products, people, machinery and other items 
except as approved in accordance with the 
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EPP Response Plan.  

Restricted Area  A relatively small area (compared to CA) 
around infected premises and SPs that is 
subject to intense surveillance and movement 
controls. Movement out of the area will, in 
general, be prohibited, while movement into 
the RA would only be by permit. Multiple 
RAs may exist within one CA.  

Sample Submission Form  Form obtained from the diagnostic laboratory 
which is to be filled out by the diagnostic 
team when collecting samples. The Sample 
Submission Form will form part of the exhibit 
register for samples taken from Infected 
Premises or Contact Premises.  

Scientific Advisory Panel  A panel of experts that may be appointed by 
the CCEPP to evaluate, based on 
scientifically-based decision making 
processes, the progress of an eradication 
campaign.  

State/Territory Pest Control 
Headquarters  

The emergency operations centre that directs 
the pest control operations to be undertaken 
across the state/territory. Refer to Control 
Centres Management, Section 3.2  

State/Territory Pest Control 
Headquarters Director  

Under the authority of the CPHM, directs key 
activities during the emergency response.  

Surveillance  A systematic examination and testing of 
plants or an area to determine the presence or 
absence of an EPP  

Suspect Premises  Premises (or locality) containing plants which 
may have been exposed to an EPP and which 
will be subject to quarantine and intense 
surveillance.  

Tracing  The process of locating plants, plant material, 
persons, or other items that may be implicated 
in the spread of an EPP.  
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