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Executive summary  

Genetic modification involves the introduction of genetic material from another species in a 
manner that would normally not be achieved through conventional breeding techniques.  

The benefits sought through the adoption of Genetically Modified (GM) crops generally relate 
to gains in yield, a decreased use of pesticides or the use of less harmful pesticides, more 
cost-effective weed and pest management and savings in labour and fuel costs.  Future 
developments may see the introduction of improved consumer acceptance and nutritional 
values. 

The cultivation of GM crops within Western Australia is prohibited by the GM Crops Free 
Areas Act 2003 (the Act) which seeks to guard against damage to the State’s markets and 
reputation by preventing the introduction of GM crops before adequate segregation and 
identity preservation systems are in place.  The 2009 Trials Program sought to test and 
demonstrate the grain industry’s ability to segregate GM and non-GM canola.  It also sought 
to demonstrate the agronomic viability of GM canola under Western Australian conditions.   

The trials program was enabled by exemption orders issued under the Act by the Minister for 
Agriculture and Food.  It was limited to varieties incorporating the Roundup Ready® 

technology – the only GM canola type currently available in commercial quantities in 
Australia.  

The Roundup Ready technology confers partial tolerance to the growing plant against 
herbicides containing glyphosate – such as the Roundup family of herbicides.  

The trials program involved five Roundup Ready varieties, each developed by breeding 
companies licensed by Monsanto to develop and market canola varieties containing the 
Roundup Ready technology.  

The trial was conducted on 18 commercial farms and two DAFWA sites, with most properties 
involving both commercial and small-scale plantings - the latter being used for a range of 
demonstration and research purposes. 

All sites were planted between 22 April and 26 May 2009.  Fifteen growers chose to seed dry 
while the remainder planted into moisture following rainfall.  A total of 19 commercial-scale 
plantings (7 to 70 hectares each) and 33 small-scale plantings (2250 to 4040 square metres 
each) represented a total area of 860 hectares. 

One site was abandoned as a result of exceptionally dry conditions, with poor germination of 
both the canola and the weeds which were the subject of the trial.  

Harvest commenced in late October 2009 and concluded in early January 2010.  A total of 
1223 tonnes of GM canola was delivered to designated CBH receival points at Mount 
Kokeby and Forrestfield.  Yields from the commercial-scale plantings ranged from 0.7 to 2.0 
tonnes per hectare, with oil contents between 41.3 and 47.6 per cent.   

All GM canola delivered to CBH has been marketed and is due to be exported in February 
2010.  

While noting a number of imposts involved in using Roundup Ready and other GM 
technologies, growers involved in the trial program considered that such varieties would have 
a valuable place in their farming systems, and all were enthusiastic about the prospect of 
growing GM canola in the future.  
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The role of the Department of Agriculture and Food Western Australia (DAFWA) in the 
program was to approve the design and proposed conduct of each planting; ensure the 
program was conducted in a manner consistent with the exemption order; assist in facilitating 
the trial; and prepare this report for the Minister of Agriculture and Food as an aid to 
consideration of the future application of the GM canola technologies in Western Australia. 

DAFWA identified and investigated a total of 11 incidents during the program, concluding that 
each could be managed effectively, and that none threatened the industry’s ability to ensure 
segregation of GM and non GM canola. 

DAFWA considers that the trials program was successful in that it demonstrated that: 

• the Western Australian grains industry has the ability to maintain segregation of GM 
and non-GM canola throughout the supply chain; and  

• GM canola incorporating Roundup Ready technology is agronomically viable under 
Western Australian farming conditions. 

DAFWA considers that the industry’s ability to confidently demonstrate the integrity of 
segregation measures for GM and non-GM canola relies on the availability of a simple, 
sensitive, cheap, and rapid test for the presence of GM material – such as the strip tests 
used throughout this trials program.  Consultation with grains industry stakeholders revealed 
broad agreement regarding this benefit.  

DAFWA also considers that effective stewardship of Roundup Ready varieties is important in 
minimising the risk of developing glyphosate tolerant weeds.   
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1. Introduction  

1.1. Aims of the 2009 GM Canola Trials Program 

The growing of GM canola in Western Australia is currently prohibited under the GM Crops 
Free Areas Act 2003 (The Act), which seeks to guard against  the risk of “… the State’s 
markets and its good reputation (being) seriously damaged if the introduction of GM crops is 
allowed before adequate segregation and identity preservation systems are in place.”1  This 
program aimed to test and demonstrate these systems; and to provide local experience 
throughout the grains supply chain in the segregation of GM and non-GM canola types.  

The program also sought to demonstrate the agronomic viability of canola varieties 
incorporating the Roundup Ready technology under Western Australian conditions – these 
being the only GM canola type currently available in commercial quantities in Australia.  

1.2 Role of DAFWA in the Trials Program 

The primary role DAFWA was to ensure that the program was conducted in a manner 
consistent with the letter and spirit of the exemption granted under the Act. This included the 
establishment and approval of specific conditions under which the program was to be 
conducted; and the assignment of officers authorised to monitor compliance with these 
conditions.  DAFWA also assisted in the general facilitation of the trial in line with its role as 
an economic development arm of the Government.  

1.3 Purpose of this Report  

This report, developed for the Minister of Agriculture and Food, is intended to assist the 
Minister in decisions regarding the future application of GM canola technologies in Western 
Australia.  The report outlines the key elements of both the commercial-scale and small-scale 
trials, from which it draws a number of observations and findings relevant to any future 
application of the GM canola technologies in Western Australia. 
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2. Genetically modified (GM) organisms and GM crops  

2.1 Genetically modified organisms 

Genetically modified organisms (GMOs) are formally defined in Section 10 of the Australian 
Gene Technology Act 2000 and Schedule 1 of the Gene Technology Regulations 2001.  A 
more general description of a genetically modified organism is: 

An organism (the host) which attains genetic material from another species (the donor) that 
could normally not be attained through conventional breeding techniques.  The purpose of 
the inserted genetic material will be to produce a protein normally foreign to the host, 
regulate production of a protein within the host or enable identification of cells or plants of the 
host containing the inserted genetic material. 

A genetically modified (GM) crop is one where genetic modification has been used to 
incorporate one or more specific genes for known activities into the crop plants.  

2.2. The intention of GM crop technologies 

The benefits sought through the adoption of genetically modified (GM) crops vary from 
country to country but generally include gains in yield; a decreased use of pesticides or the 
use of less harmful pesticides; more cost-effective weed management; and savings in labour 
and fuel costs.  Many of these savings result in significant environmental benefits. 

2.3 GM crops in Australia 

Global planting of GM crops has steadily increased since the first large scale commercial 
planting of 1.7 million hectares in Argentina, USA, Mexico, Canada, China and Australia in 
1996.  In 2007, 114.3 million hectares was sown to GM crops in 23 countries.  

Australia has an integrated national regulatory system for genetically modified organisms 
(GMOs) which is underpinned by an intergovernmental agreement between the Australian 
Government and all States and Territories.  The Australian regulatory agency - the Office of 
the Gene Technology Regulator (OGTR) - has primary responsibility for ensuring the health 
and safety of people and the environment in relation to GMOs.  Through the 
intergovernmental agreement and a policy principle established within the Australian Gene 
Technology Act 2000, States and Territories are responsible for identifying and managing 
any risks posed to markets and trade by dealings with GMOs.  

Since 2001, the OGTR has approved four types of GM carnations, eight types of GM cotton, 
one GM rose and two types of GM canola for commercial cultivation: the canola types being 
based on the Roundup Ready technology developed by Monsanto and the InVigor® 
technology developed by Bayer.  

Cultivation of GM cotton has expanded rapidly, with over 95 per cent of Australia’s 2008-09 
cotton crop planted with GM types.2 

Australia has been cautious in its approvals and regulation of GM crops – especially those 
aimed primarily at food and feed uses.  This has resulted in a much slower adoption rate of 
GM canola in Australia than for GM cotton.  While the OGTR issued licences for the 
commercial release of Roundup Ready and InVigor canola varieties in 2003, they were not 
planted commercially until 2008.  This slower rate of adoption was mainly due to the major 
canola growing States (Western Australia, Victoria, New South Wales and South Australia) 
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placing moratoriums on cultivation of GM canola while they considered its potential impact on 
markets and trade.  

New South Wales, Victoria and South Australia reviewed their moratoriums on the 
commercial cultivation of GM canola in 2008.  The Victorian review panel recommended that 
the Victorian moratorium be allowed to expire while the New South Wales panel 
recommended the New South Wales moratorium be removed.  The South Australian review 
panel recommended that the cultivation of GM canola be permitted in all of South Australia 
apart from Kangaroo Island.  

The New South Wales and Victorian Governments subsequently decided to end their 
respective moratoriums on commercial cultivation - leading to the first Australian commercial 
plantings of GM canola in both States in 2008.  A total of 107 growers planted 9600 hectares 
of Roundup Ready varieties,3 with 9336 tonnes of grain being harvested.  All of the harvested 
grain was crushed, with the resulting oil sold into the domestic market by late 2009.4 

Although difficult climatic conditions produced relatively low yields in 2008, the area sown to 
GM canola increased to about 40,000 hectares in Victoria and New South Wales in 2009.  As 
documented in the GRDC report on the 2008 GM crops: “… generally growers who have 
tried the new technology have been happy with the improved weed control and the additional 
tool it provides in fighting herbicide resistant weeds.”5  

An industry report on management procedures used in the 2008 crops found that the grain 
industry had achieved all the steps required to ensure market choice, concluding that there 
was no need for any revision of the adopted market choice protocols.8   

2.4 GM Crops in Western Australia 

The moratorium on commercial cultivation of GM crops is underpinned by the GM Crops 
Free Areas Act 2003 (the Act)6 which seeks to preserve the identity of non-GM crops by 
designating the whole of the State as an area in which GM crops must not be cultivated, with 
provision for all or any part of the State to be exempted under specified circumstances.  

A number of exemption orders have since been issued under the Act for small-scale 
research trials.  Late in 2008, the Minister for Agriculture and Food, the Hon Terry Redman 
MLA, advised his intention to issue exemptions under the Act for:  

• the commercial production of GM cotton in the Ord River Irrigation Area; and  

• a limited, commercial-scale trial to demonstrate the supply chain management and 
agronomic viability of OGTR-licensed GM canola.   
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3. Details of the 2009 GM Canola Trials Program 

3.1. Roundup Ready technology  

The 2009 genetically modified canola trials involved five GM varieties, each utilising the 
Roundup Ready technology.  While canola utilising Bayer’s InVigor technology has also been 
licensed by the OGTR for commercial release in Australia, commercial quantities of InVigor 
seed were not available for the 2009 trials. 

The Roundup Ready technology – which is utilised across a number of crop types – confers 
partial tolerance to the growing plant against herbicides containing glyphosate. Glyphosate 
acts by blocking the activity of the EPSPSi enzyme necessary for protein synthesis in plants. 
However, glyphosate does not block a metabolically equivalent enzyme found in soil 
bacteria.  The Roundup Ready technology is based on inserting the gene for the bacterial 
enzymeii into a plant to provide it with an alternate metabolic pathway in the presence of 
glyphosate.  This tolerance is enhanced by the insertion of a second bacterial geneiii which 
breaks glyphosate down to non-herbicidal compounds.  The patent for the Roundup Ready 
technology expires in 2012.   

3.1.1 Variety development and licensing 

Monsanto has commercial agreements with Pacific Seeds, Pioneer Hi-Bred, Nuseed and 
Canola Breeders Western Australia, allowing these companies to breed canola varieties 
containing the Roundup Ready genes.  

Farmers wishing to purchase and grow Roundup Ready canola varieties must comply with 
the conditions of a stewardship program designed to comply with Australian regulatory 
requirements and to support and ensure the sustainability of the Roundup Ready 
technology.7 

3.1.2 Strip tests 

The presence of the Roundup Ready material can be detected in both the seed and plant 
tissues by way of a commercially available strip test8, enabling the real-time detection of GM 
material in the seed, growing plant and resultant crop.  DAFWA officers used strip tests to 
test for the presence of GM canola volunteers whilst monitoring trial sites; and CBH staff 
used them to test for contamination of all non-GM canola delivered by the GM canola trial 
farmers.  

3.2 Trial sites and types  

The Minister for Agriculture and Food announced on 15 April 2009 the location (locality and 
road name) of each of the 20 properties involved in the trials program, comprising 18 
commercial farms and DAFWA research sites at Gibson (Esperance Downs Research 
Station) and Wicherina near Geraldton (Valentine Road Research Annexe).  Most properties 
hosted a combination of commercial and small-scale plantings. 

The area planted to GM canola planting across all 20 properties totalled 860 hectares 
(including both large commercial and small-scale plantings). 

                                                
i EPSPS 5-enolpyruvylshikimate-3-phosphatesynthase  
ii CP4 EPSPS isolated from Agrobacterium strain CP4 
iii goxv247 isolated from Ochrobactrum anthropi 
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The 19 commercial-scale plantings were undertaken on 17 commercial farms (there being no 
intention to establish a commercial-scale planting on the Lake Ninan farm) and the two 
DAFWA sites. 

Commercial plantings involved five varieties of Roundup Ready canola provided by four seed 
companies, with individual plantings varying between 7 to 70 hectares (Table 1).  

There were a total of 33 small-scale plantings, the area of which varied between 2250 and 
4040 square metres (Table 2).  These plantings, each undertaken by one or more of the 
commercial partners, were carried out for a variety of purposes as below. 

• Three herbicide tolerance trials to provide herbicide efficacy data to support regulatory 
applications to the Australian Pesticides and Veterinary Medicines Authority. 

• Four technology demonstration trials to demonstrate Roundup Ready technology and the 
control of Roundup Ready volunteer plants.  These trials were not intended to progress to 
harvest; and were destroyed in early September.  

• Five systems trials comparing Roundup Ready, Clearfield® and triazine tolerant canola 
systems.  These were progressed to harvest so as to provide yield data.  

• Ten commercial partner trials focused on providing more information on the performance 
or use of Roundup Ready herbicide. 

• Five National Variety Trialiv sites, four of which progressed to harvest, the fifth being 
abandoned after being over-sown with a commercial GM canola crop. 

                                                

iv A national program for the comparative testing of new and established varieties under standardised 
conditions, supported by the GRDC and industry partners. 
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Table 1 Commercial-scale plantings under the 2009 GM Canola trials program 

Road &  
locality 

Area 
announced 

(ha) 

Area 
actual 
(ha)a 

Variety Seed  
supplier 

Yield 
(t/ha)b 

Oil content 
(%)c 

Lake Mears Rd, 
Aldersyde 30 24.17 CHYB-166RR CBWA 0.96 44.4 

Top Beverley Rd, 
Beverley 50 51.47 Hyola 502RR 

Hyola 601RR Pacific  1.77 44.0 
42.0 

Brookton-Corrigin 
Rd, Bulyee 42 42.24 GT61 Nuseed 1.22 42.0, 41.8 

42.8 
Bulgin Rd,  
Warding East 50 52.40 Hyola 502RR Pacific  1.55 45.6 

45.6 
Bulgin Rd,  
Warding East 32 31.5 CHYB-166RR CBWA 1.36 43.6 

RP Fence North 
Rd, Watercarrin 50 44.24 GT61 Nuseed 0.69 45.0 

RP Fence Rd, 
Harrismith 30 23 GT61 Nuseed 1.25 44.8 

Valentine Rd, 
Wicherina 7 7 GT61 Nuseed 1.18 42.0 

Frankland-Kojonup 
Rd, Frankland 65 58.99 46Y20(RR) Pioneer  1.06 46.5,  

46.6 
Coolgardie-
Esperance Hwy, 
Gibson 

15 15 Hyola 502RR 
Hyola 601RR Pacific  1.95 44.1 

Haig Rd,  
Kendenup 42 51.66 46Y20(RR) Pioneer  1.72 45.2, 

46.1 
Thomson Drive,  
South Stirling 62 64.45 46Y20(RR) Pioneer  2.00  47.6, 47.5, 

45.8 

Wandoora Rd, 
Mobrup 50 53.5 Hyola 502RR 

Hyola 601RR Pacific  1.98 45.2  
44.4 

Corrigin-
Quairading Rd, 
Wamenusking 

50 47.72 Hyola 502RR Pacific  0.83 41.8 

South Stirlings 
School Rd, 
Takalarup 

56 57.21 46Y20(RR) Pioneer  1.82 46.4  
46.2 

Woogenilup North 
Rd, Takalarup 70 70.00 46Y20(RR) Pioneer  1.81 47.1, 47.0, 

46.3 

Woogenilup North 
Rd, Woogenilup 50 57.85 GT61 Nuseed 1.20 43.5 

Cubbine Rd, 
Balkuling 50 50.74 GT61 Nuseed 1.23 44.0 

44.1 

Top Beverley Rd, 
Gilgering 50 58.45 Hyola 502RR Pacific  1.64 41.3 

46.5 
a   Actual areas planted calculated using GPS coordinates provided by Monsanto.  
b   Yields calculated using CBH weighbridge statements against grower reports of areas harvested. 
c   If the GM growers delivered more than one load of GM canola, oil content of each load is shown, 

with individual values reported for composite truck and trailer loads 
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Table 2 Small-scale trial plantings under the 2009 GM Canola Trials Program 

Road & 
locality 

No. of 
trials 

Trial ID 
& area 

(m2) 
Purpose 

Associated 
commercial 

entities 

Progression to harvest and fate 
of harvested GM graina 

Lake Mears 
Rd, Aldersyde 1 3000 Herbicide 

tolerance Agrisearch Yes. Site harvested by Agrisearch 
and grain delivered to CBH  

A 
3500b 

Technology 
demonstration 

No. Site intentionally sprayed-out at 
end of trial (early podding stage)  

Top Beverley 
Rd, 
Beverley 

2 
B 

3000b Formulation  

Nufarm & 
Kalyx  Yes. Site harvested by Kalyx and 

harvested GM grain delivered to 
CBH along with that from 

commercial-scale trial  
A 

2800 
Wild radish 
efficacy 

Nufarm & 
Kalyx  

No. Site intentionally sprayed-out at 
end of trial (early podding stage)  

Brookton-
Corrigin Rd, 
Bulyee 

2 
B 

4040 
National Variety 
Trial 

GRDC & 
Kalyx  

Yes. Site harvested by Kalyx and 
GM grain delivered to CBH with GM 

grain from Harrismith commercial 
plantingc  

A 
2500b Compatibility  Nufarm & 

Kalyx  Bulgin Rd, 
Warding East 2 

B 
3000 

Herbicide 
tolerance Agrisearch 

Yes. Site harvested by Kalyx and 
harvested GM grain delivered with 
GM grain from commercial planting 

to CBH  

A 
3500b 

Technology 
demonstration Bulgin Rd, 

Warding East 3 
B, C 

2 x 3500 
Volunteer 
control 

Nufarm & 
Kalyx  

No. Site intentionally sprayed out at 
end of trial (early podding stage)  

RP Fence Nth 
Rd, 
Watercarrin 

1 2800 Wild radish 
efficacy 

Nufarm & 
Kalyx  

No. Site intentionally sprayed-out at 
end of trial (early podding stage)  

A 
2250 

Systems 
evaluation 

Nufarm & 
Kalyx  RP Fence Rd, 

Harrismith 2 
B 

4040 
National Variety 
Trial 

GRDC & 
Kalyx  

Yes. Site harvested by Kalyx and 
harvested GM grain delivered with 
GM grain from commercial planting 

to CBH  

A 
4040 

National Variety 
Trial 

GRDC & 
Kalyx  Frankland-

Kojonup Rd, 
Frankland 

2 
B 

4000 Breeder yield Pioneer & 
Kalyx 

No. Trials over-sown by grower and 
abandoned 

A 
1750b 

Technology 
demonstration 

Nufarm & 
Kalyx  

No. Crop intentionally destroyed at 
early podding 

B 
2250b 

Systems 
evaluation 

Nufarm & 
Kalyx  

Coolgardie-
Esperance 
Hwy,  
Gibson 

3 

C 
4040 

National Variety 
Trial 

GRDC & 
Kalyx  

Yes. Site harvested by Kalyx and 
GM grain buried at least 1 metre 

underground 

A 
2250 

Systems 
evaluation Thomson 

Drive, South 
Stirling 

2 
B 

2800 
Wild radish 
efficacy 

Nufarm & 
Kalyx  

Yes. Site harvested by Kalyx and 
GM grain delivered with GM grain 
from commercial planting to CBH  

A 
4000 Wandoora Rd,  

Mobrup 2 
B 

4000 

Breeder yield 
 

Pacific & 
Kalyx  

Yes. Site harvested by Kalyx and 
GM grain delivered with GM grain 
from commercial planting to CBH  
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Road & 
locality 

No. of 
trials 

Trial ID 
& area 

(m2) 
Purpose 

Associated 
commercial 

entities 

Progression to harvest and fate 
of harvested GM graina 

South Stirlings 
School Rd, 
Takalarup 

1 4000 Tolerance 
screen 

Pioneer & 
Kalyx  

Yes. Site harvested by grower and 
GM grain delivered with GM grain 
from commercial planting to CBH  

Woogenilupe 
North Rd, 
Takalarup 

1 2800b Wild radish 
efficacy Nufarm As above  

Woogenilup 
North Rd, 
Woogenilup  

1 4040 National Variety 
Trial 

GRDC & 
Kalyx  

Yes. Site harvested by Kalyx and 
delivered with grain from South 
Stirling commercial planting to 

CBHc 

Ab 
2800 

Wild radish 
efficacy Kalyx  

Yes. Site harvested by Kalyx and 
harvested GM grain delivered with 
GM grain from commercial planting 

to CBH  
Cubbine Rd, 
Balkuling 2 

B 
3000 

Herbicide 
tolerance Agrisearch Yes. Grain delivered to CBH  

A 
3000 

Breeder variety 
trial 

Pacific & 
Agrisearch 

Yes. Site harvested by Agrisearch, 
grain delivered to CBH  

Top Beverley 
Rd, Gilgering 2 

B 
2070 

Blackleg 
nurseryd 

Kalyx & Aust 
Oilseed 
Association 

No. Site intentionally sprayed-out at 
end of trial (early podding stage)  

A 
900b 

Technology 
demonstration 

No. Site intentionally sprayed-out at 
end of trial (early podding stage)  

Valentine Rd, 
Wicherina 2 

B 
2250b 

Systems 
evaluation 

Nufarm Yes. Site harvested by DAFWA and 
GM grain buried more than 1 metre 

underground 

A 
2250  

Systems 
evaluation Wongan Hills-

Calingiri Rd, 
Lake Ninan  

2 
B 

2800 
Wild radish 
efficacy 

Nufarm & 
Kalyx  

No. Crop destroyed using herbicide 
in July 

a  All GM growers with small-scale trials proceeding to maturity complied with requirement to sign a declaration 
detailing the fate of any GM grain harvested from small-scale trials.  

b  Trial located within commercial planting area. 
c  Grain from small-scale trials harvested after the commercial crop on the same property was double-bagged 

and transported to the nearest unharvested GM commercial trial and both GM grain types mixed before 
transport to CBH.  Chain of custody documents is held by DAFWA.   

d  Part of national screening program to assess blackleg resistance of new and established varieties. 
e  Woogenilup is also spelt as Woogenellup. 
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3.3 Application and approval process 

All plantings were enabled by an exemption order issued by the Minister for Agriculture and 
Food, with that order requiring that each planting be approved by the Chief Executive Officer 
of DAFWA.  Each grower also had to comply with a number of conditions set by Monsanto 
under its Licence & Stewardship and Technology Use agreements. 

Growers interested in participating in the trials were required to lodge an expression of 
interest with Monsanto prior to attending a training and accreditation session run by 
Monsanto and Nufarm on 23 February 2009.  This session, which involved growers, 
agronomists and commercial agents, was designed to ensure all parties having a potential 
involvement in the program were sufficiently trained and had the appropriate information and 
tools to use the technology in a sustainable and lawful manner, in coexistence with other 
farming systems.  

Following training and accreditation, those growers who remained interested lodged 
applications with DAFWA using the form shown in Appendix 1.  In assessing individual 
applications, DAFWA considered the technical and managerial competency of each grower 
and the appropriateness of their proposed crop management and rotational plans.  
Confirmation was also sought that each applicant had met all requirements stipulated by 
DAFWA, namely that they had: 
• notified their neighbours of their intention to plant GM canola; 
• completed or were in the process of completing the CBH Better Farms IQv quality 

assurance program; 
• accepted responsibility for any costs incurred, or income forgone, by themselves as a 

consequence of the trial; and for the on-going monitoring of the site and surrounding 
areas and any associated remedial action; and 

• agreed to provide access to DAFWA officers to inspect the trial site and other areas, 
equipment, facilities or documents related to the trial. 

These requirements were additional to those set out in the Monsanto agreements, which 
included that growers: 
• follow the Monsanto Crop Management Plan and Resistance Management Plan; 
• maintain a Crop Management Plan checklist and Resistance Management Plan to 

demonstrate compliance with the plans; 
• only deliver GM grain to CBH; and declare it as having been produced from Roundup 

Ready seed upon delivery; 
• not save seed for use in planting in future years; and 
• allow Monsanto or nominated auditors to verify the technology is being used in 

compliance with the agreements. 

Figure 1 outlines the key steps involved in applying for and undertaking a commercial-scale 
GM canola planting under the 2009 trials program. 

                                                

v An on-farm quality assurance program built to meet SQF 1000 and HACCP compliance requirements 
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GM canola process for 2009 

Lodge expression of interest in participating in the trials program 

 

Attend grower accreditation course 

 

Choose GM canola variety/varieties to be used 

 

Sign Licence & Stewardship and Technology User Agreements 
(incl. development of Crop and Resistance Management Plans) 

 

Inform neighbours 

 

Gain formal approval from DAFWA to participate in the trials 

 

Receive and store seed on-farm in original packaging away from other canola seed.  
Establish and maintain records of all management practices and deliveries 

 

Sow using clean equipment and observing buffer zone requirements.  
Retain empty seed bag labels 

 

Advise CBH of GM variety planted and estimated yield 

 

Monitor crop growth stages and weed populations 

 

Apply Roundup Ready herbicide at required stages of crop growth  
Inspect and report herbicide efficacy  

 

Apply required plant and equipment hygiene at harvest of GM canola 

 

Deliver to an appropriate receival site.  
Declare as GM type 

 

Monitor for and destroy any GM volunteer plants germinating on farm  
including paddock, clean-down areas or storage areas and spillages 

 

Figure 1  Key steps in applying for and undertaking a commercial-scale GM canola  
planting under the 2009 trials program 
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3.4 Seed importation and delivery  

GM canola seed for the trials was imported into Western Australia in accordance with 
standard quarantine requirements as stipulated by Quarantine Western Australia (QWA).  
These requirements include the seed being certified by an accredited seed laboratory prior to 
entering the State and being visually inspected for contaminants and to ensure the integrity 
of all packaging. 

All seed was trucked from Melbourne in steel or wooden, crush resistant containers.  Seed 
was transported via Queensland and Kununurra due to the current South Australian 
moratorium on the transport of GM materials through that State.  

The CBWA seed, sourced from Chile, was inspected and cleared by the Australian 
Quarantine and Inspection Service (AQIS) upon arrival in Melbourne before being 
transported to Western Australia and subjected to further inspection by QWA. 

An incident was identified in regard to the import of GM seed in which a courier delivered GM 
seed directly to a small-scale trial manager rather than to QWA.  The trial manager 
immediately notified QWA of the delivery and forwarded the seed to QWA for inspection. 

Once cleared by QWA, a staff member of each seed company personally delivered their 
company’s seed to each relevant grower.  

3.5 On-farm storage and planting  

On arrival at each property, the GM seed was retained in its original packaging and stored 
separately from other canola seed to ensure seed quality and identification.  Most growers in 
the program planted both GM and non-GM types in the 2009 season.  As described in 
Section 4.1.1, DAFWA officers verified compliance with the following best practice seed 
handling processes during the pre-seeding audit: 
• GM seed stored securely minimising risk of contamination; 
• the amount of seed delivered matched the expected delivery amount; 
• the GM seed bags were intact and undamaged; 
• GM trial growers were aware all GM seed bags must be retained after seeding. 

After seeding, Monsanto’s Compliance and Stewardship Manager reported full reconciliation 
of the GM trial seed9, with all GM canola seed sent to Western Australia for the trial planted, 
still held on farm or returned to the seed company.  Monsanto further advised in October 
2009 that all remaining GM seed had been returned to the seed companies from which it 
originated.  

All commercial and small-scale sites were planted between 22 April and 26 May.  Fifteen 
growers chose to plant dry while others planted into moisture following rainfall.  Heavy rain 
following planting at DAFWA’s Wicherina site caused furrow fill and poor germination of the 
Technical Demonstration plot, with this plot being resown on 15 June.  

The Lake Ninan trial was abandoned in July due to dry conditions and resultant poor 
germination of GM and non-GM canola and the wild radish weed  -  the control of which the 
trial was intended to evaluate.  The site was sprayed in July to kill all canola plants which had 
germinated. 
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3.6 In-field management  

Growers applied weed management regimes in accordance with their agreed Crop 
Management Plans and Monsanto’s Roundup Ready Technical Manual.  Weed management 
was based on spraying with trifluralin and clopyralid as appropriate to control ryegrass and 
legumes respectively; and two applications of Roundup Ready herbicide - this being the only 
glyphosate-based herbicide currently registered for use on Roundup Ready canola.  The 
herbicide is only warranted for applications made between crop emergence and the six-leaf 
stage, with each application being at least 14 days apart.   

Monsanto’s June-July compliance report10 advised that 14 of the 19 commercial sites were 
treated with the recommended two sprays of Roundup Ready herbicide, the remaining five 
sites being sprayed once only.  While growers agreed under the Crop Management Plan to 
apply two sprays of Roundup Ready herbicide, individual circumstances meant that not all 
growers made both applications.  

A major aim of the Monsanto stewardship program is to minimise development of resistance 
to glyphosate.  In areas where Roundup Ready canola is grown on an extensive scale, 
Monsanto contracts appropriately experienced personnel to act as a Roundup Ready system 
technology service provider.  A key role of the technology service provider is to carry out 
‘weed walks’ with each grower to assess efficacy of weed control after the second spraying 
with Roundup Ready herbicide.  Observations from all ‘weed walks’ are compiled by 
Monsanto and reported to the Australian Pesticides and Veterinary Medicines Authority.  As 
the 2009 GM canola trials only involved 19 commercial-scale sites, Monsanto contracted 
Nufarm to provide appropriately experienced personnel to carry out ‘weed walks’ at all sites.  

3.7 Harvest  

DAFWA’s Wicherina site (40 km east of Geraldton) was the first to be harvested.  This 7 ha 
planting was harvested on 23 October 2009, yielding 1.18 tonnes per hectare.  The first 
commercial property trial site was harvested on 5-6 November.  

By early January 2010, all sites which had been allowed to progress to maturity had been 
harvested; and the resultant 1223 tonnes of canola had been delivered to one of the two 
designated CBH receival points.  The yield from the commercial-scale plantings ranged from 
0.7 to 2.0 tonnes per hectare, with oil contents between 41.3 and 47.6 per cent (Table 1).   

In accordance with its role as an independent monitor and auditor of the trials, DAFWA’s 
authorised officers formally verified the complete harvest of all trial sites, supervised the 
clean-down of harvesting equipment, and verified that all GM grain was either delivered to 
CBH or destroyed.  

3.8 Delivery of GM and non-GM canola to CBH  

Prior to harvest, each grower involved in the trials program carried out standard industry pre-
harvest procedures - namely registration with CBH, registration of vehicles to be used to 
deliver grain, and submission of a pre-delivery estimate documenting the grain type and 
variety to be delivered.  

In addition, GM growers also nominated their preferred receival site from either of the two 
sites offered by CBH for GM canola for the 2009 season – Mount Kokeby (near Beverley) 
and the Metro Grain Centre at Forrestfield.  This information was an important step in 
managing segregation of GM and non-GM types as it allowed CBH to prepare its receival 
systems software to automatically identify loads of non-GM canola delivered to any receival 
site by the GM canola growers. 
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GM canola grain was transported by either the grower or contractors.  All trucks carrying GM 
canola needed to be identified with tags to each opening of the truck and sealed against 
leakage using tape labelled ‘GM canola’ applied to the inside of the tailgate, with each load 
being identified as a GM variety on the Carter’s Delivery Form.  (These forms are filled out by 
each grower before each load of grain leaves the property and are handed by the carter to 
the CBH sampler at the receival site.)  

Growers involved in small-scale trials were additionally required to sign a declaration 
describing the disposal of any GM grain harvested from small-scale trials on their properties 
to ensure that no GM seed remained on grower properties at the end of the season. 

3.9 Receival and segregation of GM and non-GM types  

The receival and segregation of GM canola grain grown during the trials program was 
managed by CBH. CBH currently segregates around 70 grain types throughout its receival, 
storage and trading operations. All grain (including GM canola) is managed under its existing 
Integrated Quality System protocols, which aim to:  

• ensure all the requirements of the International Organisation for Standardisation 
9001:2008vi and Hazard Analysis Critical Control Point System (HACCP)vii are satisfied, 
and that third-party certification is obtained and maintained; and 

• continuously improve all business processes to achieve best practices. 

Receival procedures for both GM and non-GM canola delivered by growers in the program 
were identical to standard receival procedures.  Upon arrival at the receival site, accredited 
CBH Group samplers would enter the variety of grain and the grower name from the Carter’s 
Delivery Form into the CBH receival management system.  When the system identified the 
variety as a GM type, the sampler was prompted to undertake the standard sampling and 
quality assessments as described below.  Similarly, when the system identified the grower as 
a GM canola grower, then the sampler was prompted to also collect an additional sample for 
the assessment of presence of Roundup Ready material.  These samples were packaged, 
labelled and sent to the Metro Grain Centre for testing.  

Grain loads meeting CBH’s quality standards are weighed and delivered to the designated 
receival grid, with the unloading process being managed by ‘grid monsters’ and supervised 
by a grid supervisor.  Empty trucks are then weighed again to calculate of the weight of 
delivered grain, with the driver being given a weighbridge docket documenting the amount of 
grain delivered.  

GM canola was handled in accordance with CBH’s existing protocols, as outlined below. 
Each receival grid at both Forrestfield and Mount Kokeby has its own dedicated elevator and 
conveyor to convey the grain from the grid to a designated silo.  This entire flow-path is 
cleaned with compressed air and visually inspected prior to its use with a different grain type, 
with each clean-down verified using a flow-path report.  

The management system at Forrestfield includes a software facility which records the 
attributes of grain in each silo, automatically preventing grain being added to a silo unless the 
attributes of both lots of grain are the same.  

                                                
vi The International Organisation for Standardisation is the world's largest developer and publisher of 
International Standards.  The ISO 9001:2008 standard specifies the requirements of a quality 
management system for organisations which must consistently provide products that meets customer 
and applicable statutory and regulatory requirements. 
vii The HACCP system is a science-based, universally recognised and accepted systematic method 
system which aims to ensure the safety of food.  
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CBH advises that in accordance with its standard protocols any GM canola it received but 
which, for any reason, could not be added to its bulk store would be transferred in sealed 
containers to the Metro Grain Centre before being transported to a quarantine-approved high 
temperature incinerator for incineration.  Incineration is recognised by the OGTR as an 
appropriate method to destroy GM material. 

The Mount Kokeby site received only GM canola types along with other cereal grains, while 
Forrestfield received both GM and non-GM canola types along with all other grains.  A total 
of 1223 tonnes of GM canola grain was delivered to the two sites.  

3.9.1 Efficacy of segregation 

Authorised DAFWA officers carried out monitoring and auditing visits of CBH receival 
procedures and observed the first delivery of GM canola grain at Forrestfield on 26 October, 
and at Mount Kokeby on 17 November 2009, concluding in both cases that the receival and 
segregation processes were compliant with documented CBH processes.  

In addition to standard quality testing performed on each load of grain received, CBH 
regularly takes composite samples from its bulk grain holdings and analyses these ‘stack 
samples’ for a range of quality characteristics, including the presence of Roundup Ready 
material.   

All 1081 stack samples taken during the 2009 harvest - representing 950,000 tonnes of 
canola grain - were tested for the presence of Roundup Ready material, with no samples 
returning a positive result.  

CBH also tested all loads of non-GM canola delivered by the GM growers for the presence of 
Roundup Ready material, with no samples returning a positive result. 

3.10 Export of the GM canola grain 

GM canola delivered to CBH was to be marketed by its marketing subsidiary, Grain Pool.  
The Marketing Manager of Grain Pool advised on 6 January 2010 that all GM canola had 
been marketed.  The commercial nature of such sales means that it is not currently possible 
to report either the sale price or destination. 

3.11 Case studies of commercial plantings  

Five of the GM canola growers described their experiences with commercial-scale plantings of 
Roundup Ready canola under the 2009 trial program.  These are presented as case studies in 
Appendix 2.  

3.12 Results of small-scale trials  

A total of 33 small-scale trials and demonstrations were carried out under the 2009 trial 
program – currently available results and outcomes of these trials are outlined below.  

Nineteen of the small-scale plantings including four technology demonstration sites were 
managed by Nufarm, with the remainder managed by other commercial partners (Table 2).   

A number of field days were held at each of the technology demonstration sites through 
August and September 2009, providing an opportunity for those interested in seeing GM 
canola cultivation at first hand.  More than 1000 growers, consultants, agronomists and 
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university and government personnel attended these field days and related information 
sessions during the year. 

The results of systems trials carried out by Nufarm at DAFWA’s Gibson and Wicherina 
research facilities which compared the yield performance of Roundup Ready (RR), Clearfield 
(CL) and triazine tolerant (TT) varieties are shown in Figure 2.  DAFWA independently 
confirmed the analysis of the Nufarm data, which revealed a least significant difference 
between yields at the two trial sites of 0.25 tonnes per hectare.  Nufarm has advised there 
was only a low weed burden at Geraldton (Wicherina) but a debilitating weed burden at 
Esperance Downs (Gibson) where the post-emergent Clearfield treatment was only applied 
at the six-leaf crop stage resulting in a likely yield penalty due to weed competition.  
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Figure 2 Average canola grain yields (t/ha) in Nufarm canola systems trials at DAFWA’s 
Wicherina (Geraldton) and Gibson (Esperance Downs) research sites.  (Average least 
significant difference = 0.25 t/ha).  Data supplied by Nufarm and independently analysed by 
DAFWA.  Management of CL varieties at Esperance Downs was not optimal and may have 
compromised the yield of this type at this location. 

3.13 Fate of GM grain from small-scale plantings  

Each GM grower hosting one or more small-scale plantings complied with a requirement to 
declare the fate of any GM grain harvested from these plantings, with all such grain delivered 
to CBH as part of a commercial delivery of GM canola grain; buried under at least a metre of 
soil or dispatched for laboratory analysis with subsequent destruction.  

3.14 Other contemporary Australian research results 

Two recent research studies, assessing pollen flow between GM and non-GM canola crops 
in New South Wales and Victoria, and the environmental and economic impact of Roundup 
Ready canola in Western Australia, are relevant to any consideration of the future role of GM 
canola technologies in this State.  These are overviewed in Appendix 3. 

3.15 Communication activities 

DAFWA officers undertook a wide range of communications activities aimed at providing 
information to the public and industry in regard to both the trials program and GM 
technologies in general, principal communications events being summarised in Appendix 4. 
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4. The DAFWA Audit Program 

4.1  The DAFWA Audit Team and Program 

In order to facilitate its role as an independent monitor and auditor of the 2009 GM canola 
trial program, DAFWA established a team of officers having extensive experience in in-field 
crop research, laboratory and supply chain audit techniques.  

Coordinated through DAFWA’s AGWEST Plant Laboratories, the team was authorised to 
make regular visits to each property involved in the trials, undertaking both prescribed and 
ad-hoc audit activities.   

Procedural elements of the audit program were developed on the basis of biosecurity 
procedures applied to the interstate transport of cropping equipment and related activities.  

Officers liaised closely with participating farmers, visiting each site (including the DAFWA 
sites) at least three times prior to, during and after the growing season.  

The field team inspected equipment, including seeders, sprayers, harvesters, augers, field 
bins and silos; and trucks used to transport grain to CBH receival points.  

Reports of each scheduled visit were forwarded to DAFWA’s Monitoring Coordinator.  A 
blank copy of each of the monitoring report forms is provided in Appendix 5.  The monitoring 
team also kept in regular contact with growers and commercial entities involved with the trial 
to identify, report and address any issues or incidents relevant to the trial program. 

4.1.1 Preseeding inspection 

A pre-seeding inspection and audit was conducted for each property, with the DAFWA 
officers outlining their role in the program; inspecting the storage of the GM seed; and 
guiding growers in preparing their seeding equipment and the necessary record keeping 
arrangements.  

4.1.2 Flowering inspection 

The flowering audit and inspection was conducted for each property and focused on 
checking that the required seeding and crop management information was being recorded by 
growers; and on visually inspecting the area surrounding the crop for GM volunteers. Any 
possible volunteers were checked for the presence of Roundup Ready material using strip 
tests.  

As discussed in Section 4.2, flowering inspections revealed several cases of GM canola 
volunteers resulting from seed spillage at seeding and from abandoned small-scale trials.  In 
each case, all suspected volunteer plants were destroyed, with the DAFWA officer returning 
to each site to check that all GM volunteers had been eradicated.  

DAFWA officers also provided advice and checklists to be used during swathing and harvest; 
and provided growers with specially marked tape for sealing the inside of GM grain delivery 
trucks.  

4.1.3 Harvest inspection 

The first harvesting operation was undertaken at DAFWA’s Wicherina research annexe on 
23 October, with the first commercial farm site harvested on 5 November 2009.  Officers 
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documented all harvester clean-downs; provided advice on the proper use of identifying tags 
and sealant tape for trucks delivering grain the CBH receival points.  They also took copies of 
all weighbridge statements to enable a reconciliation of the harvested grain.  

4.2 Incidents and their management 

A total of 11 incidents were investigated, reported and addressed by the audit team. Each 
incident was and will continue to be managed to ensure it does not impede the effective 
segregation of GM and non-GM canola.  Management practices include hand removal or 
herbicide destruction of plants; and the harvesting and delivery of non-GM canola growing 
within five metres of a GM crop as if it were a GM type.  The different types of incidents are 
summarised below, with details provided in Table 3.  

• One incident where GM seed was delivered to Kalyx without the required notification to 
QWA.  

• Two seed spills.  One spill led to the germination of GM canola in a triazine tolerant crop, 
with the GM plants being destroyed with triazine.  The second spill site was sprayed with 
herbicide and subsequent inspections found no GM canola plants. 

• One incident of small-scale GM trials being planted less than 5 metres from an adjacent 
non-GM canola crop.  The non-GM canola within 5 metres of the GM plants was 
harvested and delivered as GM canola.  The small-scale GM trial sites will be monitored 
and volunteers destroyed for as long as the 2009 GM canola trial program is monitored.  

• One incident of GM plants germinating and growing in an adjacent cereal crop - windy 
conditions at seeding led to seed blown from the seeder into an adjacent crop.  The GM 
plants were removed by hand and an inspection two weeks later confirmed all GM plants 
had been removed. 

• One incident relating to the sowing of small-scale trials.  Mechanical failure of a small-
scale plot-seeder led to the sowing of incorrect amounts of GM seed in the small-scale 
trial.  The trial site was abandoned and a small number of GM canola plants 
subsequently germinated on the original site within a wheat crop.  The GM canola was 
removed by hand and the wheat crop sprayed with a selective broadleaf herbicide 
registered for use in wheat.  An inspection two weeks after spraying confirmed no GM 
canola plants were present.   

• One incident where the delivery of commercial-scale GM grain was delayed because of 
concerns the GM grain would not meet CBH receival standards for weed seed levels. 
The grain was delivered after testing confirmed it was within limits.  

• One incident where six small bags of GM canola grain were left near a small-scale trial. 
Investigation revealed the small-scale trial manager had arranged with the grower for the 
bags to be added to GM grain being delivered to CBH.  The GM grain was subsequently 
delivered to CBH. 

• One incident of strong winds blowing swathed GM canola onto and over a boundary 
fence.  The swathed material was removed, the neighbour informed and a monitoring 
program established to manage any GM plants found. 

• One incident involving the need for clean-down of a second swather due to breakdown of 
the first swather.  

• One incident of a load of GM canola delivered to a CBH receival site without notifying 
CBH of the impending delivery.  CBH advised its standard receival practices include 
processes to manage any deliveries made without prior notification and the incident did 
not pose a threat to effective segregation of GM and non-GM canola. 
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Monsanto advised DAFWA that one of the commercial sites had been planted to more than 
the maximum area approved by the exemption order (76 hectares against an approved 70 
hectares).  The excess area was destroyed using appropriate herbicides and the DAFWA 
audit team confirmed that the final trial area was 70 hectares.  This event was not formally 
registered by DAFWA as an incident. 

Table 3 Incidents identified during the 2009 GM canola trial program and actions taken 
and in place for their control 

Report  
number Report date Incident overview and on-going actions  

09/01 06 May 2009 Imported GM seed delivered to Kalyx rather than to QWA.  Seed 
immediately returned by Kalyx to QWA.  Infringement issued to shipper - 
no further action.  

09/03,  
09/04,  
09/05 

08 May 2009 GM seed spill.  Suspect sites inspected in September and no canola 
plants observed.  Sites will continue to be monitored and any volunteers 
destroyed for as long as the 2009-10 crop is monitored. 

09/06 27 Aug 2009 GM plants germinated in a triazine tolerant canola due to spillage of 
seed while filling the seeder.  The triazine tolerant crop was sprayed with 
triazine and subsequent inspections found no GM canola plants.  

09/07, 
09/08  

28 Aug 2009 GM canola was sown in two small-scale plots less than 5 metres from a 
non-GM crop.  The non-GM crop within a 5 metre strip adjacent to the 
GM plots was harvested and delivered as GM canola.  The GM trial sites 
will be monitored and volunteers destroyed for as long as the 2009-10 
crop is monitored. 

09/10,  
09/16 

28 Aug 2009 GM canola germinated and grew in an adjacent barley crop, likely as a 
result of windy conditions during seeding.  The GM plants were removed 
by hand and an inspection two weeks later confirmed all GM plants were 
removed.  

09/09, 
09/11, 
09/14 
09/15 

28 Aug 2009 Mechanical failure of a small-scale seeder led to the sowing of incorrect 
amounts of GM canola seed in a small-scale trial.  The trial was 
abandoned and all GM canola which germinated on the original site 
within a wheat crop was removed by hand.  The wheat crop was 
sprayed with a selective broadleaf herbicide registered for use in wheat. 
An inspection two weeks after spraying confirmed no GM canola plants 
were present.   

09/17 2 Dec 2009 One incident where the delivery of commercial-scale GM grain was 
delayed because the grower was concerned the GM grain would not 
meet CBH receival standards.  Testing demonstrated the GM grain 
would meet receival standards and the delivery was completed.  

09/18 8 Dec 2009 Six small bags of GM canola grain were found near a small-scale trial 
plot. On investigation it was found that the trial manager had arranged 
with the grower for the bags to be added to GM grain being delivered to 
CBH.  The GM grain was subsequently delivered to CBH.  

09/19 11 Dec 2009 A swather breakdown meant that repairs were required and a second 
swather employed.  Both machines were cleaned-down and clean-down 
checklists are on file. 

09/20 9 Dec 2009 Strong winds blew swathed GM canola onto and over the boundary 
fence onto a neighbouring property.  Grower removed swathed material 
and informed the neighbour of his intention to monitor the area for 
germinating GM plants and to spot-treat any GM plants found. 
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Report  
number Report date Incident overview and on-going actions  

09/21 13 Dec 2009 Monsanto advised DAFWA that one of the GM growers had delivered a 
load of GM canola to a CBH receival site without prior notification. CBH 
advised their standard receival practices include processes manage any 
deliveries made without notification and the incident did not pose a 
threat to effective segregation of GM and non-GM canola.  
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5. Discussion of trial outcomes  

The primary aims of the trial program were to examine whether the grains industry could 
effectively segregate GM from non-GM canola, and to examine the agronomic viability of 
Roundup Ready canola under Western Australian conditions.  Both of these aims are 
discussed below. 

5.1 Ability to segregate 

The growers successfully cultivated, harvested and delivered 1223 tonnes of GM canola to 
CBH. The GM canola was successfully marketed through Grain Pool.  

CBH used strip tests to examine for the presence of Roundup Ready material in all loads of 
non-GM canola delivered by GM growers with all strip test results being negative.  CBH also 
sampled and tested all stacks of non-GM canola delivered from the 2009 harvest, with all 
1081 samples returning negative results.  

While the DAFWA audit team identified a number of incidents (Section 4.2) during the 
conduct of the trial program, each of these incidents was able to be managed in a manner 
which ensured they did not affect the ability to segregate GM and non-GM canola types.  

One commercial grower described the Roundup Ready canola as just another variety, and 
they were used to keeping varieties segregated.  However, some of the incidents 
experienced during the trial program highlighted the importance of clear and comprehensive 
communication throughout the supply chain to ensure all parties are aware of the 
implications of working with a segregated commodity.  

DAFWA considers that the outcomes of this trial program demonstrate that the grain industry 
has the ability to maintain segregation of GM and non-GM canola throughout the supply 
chain. This finding is consistent with the effective segregation of GM and non-GM canola 
demonstrated in New South Wales and Victoria in 2008.  

DAFWA considers that the industry’s ability to confidently demonstrate the integrity of 
segregation measures for GM and non-GM canola throughout the supply chain relies on the 
availability of a simple, sensitive, cheap, and rapid test for the presence of GM material – 
such as the strip test used by DAFWA and CBH officers throughout this trial program.  
Consultation with grains industry stakeholders revealed broad agreement with this benefit. 

DAFWA also considers that effective stewardship of Roundup Ready varieties is important in 
minimising the risk of developing glyphosate tolerant weeds.    

5.2 Agronomic viability of Roundup Ready canola  

The second aim of the trial program was to demonstrate the agronomic viability of GM canola 
under Western Australian conditions.  

The five case studies presented in this report (Appendix 2), illustrate the benefits growers 
feel they have gained from using the Roundup Ready technology. 

All five growers concluded that canola varieties incorporating the Roundup Ready technology 
would have a valuable place in their farming system and were enthusiastic about the 
prospect of growing GM canola in the future.  
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In addition, to the five cases presented here, each of the other 12 commercial growers has 
advised DAFWA that they considered that Roundup Ready would be a viable technology for 
their farms.  

Growers were particularly pleased with the level of weed control achieved, but were also 
aware of the need for care in order to minimise the risk of developing glyphosate resistant 
weeds. 

One grower noted the additional paper work required in working with Roundup Ready 
varieties – arising both from the trial being carried out under an exemption order and the 
licensing requirements of the technology  -  but considered this to be more than 
compensated by excellent weed control, simplicity of management and higher yield and oil 
content.  Another noted the additional work involved in cleaning of harvesting equipment, but 
again considered this as “… worth it for the extra gains.”  

Results from the systems trials carried out by Nufarm showed that the yield from the 
Roundup Ready system was either comparable with or better than that of varieties 
incorporating the (non-GM) triazine tolerant and Clearfield technologies.  

Growers saw opportunities to further refine the application of the technology, noting that that 
Roundup Ready varieties available in this trials program were around five years older than 
some non-GM varieties in common use; limitations arising from the need to carefully time 
both applications of the Roundup Ready herbicide; a current inability to ‘tank-mix’ the 
Roundup Ready herbicide with other chemicals; and the prospect of using a pre-emergent 
herbicide to limit nitrogen uptake by ryegrass prior to emergence of the canola.  

Overall, growers considered that access to varieties utilising the Roundup Ready technology 
would offer “another tool in the tool box”, expanding the management options of all growers. 

DAFWA considers that these observations, particularly the commercial growers’ enthusiasm 
about using canola varieties which incorporate the Roundup Ready technology if they were 
to become available, demonstrate the agronomic viability of this technology under Western 
Australian conditions. 
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6. Key learnings and observations 

The following findings and observations are seen as being relevant to any consideration of 
the future role of Roundup Ready and other GM crop technologies in Western Australia: 

• The 2009 trials program demonstrated both the industry’s ability to maintain 
segregation of GM and non-GM canola throughout the supply chain; and the 
agronomic viability of the Roundup Ready GM technology under Western Australian 
conditions. 

• The industry’s ability to demonstrate the segregation of Roundup Ready canola 
throughout the supply chain was aided by the availability of a rapid, simple and 
sensitive test for the presence of Roundup Ready material in the seed, vegetative 
plant and resultant grain.  

• All those handling GM seed and grain throughout the supply chain need to be well 
informed of best practices for the handling and storage of GM seed and grain to 
maintain segregation.  Such practices could include widespread industry participation 
in the Better Farms IQ program. 

• Growers intending to plant GM varieties should be proactive in discussing this 
intention with both neighbours and farm staff. 

• The commercial trial and segregation of GM canola in 2009 identified the need for 
other grain marketers and handlers to comply with the equivalent protocols and 
standards applied by CBH to ensure successful future segregation.  

• There are apparent opportunities to expand the advantages offered by Roundup 
Ready (and likely other GM technologies), including more flexible application 
regimes, varietal improvement and the ability to tank-mix. 

• The use of GM technologies will involve additional paper work and a diligent 
approach to preparing, cleaning and use of equipment involved in handling and 
storing the seed and grain.  

 



2009 GM CANOLA TRIALS PROGRAM 

 27 

Appendix 1: Copy of application form 
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Appendix 2: Case studies 
Five GM canola growers agreed to share their experiences with commercial- scale 
planting of Roundup Ready canola.  Summaries are presented below.  

Case #1  
Property: 3200 ha, cropping lupins, wheat, barley on average rainfall of 330 mm. 

Why GM: Interest in biotechnology started as a member of the WA Farmers Grain Legume 
and Oilseeds Committee. Became aware of work with herbicide tolerant lupins at UWA and 
was keen to have first-hand experience with GM canola.  

Roundup Ready planting in 2009: 25 ha on long paddock graded from salmon gum 
through morrell to York gum soils.  

Paddock history: Over the past five years the paddock was sown to lupins, wheat, barley 
and barley and all of these crops were high yielding crops.  Glyphosate was in tank-mixes for 
weed control in the paddock in 2006, 2007 and 2008.  

Weed history: Very low burden of ryegrass, barley grass and radish in 2009; consistent use 
of a chaff cart has also reduced the weed seed bank and helps reduce the risk of herbicide 
resistant weed species increasing. 

Variety: CHYB-166 Roundup Ready canola from Canola Breeders WA. 

Sowing: Dry sown with 2.8 kg/ha into bare stubble on 18 May. 

Germination: 20 per cent of crop germinated after 11.5 mm of rain on 20-21 May.  The 
major germination followed 12.5 mm in mid-June. 

Spraying: No pre-emergent sprays. First Roundup spray on 15 June, second on 12 July 
(earlier than ideal but necessary to avoid going beyond six-leaf stage).  No survivors at weed 
walk.  A few late ryegrass germinations - unable to compete with canola.  An aphid spray 
needed.  Crop was direct-headed without desiccant as per normal farm practice. 

Harvest: 0.8 t/ha compared with 0.6 t/ha for triazine tolerant canola growing alongside.  

Segregation and delivery: Delivered to Mount Kokeby early in the morning so the CBH staff 
had time to clean the flow path before any other canola crops were delivered. 

Neighbour reactions: One does not like the technology but is not concerned about his own 
crops which are 1.5 km away. 

Grower comments: The extra time spent on Roundup Ready canola paperwork was more 
than compensated by excellent weed control, simplicity of management of the crop and the 
higher yield and oil content of the Roundup Ready crop.  

I would absolutely grow Roundup Ready canola again but would only grow TT canola in 
areas where broadleaf weeds are a problem.  Roundup Ready canola provides an alternative 
to brown manuring to control weeds and an effective alternative to TT canola on non-wetting 
soils.  

If you get the opportunity, give it a go and see how it fits into your own system and helps with 
your particular weed problems. 

It’s just another variety with its own characteristics which expands the choice of management 
decisions for all growers. 
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Case #2 
Property: 85 per cent cropping of 2200 ha in 340 mm rainfall zone; medium soil with pockets 
of heavy gravel and some non-wetting areas.  

Why GM: To find out the pros and cons of the debate at first hand. 

Roundup Ready planting in 2009: 42 ha close to sheep yards to minimise risk of herbicide 
resistant weeds. 

Paddock history: Wheat/pasture rotation previously; routine pasture topping with 
Grammoxone to limit the seedbank.  

Variety: GT61 from Nuseed. 

Sowing: Dry sown on 8 2009 May at almost 5 kg/ha to compensate for false break, late start 
and non-wetting soils. 

Germination: Fifty per cent germination after 20 mm rain on 21 May 2009 (apart from non-
wetting areas). 

Spraying: First application of Roundup on 13 June when plants were at average two-leaf 
stage. Second spray on 7 July at five to five and a half leaf stage.  This was earlier than 
required because of forecast poor spraying conditions.  The weed walk two weeks later 
revealed a total kill, but late germinating grasses required application of Select® on 2 August. 

Harvest: Crop was taken off after swathing.  Without desiccation it yielded 1.22 t/ha 
compared with 0.96 t/ha from the triazine tolerant canola in the adjoining paddock.  That 
represents a 27 per cent yield increase. 

Delivery: Mount Kokeby. 

Neighbour reactions: No adverse reactions. 

Grower comments:  A good average rainfall season albeit with a late start and a dry finish.  
No difficulties with segregation.  It was just another variety and we are used to keeping 
varieties segregated. 

Would definitely grow it again, as it is a great tool for weed control. I have used brown 
manuring with lupins or peas as part of my weed control program, but this looks to be a 
workable and viable alternative. 

But be very cautious if you have a heavy radish burden.  Make sure that you control weeds in 
the previous season and time the two Roundup applications very carefully.  But give it a go 
and see how it works in your system.  You will be surprised by how straightforward it is! 
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Case #3 
Property: 2900 ha (2000 ha arable) of gravel and sandy loams 50 km south-west of 
Kojonup; 550 mm rainfall; 800 ha of crop including 350 ha canola; 1200 ha pasture.  

Why GM: Always keen to try new technology that offers value.  Worked in Canada in 1982 
and closely followed Canadian experiences with GM.  Frustrated for last 10 years that we 
were denied similar opportunities.  

Roundup Ready planting in 2009: 53 ha in paddock sown to pasture for previous two 
years. Chosen for moderate weed burden and convenient location away from neighbours  

Varieties: Equal amounts of Hyola 601RR and 502RR from Pacific Seeds (hybrids). 

Sowing: Because of the late season, crop was dry sown 2.8 kg/ha on 19-20 May ahead of 
good rain-bearing front.  (Triazine tolerant paddocks were sown from 26 May but later dry 
conditions resulted in ineffective weed control and poor results.) 

Germination: Good GM canola germination, but surprised by a massive germination of 
ryegrass no doubt stimulated by the “autumn tickle” effect of dry sowing.  

Spraying: Successful Roundup spray on 8 June. Second spray on 11 July resulted in really 
good clean-up of ryegrass.  

Harvest: Averaged 1.6 t/ha compared with 1.0 t/ha for TT varieties which ranged from 0.8 to 
1.5 t/ha over different weed history and soil types. Swathed 14 November and harvested 10-
12 December. Oil content in the GM canola was 2% higher. 

Delivery: Metro Grain Centre. 

Neighbour reactions:  All were contacted. One was philosophically against GM crops but 
agreed that he had no right to dictate how someone else should farm, and vice versa. 

Grower comments: Overall, a remarkably successful crop in a tough season.  Hope 
moratorium will be lifted and if so, will probably sow half GM canola in 2010.  If this had been 
possible in 2009, returns would have increased by $50,000 and weed control for 2010 would 
have been far superior.  Roundup Ready canola involved higher costs including trucking to 
Forrestfield but returns were way out in front.  Break-even would have been a yield difference 
of only 0.1 t/ha. 

Other major advantages of GM were greater flexibility, more reliable weed kill with less 
reliance on residual and selective herbicides and more vigorous varieties.  

Would like to be able to spray Roundup later in season (beyond the six-leaf stage) and hope 
to see better yielding varieties available.  Roundup Ready varieties used in 2009 are five to 
six years older than new TT varieties.  The radish control was better than expected, and 
caused no problems with admixture at harvest. 

Would use trifluralin as pre-emergent herbicide if growing in heavy ryegrass to minimise 
nitrogen loss in first three weeks.  Getting seeding equipment down to very low rates a 
challenge but manageable.  Scrupulous cleaning of equipment between harvesting GM and 
TT canola more work, but worth it for the extra gains.  Training and accreditation were not 
onerous and should be maintained as responsible use of chemicals is in everybody’s 
interest, and keeps us up to the mark.   

Noted that local interest in GM escalated as the season progressed from a late start to a dry 
finish and generally poorer weed control across the district. 
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Case #4  
Property: 2950 ha; received 260 mm of annual rainfall in 2009, 220 mm during growing 
season. Usually crop 650 ha with a quarter of this to canola.  

Why GM: As an agronomist, keen to gain ‘hands on’ experience with the technology and to 
assess how the Roundup Ready herbicide package worked with wild radish.  

Roundup Ready planting in 2009: 30 ha. 

Paddock history: Pasture in 2006, wheat in 2007 and 2008.  The paddock was mainly 
medium loam with some grey clay and was chosen, although not a particularly weedy 
paddock, it was expected to have a good population of wild radish to test the technology.  

Variety: GT61 from Nuseed. 

Weed control: Achieved 100% weed control at both applications of RR herbicide.  A small 
area along a creek suffered some secondary insect attack which set back some canola.  
Some later germination of radish and ryegrass due to poor crop completion. These controlled 
with Reglone at swathing and presented no problems at harvest.  

Crop management: Knockdown spray not required. Dry sown on 20-21 May with 28 
millimetres of rain two days later.  Crop treated with a bare earth insecticide after sowing and 
sprayed with Roundup at two-leaf and six to eight-leaf stages.  10% of crop at eight-leaf 
stage for the second spray, but this did not appear to affect development or yield.  

Harvest: Swathed 29/10 and harvest 15/11.  Yielded 1.25 t/ha and 45% oil compared with 
1.05 t/ha and 43% for adjacent Cobbler and overall 2009 farm yield for non-GM canola types 
of 0.9 t/ha.  

Delivery: Forrestfield: CBH staff very accommodating with receival of GM canola.  

Neighbour reactions: there were no negative reactions from neighbours and they took the 
opportunity to inspect the growing crop.  Overall, growers understand that GM crops are one 
part of the future of cropping. 

Advantages and disadvantages of the technology:  Provides an alternative to triazines,  
reducing  reliance on these herbicides.  Allows for dry sowing and simple two spray 
management.  Anticipates newer RR varieties will show yield advantages.  Extra training and 
paperwork not onerous, and similar from that already used by QA growers.   

The disadvantage of the technology is that if the system is abused it could encourage the 
development of weeds resistant to glyphosate.  

Grower comments: Overall, a very positive experience and gained a better understanding 
of this simple system.  Would definitely grow GM canola again if the moratorium is lifted. 
Should not be seen as a ‘silver bullet’ but as having an important place in cropping systems.  

If growing RR Canola for first time, would advise not putting it into a high weed burden 
paddock until you have an understanding of how important the timing of the Roundup 
applications are, and have gained some experience in the overall system. 

Interested growers should first sow a small area to gain an understanding of its management 
and how it performs on their farm. More work to clean equipment, but relatively easy to do if 
done by farmer rather than contractors. Training was a useful reminder of the importance of 
managing development of resistance to glyphosate.  

Overall a positive experience providing a clear insight into the use and value of this new tool. 
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Case #5 
Property: 2150 ha (excluding leasehold), cropping and 9500 sheep; average rainfall 
425-475 mm, 435 mm to 10 December 2009, 315 mm in growing season.  

Why GM: Long interest in technology which could have been here 10 years ago; Vice-
President of WA Farmers Grains Council, Chair WA Farmers GM Sub-committee; invited to 
visit Victoria in September 2008 by Monsanto to view crops and attend field days there, 
which reinforced positive view. Approached by Pacific Seeds to participate in 2009 trial. 

Roundup Ready planting in 2009:  52 ha of trial; 2.5 ha demonstration site and Nufarm 
trial; 5 ha of triazine tolerant canola (Hurricane) as comparison. 

Paddock history: Heavy red loam with 8% grey clay/grey loamy clay. Had been in clover-
based pasture since 2003.  Glyphosate last used in 2001, one of five applications in last 20 
years.  Particular paddock likely to provide “hard ask” for technology. 

Varieties: Equal amounts of Hyola 601RR and 502RR from Pacific Seeds (hybrids). 

Sowing: Waited for rain (22 May) and sown on 26 May into wet ground to avoid clodding, 
using knife points and press wheels; 2.7 kg/ha for 601RR and 2.6 kg/ha for 502RR (In the 
601RR we also did different seeding rates in runs from 2.2-3.2 kg/ha to see any differences 
in plant density.) The Hurricane was seeded at 4.6 kg/ha. 

Germination: Both Roundup Ready varieties were faster than the triazine tolerant, which 
was to be expected from hybrids.  The 601RR was 85-90 plants per square metre (too many) 
and 502RR had 60-70.  Both GM varieties were higher than Hurricane at 40-55 plants per 
square metre. 

Spraying: No pre-emergent sprays except Lorsban for pre-emergent insect control. RR 
herbicide on 16 June for wild oats, barley grass and brome grass plus small amounts of 
doublegee, fumitory, capeweed and cape tulip. 502RR was then at the cotyledon stage, 
601RR at one to two true leaf stage; 99 per cent control.  Second spray 13 July for new 
germinations of brome grass, wild oats, doublegee, fumitory and capeweed, with 502RR at 
four to five-leaf stage 601RR at full six-leaf achieved 100% weed kill.  Crop closed in at 8-10 
leaf stage shading out later germinations of brome grass. 

Harvest: Direct headed on 26-27 November averaging 1.75 t/ha compared with 1.1 kg/ha for 
adjacent triazine tolerant crop. Yield from 502RR slightly higher than 601RR. 

Delivery: To Metro Grain Centre, Forrestfield. 

Neighbour reactions: Have regularly contacted neighbours for last 10 years in relation to 
triazine tolerant and Clearfield crops, so situation was no different. Six of seven neighbours 
were interested and unconcerned; the seventh wanted to know the exact location compared 
with his triazine tolerant canola.  The Roundup Ready trial was in middle of the farm with 
three paddocks of separation from any neighbours.  

Grower comments: Would grow again tomorrow for weed control benefits.  Yield benefit 
was a bonus.  Technology provides ability to rotate chemicals and try to prevent herbicide 
resistance.  GM canola grew faster than triazine tolerant form and plants had much larger 
leaves, shading out any surviving weeds.  Need to monitor crop carefully or can miss window 
of opportunity for spraying. 

Glad to be part of trial and hope moratorium will be lifted. Would like to be able to spray later 
in season (beyond six-leaf stage) and hope to see flex gene incorporated into future GM 
canola varieties, as for cotton. 
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Appendix 3: Other contemporary Australian research  

Pollen flow 

A large Australian study on pollen flow between adjacent canola crops published in 2002 
demonstrated that the maximum rate of pollen flow is below 0.1 per cent.11  This rate is much 
lower than the Australian permitted threshold of 0.9 per cent presence of GM material. 

In 2008, a study carried out in New South Wales and Victoria also assessed the extent of 
pollen flow from GM to non-GM canola crops.  Scientists sampled 57 non-GM canola crops 
located around 30 Roundup Ready canola crops in Victoria and NSW. In each crop they 
collected about 0.5 kg of seed from three points: along the windrow closest to, furthest from, 
and through the centre of the crop.  Distances between GM and non-GM crops ranged from 
adjacent to 5.6 km away. 

The seed was sown and germinated along with control GM seed and 12 cultivars of non-GM 
seed. All germinating plants were treated three times with Roundup Ready herbicide to test 
for possible resistance which would indicate pollen flow from the GM crops.  

The highest frequency of surviving plants was 0.5 per cent GM from a windrow immediately 
adjacent to the GM crop where both crops were planted in the same paddock.  Ninety-six per 
cent of the surviving plants contained the Roundup Ready gene.  The maximum GM level 
was 0.3 per cent which was well below the permitted threshold of 0.9 per cent. 

Environmental and economic impact of Roundup Ready canola  

In 2009, Curtin University of Technology engaged two consultants to conduct a study on the 
environmental and economic impact of Roundup Ready canola in WA.12  The consultants 
based their calculations on herbicide application data from the commercial Roundup Ready 
trials in New South Wales and Victoria in 2008, modified to represent WA production 
systems.  

Cropping systems were modelled for each of the three main rainfall zones and a partial 
budget using a case study for a typical farm size and rotation in WA was used for economic 
analysis.  Farm level environmental impacts were estimated based on an Environmental 
Impact Quotient (EIQ) for each canola system. 

The results showed that the profitability of Roundup Ready canola was equal or superior to 
triazine tolerant (TT) canola and comparable to conventional and Clearfield (CL) canola.  The 
estimated environmental impact of Roundup Ready canola was 43 per cent that of TT 
canola, while fuel use and related greenhouse gas production was 5-6 per cent lower than 
TT and 1-2 per cent lower than CL types.   

Overall, the analysis suggests that Roundup Ready canola will be as profitable or more 
profitable, than TT canola, with reduced environmental impact and slightly reduced fuel use. 
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Appendix 4: GM canola trial communication activities 

Displays and factsheets 

DAFWA officers undertook a wide range of communications activities aimed at providing 
information to the public and industry in regard to both the trials program and GM 
technologies in general.  The principal communications events are summarised in Table 4.  

DAFWA also developed the following 12 factsheets:   

• Roundup Ready genetically modified canola trials in 2009  
• Gene flow from GM canola crops  
• Segregation of GM canola  
• Genetically modified crops and farmer liability  
• GM cotton  
• Organic farming and genetically modified crops  
• Safety of genetically modified food  
• The Department of Agriculture and Food’s role in the GM trials 
• GM crops and local government 
• Misconceptions about GM technology 
• GM crops and beekeeping 
• GM technology – frequently asked questions 

These factsheets and a number of webpages relating to GM crops and the 2009 trials program were, 
and continue to be, available to the public via the DAFWA website. 

Local Government briefings 

DAFWA ran briefing sessions in March 2009 for local government representatives from areas 
containing GM canola trial sites and provided further information at the WA Local 
Government Association annual meeting in August 2009.  DAFWA also provided individual 
briefings upon request to a number of individual local government authorities.  

Public correspondence  

A number of individuals wrote to the Minister for Agriculture and Food and/or other 
parliamentary representatives in regard to GM matters.  DAFWA assisted in the development 
of responses to more than 500 such items of correspondence.  

The gmcrops email box 

All DAFWA correspondence and presentations included an invitation for interested persons 
to request more information from the gmcrops mail box established in March 2009.  

As of 31 December 2009, the mail box had received 37 requests: 14 relating to the review of 
the GM Crops Free Areas Act 2003, the remainder seeking specific information.  

Media releases and articles 

Strong media and public interest has been maintained in the GM crops trials and is expected 
to continue.  In general, the media presented balanced coverage of the trials, and numerous 
articles were published in the weekly rural press and The West Australian about their 
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progress and individual farmers involved.  Electronic media coverage was also extensive 
including television as well as radio. 

Agricultural Systems Research Manager Dr David Bowran was the designated GM 
spokesman for the Department of Agriculture and Food and was accessible to all media.   

DAFWA prepared four media releases related to the trials and three articles for the 
department’s grower newsletter Agmemo.  One Letter to the Editor of the Geraldton 
Guardian was also issued to clarify and correct a published article.  This letter was published 
on 8 October. 

Specific articles relating to the GM canola trials and local government were prepared for 
WALGA’s Eco-News and run in its May and July editions.  Regular articles on trial progress 
were also been published in DAFWA’s fortnightly AgBrief staff newsletter. 



2009 GM CANOLA TRIALS PROGRAM 

 36 

Table 4 Principal communication events associated with GM Canola Trials Program 

Event & date Communication activities 

24-25 February 2009 
Agribusiness Crop Updates 

GM crops display; Factsheets available; DAFWA officers on hand 
to answer questions 

6-7 March  
Wagin Woolorama 

As above 

19-20 March 
WA Farmers AGM 

As above 

5 August  
Industry field day, Cunderdin 

DAFWA presentation (David Bowran); DAFWA officers on hand to 
answer questions; Factsheets available  

6-8 August 
WALGA Conference, Perth  

As above 

7 August  
Industry field day and farm 
tour, Mount Barker 

As above 

11 August  
DAFWA Field Day, Esperance 
Downs Research Station 

As above 

14 August  
DAFWA Field Day, Wicherina 

As above 

18–19 August 
Grains West Expo, Perth  

GM crops display; factsheets available; DAFWA officers on hand to 
answer questions 

26-27 August 
Dowerin Machinery Field Days 

Hands-on activity introducing GM techniques; Factsheets available; 
DAFWA officers attended to answer questions 

2-3 September 
Newdegate Machinery Field 
Days 

As above 

16 September  
DAFWA Field Day Esperance 

GM crops display; factsheets available; DAFWA officers on hand to 
answer questions 

17–18 September 
Mingenew Lions Expo 

As above 

26 Sept–3 October 
Perth Royal Show 

Hands-on activity introducing GM techniques; factsheets available; 
DAFWA officers on hand to answer questions 

12 October  
GM Information Session, Perth 

145 participants; all provided with DAFWA, FSANZ and OGTR 
factsheets  

29 October 
Nedlands Primary School 
Health and Environment Expo 

Hands-on activity introducing GM techniques 

2-6 November  
Primary Industries Ministerial 
Council, Perth  

All participants provided with DAFWA Factsheets 
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Appendix 5: DAFWA audit forms 

GMC 2.1.2.1 – Checklist for Authorised Officers – Pre-seeding                 Version 3                                   

 

Property       Cris ID:         Property contact:       Inspection date:       
 

Pre-seeding inspection of GM properties Yes No Record Comment 

Landholder briefed on AO role and scheduled monitoring          

Landholder provided with copies of AO checklists          

Seed arrival and storage     
GM seed stored securely minimising risk of contamination     
How much seed was delivered?          

Does this match the expected delivery weight?          

Were the bags intact and without damage?          

Landholder aware they must keep all bag labels after seeding?          

Farm plan     

Will isolation distances be met? (>5 m grain / 400 m seed crop for canola)    Adjacent crop:      

Will seed be spread by heavy rains?           

If yes how will this be managed?       
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GMC 2.1.2.1 – Checklist for Authorised Officers – Pre-seeding  (continued) 

 

Cleaning of seeding equipment     
Grower provided with seeder clean-down checklist?          

Seeding equipment inspected and clean-down procedure discussed          

Seeding Records     
Grower demonstrates commitment  to record the following details:    
Seeding date    
Seed source (Seed lot code)    
Variety    
Quantity sown     
Seeding rate    
Hectares sown    
Next paddock sown    

      

Authorised Officer:  Signature:  
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GMC 2.1.2.2. – Checklist Seeding Machinery Hygiene                                                                              

Note: Fill one of these forms out for each sowing 

Property          Contact:       CRIS ID:       

Trial type:       Contractor:      Seeding date:       

Clean-down site details:       Next crop sown:       

Inspected by       Signature:       Inspection Date:       
Machine clean-down and inspection (refer also Monsanto technical manual (page 66, 67) Yes No Comment 
Note – Thoroughly clean seeding equipment in the paddock after seeding the GM crop. Inspect the machine after cleaning with reference to the following hot spots.  

Check main and small seed boxes as appropriate          
Check fertiliser box (hint - close before loading seed)         
Check around and underneath grain cogs and spools         
Shake and check delivery tubes         
Check underside / rear of delivery pipes         
Check soil-contaminated areas (eg wheels, points) for seed transfer.         
Seed management     
Note – It is important to eliminate spillage or spread of GM seed. Ensure the following seed management practices are adhered to at seeding. 
Seed bags turned inside out         
All seed emptied into hopper avoiding spillage         
Keep all bag labels         
Record lot numbers         
Turn bags right way in         
Seal bags         

Destroy bags         
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GMC 2.1.3.1 Checklist Flowering Crop Inspection                                 Version 7 070809             

Property:                               CRIS ID:                               Property Contact:                                        Inspection Date:        
Flowering inspection of GM properties Yes No Record Comment 

Seeding Records     
Seeding records satisfy requirements          

     
Farm plan     
Have reported isolation distances been met?          

Is the sowing consistent with the original plan?          

If not, has the new plan been provided?   
   

           

     
GM Crop inspection     
Perimeter survey and in-crop assessment undertaken          

Have isolation distances been met?          
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GMC 2.1.3.1 Checklist Flowering Crop Inspection (continued) 

Record weed levels in crop. (Use rating 1 – low to 5 - high)  

    

Out of crop inspection 
 

Yes No  Comments 
 

Evidence of seed spread outside the sown area?    
Evidence of canola seed growing in the next paddock sown    
Evidence of canola seed growing elsewhere on property?   Where? 
Plants per square metre?         

Strip test on volunteer plants is negative (Not GM)    
    

      

Leaf samples submitted to AGWEST Plant Laboratories          

 
Harvest Hygiene Briefing   Comments 
Landholder provided with swather cleaning checklist   
Landholder provided with harvester cleaning checklist   
On-farm storage & transport hygiene discussed   
Intended on-farm storage adequate (Provide details)   
Silo labelling adequate   

Off-farm transport precautions discussed.  Carrier?         

Sealing tape provided   
Landholder provided with ‘monitoring harvest and storage’ checklist   
Landholder willing to participate in case study?   

      

Do there appear to be resistant weed populations?          

Strip test confirm the crop as GM?          
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GMC 2.1.3.1 Checklist Flowering Crop Inspection (continued) 

Strip Test Results 

Property:       Inspection Date:       

Crop Sample Out-of-Crop Sample 
  

 

Authorised Officer:    

 

Signature:       
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GMC 2.1.4.1. – Checklist Swathing machinery                                                             

 

 

Note: Fill one of these forms out for each GM swathing event 

Property:          Contact:          CRIS ID:          

Trial Type:       Contractor:       Swathing date:          

Clean-down site details :       Next crop swathed :       

Inspected by:          Signature:       Date:       
 Machine clean-down and inspection (refer also Monsanto technical manual (page 66, 67) Yes No Comment 

Note – Thoroughly clean swathing equipment in the paddock after swathing the GM crop. Inspect the machine after cleaning with 
reference to the following hot spots.  
    
Check main cutter bar           

Check skid plates         

Check along platform         

Check under mats and rakes         

Check throat of machine         

    



2009 GM CANOLA TRIALS PROGRAM 

 44 

GMC 2.1.4.2  Checklist Harvesting Machinery and Equipment                 

Harvesting machinery and equipment hygiene 
 
Property: _____________________    CRIS ID______________       Inspection Date: _____________ 
Inspected by: ____________________________         Signature: _____________________________ 
All Harvesters  √ 
1 Area under the skid plate  
2 Header knives and fingers  
3 Horizontal auger  
4 All areas behind covers  
5 Areas inside belts (draper fronts)  
6 Feeder house  
7 Driver’s cab  
8 Fan, fan housing and shields  
9 Chassis, including axles, chassis rails and undercarriage areas  
10 Tailing auger  
11 Sieves and grain pan  
12 Grain bin and auger(s)  
13 Engine compartment, radiator core and covers  
14 Grain elevator, including cups and rubber flights  
15 Straw spreaders or choppers  
16 Tyres and rims  
Conventional Harvester 
17 Threshing or separating area, including the drum, concaves and concave wiring  
18 Beater drum, including the area between the drum and walkers  

 19 Straw walkers, including the beater and chaff pan, underneath the straw walkers and any 
concealed area under air flaps  
Rotary Harvester 
17 External top and sides of the conical section of the rotor cage  
18 Areas inside the top of the conical section  
19 Threshing or separating area, including along the rotor cage.  
Bins and Augers 
All bins and augers must be empty and clean.  
Wiring Looms 
Conduit need not be removed, but must be cleaned  
Order of cleaning 
Harvesters should be cleaned from the top down to avoid contaminating areas already cleaned.  All plant 
material and soil needs to be removed from the machine.   
• Loosen all consolidated material first 
• Remove as much as possible by brushing or blowing the surfaces 
• Vacuum contaminants from pockets or spaces 
• Wash as a last resort – water tends to clump and swell plant mater, and cause it to stick 
Equipment  
• Tools to dismantle the machine 
• Portable lights 
• Scraper and  Wire probe 
• Vacuum cleaner 
• High-pressure air (an industrial air compressor) 
• High-pressure water 
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GMC 2.1.5.1 Checklist Monitor Harvest and Storage                                 Version 2 070809  

Property:                               CRIS ID:                               Property Contact:                                        Inspection Date:        

 Yes No Comments:  
Attach completed swather checklist (if applicable)   
Attach completed harvester clean-down checklist   
Route of harvester from paddock to storage recorded on map   

           

      

    
Grain stored on farm     
Check storage container (record details if different to pre-harvest briefing)   
Storage labelling suitable   
Landholder reminded of carter’s delivery form    
Request CBH docket   

           

      

      

    
Grain ready for delivery    
Preparation for transport adequate   
Landholder reminded of carter’s delivery form    
Request CBH docket   

           

      

    
Grain already delivered    
Carter’s delivery form collected   
CBH delivery docket                    Collected         Requested    
Excess GM Tape collected   
   

           

 
 

Authorised Officer:    

 

Signature:       
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GMC 2.1.6.1 Checklist – CBH System Monitoring                                  Version 1 140909  

CBH Venue:                                              CBH Contact:                                        Site Audit Date:        

Entry Meeting                                       Time:                  -  Exit Meeting                                       Time:                  - 
Name & Position Signature Name & Position Signature 
    

Site Audit – Delivery and allocation Yes No Comments:  
Handling procedure for GM grain documented   

Procedure addresses 

• Delivery quantity recorded   

• Sampling for quality / GM testing   

• Allocation of storage to specified facility   

• Decontamination of receiving and loading facility   

• Decontamination of conveyors to and from storage   

• Spillage containment & disposal   
Copy of Post-Harvest Incident Protocol kept on site   
Delivery trucks identified as GM grain   
Delivery docs identify load as GM grain   
CBH procedure applied to receive & allocate to storage facility   
Storage facility identified as containing GM grain   

      

Post-Audit Monitoring Yes No Comments:  

Grower & CBH delivery dockets reconcile   (date:        )   

Delivery and storage quantities equivalent   (date:        )   

Storage and export quantities reconcile       (date:        )   

GM deliveries return positive strip tests         
Non-GM deliveries return negative strip tests     

           

      

           

Auditor:    Signature:       
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GENETICALLY MODIFIED CANOLA SMALL-SCALE TRIAL DECLARATION 

Please complete 1 form for each small-scale trial on your property. 

Name:    Phone:    

Property:     Mobile:    

       

       

Name of small-scale trial:  

Manager of small-scale 
trial 

 

For the above small-scale trial, please outline the following: 
• Did the trial go through to seed and if not when and how was it destroyed; 
• Was the trial located inside a non-GM canola crop; 
• If the trial went to seed, how was the grain dealt with: 
o harvested and delivered with the commercial grain to CBH; 
o harvested and delivered separately to CBH (include dates and consignment details); 
o harvested and spread out on the commercial production paddock; 
o laboratory analysis; 
• How was any buffer zone of surrounding non-GM canola dealt with? 

 

 

 

 

 

 

 

 

 

 

 

I declare that the above information is a true reflection of what actually occurred. 

Signed:  on  (date) 

 



2009 GM CANOLA TRIALS PROGRAM 

 48 

Abbreviations 
Agrisearch Agrisearch Services Pty Ltd 

APVMA Australian Pesticide and Veterinary Medicine Authority  

Bayer Bayer CropScience 

CBH CBH Group 

CBWA Canola Breeders Western Australia Pty Ltd 

CL Clearfield or imidazolinone tolerant canola  

DAFWA Department of Agriculture and Food, Western Australia 

GM Genetically modified 

GMO Genetically modified organism 

GPS Global positioning system 

Grain Pool  Grain Pool Pty Ltd, a wholly-owned subsidiary of CBH 

GRDC Grains Research and Development Corporation 

Kalyx Kalyx Agriculture  

Monsanto Monsanto Australia Ltd 

Nufarm Nufarm Australia Ltd 

Nuseed Nuseed Pty Ltd 

NVT  National Variety Trial 

Pacific Pacific Seeds  Pty Ltd 

Pioneer Pioneer Hi-Bred Australia Pty Ltd 

QA Quality Assurance 

QWA  Quarantine Western Australia  

RR Roundup Ready 

TT Triazine tolerant  

UWA The University of Western Australia  

WALGA Western Australian Local Government Association 
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