ANNEX 9.CA-C/ES/01/01

Competent Authority of Sweden

Ref: Objection(s) to the placing on the market of 1507 maize under Part C of Directive 2001/18/EC (Notification No C/ES/01/01)

Please find enclosed a detailed response containing additional information concerning Notification C/ES/01/01 for placing on the market of 1507 maize under Directive 2001/18/EC.  

We hope that this additional information together with the recent publication of the regulation on genetically modified food and feed, as well as regulation on traceability and labelling (Regulations (EC) No 1829/2003 and 1830/2003, respectively) will enable a positive resolution of the objections presented by the Competent Authority of Sweden.

2.2.A) Detection method for 1507 maize

A quantitative PCR detection method specific to 1507 maize has been developed and is being submitted to the EC JRC for appropriate validation.  We expect that this quantitative PCR detection method will allow quantitative determination of the presence of 1507 maize in maize seed or grain below or above the relevant thresholds.

2.2.B) Monitoring plan: Non-target Lepidoptera

The specific biological activity of CRY1F and PAT proteins expressed in 1507 maize, together with the absence of toxicity of CRY1F protein against a wide range of representative non-target and beneficial arthropods, provides strong evidence for the absence of any significant toxicity to non-target organisms which may arise from exposure to 1507 maize, Point D.10 of Section 2 of this notification.

The lepidopteran species present in cultivated maize fields are widely distributed across various habitats and they are not endangered.  However, the geographic distribution, habitat preferences and host plants for endangered lepidopteran species are not predominantly associated with agricultural environments such as those used for maize cultivation.  In fact, habitat preferences for the endangered butterfly species include marshy, arid, semiarid or alpine (> 1000 m elevation) environments.  Such habitat preferences and distribution confirms that any such endangered butterfly species will not be affected from any significant exposure to pollen from 1507 maize.  The detailed  non-target exposure and risk assessment for the placing on the market of 1507 maize elaborated by Wolt and Conlan (2001) (Annex 35 to this notification) concluded that there is no significant risk for any adverse effects on endangered butterfly species, arising from exposure to 1507 maize.  
Furthermore, Hellmich et al. (2001) have confirmed that CRY1F protein from 1507 maize is relatively non-toxic to Monarch larvae compared to other CRY proteins and that pollen from 1507 maize will have no acute effects on Monarch butterfly larvae in field settings.  For ease of reference, a copy of the work published by Hellmich et al. (2001) has been attached as Annex 1.SE.  These results further confirm the high degree of specificity of the biological activity against larvae of target lepidopteran pests of CRY1F protein expressed in 1507 maize.
2.2.C) Monitoring plan: Grower and user education

Growers of 1507 maize seed products will be informed directly and/or through their respective and relevant trade associations of their obligation to implement the recommendations contained in the IRM proposal and to report any observed adverse effects to the environment or cases of product failure.  If necessary, growers will also apply any remedial actions recommended by the notifiers and the competent authority.  For practical reasons, it is proposed that growers of 1507 maize seed will report any unanticipated adverse effects to the notifier, who will immediately inform the Rapporteur Competent Authority, in accordance to a previously agreed protocol for the transfer of the relevant information.

2.2.D) Risk assessment of herbicide tolerance

The scope of this notification C/ES/01/01 does not include approval for the application of the glufosinate-ammonium herbicide on 1507 maize.  We understand that approval for application of the glufosinate-ammonium herbicide on tolerant GM maize is considered separately as required under Directive 91/414/EEC by the agrochemical registrant (Bayer CropScience).  Data regarding the evaluation and efficacy of the herbicide is therefore considered under Directive 91/414/EEC.

In any case, the results of the Farm Scale Evaluations of herbicide tolerant crops in the UK confirm that any potential impact on organisms dependent on weeds for food, and thus, any potential effect on higher trophic levels, is directly correlated to the efficacy of the herbicide applied, within common agricultural management practices, to control weeds in cultivated areas.  

In fact, 1507 maize is tolerant to the herbicide glufosinate-ammonium, in the same way as the genetically modified T25 maize used in the Farm Scale Evaluations in the UK.  The conclusions obtained from the Farm Scale Evaluations have confirmed that for glufosinate-ammonium tolerant T25 maize a significant two-fold increase would be expected in weed biomass and a significant two-fold greater weed seed return resulting in more nectar resources for pollinators and more weed seed resources for granivorous birds (ACRE, 2004; Annex 2.SE).  In conclusion, weed management of cultivated 1507 maize as in the Farm Scale Evaluation through the application of glufosinate-ammonium herbicide would not result on adverse effects on biodiversity compared with conventionally managed maize.

The conclusions from the Farm Scale Evaluations have also confirmed that the effects observed arise from the crop management regimes (i.e. the application of glufosinate-ammonium herbicide in the case of T25 maize) associated with the GM crop and are not a direct consequence of the genetic modification in such crop.

2.2.E) Monitoring plan
The monitoring plan for the placing on the market of 1507 maize has been updated in order to consider both placing on the market of 1507 maize as imports and as cultivation (Annex 3.SE below, which replaces Section 5 of this Notification C/ES/01/01).  To summarize, in the case of 1507 maize imports, the conclusions of the environmental risk assessment (Section 4 of this Notification C/ES/01/01) have confirmed that there is no anticipated adverse effect (immediate, delayed, direct, or indirect) on human health, animal health or the environment.  Therefore, case-specific monitoring is not applicable in case of 1507 maize imports.  However and in order to safeguard against any unanticipated adverse effects, the notifiers will put in place a general surveillance plan for users of 1507 maize imports, such as animal feed manufacturers, throughout the period of validity of the consent  (Appendix I to Annex 3.SE below).

In the case of cultivation of 1507 maize seed products, the environmental risk assessment has concluded that there is a limited potential for development of resistance to CRY1F protein as expressed in 1507 maize within the target pest population.  Therefore, the notifiers will implement a case-specific monitoring plan consisting of the Insect Resistance Management (IRM) proposal described in Annex 37 to this Notification C/ES/01/01.  In addition, the notifiers will address any adverse effect on human health and the environment that was not anticipated in the e.r.a. in accordance with the general surveillance plan for cultivation of 1507 maize (Appendix II to Annex 3.SE below).  
The focus of this general surveillance plan is on agricultural users of 1507 maize such as growers of 1507 maize seed products.  In addition, following the approval for marketing of 1507 maize and in the framework of general surveillance the notifiers together with relevant experts will develop appropriate protocols for a monitoring study on unanticipated potential effects of 1507 maize on non-target organisms.  The proposed study will take into consideration the latest scientific findings and will likely focus on a series of representative model organisms chosen on the basis of their abundance and biological significance in the agricultural environment.

3.A) Feeding study of the Monarch butterfly

As requested, a copy of the report describing a feeding study of the Monarch butterfly by Bystrak (2000) has been attached as Annex 4.SE.  As mentioned above, Hellmich et al. (2001) have confirmed that CRY1F protein from 1507 maize is relatively non-toxic to Monarch larvae compared to other CRY proteins and that pollen from 1507 maize will have no acute effects on Monarch butterfly larvae in field settings.  These results further confirm the high degree of specificity of the biological activity against target lepidopteran pests of CRY1F protein expressed in 1507 maize (Annex 1.SE).

3.B) CRY1F expression

As recommended by the Competent Authority of Sweden, protein expression on different parts of 1507 maize plants is now given in relation to weight, rather than in relation to total extractable protein, see Tables 1.SE and 2.SE below.  In order to remove some of the variation expected in fresh weight measurements due to variability of water content across plant tissues of individual plants, protein expression is given in relation to dry weight.  Also, we would like to highlight that the concentration of CRY1F protein expressed in 1507 maize pollen that was considered in the non-target exposure and risk assessment for cultivation of 1507 maize in Europe carried out by Wolt and Conlan (2001) (Annex 35 of this notification C/ES/01/01) was expressed in relation to fresh weight.
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	Table 1.SE: Summary of CRY1F protein levels (in ng/mg tissue dry weight) in tissue collected from 1507 maize from field trials in Chile in 1998-1999


	Tissue (growth stage)
	Average 

ng CRY1F/mg tissue dry weight
	Standard deviation
	Minimum
	Maximum

	Leaf (V9)
	3.82
	1.89
	0.94
	6.68

	Pollen (R1)
	17.5
	1.54
	14.3
	20.4

	Stalk (R1)
	6.27
	1.02
	4.40
	8.61

	Whole plant (R4)
	1.80
	0.70
	1.15
	2.69

	Grain                       
	2.19
	0.42
	1.60
	3.09

	Whole plant (senescent)
	2.27
	0.35
	1.76
	2.56

	
	
	
	
	

	Dry weight values = (ng CRY1F/mg TEP) * TEP (mg/ml) * extraction volume (ml) / tissue dry weight (mg)

	
	
	
	
	


	Table 2.SE: Summary of CRY1F protein levels (in ng/mg tissue dry weight) in tissue collected from 1507 maize from field trials in France and Italy in 1999


	
	

	Tissue (growth stage)
	Average 

ng CRY1F/mg tissue dry weight
	Standard deviation
	Minimum
	Maximum
	
	

	Leaf (V9)
	7.24
	2.10
	4.54
	12.6
	
	

	Whole plant (V9)
	4.12
	2.05
	2.06
	6.87
	
	

	Pollen (R1)
	20.0
	2.7
	14.2
	29.3
	
	

	Stalk (R1)
	4.14
	1.00
	2.81
	6.41
	
	

	Whole plant (R1)
	1.94
	0.48
	1.44
	2.57
	
	

	Whole plant (R4)     

  leaf painted
	1.96
	1.11
	1.05
	3.58
	
	

	Whole plant (R4) 

Sprayed
	2.09
	0.88
	1.08
	2.69
	
	

	Grain             

leaf painted
	2.16
	0.48
	1.19
	3.06
	
	

	Grain         

sprayed
	2.06
	0.41
	1.32
	2.70
	
	

	Whole plant (senescent)
	1.30
	0.42
	1.00
	1.92
	
	

	
	
	
	
	
	
	

	Dry weight values = (ng CRY1F/mg TEP) * TEP (mg/ml) * extraction volume (ml) / tissue dry weight (mg)
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ANNEX 1.SE

Monarch larvae sensitivity to Bacillus thuringiensis-purified proteins and pollen

(Hellmich et al., 2001)

(Please click on the link: Hellmich et al 2001.pdf )

ANNEX 2.SE

Advice on the implications of the farm-scale evaluations of genetically modified herbicide-tolerant crops (ACRE, 2004)

(Please click on the link: ACRE 2004.pdf )
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Proposal for a monitoring plan for the placing on the market of 1507 maize (Annex VII, Directive 2001/18/EC)

(Please click on the link: 1507 cult Updated MP Section 5 EC March 04.doc)
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Toxicity of the Cry1F protein to neonate larvae of the monarch butterfly (Danaus plexippus (Linnaeus)) 

(Bystrak, 2000)
(Please click on the link: Cry1F monarch study.pdf )










