GM canola, a benefit or a cost for Australia?
By Julie Newman, Network of Concerned Farmers (www.non-gm-farmers.com) Feb 2006 
GM canola adoption: After a decade since the introduction of GM crops, only  four countries plant 99% of the world's GM crops. The United States represents 55% of the area grown, while Argentina, Canada and Brazil account for the balance. Commercial GM crops are limited to soy, corn, cotton and canola but very few areas in Australia are suited to these crops except canola. While small areas of GM cotton are grown, the debate in Australia is about the least popular of the GM crops, GM canola.
Figures 1: Global area of GM CANOLA crops (by GM-industry sponsored ISAAA)
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Globally only 18% of the worlds canola production is genetically modified and this is almost all grown in Canada which is better suited to GM chemical resistant canola. 
Figure 2: Global proportion of GM CANOLA (by GM-industry sponsored ISAAA)
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GM canola has not increased canola yields in Canada:  GM canola now accounts for over half of the area sown to canola in Canada. Early attempts to segregate GM canola were abandoned and now almost all Canadian canola is sold as GM canola. 
         Figure 3.  The ratio of Canadian GM to non-GM canola (‘000 ha)
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Both Australia and Canada experienced their largest yield increases prior to GM crops being available. Contrary to the claims of increased yields of between 10-40%, statistics reveal there has been no such increase of canola yields in Canada that can be related to GM canola. The Australian Productivity Commission analysed Canadian GM canola and reported a 1% productivity increase with little evidence of any cost reduction. 

Figure 4: Comparison between the increased adoption of GM canola in Canada (million ha) to the average Canadian canola yield (t/ha). 
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Australian canola: 

In comparison, Australia has not adopted GM canola and but has experienced a continual rise in yield despite extending canola growing areas to more marginal areas. This rise (demonstrated in the Australian statistics graph below) is more consistent with the adoption of better farming practises (such as minimum till) and was experienced to a lesser degree by Canadian farmers prior to the adoption of GM canola.
Figure 5: Australian Canola production and area sown (ABS)
[image: image5.png]http://www.abs. gov.aw/ausstats/ahs@.nsf/h06660592430724 1ca?568h5007h8619/a8915 1dchSe2e31hca?56829001394291 0penDocument

6.8 CANOLA PRODUCTION AND AREA

Canola production (1) 3000
s Canola area (ha)

2400

1989-90 1991-92 1993-94 1995-96 1997-98 1999-00




Seasonal conditions are a major impact on yields. Since GM canola adoption in Canada, the average yield from 1996-2004 was 1.38t/ha , with the highest being 1.598 t/ha. In comparison, the average Australian yield (1996-2004) was 1.26t/ha which included a very poor yielding drought year in 2002. The highest yield experienced was 1.53 t/ha. . Clearly, there is no evidence of a 10-40% yield improvement from adopting GM canola.
Figure 6: Canadian and Australian Canola yield comparison 
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Since 1996, Canadian yields have been more consistent due to less variation in seasonal conditions, while Australia has experienced several serious droughts and late seasonal starts which have contributed to a serious reduction in canola yields. The graph above reveals similar canola yields when conditions are favourable. Both Canada and Australia experienced excellent seasonal conditions in 2005 and yields are expected to be very high when statistics are released. Australian canola growers are obviously not being “left behind”.
GM trait: The GM farmer "benefit" associated with GM canola, is only chemical resistance, which allows post-emergent spraying of a specific chemical that will not kill the crop. Monsanto’s Roundup GM canola is resistant to glyphosate and Bayer Cropsciences InVigor/Liberty hybrid varieties are resistant to glufosinate-ammonium in the same manner that Australia’s non-GM triazine tolerant canola is resistant to triazines or the non-GM variety Clearfield is resistant to imidazolinone. 
To produce chemical resistance, a gene for herbicide resistance is transferred  from bacteria and added to around 30,000 existing canola genes using recombinant DNA techniques (GM). 

Despite using “elite varieties”, Monsanto’s website revealed the best Australian trials of Roundup Ready canola only yielded 1.055t/ha which is over 16% below the national average of 1.26t/ha. 

Bayer Cropscience also use a GM technique to make it easier to produce hybrids by preventing self fertilisation by using male sterile and fertility restorer genes.  Although hybrids are produced using non-GM techniques with an intention to produce more vigour and hence higher yields, the hybrid technique used by Bayer Cropscience is a GM technique. The OGTR explained in the final risk assessment of this crop "The progeny are expected to have enhanced agronomic performance, otherwise known as ‘hybrid vigour’.” However, the OGTR then stated that InVigor hybrids had "...20pc less vigour than a conventional hybrid variety..."  
This reduced vigour and yield in Bayer Cropscience’s Invigor varieties were consistent with the independent comparison trials reported by the WA Department of Agriculture in 2003. Using 100 as a base rate for a standard variety, trials of GM Invigor at Calingari, WA, rated 110 which is the same as non-GM triazine tolerant varieties. The NSW, Vic and SA trials revealed lower yields from GM hybrids compared to non-GM hybrids with GM InVigor rating 109 and non-GM Hyola rating 120. 
The only benefit of any chemical resistant canola is post emergent weed control and this is only a benefit if existing weed control is poor. Australian farmers need more independent performance trials to compare the performance of GM canola and need better information on how effective the chemicals used on GM crops really are compared to the chemicals that can be used on non-GM chemical-resistant varieties.  Unfortunately Monsanto and Bayer Cropscience refuse to participate in independent trials.

Glufosinate ammonium , used on Bayer Cropscience’s GM Invigor/Liberty canola is mainly recommended to spray when specific weeds are at the 2-4 leaf stage and not under stress, which indicates that this chemical provides only a limited weed control. Glufosinate ammonium does not control radish, our worst weed in canola crops.
Glyphosate , used on Monsanto’s GM Roundup Ready crops, is the most popular knockdown chemical in Australian. However, weeds are developing resistance to glyphosate from over reliance on this chemical and resultant selective pressures. Resistance to glyphosate, our most commonly used herbicide, is a very serious problem that will be exacerbated with the over-use of glyphosate in Roundup Ready canola. In order to reduce resistance, the proposed resistance management plans include limiting the use of glyphosate during pre-emergent weed control resulting in farmers using either tillage or Sprayseed, a far more toxic and less effective chemical. Chemicals, such as the more toxic 2,4-D will need to be added to glyphosate to control unwanted glyphosate volunteers. Glyphosate is not known to be an effective control for radish. 
Radish is a brassica relative to canola and is our worst weed in canola crops. Markets object to a high level of radish in canola as the radish seed can not be removed by processing and it produces an unpleasant taste in the canola oil. There are no selective chemicals that can kill radish post-emergent.  Neither chemical proposed for use on GM canola gives effective control of this weed. While triazines, used post-emergent on non-GM triazine-tolerant canola, offers radish control, glufosinate ammonium does not and glyphosate has a limited effect.  Because canola trials have been grown under OGTR conditions in radish-free areas to prevent gene flow to other brassicas, these trials have not shown how much of a problem radish could be. 
Australia has less favourable conditions for GM canola than Canada: Canadian farmers rely more on post-emergent control rather than pre-emergent control. This is because Canada has a far shorter growing season and farmers sow directly after the snow thaws into moist soil. Because of the snow, there are comparatively few weeds and many farmers do not use pre-emergent weed control at all. Canadian farmers also do not use the alternative triazine-tolerant non-GM chemical resistant varieties as an alternative option.
Australian farmers concentrate more on pre-emergent weed control as crop yields drop significantly if the plant emerges with strong weed competition. As Australian farms have a significant weed burden (particularly ryegrass) to control prior to planting, the same pre-emergent chemicals need to be used on both GM crops and non-GM crops. Most Australian canola consists of non-GM triazine tolerant varieties and triazines control both radish and ryegrass. While non-GM Clearfield (resistant to imidazolinone) is not very popular in Australia, it accounts for approx. 20% of the area sown in Canada, and may be a better alternative to GM canola. 
Contamination risks: All experts and industry participants agree that contamination of non-GM canola with GM canola will occur yet markets are sensitive to this GM contamination. Already the popular non-GM seed variety Grace is contaminated with low levels of Bayer Cropsciences GM Topas 19/2. This contamination was traced to Tasmanian GM trials being grown in the same area as the early seed bulk-up of Grace. Bayer Cropscience was continually reprimanded for breaching numerous trial recommendations at the same time. The contamination has resulted in an unwanted “gene stacked” event where the GM canola plant is resistant to both glufosinate ammonium and triazine so it is now not possible to eradicate the GM crop from the non-GM Grace crop. 
In response, Australia has introduced tolerance levels for GM contamination despite this being unworkable and not meeting legal or market demands. There is no quantitative field tests available in order for farmers to assess levels of GM contamination in their crop before signing contracts guaranteeing either no GM contamination or GM below 0.9% contamination. The ACCC legal definition of a “GM-free” or “non-GM” label is zero detectable GM contamination. The 0.9% contamination tolerance level is supposedly based on EU legislation, however there appears to be misrepresentation of this legislation. Low level contamination is only tolerated if it is accidental or adventitious, however contamination is not considered accidental or adventitious if the supply chain detects positive tests in either produce for sale or in the seed that non-GM farmers plant. Australian canola seed that is planted with up to 0.5% contamination in the seed, or is harvested with a detected level up to 0.9% GM contamination, may not be accepted in the EU.
Segregation: Australia has two options on commercial release, to segregate or not to segregate. 

Segregation involves a rigorous identity preservation system estimated by ABARE to cost 10% of the gross value of the final product (about $35/tonne) to maintain a higher than tolerated 1% tolerance level. The onus is to be on non-GM growers having to prevent contamination entering their farm or their supply chain. Farmers are already signing indemnities to accept liability if GM contamination causes a rejection of a consignment.

Due to the additional costs and liabilities involved, it is doubtful if any farmers could afford to take the steps expected to segregate their non-GM crops from GM crops. If the crop is not segregated, both farmer choice and consumer choice will be denied. All farmers will be expected to market produce mixed with GM despite market sensitivity and numerous markets requesting a GM-free status. While some markets will be lost, others may impose a price penalty. 
Figure 7: Price comparison for canola from Australia and Canada 
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Market risk: Australia is the largest exporter of non-GM canola and Canada is the largest exporter of GM canola.  ABARE hard data (related to ABARE graph above) revealing that from 1990-2000 before market rejection of GM canola, Canada maintained a consistent premium over Australian canola averaging US$32.68/tonne. One reason for this is that markets prefer Canadian canola due to its consistent quality year after year.

But now, Canada is losing market share and premiums. The main Canadian canola market (processed and unprocessed) is now the US which is not considered GM sensitive and Canada is currently faced with high carryover stocks.   
Australia's three largest export customers are China, Japan and EU:

China: Canadian canola has dropped from a US$32.68/tonne premium to a $US30/tonne penalty with clear evidence of an unsold surplus.
The Nov 24th 2005, Graincorp Marketing Report stated "Recent sales to China from Canada have been at a $US30 discount to current prices being bid in NSW. Canada is expected to be a keen seller throughout our marketing campaign as they attempt to reduce potential ending stocks." 
Japan: The major mills in Japan tried to segregate GM from non-GM but found it too expensive. Some smaller mills only accept GM-free canola. Japanese MAB statistics for 2004 reported an average 5% premium for Australia's canola over Canada's canola. The Australian Barley Board reported that if Australian canola was GM, Japanese would prefer Canadian canola due to its more consistent oil content. 
EU: Canada does not sell GM canola for food consumption to the EU but has started to sell small amounts for fuel use. In 2004, the WA Department of Agriculture reported a premium of 10% for GM-free canola to the EU.
Other market impacts: Although canola is a relatively minor crop, the introduction of GM canola has the potential to impact negatively on all farming industries. GM canola seed can easily contaminate other grains and there is market sensitivity to GM canola in other grains and stock feed. Farmers are signing declarations guaranteeing their stock has not been fed GM material, their grain is not GM and their honey has not been obtained within 5km of a GM crop.            

Costs: The average additional cost of technology for GM canola in Canada was estimated by PG Economics to be C$44.03/ha. The technology costs have steadily increased since introduction and breaches of contractual conditions are vigorously pursued. Seed saving is prohibited and around 100 farmers are currently being sued for allegedly breaching Monsanto's GM crop contracts.
Australian farmers need to compare costs in order to make informed decisions but Monsanto refuses to release information about costs or contractual conditions. Bayer Cropscience supplied information to the WA Parliament revealing proposed costs to be $16/kg for seed and $18/l or  $72/ha for the chemical. In comparison, farmers mainly replant their own non-GM seed at very little cost and pay less than $30/ha for weed control using triazine.   An increase in costs and market risk does not equate to a benefit to farmers and should not be promoted as such.

Rural Industries Research and Development Corporation (RIRDC) research indicated the following should be deducted from any net economic benefit:

· “Net negative environmental risks associated with producing GM crops;
· Additional costs of segregation and identity preservation through the
supply chain;
· Discounting and/or loss of market access abroad for conventional
counterparts to those specific crops which may contain GMOs; and

· Discounting and/or loss of market access abroad for other farm products because of what GM adoption does for Australia's generic reputation as a 'clean, green, safe food' producer.”
Non-GM farmer objections: 
The "coexistence" plans proposed for Australia follow the precedent of countries that have adopted GM first then found consumer rejection later. It is proposed that if a non-GM grower wants to market produce as non-GM, markets require the non-GM grower/supply chain to undertake a rigorous and expensive identity preservation system. This system was estimated by ABARE to cost around 10-15% of the gross value of the product (~$35/tonne) for a 1% tolerance level and considered to be price prohibitive for lower levels of contamination. 
Each non-GM grower is currently expected to: 
· Fund a rigorous and expensive testing regime at each step from pre-planting to delivery. As there is no quantitative field testing regime available to date, samples will need to be sent to an eastern states laboratory and analysed by the expensive and time consuming PCR method. This recently cost Geoffrey Carracher over $1,000/test when he tested his “Grace” canola crop for contamination. 
· Plant uncontaminated non-GM seed to comply with identity preservation requirements. Unfortunately, non-GM canola seed may now need to be imported as the Australian seed industry is claiming a 0.5% GM contamination tolerance level for non-GM seed.

Figure 8: Coexistence principle:
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· Research how much, if any, GM contamination is accepted by various buyers and calculate what appropriate GM buffer zone is required to prevent contamination to comply with the contractual guarantees demanded. Produce grown in this buffer zone is to be kept completely separate to the non-GM produce as it is considered to be GM. This GM area will require fencing to prevent stock spreading seed and will require separate machinery and storage and/or extremely rigorous cleanout regimes. This buffer zone could be as wide as 3km to comply with the zero contamination tolerance demanded by some markets.  Non-GM farmer must take every step to avoid contamination. The coexistence principle is based on 1% contamination and “Where an alternative standard (ie. lower threshold for non-GM canola) is required… appropriate management strategies… should be incorporated.”
· Avoid planting at normally opportune times to prevent crosspollination with neighbouring crops. This will reduce yields significantly and is unlikely to be successful due to the long canola flowering times, strong winds during flowering and the ability for wild animals to transfer pollen long distances.
· Prevent dust, seed and plant material from GM crops contaminating non-GM crops and produce.
· Provide a separate supply chain that can segregate efficiently.  This duplication of existing services will be extremely expensive and may involve travelling long distances to deliver to GM-free receival points. Costs will be high and supply chain participants are reluctant to accept the liability for contaminating a GM-free supply.   

· If attempts to avoid contamination fail, the liability for market loss and contamination cleanup will fall on the non-GM farmers who have signed the required industry exemptions and contractual guarantees to accept liability. There is little opportunity for legal recourse for these farmers.
Not surprisingly, non-GM farmers are not prepared to accept the costs, risks and liabilities involved to our existing industry. The GM industry must be made responsible for containing their product and for any economic loss caused by their lack of ability to do so. A legislated strict liability regime would assist in dealing with this issue. 

Future crops: The next wave of GM crops include GM wheat despite the Australian Wheat Board clearly stating in their policy that none of our pool customers will tolerate GM wheat. GM pharmaceutical crops are also proposed where plants are manipulated to produce specific drugs. These plants will look the same as food crop plants but will contain the products used to make anything ranging from vitamins to anticoagulants to animal vaccines. Because food crops are generally modified to produce these substances, they look and behave the same as non-GM crops, and should produce pollen as normal.  They therefore present  enormous problems as it will be impossible to segregate GM pharmaceutical crops from food crops even though there will be no tolerance of pharmaceutical ingredients in the human food supply, particularly as the dose will be unregulated.
 

Key issues that still need to be addressed:
· Accurate and balanced data need to be prepared on a case by case basis depicting the benefits, alternatives, risks and risk management strategies needed for GM crops. The data then need to be distributed to farmers and key industry stakeholders prior to any decision making process. Independent performance trials must be undertaken and proposed costs must be publicly released to ensure accurate information is given to farmers to allow them to make an informed choice about growing this product.
· If tolerance levels are set, they must be based on market demand and the legal definition of “GM-free”. Existing contamination should be removed and the cost and liability for this should rest on the company owning the GM crop causing the contamination. In particular, GM contamination can not be accepted if a "user fee" is to be charged of the non-GM farmer as an end-point royalty on contaminated produce.
· Workable, practical, cheap and accurate field testing regimes must be in place before any release. Coexistence can not work if there is no real field test. 
· Prior to any acceptance of commercial GM crops, there must be proof that there is widespread education and acceptance of the coexistence protocols and that no sector of industry is faced with unmanageable problems or additional costs and liabilities without approval from those expected to accept these. Decision making must take into account the interests of all agricultural commodities. There must be protection of current agricultural systems to ensure farmer viability. There must be preservation of existing farmers rights to farm and to choose their farming systems without being negatively impacted upon by others introducing a product, particularly when that product is known to have a negative impact on others.
· Coexistence principles must be based on GM growers containing their product, not on non-GM farmers being required to avoid contamination. A closed-loop marketing system and GM zones for GM crops is more logical, cheaper and fairer than a closed-loop marketing system and non-GM zones for non-GM crops. 
· Legislated changes must be implemented to ensure management plans have legal status for compliance, not voluntary status as proposed, to ensure that the GM industry is responsible for the containment of their GM product. 
· If GM crops cause economic loss to those not wanting to grow them, there must be a fair and practical compensation regime in place. Liability must be carried by the GM industry, not non-GM growers as proposed. 
· Farmers’ rights to plant new varieties in non-GM form must be maintained.  In Canada, there is currently a trend to take an existing elite plant variety, add a GM gene and sell only the GM version to farmers. Farmer or government funded research institutes must not withhold non-GM varieties to the industry and farmers must be permitted to continue to save these seeds for re-planting.
· Concerns of consumers need to be taken seriously.  A practical and workable recall strategy must be in place to protect the industry from paying for expensive recalls.

Current Legislation: While the Federal government has made a commitment to provide a path to market for GM crops, State governments have the legislated role to assess economic and market impact caused by GM crops and hence all canola growing states have imposed moratoria on growing GM crops. The GM canola debate in Australia has polarised the agricultural industry as it is based on a simplistic Yes/No debate. One unfortunate effect has been personal attack and retaliation from both sides. The debate must progress beyond this to a thorough assessment of benefits, alternatives, risks and risk management. Perhaps this is avoided because it is obvious that GM canola will clearly be a cost, not a benefit for Australian farmers.
Julie Newman

National Spokesperson

Network of Concerned Farmers www.non-gm-farmers.com 

Phone 08 98711562 or 0427 711644

References include:
Statistics: Canada ('000):

Year    Acres            Tonnes        Yieldt/ac
Yield/t/ha

1996      8,527.4        5,062.3        0.607

1.499

1997    12,032.8        6,393.1       0.526

1.299

1998    13,414.8        7,643.3       0.460

1.136

1999    13,749.7       8,798.3        0.566

1.398

2000    12,007.4       7,205.3       0.607

1.499

2001      9,353.4        5,017.1       0.526

1.299

2002      8,464.8        4,407.1       0.526

1.299

2003    11,587.2       6,771.2        0.567

1.400

2004    12,201.6       7,728.1       0.647

1.598

 

http://www.canola-council.org/acreageyields.html 

Hard data supplied by Max Foster, ABARE: 

Adoption of GM canola in Canada (million ha) from 1995 to 2003
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Statistics: Canada: 

 http://www.canola-council.org/acreageyields.html
Yield/t/ha

1996-1.499, 1997-1.299, 1998-1.136, 1999-1.398, 2000-1.499, 2001-1.299, 2002-1.299, 2003-1.400, 2004-1.598

Australian statistics: Bureau of Statistics

1995/1996 1.48 T/ha, 1996/1997 1.53 T/ha, 1997/1998 1.22 T/ha, 1998/1999 1.36 T/ha, 1999/2000 1.29 T/ha, 2000/2001 1.22 T/ha, 2001/2002 1.32 T/ha, 2002/2003 0.67 T/ha, 2003/2004 1.41 T/ha

Australian statistics: http://www.abs.gov.au/ausstats/abs@.nsf/b06660592430724fca2568b5007b8619/a89f51dcb5e2e31bca2568a900139429!OpenDocument
Global adoption rates: Canola 18% http://www.isaaa.org/kc/CBTNews/press_release/images/briefs34/figures/hectares/adoption_hectares.jpg
Productivity Commission Research Paper Oct 2002, “Modelling Possible Impacts of GM Crops on Australian Trade.”
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