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Summary 
 
In late 2018, the department received an application to import commercially-produced bulk 

wheat from the Canadian Prairies (Alberta, Manitoba and Saskatchewan) for commercial 

processing.  As part of assessing this application, in February 2019 scientists from the 

department undertook a pathway risk analysis and visited Canada to verify the pest status of 

wheat grown in Canada and the integrity of the export pathway to Australia.  

Plant biosecurity risks 

The only identified fungal pathogens of biosecurity concern to Australia that are present in 

Canada are Cephalosporium gramineum and Tilletia controversa. Tilletia controversa is not 

present in the Canadian Prairie Provinces (Manitoba, Saskatchewan and Alberta) or the Peace 

River district in the northern part of the province of British Columbia. C. gramineum is primarily 

a pathogen of winter wheat in Canada and that there is a very low prevalence of this fungus in 

the Canadian Prairies. The majority of wheat grown in the Canadian Prairies is spring wheat 

which may explain the low prevalence of C. gramineum in this area. Other biosecurity concerns 

include various stored grain pests and weed seeds. The introduction and spread of these pests 

and diseases could have significant consequences for Australia’s grain industry and therefore 

require risk mitigation measures to manage the biosecurity risks. 

Animal biosecurity risks 

The animal diseases of biosecurity concern to Australia that are present in Canada include 

bovine tuberculosis, brucellosis, chronic wasting disease, avian influenza, infectious bursal 

disease (IBD), Maedi-visna, Newcastle disease, swine enteric coronavirus diseases and scrapie. It 

is unlikely that the causal organisms for bovine tuberculosis, brucellosis, IBD and Maedi-visna 

would contaminate grains produced under broad acre production and mechanical harvesting in 

Canada. Therefore, these diseases do not require specific risk management measures. 

Newcastle Disease, avian influenza, swine enteric coronavirus diseases, chronic wasting disease 

and scrapie are potential concerns and therefore require risk mitigation measures. 

The risk management strategy for bulk wheat from the Canadian Prairies for processing is based 

on critical control points along the pathway that reduce the risk of introducing these pests and 

diseases and therefore achieve the appropriate level of protection for Australia. Control points 

will be applied: 

 pre-export, by sourcing grain from low risk areas, stipulating grain grades, using clean 

transport units and obtaining regulatory assurance (e.g. certification from Canada’s 

National Plant Protection Organisation (NPPO) – Canada Food Inspection Agency (CFIA) 

and the Canadian Grain Commission) 

 on-arrival, by consignment inspection and verification, and the use of secured handling 

and transport to manage the risks and impacts of spillage and limitation of diversion. 

 at processing stages, by use of department-approved facilities under an Approved 

Arrangement. 
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This report, published in two parts: Assessment of bulk wheat  from Canada Part A: Pathway 

analysis and Assessment of bulk wheat from Canada Part B: Animal biosecurity risk advice 

presents the findings and recommendations of a pathway analysis by the Department of 

Agriculture (department) of the plant and animal biosecurity risks to Australia of commercially 

produced bulk wheat from Canada; and the systems in place for the production, harvesting, 

storing, transporting and processing of bulk wheat from the Canadian Prairies destined for 

export.  

 

  

http://www.agriculture.gov.au/biosecurity/risk-analysis/plant/grains-from-various-countries
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Introduction 
The Department of Agriculture has a major role in regulating imports of bulk grain through 

granting import permits, which provide commercial supply options for grain users and suppliers 

where there are shortfalls in domestic production. 

The decision to import grain is a commercial decision by the importer. The department’s 

responsibility is to ensure that any imports do not compromise Australia’s biosecurity status.  

Australia's biosecurity policies aim to protect Australia against the risks that may arise from 

exotic pests entering, establishing and spreading in Australia, thereby threatening Australia's 

unique flora and fauna, as well as those agricultural industries that are relatively free from 

serious pests. 

Applications to import grain are considered on a case-by-case basis and require thorough risk 

assessment and site and desk audits of the proposed import pathway. 

For each request we receive to import grain, we undertake a pathway risk analysis for the 

proposed source country. 

A pathway risk analysis involves looking at the scientific and economic evidence for a potential 

pest, weed or pathogen species of biosecurity concern to Australia, its regulation, and the 

management actions we would impose to reduce the risk of its entry and spread within 

Australia. 

We also verify the presence or absence of pests of biosecurity concern, pest control practices, 

and the systems in place for the production, harvesting, storing, transporting and processing of 

grain destined for export.  

If we are not satisfied that the management strategies applied can reduce the biosecurity risks to 

an acceptable level, we will not allow bulk grains to be imported into Australia. 

In late 2018, the department received an application to import commercially-produced bulk 

wheat from the Canadian Prairies (Alberta, Manitoba and Saskatchewan) for commercial 

processing.  As part of assessing this application, in February 2019 scientists from the 

department undertook a pathway risk analysis and visited Canada to verify the pest status of 

wheat grown in Canada and the integrity of the export pathway to Australia.  
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1 Pathway description 
This report provides a pathway analysis for import in bulk of commercially produced whole 

wheat from the Canadian Prairies (Alberta, Manitoba and Saskatchewan) for processing at 

commercial facilities in Australia. 

The intended use of imported Canadian wheat is for processing for human consumption and/or 

animal feed, which will be sufficient to address the biosecurity risks posed by seed-borne or 

debris-borne pathogens, such as Cephalosporium gramineum, and contamination with other 

biosecurity risk material, including weed seeds and stored grain pests. 

2 Exclusions 
The bulk imported whole wheat from the Canadian Prairies is not for use as seed for planting, 

not for direct human consumption, not for direct feeding to livestock as a stockfeed, stockfeed 

ingredient or supplement, and not for any other unintended use. 

3 General requirements for imported 
bulk grains for processing 

The Department of Agriculture (the department) has long-standing arrangements and import 

protocols for bulk grain imports and recognises that unrestricted imports of whole grains would 

pose a high biosecurity risk. This is because they are not usually subject to any form of offshore 

processing (other than harvesting and grading), which means additional levels of assessment, 

monitoring and controls are required to manage associated biosecurity risks. 

Successive Australian Governments have maintained a stringent, but not a zero risk, approach to 

the management of biosecurity risks. This approach is expressed in terms of the appropriate 

level of protection (ALOP) for Australia, which is defined in the Biosecurity Act 2015 as providing 

a high level of protection aimed at reducing risk to a very low level, but not to zero. The 

regulation of whole grain imports is governed by the powers and provisions of the Biosecurity 

Act 2015 and subordinate legislation. 

The following general requirements are applied to the import of whole grains for processing in 

Australia: 

 A permit must be issued for any grain imports prior to arrival. Every permit application is 

subject to a risk assessment. 

 Grain must be sourced from areas of low plant and animal risk, and through export 

pathways approved by the department. 

 Grain must be inspected and certified free from quarantine pests by the National Plant 

Protection Organisation (NPPO) of the exporting country. 
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 Vessels carrying bulk grain must be inspected prior to loading and found practically free of 

residues from previous cargos and free from infestation. 

 Grain must be transported in clean conveyances, and conveyances must be secure to control 

the leakage of grain or dust during transport from the point of discharge through to the point 

of processing. 

 Grain must be transported along approved routes, and traced and tracked from the point of 

arrival to final release from biosecurity control. 

 Imported grain must be stored and processed under biosecurity control and contained to 

manage spills and any associated biosecurity concerns.  

 Processing or treatment of imported grain and associated biosecurity waste must be 

undertaken in a manner approved by the department before release from biosecurity 

control.  

 Imported grain must not be diverted to any location or for any other use than that stated on 

the import permit. 

 A Process Management System (PMS) must be put in place outlining the processes for 

movement, storage and processing within Australia.  

A range of factors relevant to the management of biosecurity risk, including proximity to 

agricultural production, potential hosts (animal and plant) and transport routes (especially 

passage through agricultural areas), are considered during the assessment of the approved 

arrangement site. 

 

4 Phytosanitary status of Canadian 
wheat and production system 

4.1 Overview of production and handling of wheat 
Canada is a major global wheat producer and exporter, and is the world’s largest producer of 

high-protein (milling) wheat. More than 95% of Canada's wheat is produced in the Canadian 

Prairies [Alberta, Manitoba and Saskatchewan provinces] (Figure 1). Commercial crops are 

produced using best management practices including, but not limited to, crop rotation, pre-

planting tillage, herbicide application and insect and disease control. 
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Figure 1: Wheat producing regions of Canada 

 
Source: Statistics Canada 

The wheat in Canada is classified based on colour (red, yellow, white), planting season (spring 

wheat - planted in the spring and harvested in the early autumn; and winter wheat - planted in 

autumn and harvested in the following summer), hardness (hard or soft), and source region 

(Western or Eastern). For example, Canada Western Red Spring (produced in the Western 

Division), Canada Prairie Spring, Canada Eastern Soft Red Winter (produced in the Eastern 

Division). All western/prairie classes of wheat, unless identified as ‘winter’, are spring wheats. 

The majority of wheat grown in the Canadian Prairies is spring wheat (Figure 2). 

Figure 2: Canadian wheat 

 
Source: Statistics Canada 
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The grain handling process in Canada involves multiple handlers, but is still a relatively simple 

supply chain. Farmers grow their grain, and in most cases, move their grain to a proximate grain 

elevator. At the elevator, it is blended, cleaned and stored until it can be loaded onto railcars and 

moved to port for export (Figure 3). Due to long distances between Canadian port facilities and 

Prairie elevators, railways are the least expensive means of transporting grains particularly 

compared to trucking grains (Park & Koo 2001). Grain produced in the west is largely exported 

through western ports and grain produced in the east is exported through eastern ports. 

Figure 3: Canada's grain handling and transportation system 

 

Source: Statistics Canada, 2018; AAFC Calculations; Canadian Grain Commission; Other sources 

The government agencies involved with the export of grain from Canada are the Canadian Food 

Inspection Agency (CFIA), primarily for sanitary and phytosanitary aspects; and the Canadian 

Grain Commission (CGC), primarily for grain standards and quality aspects.  

4.2 Pests of biosecurity concern to Australia associated 
with wheat  

Consistent with the Agreement on the Application of Sanitary and Phytosanitary Measures (the 

SPS Agreement), and the associated International Standards for Phytosanitary Measures 

(ISPMs), the department has identified pests of biosecurity concern associated with wheat 

(Table 1). Phytosanitary measures are in place to mitigate the risk of introduction of these 

pathogens into Australia.  

Australia’s current legislation permits the importation of wheat seed and grain; the department 

is required to issue import permits that may specify mandatory phytosanitary measures to 

effectively manage biosecurity risks. Imports of wheat seed include the requirement to grow 

imported seed in post-entry quarantine facilities for one generation with release of progeny 
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after disease screening. Bulk wheat imports are currently permitted from low risk sources for 

processing under approved arrangements. 

4.2.1 Status in Canada of pathogens of biosecurity concern to Australia  

The status of quarantinable pathogens associated with wheat in Canada is provided in Table 1. 

The department has previously approved the Canadian Prairies (Alberta, Manitoba and 

Saskatchewan provinces) as a low risk source of wheat based on the absence of Alternaria 

triticina, Magnaporthe oryzae-Triticum pathotype, Puccinia graminis strain Ug 99 and Tilletia 

indica from Canada, and the absence of Tilletia controversa from the Canadian Prairies. The 

Canadian Prairies remain free from the majority of the seed-borne pathogens of biosecurity 

concern to Australia (Table 1). The CFIA has recently confirmed that the plant health status of 

Canada has not changed and these status assessments are still correct. An official verification 

visit and associated discussions with technical experts and representatives from the Canadian 

NPPO (CFIA) in February 2019 confirmed that Tilletia controversa is not present in the Canadian 

Prairies or the Peace River district in the northern part of the province of British Columbia. The 

Peace River district is isolated from the affected areas in British Columbia by approximately 

400km. The provincial department of agriculture conduct annual surveys for Tilletia controversa 

to maintain area freedom. CFIA conduct annual seed testing of samples representative of bulk 

vessel wheat exports taken by the CGC for Tilletia controversa. Seed testing of 1,486 samples 

from 2008 to 2018 demonstrated that Tilletia controversa is absent from Alberta, Manitoba and 

Saskatchewan. 

Table 1: Pests of biosecurity concern associated with wheat from all sources and their 
status in Canada (as confirmed by CFIA in February 2019) 

Scientific name Status in Canada Status in Canadian Prairies  

Alternaria triticina Prasada & Prabhu–
Alternaria blight 

Absent Absent 

Cephalosporium gramineum Nisikado & Ikata–
Cephalosporium stripe  

Present Present 

Magnaporthe oryzae–Triticum pathotype–
wheat blast 

Absent Absent 

Puccinia graminis–strain Ug 99–Stem rust Absent Absent 

Tilletia controversa J.G. Kühn–dwarf bunt Present Absent 

Tilletia indica Mitra–Karnal bunt Absent Absent 

 

The results of a Canadian Plant Disease Survey published by the Canadian Phytopathological 

Society indicated that Cephalosporium gramineum and Tilletia controversa were not detected in 

cereals (wheat, barley, oats) grown in the Canadian Prairies (Elmhist 2018). 

The official visit and technical discussions with experts and representatives from the Canadian 

NPPO also confirmed that Tilletia controversa has a restricted distribution in Canada and occurs 

in only two locations, these being North Okanagan/Shuswap (inter-mountain valleys) in 

Southern British Columbia (Figure 4) and several counties in southern Ontario. 

Tilletia controversa is a regulated pest in Canada under the Canadian Plant Protection Act. Import 

and domestic movement restrictions to prevent introduction and spread into non-regulated 

areas are in place. 
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Map 1: Tilletia controversa regulated area in British Columbia 

 

CFIA has confirmed that commercial wheat production does not occur in southern British 

Colombia. This region is mainly known for forest and horticultural products. Wheat produced in 

Ontario is used domestically, exported directly south into the USA or exported eastwards via the 

Great Lakes/St. Lawrence Seaway (e.g. ports in the city of Thunder Bay) and is not exported 

through the Port of Vancouver. Hence there is minimal risk of cross contamination. 

CFIA has confirmed that Cephalosporium gramineum is known to occur in the Canadian Prairies. 

However, its prevalence is low and it has only sporadically been detected during crop surveys 

undertaken by the provincial agricultural departments. Cephalosporium gramineum is primarily 

a pathogen of winter wheat (Bruehl 1968) but it has also been recorded on other cereals 

including barley, oats, and rye (Gerdeman & Weibel 1960) and several grasses i.e. Bromus, 

Dactylis and Poa species (Bruehl 1957). Although the pathogen is capable of direct penetration 

of intact tissues in both the roots and the crown (Douhan & Murray 2001), mechanical damage 

caused by freezing, frost heaving, root-feeding insects, and other injuries are thought to facilitate 

the entry of the pathogen into wheat roots (Mathre & Johnston 1975; Morton & Mathre 1980). 

Spring wheat is not a preferred host of Cephalosporium gramineum (Gerdeman & Weibel 1960). 

Although spring-sown crops are potentially susceptible, they appear to either escape infection or 

not permit infections to build to a damaging level (Baaj & Kondo 2011). The majority of wheat 

grown in the Canadian Prairies is spring wheat (Figure 3) and cultivation of winter wheat is very 

low, which may explain the low prevalence of this fungus in the Prairies. 

Infested crop residue is the primary source of inoculum of Cephalosporium gramineum, but low 

rates of seed transmission have also been reported in winter wheat (Murray 2006). CFIA has 

recently tested randomised seed samples representative of containerised wheat exports from 
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the Canadian Prairies to determine infection levels. During this testing, only two seed lots 

(contaminated at a rate of 1 seed per lot) of 37 seed lots (a total of 14,800 seeds) have shown 

infection with the fungus, which supports the assessment of low prevalence of this fungus on 

seeds of wheat produced in the Canadian Prairies. Additionally, CFIA tested recently spring 

wheat samples to determine C. gramineum infection levels. During this testing of 20 samples 

(400 seed per sample) C. gramineum was not detected. 

4.2.2 Insect pests of biosecurity concern 

 
Stored grain pests 

There are several species of stored product pests that could potentially be found in bulk grain, 

including exotic and cosmopolitan species. Australia is free of several economically important 

stored grain pests associated with bulk grains that meet the International Plant Protection 

Convention (IPPC) definition of a quarantine pest and require phytosanitary measures to 

achieve Australia’s ALOP. Key species of stored grain pests of biosecurity concern to Australia 

are listed in Table 2.  

Table 2: Stored grain pests of biosecurity concern to Australia (as confirmed by CFIA in 
February 2019) 

Scientific name (s) Common name(s) 

Callosobruchus chinensis (Linnaeus) [Coleoptera: Bruchidae] Cowpea weevil 

Cryptolestes turcicus (Grouvelle) [Coleoptera: Laemophloeidae] Flat grain beetle 

Cynaeus angustus (Le Conte) [Coleoptera: Tenebrionidae] Large black flour beetle 

Glischrochilus fasciatus (Olivier) [Coleoptera: Nitidulidae] Picnic beetle 

Glischrochilus quadrisignatus (Say) [Coleoptera: Nitidulidae] Four-spotted sap beetle 

Tribolium audax Halstead [Coleoptera: Tenebrionidae] American black flour beetle 

Tribolium brevicornis (Le Conte) [Coleoptera: Tenebrionidae] Flour beetle 

Tribolium destructor Uyttenboogaart [Coleoptera: Tenebrionidae] Large flour beetle 

Tribolium madens (Charpentier) [Coleoptera: Tenebrionidae] Black flour beetle 

Trogoderma glabrum (Herbst) [Coleoptera: Dermestidae] Glabrous cabinet beetle 

Trogoderma inclusum Le Conte [Coleoptera: Dermestidae] Large cabinet beetle 

Trogoderma ornatum (Say) [Coleoptera: Dermestidae] Ornate cabinet beetle 
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CFIA has provided information on the detection of stored grain pests in wheat shipments during 

pre-export phytosanitary inspection from 2015–2018 (Table 3). 

Table 3: Detection of stored grain pests in bulk wheat shipments 2015-2018 

Crop year No of shipment exported No of samples tested No of detected samples 

2015–16 39 649 1 (Rhyzopertha dominica) 

2016–17 25 461 3 (Cryptolestes ferrugineus, Tribolium 
castaneum, Trogoderma inclusum) 

2017–18 41 628 1 (Liposcelis paeta) 

 

The detection of stored grain pests, including the exotic Trogoderma inclusum and cosmopolitan 

species Cryptolestes ferrugineus, Rhyzopertha dominica and Tribolium castaneum, demonstrates 

that bulk grain has potential to provide a pathway for the introduction of stored grains pests to 

Australia.  

Other pests (Hessian fly) 

Hessian fly (Mayetiola destructor) is believed to have been introduced into North America with 

straw wheat bedding (Ratcliffe & Hatchett 1997); it is present in Canada and is identified by the 

department as a high-priority pest for the Australian grains industry. Hessian fly is one of the 

most economically damaging pests in the winter wheat systems of North America (Holtzer 

2006), and has re-emerged as a significant pest during the past decade (Chen et al. 2009). It is 

thought that recent severe infestations of Hessian fly in this region have occurred because of the 

emergence of aggressive fly biotypes, widespread planting of susceptible cultivars, and an 

increase in no-till wheat systems that provide refuge for pupae (Chen 2009). 

Hessian flies damage wheat throughout the growing season and limit grain production by killing 

or stunting individual tillers, causing plant lodging/ stem breakage, and preventing the grain 

head from filling (Buntin 1999; Flanders et al. 2013). Hessian flies lay eggs on leaves (Flanders 

et al. 2013); after hatching, larvae move to the base of the seedling and establish feeding sites 

(Devika et al. 2018). Larvae are found between the leaves and the stem or culm of the wheat 

plant throughout their development and during the pupal stage (Gagne & Hatchett 1989; Wellso 

1991). Stems infested in the spring may lodge shortly before harvest (Fisher et al. 1981). 

Commercially-produced grain does not provide a pathway for Hessian fly as larvae and pupae 

are found in the stem or crown of the wheat plant (Devika et al. 2018). 

4.2.3 Weeds of biosecurity concern 

The list of weed species of Canada is very extensive (Cavers et al. 2005), but the species 

composition and abundance varies from field to field and season to season in response to local 

conditions, farming practices and weather. Crop production practices such as crop rotation, pre-

planting tillage and herbicide application can impact the range and abundance of weed species 

present during cultivation and at harvest (Thomas & Dale 1991; Blackshaw et al. 2006). Grain 

handling practices in Canada, including cleaning and grading, are expected to reduce the number 

of weed seeds in harvested grain. Grading can occur at multiple locations, e.g. at farm, inland 

storage and export terminals. However, in some instances significant levels of weed 

contamination of Canadian wheat have been reported (Asai et al. 2007; Shimono & Konuma 
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2008), and blending of grain lots may introduce uncertainty regarding both the species identity 

and quantity of weed seed contaminants (Wilson et al. 2016). 

Some of the weed seeds reported from Canadian wheat would not present a risk of new species 

introductions, as they are common weeds that are already present in Australia. However, there 

are also reports of several species restricted by Australia (due to potential for presence of 

quarantinable seed-borne pathogens), and of exotic weed species that are not present in 

Australia. Therefore there could be risk of these species being introduced into Australia with 

bulk wheat imports from Canada. Table 4 lists weeds of biosecurity concern to Australia that 

have been intercepted in Canadian wheat. 

Table 4: Weeds and other contaminants of biosecurity concern associated with Canadian 
wheat 

Scientific names Common name(s)/Comments 

Avena sativa L. [Poaceae] Oats (a restricted seed due to quarantinable seed-borne 
pathogens) 

Camelina microcarpa Andrz. Ex DC [Brassicaceae] Small seeded false flax (prohibited require assessment) 

Dracocephalum parviflorum L. [Lamiaceae] Dragonhead 

Euphorbia serpyllifolia Pers. [Euphorbiaceae] Themseleaf sandmat (prohibited require assessment) 

Galeopsis tetrahit L. [Lamiaceae] Common hemp nettle 

Galium mollugo L. [Rubiaceae] smooth bedstraw 

Glycine max (L.) Merr [Fabaceae] Soybean (a restricted seed due to quarantinable seed-
borne pathogens) 

Helianthus annuus L. [Asteraceae] Sunflower (a restricted seed due to quarantinable seed-
borne pathogens) 

Hordeum vulgare L. [Poaceae] Barley (a restricted seed due to quarantinable seed-borne 
pathogens) 

Kochia scoparia (L.) Schrad. [Chenopodiaceae] Kochia 

Lens culinaris Medic. [Fabaceae] Lentil (a restricted seed due to quarantinable seed-borne 
pathogens) 

Linum usitatissimum L. [Linaceae] Flax (a restricted seed due to quarantinable seed-borne 
pathogens) 

Lolium persicum Boiss. & Hohen. ex Bois [Poaceae] Persian ryegrass 

Medicago sativa L. [Fabaceae] Lucerne (a restricted seed due to quarantinable seed-borne 
pathogens) 

Salsola kali L. [Chenopodiaceae] Russian thistle 

Salsola pestifer A. Nelson [Chenopodiaceae] Russian thistle 

Secale cereale L. [Poaceae] Rye (a restricted seed due to quarantinable seed-borne 
pathogens) 

Setaria glauca (L.) P. Beauv. [Poaceae] Yellow foxtail (a restricted seed due to quarantinable seed-
borne pathogens) 

Setaria italica (L.) P. Beauv. [Poaceae] Foxtail millet (a restricted seed due to quarantinable seed-
borne pathogens) 

Setaria pumila (Poir.) Roem. & Schult [Poaceae] Yellow foxtail (a restricted seed due to quarantinable seed-
borne pathogens) 

Setaria viridis (L.) P. Beauv. [Poaceae] Green foxtail (a restricted seed due to quarantinable seed-
borne pathogens) 
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Cuscuta (dodder) species are parasitic plants; many species of dodder are capable of parasitising 

a wide range of host species from various plant families, while others are more host-specific. 

While dodder species do not typically attack grasses or sedges (Poaceae, Cyperaceae) (Costea & 

Tardif 2006), contamination with seeds of legumes poses a risk with respect to potential for 

presence of dodder propagules (Asai et al. 2007; Shimono & Konuma 2008). Some economically 

important species of Cuscuta, which are especially problematic in legumes (e.g. alfalfa, clovers) 

and flax, do not occur in Australia (Table 5). Legume seed contaminants in bulk grains therefore 

provide a potential pathway of importation. Non-dedicated commodity transportation vehicles, 

temporary storage sites and port terminals could explain the observed carry-over of other crops 

in wheat seed. 

Table 5: Cuscuta species reported from Canada and not known to occur in Australia 

Scientific names Common name(s)/Comments 

Cuscuta cephalanthi Engelmann [Convolvulaceae] Buttonbush dodder 

Cuscuta coryli Engelmann [Convolvulaceae] Hazel dodder 

Cuscuta gronovii Willd. [Convolvulaceae] Common dodder 

Cuscuta megalocarpa Rydb. [Convolvulaceae] Big fruit dodder 

Cuscuta pentagona Engelmann [Convolvulaceae] Field dodder 

Cuscuta polygonorum Engelmann [Convolvulaceae] Knotweed dodder 

Cuscuta salina Engelmann [Convolvulaceae] Salt marsh dodder 

 

4.3 Pathway analysis 
Pathway analysis is applied as a means to assess the likelihood that one or more species (in this 

case, identified pests) associated with a particular commodity could enter an importing country, 

through a defined trading pathway. The pathway in this case is commercially produced wheat 

sourced from the Canadian Prairies and exported through the port of Vancouver for processing 

under an approved arrangement. 

Processing systems that render seeds non-viable are expected to address much of the risk posed 

by seed-borne, debris-borne and soil-borne C. gramineum, as well as contamination with crop 

seeds and weed seeds. Spillage of imported bulk wheat and associated admixtures during 

unloading and storage activities prior to processing could result in plants growing from the 

spilled seed and provide opportunities for the establishment of pathogens, stored grain pests 

and weeds, and should therefore be prevented.   

The following provides a summary of the unrestricted risk posed by the identified pests 

associated with bulk wheat from Canada. 

4.3.1 Cephalosporium gramineum 

Cephalosporium gramineum is primarily a soil-borne pathogen (Shefelbine & Bockus 1990; Stiles 

& Murray 1996) of winter wheat (Bruehl 1968), but is also known to be seed-borne (Arneson & 

Stiers 1977; Murray 2006) and trash-borne (Bruehl et al. 1964; Lipps 2006). Cephalosporium 

gramineum is found in every winter wheat growing region of the world, with the exception of 

Oceania (Quincke et al. 2014).  
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 The entry pathway of C. gramineum is via spillage of contaminated seed or exposure of 

live plant hosts to spilled infected plant debris or dust or soil particles contaminated 

with fungus during unloading, storage and transportation of imported grain in Australia.  

 One route to establishment of this fungus is growth of an infected plant from spilled 

contaminated seed. The seed-borne nature and seed transmissibility characteristics 

(Ozaki et al. 1987; Murry 2006) of C. gramineum may lead to a scenario where the 

pathogen could establish following spillage in an isolated area in Australia, assuming 

appropriate environmental conditions (cool and wet weather conditions) exist. 

 The fungus could also establish in Australia by producing conidia on spilled 

contaminated plant debris under suitable conditions and from there infecting a suitable 

host. The fungus is known to produce spores on infected plant debris (Wiese & 

Ravenscroft 1975) during cool and wet weather conditions (Wiese & Ravenscroft 1975). 

If suitable hosts were not available, the spores could wash into the soil and potentially 

infect a subsequent crop (Wiese & Ravenscroft 1973; Mathre & Johnston 1975). 

 While C. gramineum is capable of direct penetration of intact tissues in both the roots 

and the crown (Douhan & Murray 2001), damage caused by freezing, frost heaving, root-

feeding insects, and other mechanical injury facilitates the entry of the pathogen into 

wheat roots (Mathre & Johnston 1975; Morton & Mathre 1980). Frosts and low 

temperatures are common in the Australian southern wheat belt, and this could help 

establishment of this fungus in Australia. 

 Spread from an isolated infection to other plant hosts via spores produced on wheat 

straw or soil-borne inoculum (Wiese & Ravenscroft 1975) would be localised. Spread of 

C. gramineum after establishment in an isolated area to a cereal production area would 

be most likely to occur through human-mediated activities. It is highly unlikely that 

infected wheat straw or infested soil would be deliberately moved to cereal production 

areas in Australia, and relatively unlikely that this would occur unintentionally. Conidia 

produced by C. gramineum on wheat residues are not known to disperse long distances 

(Wiese & Ravenscroft 1978), but may wash down into the soil root zone and infect the 

next crop (Wiese & Ravenscroft 1973; Mathre & Johnston 1975). 

 The unrestricted introduction and consequent spread of C. gramineum into cereal 

production areas would have potential for significant consequences for Australia. In 

areas conducive to Cephalosporium stripe disease, 50% yield reduction from generalized 

infections in winter wheat is very common (Mathre et al. 1970; Morton & Mathre 1980). 

Yield loss of up to 80% can occur in susceptible winter wheat when conditions are 

favourable (Johnston & Mathre 1972). In the USA, Cephalosporium stripe is still a chronic 

yield-reducing disease that occurs every year in the Pacific Northwest region (Murray 

2006). Losses of this magnitude are not expected to eventuate in Australia as the 

majority of wheat grown in Australia is spring wheat. Additionally, climatic conditions 

would appear to be relatively non-conducive for this pathogen to cause significant yield 

losses. 

4.3.2 Stored grain pests 

Many stored grain pests become established in grain consignments containing admixtures and 

damaged grains. Risk of infestation of grains increases with declines in grain quality, and 

increases in admixtures of trash and other material. Risks of importation of pest species 
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identified as being of biosecurity concern to Australia would be reduced if only high-grade grain, 

in good condition and with minimal admixture, was imported. Grain quality also has a significant 

effect on the efficacy of fumigation; lower grades of grain are difficult to fumigate because trash 

and fines tend to segregate during handling and transport of bulk grain, and form pockets and 

layers through which fumigants can have difficulty passing. This results in non-uniform 

distribution of the fumigant and an increased risk of reduced pest control. 

 The entry pathway of stored grain pests is through importation of grains that have been 

infested during or after harvest by pests present in combine harvesters, trucks, bins, or 

elevators (Hagstrum et al. 2010). Eggs are laid among the grain, and both larvae and 

adults feed on the grain (Rees 2004). Interception of stored grain pests in imported 

grains in various countries demonstrates their ability to survive transportation (Dyte & 

Halliday 1985). 

 Establishment of a stored grain pest requires maturation of immature stages (i.e. eggs or 

larvae) into adults in the stored grains, which provide a sheltered environment with 

abundant nutritious food (Nansen et al. 2009). 

 The spread of stored grain pests is facilitated through use of infested transport units and 

by moving of infested grain between storage and processing facilities. Stored grains can 

provide the means for local spread of these species (Nopsa et al. 2015). 

 The introduction and spread of new stored grain pests could have significant 

consequences for Australia’s grains industry. The presence of new stored grain pests 

could cause direct seed damage through their feeding activities. Further, indirect damage 

to seed, including heat damage, mould growth and contamination, could occur as a result 

of the presence of insects (alive or dead) (Hagstrum et al. 1999; Flinn et al. 2003, 2007, 

2010). Reported grain loses attributed to stored-grain pests has ranged from 9% in the 

United States to 20% in developing countries (Pimentel & Gorham 1991). 

4.3.3 Weeds 

Risk of grain contamination with weeds as a result of blending at load increases with the decline 

in grain quality. Risk of importation of weed species identified as of biosecurity concern to 

Australia would be reduced if only high-grade grain, in good condition and with minimal 

admixture, was imported. 

 The potential entry pathway for exotic weed seeds into new areas is through spillage 

during the handling and storage of imported grains. Internationally-traded grain 

commodities are recognised as a pathway for the introduction of exotic weeds (Jehlík & 

Hejný 1974; Hodkinson & Thompson 1997; Kurokawa 2001; Asai et al. 2007; Benvenuti 

2007; Jehlík & Dostálek 2008; Darbyshire & Allison 2009; Mekky 2010; Shimono & 

Konuma 2008; Michael et al. 2010; Salisbury & Frick 2010; Shimono et al. 2015; Wilson 

et al. 2016). 

 Establishment of exotic weed species requires growth of plants from spilled seed. 

Accidental spills are an unfortunate reality of grain handling systems, as evidenced by 

weed and volunteer grain flora along railway tracks, roadsides and ports, and around 

mills and other grain processing facilities (Karnkowski 2001; Dostálek & Jehlík 2004; 

Jehlík & Dostálek 2008; Hecht et al. 2014; Shimono et al. 2015). 
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 Spread of exotic weed species from an initial location could be through natural spread 

(e.g. wind dispersal, livestock or wildlife), or through human-mediated activities (e.g. via 

transportation routes on shoes, tyres or conveyances). Human-mediated seed dispersal 

has the potential to spread exotic weed species much further and faster than natural 

seed dispersal (Shimono et al. 2015). If an exotic weed species was to establish in an 

Australian grain production area, there would be a likelihood that further spread would 

occur through the sharing of equipment among farmers, and the use of contaminated 

commercial seed stocks or feed (Thill & Mallory-Smith, 1997; Barroso et al. 2006; 

Shimono & Konuma 2008). 

 The introduction and spread of exotic weed species could have significant consequences 

for Australia’s grains industry and environment, as these species can reduce crop yields 

(Pimentel et al. 2000; Marbuah et al. 2014) and the abundance and richness of native 

flora and fauna (Gaertner et al. 2009; Powell et al. 2011; Vila et al. 2011). Weeds cause 

significant ecological damage to the Australian natural environment, and the estimated 

cost to the Australian economy of weed control costs and lost agricultural production is 

$4 billion annually (Sinden et al. 2004), excluding the impacts on the environment and 

community. 

4.4 Risk management strategy 
The pests of biosecurity concern associated with imports of bulk wheat from the Canadian 

Prairies include the pathogen C. gramineum, various stored grain pests and weed seeds. The 

introduction and spread of these pests could have significant consequences for the Australian 

grains industry in terms of increased production costs and production losses through reduced 

yield, and may also impact grain exports. Therefore, risk mitigation measures are both necessary 

and justified. 

The risk management strategy for bulk wheat from the Canadian Prairies for processing is based 

on critical control points along the pathway that reduce the risk of introduction of pests of 

biosecurity concern and thus achieve the ALOP for Australia. Control points will be applied at: 

 pre-export by sourcing grain from low risk areas, stipulating grain grades, using clean 

transport units, and obtaining regulatory assurance (i.e. NPPO certification) 

 on-arrival by consignment inspection and verification, and use of secured handling and 

transport to manage the risks and impacts of spillage, and limitation of diversion, and 

 at processing stages by use of department-approved facilities under an approved 

arrangement. 

Components of the risk management strategy for bulk whole wheat consignments from the 

Canadian Prairies are described as follows. 

4.4.1 Pre-export requirements 

 
Wheat must be sourced from low risk areas 

The objective of this requirement is to source wheat from areas where pests of biosecurity 

concern, and pathogens capable of producing aerially dispersed spores, such as smuts and bunts, 

are not present. 
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The pathogens of wheat that are known to produce air-borne spores are either not present in 

Canada (e.g. Puccinia graminis Ug-99 and Tilletia indica) or are present in Canada, but absent 

from the Canadian Prairies, (e.g. Tilletia controversa). Cephalosporium gramineum is present in 

the Canadian Prairies. This fungus requires high moisture and low temperatures to sporulate; 

commercially harvested grains generally have less than 14% moisture content, meaning that it is 

highly unlikely that it would sporulate on stored wheat, weed seeds or plant residues. 

CFIA will inform the department through the IPPC contact point if the pest status changes in 

Canada and/or the Canadian Prairies region (with the exception of C. gramineum, Table 1). 

Stipulated grain grades must be sourced 

The objectives of this requirement are to ensure that imported wheat is of a grade that will have 

only low levels of foreign material including other weed seeds and soil. 

Only commercially-cleaned, spring wheat certified by the Canadian Grain Commission as No. 1 

or No. 2 Canadian Western Red Spring (CWRS), No. 1 or No. 2 Canada Western Hard White 

Spring (CWHWS), No. 1 Canadian Western Soft White Spring (CWSWS), No. 1 Canadian Prairie 

Spring Wheat (CPSW) or No. 1 Canadian Prairie Spring Red (CPSR), based on samples drawn 

during loading of the export vessel, will be allowed entry into Australia. 

Importations restricted to high-quality spring wheats are expected to minimise the risk of 

accidental introduction of Cephalosporium gramineum and presence of weed seed 

contamination. 

Clean transport units must be used 

The objective of this requirement is to minimise cross-contamination by infestible crop residues, 

contaminants or pests that could affect the integrity of bulk materials, and which could 

compromise phytosanitary certification by CFIA. 

Use of clean transport units will be required to ensure bulk wheat is not contaminated during 

transportation. The grain-loading path from farm and rural storage facilities to the ship must be 

clean and free from infestible crop residues, contaminants or pests, as verified by inspection. 

Transported along the export pathway in conveyances (e.g. railcars, trucks) that have been 

thoroughly cleaned prior to loading to prevent contamination with imported and/or local whole 

grain, stock feed or stock feed ingredients, insect pests, and other infestible residues, soil, animal 

or avian remains, faeces or any other extraneous contamination. Assurance of conveyance 

cleanliness could be provided through third party inspection certification or recognition of 

industry quality management systems that manage contamination risks. 

During the 2019 official visit, it was confirmed that the Canadian Grain Commission (CGC) or 

CFIA inspect grain terminal elevators to verify freedom from residues from previous cargos and 

freedom from pest infestation. CFIA also undertakes inspection of vessels prior to loading to 

verify freedom from residues from previous cargos and freedom from pest infestation. Under 

Canada’s legislation (Plant Protection Regulations), no person is allowed to load grain onto a 

vessel for export unless the ship has been inspected and found free from residues and approved 

for loading by a CFIA Inspector. 
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Exports to be accepted only from specified ports 

The objective of this requirement is to ensure consignments are not cross-contaminated with 

Tilletia controversa, which is a pathogen identified as being of biosecurity concern to Australia. 

Canadian Prairies wheat destined for Australia must be exported through the Port of Vancouver. 

Wheat must not be exported via the Great Lakes/St. Lawrence Seaway (e.g. ports in the city of 

Thunder Bay) due to the potential for contamination with Tilletia controversa. 

 
Off-shore export certification must be provided 

The objective of this requirement is to ensure that the pre-export requirements stipulated in the 

import conditions have been met. 

CFIA must ensure the pathway to export is effectively managed to meet Australia’s 

requirements. This may include, but is not limited to, the management of conveyances, storages, 

discharge and transfer equipment and loading facilities. 

The Canadian NPPO (CFIA) must issue a Phytosanitary Certificate for each consignment 

endorsed with the following additional declarations: 

i) ‘Alternaria triticina, Magnaporthe oryzae-Triticum pathotype, Puccinia graminis 

strain Ug 99 and Tilletia indica are not present in Canada’ 

ii) ‘The grain in this consignment originates from <insert name of province(s)> that 

has/have been surveyed and found free of Tilletia controversa’ 

iii) ‘Representative samples of grain from the consignment for export to Australia have 

been drawn and visually inspected in accordance with official procedures, and 

determined to be free from all species of Trogoderma and free from infestation by 

stored product pests of biosecurity concern to Australia’. 

The Canadian Grain Commission (CGC) must provide certification of the grade of wheat with 

reference to Canadian grain standards. 

4.4.2 Entry requirements 

 
Import permit required 

An import permit issued by the department will be required prior to importation of wheat 

sourced from the Canadian Prairies. The permit conditions will stipulate the requirements that 

must be met to manage biosecurity risks along the domestic import pathway. 

 
On arrival-inspection and verification 

The objective of this requirement is to confirm that the consignment meets Australia’s 

certification requirements and import conditions. 

On arrival in Australia, the department will undertake a documentation assessment to confirm 

that entry requirements have been met. Each consignment must be accompanied by: 

 a Phytosanitary Certificate issued by the CFIA that bears the following required 

additional declaration(s): 
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iv) ‘Alternaria triticina, Magnaporthe oryzae-Triticum pathotype, Puccinia graminis 

strain Ug 99 and Tilletia indica are not present in Canada’ 

v) ‘The grain in this consignment originates from <insert name of province(s)> that 

has/have been surveyed and found free of Tilletia controversa’ 

vi) ‘Representative samples of grain from the consignment for export to Australia have 

been drawn and visually inspected in accordance with official procedures and 

determined to be free from all species of Trogoderma and free from infestation by 

stored product pests of biosecurity concern to Australia’. 

 assurance of conveyance cleanliness could be provided through third party inspection 

certification or recognition of industry quality management systems that manage 

contamination risks. Transported along the export pathway in conveyances (e.g. railcars, 

trucks) that have been thoroughly cleaned prior to loading to prevent contamination 

with imported and/or local whole grain, stock feed or stock feed ingredients, insect 

pests, and other infestible residues, soil, animal or avian remains, faeces or any other 

extraneous contamination; 

 a Canadian Grain Commission’s certification of the quality and grade of the wheat, which 

must comprise only No. 1 or No. 2 CWRS, No. 1 or No. 2 CWHWS, No. 1 CWSWS, No. 1 

CPSW or No. 1 CPSR, based on samples drawn during loading of the export vessel. 

 evidence/official documentation to the effect that wheat has been exported through the 

Port of Vancouver. 

After verifying compliance of documentation against entry conditions, the department will 

inspect a sample of the grain from the consignment using standard procedures to verify freedom 

from live insects, disease symptoms, soil and extraneous material. 

 
Non-compliance 

Non-compliance may result in the refusal of permission to discharge, and/or the application of 

additional biosecurity measures, corrective actions and heightened departmental supervision 

throughout the onshore component of the import pathway. Significant non-compliance may 

result in suspension or revocation of import permits and approved arrangement status or 

enforcement action including civil or criminal prosecution, and may lead to a review of the 

conditions of entry including audits of the offshore component of the pathway. 

 

4.4.3 Grain containment and handling requirements 

Imported grain must be secured and handled to manage the risks and impacts of spillage, dust 

and soil discharge and diversion. This applies to all activities associated with discharge 

operations, secure transport to and from approved storage and processing facilities, storage, and 

management of biosecurity waste. 

 

4.4.4 Grain processing requirements 

Processing imported grains under an approved arrangement 

The objective of this requirement is to render the wheat non-viable, to address any residual risk 

posed by seed-borne, debris-borne or soil-borne Cephalosporium gramineum and contaminant 

seeds. Imported wheat from the Canadian Prairies must be processed as stipulated by the permit 
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conditions. Wheat imported from the Canadian Prairies must be processed at the department-

approved facilities under an approved arrangement to manage any residual biosecurity risks. 

Only processed goods may be released from biosecurity control.
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5 Conclusions and recommendations 
The department has identified a number of biosecurity risks associated with the import of bulk 

grain imports, and some specific pests associated with the import pathway for bulk wheat from 

Canada. 

Critical control points for managing these risks have been identified for consideration in the 

process of assessment of import permit applications for bulk wheat from Canada. 

This review takes into account information provided by the Government of Canada, and 

obtained during an official visit by the department to North America in early February 2019. 

The department considers that plant biosecurity risks associated with bulk wheat sourced from 

the Canadian Prairies for processing can be effectively managed in accordance with the risk 

management measures outlined in this document. 
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