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IOFGA SUBMISSION TO THE EPA

RE:

NOTIFICATION (G0469-01, REFERENCE NO B/IE/12/01) ON 27/2/2012 FROM TEAGASC, OAKPARK, CARLOW
FOR THE PROPOSED DELIBERATE RELEASE OF GM POTATOES INTO THE ENVIRONMENT FOR PURPOSES OTHER THAN PLACING ON THE MARKET IE; TO PERFORM A FIELD TRIAL
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In response to the above named Teagasc application dated 27/2/2012, IOFGA believes the licence should be denied on the various grounds, outlined below:

1. POTATO BLIGHT MUTATION

Blight is a major problem in potato cultivation. Consequently, commercial growers of conventional potatoes find it necessary to spray their crop with fungicides up to 14 times in one growing season, especially when climatic conditions are optimal for fungal growth. Late potato blight is a devastating plant disease caused by the fungus Phytophora infestans a pathogen of the potato and, to a lesser degree, the tomato. Specific to the potato, Solanum tuberosum, there are four main dominant resistant genes for   blight infection, R1, R2, R3 and R4. As far back as 1909, hybridization with wild Mexican species was developed to address the issue of potato blight and this practice remains to this day. In spite of ongoing attempts and continuous efforts, the P. infestans fungus rapidly developed genetic resistance. The adaptability of the fungus has rendered blight controlling chemical fungicides ineffective. 

P. infestans fungus contains mating types (A1 and A2), which first appeared in Mexico. Until 1978, only the A1 mating type was reported present in European potatoes after which the A2 mating type appeared and subsequently spread. Prior to that date the fungus had no sex life, meaning mutations were considerably slower in the EU. The presence of the two mating types greatly enhances gene exchange leading to accelerated loss of genetic resistance and also fungicide control.
The fact that the fungus P. infestans constantly mutates is a contentious issue for the proposed GM potato trial. It is inevitable that the blight will mutate during the course of this trial. To what extent is difficult to determine at the outset, however, it is clear that it will require continued trials to monitor the GM potato. One thing is for certain, it will have economic and environmental implications, as the natural balance will change in the trial area and potentially the surrounding areas. In a commercial situation this would be disastrous and may result in a greater dependence on fungicides and therefore increased production costs. 
It is clear from the Teagasc application that they will also be monitoring the fungus behaviour, however, this is not mentioned in the licence application and more attention must be given to this area to ensure that all possible outcomes are explored in terms of management of the GM variety and its relationship with P. infestans. 

In relation to costs, this brings into question the feasibility of carrying out such a trial in the first instance. Particularly in light of the fact there are potatoes already on the market that show excellent blight resistance. Furthermore, scientific research on    non-GM hybridisation has identified further varieties that have excellent resistance to late blight. The non-GM potatoes are from the Sarpo varieties, particularly Sarpo Mira and Axona which are maincrop potatoes. The Sarpo Una is of specific interest as it shows excellent resistance to early blight. The Sarpo varieties also offer additional benefits, with natural resistance to viruses, they rarely require spraying for virus-transmitting aphids. Their abundant foliage smothers weeds, unless weed infestation is high; hence spraying of herbicides is not necessary. Spraying against blight is not required, even in wet seasons such as that experienced in Ireland in 2007, when other normally resistant varieties succumbed. Sarpo’s are gaining in popularity in Ireland with many conventional and organic growers planting this variety. The overall environmental footprint is minimal, as the use of fungicides, herbicides and pesticides are massively reduced. 
In a purely economic argument, the currently available blight resistant potatoes offer a greater financial benefit than that of a GM potato, plus with the added bonus that consumers actually wish to purchase it. Furthermore, it doesn’t threaten our national marketing strategy as a clean green Island. In value terms, the GM product is worth less, its potential market is reduced and the integrity and marketing potential of the country is undermined, this will impact on all producers. Furthermore, as it is not beneficial or to the advantage of the majority of Irish growers, IOFGA can not support or realize any tangible justification to trial GM potato cultivation. Blight will mutate faster than it is possible to engineer resistance which renders this trial useless.
2. GM CROPS AND THE USE OF CHEMCIALS

Teagasc have publicly acknowledged in their application the negative impact on soil and biodiversity by the use of chemicals, (p20, no10) and state that one of the overall aims of conducting this research on GM potatoes is to reduce the amount of chemicals sprayed on potatoes in Ireland “in light of future environmental and legislative challenges” i.e., EU requirements to reduce pesticide use.  
IOFGA wish to state that contrary to the “hypothesis” by Teagasc in that there will be a reduction in the amount of fungicide treatments used and therefore the GM crop will have a lesser impact on the environment, research taken from the USDA, on the commercial cultivation of GM crops has shown that “GE crops have been responsible for the increase of 383 million pounds of herbicide use in the US over the first 13 years of commercial use.”
(Note 1) This research concludes that this increase in herbicide use swamps the decrease in insecticide use attributed to corn and cotton, making the overall chemical footprint of GE crops decidedly negative. The report also identifies and discusses in detail the primary cause of the increase – herbicide resistant weeds. Therefore IOFGA are demanding that the use of all chemicals are monitored throughout this trial so that if a reduction in fungicide application is detected but increases in other chemicals such as insecticides or herbicides that this information is notified to the public. 
There is an overall assumption by Teagasc that this GM trial will require a smaller amount of chemical usage however IOFGA would urge an open mind on this issue as commercial production of GM crops suggests otherwise.

3. POTATO VARIETY USED

Another questionable aspect of the proposed GM potato trial, and indeed of the whole project, is that the parent variety Desiree is already widely planted among commercial and home gardeners.  Thus, a newly invading disease affecting the GM potato may wipe out a major portion of the Irish potato harvest, both GM and non-GM.

The Desiree potato variety produces high quantities of berries. However, the Teagasc application states that mammals such as rodents do not eat these berries. This statement is fundamentally untrue, rodents regularly consume these berries despite their high glycol-aklaloid levels. Furthermore, evidence shows that these berries can survive for up to 10 years in the soil. 

Teagasc also state that any tubers not harvested will not survive in the ground due to frost conditions and tubers are typically destroyed at temperatures below -3°c. The application also states that “tubers will be destroyed by a continuous 25hour period of below -2°c or up to 5 hours at -10°C”. This is a critical issue and highly questionable as to the environmental vulnerability and scientific integrity of this research, especially given the recent mild winter (2011-2012). To base an environmental control, to prohibit the spread of rouge tubers, on such uncontrollable variability renders this project fundamentally flawed. On that basis alone, it is the opinion of IOFGA that the application should be denied as Teagasc cannot establish an adequate environmental control. The potato variety chosen for this trial is not a suitable variety which also questions the suitability of the trial for an Irish agro-ecosystem.   

4. CISGENIC OR TRANSGENIC TRIAL?

A similar study was carried out in the UK in 2011 and was described as a transgenic study, as the transgenes were obtained from different species - Solanum venturii and Solanum mochiquense – the transgene protein products may well be different from the native, non-transgene equivalents. It should be recalled that in previous peer reviewed studies it was noted that the transfer of genes between closely related species may actually lead to proteins with powerful (sometimes fatal) immune responses. 
The Teagasc application refers to the Rpi-vnt1.1 gene being inserted into S. tuberosum cv. Desiree may increase resistance to P. infestans. The respective gene encodes gene products that occur naturally in the wild potato species S. venturii. Teagasc describe the genetic construct in this research as cisgenic. The accepted definition of cisgenic is:  the genetic modification of a recipient plant with a natural gene from a crossable—sexually compatible—plant. Such a gene includes its introns and is flanked by its native promoter and terminator in the normal sense orientation. Cisgenic plants can harbor one or more cisgenes, but they do not contain any transgenes.
 (Note 2)
The definition of S. venturii states that it is: Herbaceous, of low and delicate habit, bearing underground stolons with small globular tubers about 5—10 mm. diam. Leaf thin,, frequently eaten by insects, often with red veins; lateral. leaflets (0—)1—3-jugate, much smaller than the terminal, up to 20(—50)mm. Weak decumbent habit, small sparse tubers, thin branched unwinged stem, sparse pubescence of adpressed triangular transparent 3-celled hairs on all green parts, shorter peduncle below the fork, smaller corolla, and dense quite long papillae on the lowest third of the style. It possibly represents a recently derived endemic separation from the ancestral stock of S. microdontum, which has not been able to spread far owing to its special ecological requirements.
 (Note 3)
There are also references to the fact that this variety is not edible and hybridisation occurs regularly in the wild. Therefore, is S. venturii sexually compatible with commercial potato varieties such as Solanum tuberosum v. Desiree? The critical question - is whether this trial really is a cisgenic trial or is it transgenic, as indicators show that it is not possible for natural hybridisation between the two species selected? Cisgenic is a classification subset of transgenic, and in practice it clearly involves the genetically engineered transferral of a gene from a different species and is unequivocally transgenic. It is the transformation process and not the source of the transferred gene that makes this process and its effects unpredictable.
There is no indication that the offspring of this manufactured GM potato will remain true. This has major implications to the natural environment. 
The fact that S. venturii has not been used as food by humans suggests that the gene product Rpi-vnt1.1 deserves extensive  testing by animal feeding? The Rpi-vnt1.1 gene could be toxic to mammals, evidence to the contrary has not been provided by Teagasc. To date toxicity tests have not been carried out on toll like receptor proteins from plants and animals, however, a toll like receptor protein was found to induce tumor necrosis factor in baboon lung cells.
 (Note 4)
The toll like receptor protein genetically modified into food crops deserves careful testing. Teagasc state in their application that the potatoes will not be fed to animals, and a separate trial will be carried on by Teagasc in Moorepark by a PhD student. If this trial does go ahead, the GM potato crop is effectively tested to determine the toxicity levels immediately post harvest. Testing regime and sample population would need to be statically significantly to provide certainly and include all possible permutations, including a dose response component. One Moorpark project conducted by a student would not constitute a credible study in which to base scientific evidence. Furthermore, the controversy around GM crop toxicity has received much adverse publicity, Teagasc need to establish how they intend to control and avoid extrapolation into the natural environment. IOFGA believes they have not done this in their application and therefore the licence should be denied. IOFGA also reject the attempt by Teagasc to promote this trial as cisgenic and therefore suggest in some way it is less of a GM product when it is an obvious GM manipulation and as a result carries with it serious implications for the agro-ecosystem. Teagasc use the term “cisgenic” 48 times in their application and do not define it once. On page 23 of this application Teagasc state that they are responsible for “education and demonstration in order to proactively engage and discuss the issues that most concern stakeholders and the public at large in regards to the cultivation of GM crops in Ireland”. Their deliberate attempt to hide behind the term cisgenic appears to suggest that complete transparency will not be portrayed to stakeholders and the public and therefore the licence should be denied to Teagasc. 
5. INTERACTION WITH OTHER CELL ORGANISMS OTHER THAN P. infestans?

IOFGA would like to see evidence from the similar “cisgenic” trial in the Netherlands, under Notification B/NL/10/06 that no “unanticipated effects” have occurred. Teagasc state in their  application; “the reaction between the Rpi genes and the corresponding avirulence factors of P. infestans are highly specific. Due to this level of specificity between the host and pathogen no effects on other organisms other than P. infestans can be expected by the release of the determined cisgenic plant material”. However, fundamental to this is that Teagasc is not certain that in the genetic modification of plants, where proteins can be expelled, we cannot be 100% guaranteed that this modification will not interact with any other cells within the organism. On p29, no 8 Teagasc again state that “No effects on biogeochemical processes are expected with the cultivation of the cisgenic line A15-031. This is because the Rpi-vnt1.1 gene has evolved to interact only with P. infestans and hence confer resistance upon the host against the pathogen. The protein produced as a result of the expression of the Rpi-vnt1.1 gene only 

interacts with P. infestans effector proteins. In contrast to standard potato cultivation regimes, the growing of A15-031 is likely to impact positively on soil organisms and this will be studied during the course of the notification by project staff”. Again IOFGA would reiterate the fact that genes interact widely with each other in the natural world they do not act in isolation, and this manufactured (not “evolved”) gene may react differently with other genes in the plant once released. This is core to the public concern over this issue, the shear uncertainty as to the environmental consequence, which is, inevitably, irreversible.  

Teagasc in the later stages of their application refer to the fact that they intend to monitor the blight organism as it reacts to the resistant plant however this should have been made more explicit throughout the application.

If the GM potatoes do not get blight naturally, what strain of P. infestans will be used to inoculate the plant to watch for resistance development? Will this strain have a negative impact on surrounding potato crops in the wider Carlow area, affecting both organic and non organic potato crops? Yet again, there is uncertainly as to the environmental consequences.
IOFGA are requesting more information from the trials in the Netherlands and also in the UK to be released to the public so we can make up our minds about whether any “unanticipated effects” have occurred. IOFGA feel that Teagasc have been negligent in this regard and they should not be afforded a licence due to insufficient information pertaining to the safety aspect of the crop.  

6. SOIL HEALTH

The proposed trial is to be carried out on land that was previously in pasture. Teagasc intend to spray the growing area with glyphosate before the trial is carried out. Each year the plot will rotate which gives a very short window to actually fully observe the effects of growing GM potatoes on soil microbiology and nematode and earthworm diversity in the soil. For a truly effective experiment it is essential to determine the effects on soil microbiology and biology for a longer period than the average 100 - 120 days that the main-crop potato will be growing in the soil. Furthermore, it would be prudent management of the ground if the area was not sprayed with glyphosate before the trials are conducted, as it will be almost impossible to distinguish between the impact of glyphosate and the growing of the GM potatoes in this short timeframe.

7. MARKETING THE GM POTATO?

Will Teagasc or any other of the 22 institutions who are carrying out these experiments develop potato lines for the marketplace as a result of this trial? If so who will “own” these new GM varieties and is there a plan to take out a patent on them?

As this is an EU funded project there are obviously some plans as to what will happen when results of the trials are finalised, IOFGA are requesting more information on this matter as it has economic and environmental consequences.

8. SUBSTANTIAL EQUIVALENCE

In this licence application Teagasc state that, alongside the GM plants there are also comparative plants “which will be grown in parallel to the GM lines within each site”. No detail is made of how these plants will be treated therefore it is not correct to use the term ‘substantial equivalence’ in this context.
IOFGA would like more detail regarding the non GM lines to be used and how they will be treated and what proximity there is between both GM and non GM plants as cross pollination may be an issue.

Insufficient information on this subject questions the motivations of this trial and the omission of critical aspects renders the application inadequate. 
9. POLLEN FLOW STUDIES

As this is a new manufactured unnatural organism pollen flow studies must be a necessary component of this trial, this is a new organism and all precautions must be taken with this plant to ensure there is not cross contamination between this plant and other crops.

IOFGA do not accept the precautions taken by Teagasc with regard to pollen spread in this trail. Pollen spread by wind is one issue however previous field trials have proven that insects can spread pollen over much greater distances than the proposed 40 metre exclusion zone.  One experiment found that significant cross-pollination of potatoes by insects took place at distances of over 1000 meters.
 (Note 5) Therefore while Teagasc state that they will construct a buffer zone of 40m from the GM trial site, IOFGA would like to see more detail on the buffer zone to ensure that it is not a permeable buffer due to the fact that pollen can be carried as far as 1000m from the parent crop. Teagasc do not appear to have taken all of the necessary precautions in this trial to ensure that cross pollination is not a danger therefore we are requesting that the EPA deny a licence to Teagasc for this proposed trial. 
10. GENETIC INHERITANCE

What is the guarantee that the blight resistance created will be passed on in true potato seed? If that gene is successfully passed on and over the 4 year term is shown to be less resistant what measures will be taken to ensure the resistance is retained?

All of this points to a further dependence on genetically engineered solutions to a genetically engineered problem! In this context there are no winners except the biotech industry and its academic partners. 

11. AIMS OF THE AMIGA PROJECT

The stated aims of the AMIGA (Assessing and Monitoring the impacts of Genetically Modified plants on agro-ecosystems) project are to;

· Provide baseline data on biodiversity agro-ecosystems in the EU

· Identify suitable bio-indicators that permit a better integration of GM field experimentation across specific agro ecosystems in the EU

· Deliver an improvement of knowledge of the long term impacts of specific GM crops

· Assess the economic effects of cultivation of GM crops in the EU (p22 Teagasc application)

While Teagasc have been given the specific tasks within this overall aim to;

· Quantify the impact of GM potato cultivation on bacterial, fungal, nematode and earthworm diversity in the soil, compared to a conventional potato system

· Identify integrated pest management strategies (IPM) and components which could be positively or negatively affected by the adoption of GM late blight resistant potato

· Employ the project’s resources as a tool for education and demonstration in order to proactively engage and discuss the issues that most concern stakeholders and the public at large in regards to the cultivation of GM crops in Ireland (p23 Teagasc application)

It is clear that this is a pre-market risk assessment trial carried out in conjunction with other institutions. IOFGA would like to see clear evidence on what measures will be taken if the results from this study show that there will be negative impact both environmentally and economically from the production of these GM potatoes.

How have Teagasc measured the economic risk of placing Ireland in a position of a country which now grows GM crops. What is the economic value on our biodiversity? What is the economic value of risking our reputation as a GM free nation? In 2011 our export market in food and drink was valued at €9.1b and it would be economic suicide to weaken this market by growing GM crops. The economic risk is huge for the sake of growing GM potatoes that are blight resistant when there are already blight resistant potatoes readily available on the market.

12. PRECAUTIONARY PRINCIPLE

The precautionary principle must be allowed to prevail as the environmental and economic risks to releasing a GM potato on the Irish environment greatly outweigh any benefits proposed by a GM potato with good short term blight resistance. 

After considering the above matters IOFGA believes it is critical  that the EPA refuse the licence application from Teagasc to grow GM potatoes in Oakpark as it will directly threaten the natural and economic environment. To quantify the impact is virtually impossible in either side of the argument, this is in itself, in our opinion, worthy justification. Furthermore, the environmental liability remains unclear, without strict liability for environmental damage resulting from the release of GMOs no project of this type should be considered.  

While it may not be within the remit of the EPA to consider issues of liability concerning the cultivation of GM crops, as there are serious consequences liability and risk must be considered by the EPA when assessing the proposed trial. In the Environmental Liability Bill of 2008, under section 3.2 it lists exemptions from the costs of remedial action under Permit and State of Art Defence under 8 (4). Two possible exemption scenarios are listed, however reference is specifically made to fields trials and GM cultivation to state that “However, the application of these exemptions is subject to an exception, whereby it does not apply to the operator of the activity specified in the ELD Regulations where this relates to cultivation including fields trials. The specified activities concern the cultivation of Genetically Modified Organisms” 
 (Note 6). To date in GM technology risk and liability have been contentious issues as the pattern has been established that liability is passed from those who generate the risk to the government and then to the taxpayer. In this particular case taxpayers would foot the bill as Teagasc are a state funded organisation. On the issue of liability alone there are sufficient grounds to adopt a precautionary approach and reject the licence.
Public acceptance plays a critical role in the issue of GMOs. To date, the trend in European public opinion is towards a clear and unmistakable rejection of GM food. It could be an impediment to Irish agricultural exports as well as indicating a complete lack of EU consumer awareness to permit the cultivation of GM potato trails.
IOFGA does not support GM cultivation. We are concerned that the cultivation of GMOs marks an irreversible decision, which has implications for our export markets, our green image as well as our green collar job strategy and finally our organic strategy. Therefore we are calling on the EPA to reject the application by Teagasc to trial GM potatoes in Oakpark.
� Impacts of Genetically Engineered crops on pesticide use in the United States: the first thirteen years by Charles Benbrook, the Organic Center 2009





� European Commission definition of cisgenic


� Some wild potato species from Argentina by J.G. Hawkes (Birmingham) & J.P. Hjerttng (Copenhagen)


� Cell Immunol. 2011 ; 268(2): 87–96. doi:10.1016/j.cellimm.2011.02.009


� Skogsmyr, I. (1994) Gene dispersal from transgenic potatoes to conspecifics: A field trial. Theoretical and Applied Genetics. 88: 770-774.  


� Transposition of the Environmental Liability Directive in Ireland, Tom Flynn





PAGE  
1
Registered in the Republic of Ireland Company Reg. No: 139202

IOFGA is a voluntary organisation and a company limited by guarantee.

Board of Directors: Chairman: Claire O’Connor, Vice Chairperson: Kitty Scully, Treasurer: Sean Clancy, Secretary: Desmond Thorpe,John Paul Crowe, Breege O’ Brien, Jarlath Rattigan


