SECTION 4
ENVIRONMENTAL RISK ASSESSMENT FOR THE PLACING ON THE MARKET OF 1507 MAIZE IN ACCORDANCE WITH ANNEX II OF DIRECTIVE 2001/18/EC

Introduction

The product described in this notification is B.t. Cry1F maize line 1507, referred to as 1507 maize.  It consists of maize product consisting of or derived from seed of 1507 maize genetically modified to express CRY1F protein, conferring resistance to certain lepidopteran insect pests, and PAT protein, conferring tolerance to glufosinate-ammonium herbicide.  The maize product also consists of progeny derived from conventional breeding between 1507 maize with any traditionally bred maize.  

This notification is for consent to market genetically modified 1507 maize products in accordance with Part C of Directive 2001/18/EC.  The scope of this notification is for all uses of 1507 maize including cultivation of 1507 maize seed (inbreds and hybrids) in the EU.  The proposed uses of grain and other products of 1507 maize, from imports or cultivation, will be the same as for any other maize.  

An environmental risk assessment (e.r.a.) for the placing on the market of 1507 maize has been carried out in accordance with Commission Decision 2002/623/EC establishing the guidance notes supplementing Annex II of Directive 2001/18/EC.  The e.r.a. takes into account the relevant information provided throughout this notification.

Food use of 1507 maize is considered in a separate application submitted on 15 February 2001 to the Competent Authority of The Netherlands in accordance with Regulation (EC) No. 258/97.
A.
OBJECTIVE

The objective of an environmental risk assessment (e.r.a.) is, on a case by case basis, to identify and evaluate potential adverse effects of the genetically modified organism (GMO), either direct and indirect, immediate or delayed, on human health and the environment which the deliberate release or the placing on the market of GMOs may have.  The e.r.a. for the placing on the market of 1507 maize has been conducted with a view to identifying if there is a need for risk management and if so, the most appropriate methods to be used.

B.
GENERAL PRINCIPLES

In accordance with the precautionary principle, the following general principles have been followed when performing the e.r.a. for the placing on the market of 1507 maize:

· Identified characteristics of the GMO and its use which have the potential to cause adverse effects should be compared to those presented by the non-modified organism from which it is derived and its use under corresponding situations;

· The e.r.a. should be carried out in a scientifically sound and transparent manner based on available scientific and technical data;

· The e.r.a. should be carried out on a case by case basis, meaning that the required information may vary depending on the type of the GMOs concerned, their intended use and the potential receiving environment, taking into account, i.a., GMOs already in the environment;

· If new information on the GMO and its effects on human health or the environment becomes available, the e.r.a. may need to be readdressed in order to:

· Determine whether the risk has changed;

· Determine whether there is a need for amending the risk management accordingly.

C.
METHODOLOGY

C.1.
CHARACTERISTICS OF THE GMO AND RELEASES

The e.r.a. for the placing on the market including cultivation of B.t. Cry1F maize line 1507, referred to as 1507 maize, has being carried out taking into account the relevant technical and scientific details regarding the specific characteristics of 1507 maize and its proposed uses as described below.

a) 
The recipient or parental organism

The recipient organism for the genetic modification of 1507 maize is the Gramineae Zea mays L., commonly known as maize in the EU or corn in the USA.  The genetic modification was carried out on the non-GM maize line Hi-II, as described in detail in Point C.1. of Section 2 of this notification and summarized in Point C.1.b., below. 

Detailed information on the recipient organism has been provided in Part B of Section 2 of this notification.  It includes information concerning maize reproduction (Point B.2. of Section 2), survivability (Point B.3. of Section 2), dissemination (Point B.4. of Section 2), geographical distribution (Point B.5. of Section 2), habitat (Point B.6. of Section 2), and interactions with other organisms, including potential effects on human health (Point B.7. of Section 2).

In line with the general principles (Point B., above), the relevant information on the characteristics of the non-GM recipient organism and its use under corresponding situations serves as the baseline for comparison to 1507 maize during consideration of each consecutive step of the e.r.a. for placing on the market of 1507 maize.  

b) 
The genetic modification and relevant information on the vector and the donors

The 1507 maize has been genetically modified to express CRY1F protein for resistance to certain lepidopteran insect pests, such as the European corn borer (ECB), and Sesamia spp., and to express phosphinothricin-N-acetyltransferase (PAT) protein for tolerance to glufosinate-ammonium herbicide.

The genetic modification in 1507 and relevant information on the insert and the donor organisms has been described in detail in Part C of Section 2 of this notification.  A summary of those characteristics relevant to the e.r.a. for the placing on the market of 1507 maize has been included below.

The genetic modification:

The particle acceleration method (high-velocity microprojectiles) (Klein et al., 1987) was used to introduce a purified linear DNA fragment (PHI8999A, 6235 bp; Figure 1) containing the cry1F and pat coding sequences and the necessary regulatory components into cells from the maize line Hi-II resulting in several maize events, such as event TC1507 or, simply 1507.  Several plants were regenerated from these putatively transformed maize cells and those that expressed CRY1F and PAT proteins were selected.  One of them was identified as 1507 and was selected for breeding with appropriate inbred lines.  This plant and its progeny is referred to as B.t. Cry1F maize line 1507, or simply known as 1507 maize.  Further details of the transformation are given in Point C.1. of Section 2 of this notification and have not been included here.

Other GM maize lines were also obtained in the same manner, such as B.t. Cry1F maize line 1360, or simply 1360 maize.  The 1360 maize is of particular relevance to this document as it was selected as an appropriate source of maize expressed CRY1F protein (i.e., representative of similar events, such as 1507 maize) for comparison with microbially-derived CRY1F protein produced in Pseudomonas fluorescens in the studies that demonstrated equivalence between maize expressed and microbially-derived CRY1F proteins (Evans, 1998; Annex 25).  The intention was to be able to produce sufficient quantity of CRY1F protein from a recombinant microbial source (i.e., microbially-derived CRY1F protein) for a broad range of studies.  This was necessary because it is not possible to derive high amounts of adequate CRY1F protein from any maize line transformed with insert PHI8999A, i.e. 1507 or 1360 maize.

Information on the vector:

No vector was used for the transformation of 1507 maize.  As mentioned above, a linear DNA fragment containing the cry1F and pat coding sequences together with the necessary regulatory components only was used for transformation by particle acceleration.  No additional DNA sequences were used for introducing the insert into 1507 maize.

The insert was obtained from plasmid PHP8999 following digestion of the plasmid DNA with the restriction enzyme PmeI.  As a result, two linear fragments of DNA were obtained: a 6235 bp fragment, i.e. the intended insert containing the cry1F and pat genes; and a 3269 bp fragment not used in transformation.  A detailed description of the organization, size and function of the genetic material present in the 3269 bp fragment is provided in Table 2 of Section 2 of the notification.  The 6235 bp (PHI8999A) fragment was subsequently purified by agarose gel electrophoresis and used in the transformation of 1507 maize.  

The results of the detailed molecular characterization of the inserted genetic material in 1507 maize by Glatt in 2000 (see Annex 7) support the conclusion that there is no detectable genetic material from the 3269 bp fragment of plasmid PHP8999 that was not intended for the transformation of 1507 maize.  In particular and as expected, the nptII gene for kanamycin resistance is not present in 1507 maize, as discussed in detail in Point C.1.c., below.

Information on the donors:

As described above, the insert PHI8999A consisted of a linear DNA fragment of 6235 bp containing the synthetic version of plant optimized and truncated cry1F gene from Bacillus thuringiensis sbsp. aizawai with transcription directed by the ubiquitin promoter ubiZM1(2) from Zea mays and with a termination sequence derived from ORF25PolyA from Agrobacterium tumefaciens extrachromosomal plasmid pTi15995.  The insert also contains the synthetic version of plant optimized phosphinothricin-N-acetyltransferase gene sequence, pat, from Streptomyces viridochromogenes with transcription directed by CaMV 35S promoter and CaMV 35S terminator, from cauliflower mosaic virus.  

A complete description of the size, position, source of donor organism and intended function of the DNA sequences contained in the insert, together with appropriate references, is presented in Table 1 of Section 2 of this notification.

Bacillus thuringiensis is a Gram-positive soil bacterium that was first discovered in Japan on diseased silkworm, in 1901.  At least 176 different B. thuringiensis products have been registered as pesticides since 1961 and there have been no confirmed reports of dietary toxicity attributable to their use.  Furthermore, there have been no confirmed reports of immediate or delayed toxic or allergenic reactions to humans from exposure to any B.t.-based pesticides since their registration (EPA, 1995a).  The subspecies aizawai, donor of the cry1F gene, is commercially used to control wax moth larvae and diamondback moth caterpillar and it has been found to be non-toxic to mammals (Cornell University, 1996; McClintock et al., 1995).  The CRY1F protein is the active ingredient in pesticides produced from B. thuringiensis sbsp. aizawai and it has specific toxicity against certain lepidopteran insect pests (target organisms).

Maize, donor of the ubiquitin promoter ubiZM1(2), has a long history as an agricultural crop and factors affecting genetic stability have been well characterised.  Also, maize is continually being modified by breeders to improve its quality and agronomic performance.  There are no recognised antinutrients in maize which are considered harmful and worthy of quantification or risk management (Del Valle et al., 1983; White and Pollak, 1995).
Agrobacterium tumefaciens, donor of the ORF25PolyA terminator sequence, is a Gram-negative, non-sporing, rod-shaped bacterium, closely related to Rhizobium which forms nitrogen-fixing nodules on clover and other leguminous plants.  Agrobacterium contains a plasmid (the Ti plasmid) with the ability to enter plant cells and insert a portion of its genome into plant chromosomes (Barker, et al., 1983).  Normally, Agrobacterium is a plant pathogen causing root deformation mainly with sugar beets, pomefruit and viniculture crops.  However, the Ti plasmid has been altered, i.e. disarmed, to make it a useful vector for plant transformation by removing the sequences involved in pathogenicity and inserting sequences necessary for cloning and replication in the laboratory.

Streptomyces viridochromogenes, donor of the pat gene, is a common soil bacterium that produces the tripeptide L-phosphinothricyl-L-alanyl-alanine (L-PPT), which was developed as a non-selective herbicide by Hoechst Ag. (Sykes, 1998).    The pat gene, which confers S. viridochromogenes tolerance to the tripeptide, was also identified and characterized in this organism (OECD, 1999; Annex 6).

Cauliflower mosaic virus, donor of the 35S promoter and terminator sequences, is a DNA caulimovirus with a host range restricted primarily to cruciferous plants (ICTV Database, 1998).  It has a double stranded DNA genome within which two distinct promoters, producing 19S and 35S transcripts, have been identified (Kay et al., 1987).  The 35S promoter and its variants with enhanced transcriptional activity are constitutively active in several plant species that have been genetically modified.

c) 
The GMO

The 1507 maize has been genetically modified to express the proteins CRY1F and phosphinothricin-N-acetyltransferase (PAT).  Expression of the CRY1F protein confers season-long resistance against certain lepidopteran pests, such as the European corn borer (Ostrinia nubilalis) and Sesamia spp.  It is expressed constitutively and when cultivated, provides control against insect pest damage.

Expression of the PAT protein confers tolerance to application of glufosinate-ammonium herbicide.  It is expressed constitutively serving as a selectable marker and when cultivated, the maize plant will tolerate field application rates of 1600 g a.i./ha of glufosinate-ammonium without showing any phytotoxicity symptoms.  Tolerance to the herbicide provides  an alternative tool for weed control management.

No other traits have been introduced or modified as confirmed by the observation of 1507 maize when cultivated in maize growing areas of the USA, Chile, European Union and Central and Eastern Europe (Points D.4. and D.13. of Section 2 of this notification).

Information regarding the genetically modified organism has been provided in Part D of Section 2 of this notification.  It includes detailed information on: 

a) the inserted genetic material in 1507 maize (i.e., size, structure, copy number, location); 

b) developmental stages and parts of the plant where the insert is expressed and characteristics of the maize expressed CRY1F and PAT proteins; 

c) how the 1507 maize plants differ from the non-GM maize; 

d) genetic and phenotypic stability of 1507 maize; 

e) whether there is any change to the ability of 1507 maize to transfer genetic material to other organisms; 

f) potential toxic, allergenic or other harmful effects of the genetic modification on human health; 

g) safety of 1507 maize to animal health; 

h) mechanism of interaction between 1507 maize and target organisms; 

i) potential changes in interactions of 1507 maize with non-target organisms;

 j) potential interactions with the abiotic environment; 

k) detection and identification methods for 1507 maize; and, 

l) information about previous releases of 1507 maize.

A summary of the information on 1507 maize relevant to this e.r.a. for the placing on the market of 1507 maize has been included below.

The inserted genetic material:

The genetic modification in 1507 maize has been characterised in detail by Southern blot and DNA sequence analyses.  The analyses have confirmed that the inserted genetic material is integrated into the nuclear genome of the maize plant and consists of an almost full-length copy of the linear fragment used in the transformation (i.e., 6186 bp from the 6235 bp of insert PHI8999A, containing the cry1F and pat genes together with the regulatory sequences necessary for their expression).  In addition, the plant insert contains the following non-functional fragments:

· one fragment (335 bp) of the cry1F gene, with no ubiZM1(2) promoter sequence, and one fragment (15 bp) of the cry1F gene, both located at the 5’ end of the almost full-length insert;

· two fragments (201 bp and 138 bp long, respectively) of the pat gene, without regulatory sequences associated, located at the 5’ border and, one fragment (188 bp) of the pat gene, located at the 3’ border;

· one fragment (118 bp) of the polylinker region and ubiZM1(2) promoter sequence located at the 5’ border;

· one fragment (550 bp) of the ORF25PolyA terminator sequence in inverted position located immediately at the 3’ end of the almost full-length insert.

The 1507 maize does not contain the nptII gene nor any other detectable fragments from the portion of plasmid PHP8999 that was not intended for transformation of 1507 maize. Maize genomic DNA flanking regions at both the 5’ and 3’ borders of the 1507 maize insert have been sequenced and characterised in detail. Analysis by PCR amplification has confirmed the presence of both maize genomic flanking regions in non-GM Hi-II maize used in the transformation of 1507 maize.

Expression of the insert:

Expression of CRY1F and PAT proteins in a range of tissues from different developmental stages of a typical maize plant was characterized using specific Enzyme Linked Immunosorbent Assay (ELISA) developed for each protein.  The results obtained show that CRY1F protein is expressed throughout the different developmental stages tested, while PAT protein could only be measured at the V9 stage at levels ranging from below the LOD (20 pg/μg total extractable protein) to 136.8 pg/μg total extractable protein in leaves of 1507 maize, and from below the LOD to 38.0 pg/μg total extractable protein in whole plant tissue (V9 stage), but could not be detected in R1 or R4 tissues, senescent plant or mature grain.

The characteristics of the CRY1F and PAT proteins expressed in 1507 maize were examined by Western blot analysis (Alarcon and Marshall, 2000; Annex 8).  The CRY1F protein was detected as two bands of approximately 65 and 68 kDa, respectively, and no other bands indicative of a partial CRY1F protein or a fusion protein of greater molecular weight were observed.  These two forms of maize expressed CRY1F protein would be expected as a result of limited proteolysis of the ~68 kDa protein by a plant protease with trypsin-like specificity, which results in the ~65 kDa CRY1F form.  The only difference between these two forms of maize expressed CRY1F protein is the presence or absence of amino acids 1 to 27 from the N-terminus of the CRY1F protein, which are absent from the ~65 kDa CRY1F form.  The biochemical structure of these two forms is comparable as shown by their equivalent immunoreactivity in ELISA and Western blot analyses (Evans, 1998; Alarcon and Marshall, 2000; Annexes 25 and 8, respectively).  In addition, the biological activities of the two forms of maize expressed CRY1F protein will be identical once they are ingested by the target pest, as proteolytical processing in the alkaline conditions found in the gut of target insect pests will result in comparable forms of CRY1F protein (such as the 65 kDa form).  A similar post-translational processing on the removal of amino acids 1-27 from the N-terminus of the pro-toxin also occurs for other CRY proteins, such as CRY1A (Schnepf et al., 1998).  

The PAT protein is known to be a homodimer of approximately 43 kDa in its native form, and it is comprised of two components of approximately 22 kDa (OECD, 1999; Annex 6).  The results of the Western blot analysis of 1507 maize confirmed the presence of the ~22 kDa PAT monomeric form and of the ~43 kDa PAT homodimer in leaf tissue.  No other bands indicative of a partial PAT protein or fusion protein of greater molecular weight were observed in 1507 maize.

Differences between 1507 maize and non-GM maize:

The genetic modification in 1507 maize results in expression of CRY1F protein conferring resistance to certain lepidopteran insect pests, and PAT protein conferring tolerance to glufosinate-ammonium herbicide.  No other traits have been introduced or modified in 1507 maize (Point D.4. of Section 2 of this notification).
The efficacy of 1507 maize hybrids against a range of insect pests has been determined and compared with conventional maize controls under field conditions.  The insects evaluated were European corn borer (Ostrinia nubilalis), fall armyworm (Spodoptera frugiperda), corn earworm (Helicoverpa zea), southwestern corn borer (Diatraea grandiosella), black cutworm (Agrotis ipsilon), and sugarcane borer (Diatraea saccharalis).  Further tests have been carried out which have confirmed the effectiveness of 1507 maize against Sesamia spp. infestation (Castañera, 2001; Annex 16).

A separate field study was carried out in 2000 in France to compare 1507 maize (without application of insecticide) and non-GM maize with application of a synthetic insecticide (Karate Xpress, active ingredient lambda-cyhalothrin) commonly used to control European corn borer infestation (Vernier, et al., 2001b; Annex 34).  The 1507 maize showed significant efficacy to control both European corn borer and pink stalk borer (Sesamia nonagrioides) and providing better protection from both pests than traditional insecticide applications.

In summary, the results show that 1507 maize provides much improved control for lepidopteran insects pests in comparison to application of insecticides to conventional (non-GM) maize.
Additional field trials were carried out in Spain in 2002 for agronomic purposes at three separate locations in the region of Aragón.  In summary, a comparison of the agronomic characteristics of 1507 maize and non-GM maize with comparable genetic background cultivated under Spanish conditions confirmed that there were no unexpected adverse differences.  In fact and taking into account the significant target pest pressure from ECB and Sesamia spp. that occurred in Aragón (Spain) in 2002, the agronomic differences observed in terms of less insect damage, higher yield, higher plant height and ear, and less stalk lodging of 1507 maize plants result from resistance against attack from target insect pests conferred by the expression of CRY1F protein, as intended by the genetic modification.  
The active ingredient in glufosinate-ammonium herbicide is L-phosphinothricin (L-PPT).  L-PPT binds to glutamine synthetase in plants preventing the detoxification of excess ammonia resulting in plant death.  The activity of the PAT protein (phosphinothricin-N-acetyltransferase) is specific to catalysing the conversion of L-PPT to N-acetyl-L-PPT.  Expression of PAT protein in 1507 maize allows the detoxification of ammonia to continue thereby conferring tolerance to the herbicide glufosinate-ammonium.  Field trials have shown that 1507 maize is tolerant to field application rates of 1600 g a.i./ha of glufosinate-ammonium herbicide without showing any phytotoxicity symptoms.  This rate is equivalent to four times the recommended field application rate of the glufosinate-ammonium herbicide.

Agronomic data was obtained from field trials of 1507 maize carried out at different locations across key maize growing regions in the USA in 1999; in France, Italy and Bulgaria in 2000, and in Spain in 2002.  The results support the conclusion that there are no unexpected agronomic differences between 1507 maize and non-GM maize, and that 1507 maize has no altered survival, multiplication or dissemination characteristics.

Genetic and phenotypic stability of 1507 maize:

Analysis of the Mendelian segregation of the inserted traits has provided evidence of the genetic stability of the inserted genetic material in 1507 maize (Point D.5. of Section 2 of this notification).  The cry1F and pat genes are integrated in the genome of the plant and inherited as Mendelian dominant genes.

Change to the ability of 1507 maize to transfer genetic material to other organisms:

There are no sequences in the genetic material inserted into 1507 maize that could potentially be involved in transfer of genetic material between maize and other organisms.  As a result, there is no change in the ability of 1507 maize to transfer genetic material to other organisms (Point D.6. of Section 2 of this notification).

Potential toxic, allergenic or other harmful effects of the genetic modification on human health:

The results obtained from the toxicological studies confirm that the genetic modification in 1507 maize does not introduce any new compounds known to be toxic, allergenic or harmful to human or animal health (Point D.7. of Section 2 of this notification).  A summary of the results has been included below.

As mentioned in Point C.1.b. above, in order to have sufficient amounts of purified CRY1F protein for the multiple studies required to assess the safety of maize expressed CRY1F protein, a form of the protein with equivalent biochemical structure and biological activity to the structure and activity of maize expressed CRY1F was produced in Pseudomonas fluorescens (Evans, 1998; Annex 25).  The complete description of the sequence and key characteristics of microbially-derived CRY1F protein have been included in Point D.7. of Section 2 of this notification.

Toxicity:

An acute oral toxicity study with microbially-derived CRY1F protein have been carried out with mice.  No mortality, toxicity or adverse clinical signs were observed at the highest dose tested of 5050 mg of test material per kg of body weight which was equivalent to 576 mg of pure CRY1F protein per kg of body weight (Kuhn, 1998).  The relatively high dose tested in this study did not give rise to any toxicity and therefore the acute LD50 for CRY1F protein could not be determined other than estimated to be higher than 576 mg CRY1F per kg of body weight.  

The safety in terms of toxicity for the PAT protein has already been determined in detail during the assessment of glufosinate-ammonium tolerant maize (EPA, 1995b; EPA, 1997; Canadian Food Inspection Agency, 1998; SCP, 1998; OECD, 1999; Annex 6).  A toxicity study consisting of feeding rats with the PAT protein (0, 5000 and 50000 mg/kg body weight) has been carried out (Pfister et al., 1996; Health Canada, 1997) and the results showed the absence of any adverse treatment-related clinical signs.  In addition, an acute oral toxicity study consisting of feeding mice with 6000 mg test material per kg body weight containing approximately 5000 mg PAT per kg body weight has been carried out (Brooks, 2000).  There were no adverse clinical signs and the LD50 for PAT protein could not be determined other than estimated to be higher than 5000 mg PAT per kg body weight.

In addition, a poultry feeding study over a period of 42 days has also been carried out with grain from 1507 maize and non-GM control maize with comparable genetics (Point D.7. of Section 2 of this notification and Annex 5).  The mortality, body weight gain and feed conversion of the chickens fed with 1507 maize were compared to chickens fed a standard diet containing yellow dent maize.  No statistically significant differences were observed on mortality, body weight gain or feed conversion between chickens fed a diet containing grain from 1507 maize or any of the other diets.
A thirteen-week (90-day) oral toxicity feeding study in rats has been carried out with 1507 maize grain in order to confirm the absence of toxicity of the proteins CRY1F and PAT expressed in 1507 maize grain (Annex 39).  The results obtained confirm that no toxicologically significant diet-related differences were observed among the groups fed with any of the different diets with respect to body weight, body weight gain, food consumption, food efficiency, clinical signs of toxicity, ophthalmological observations, neurobehavioral assessments, clinical pathology (hematology, clinical chemistry, coagulation, or urinalysis parameters), organ weights, and gross or microscopic pathology.

Allergenicity:

A detailed assessment of the allergenic potential of the CRY1F and PAT proteins has been made in Point D.7. of Section 2 of this notification following the recommendations from FAO/WHO (2000), and according to the decision-tree of Metcalfe et al. (1996) for the assessment of the allergenicity potential of genetically modified crop plants.

The conclusions obtained from the assessment for allergenicity, together with other relevant criteria, confirm that the cry1F and pat genes introduced into 1507 maize do not encode for any known allergens and that the CRY1F and PAT proteins, as expressed in 1507 maize, show a very low probability of being allergenic.  A summary of the main points has been included below: 

a) There is no history of allergenicity from Bacillus thuringiensis sbsp. aizawai and Streptomyces viridochromogenes, donor organisms for the cry1F and pat genes, respectively (EPA, 1995a; McClintock et al., 1995; EPA, 1996; OECD, 1999);  

b) Neither the CRY1F nor the PAT proteins share immunologically significant amino acid sequences with known allergens (Meyer, 1999; OECD, 1999);

c) The CRY1F and PAT proteins are rapidly digested under simulated gastric fluid conditions (Evans, 1998; OECD, 1999; Annexes 25 and 6, respectively);

d) The absence of post-translational glycosylation of maize expressed CRY1F and PAT proteins (Evans, 1998; OECD, 1999; Annexes 25 and 6, respectively);

e) The CRY1F and PAT proteins are susceptible to heating (Evans, 1998; Herman, 2000; OECD, 1999; Annexes 25, 23 and 6, respectively);

f) The molecular weight of maize expressed CRY1F protein is 65 to 68 kDa, in the range of other non-allergenic CRY proteins;

g) The biological activities of the CRY1F and PAT proteins are very specific and do not indicate any concern regarding allergenicity.  The CRY1F protein shows specific toxicity against certain lepidopteran insect pests,  and the PAT protein allows the detoxification of ammonia by the specific conversion of L-PPT to N-acetyl-L-PPT; and,

h) The expression level of CRY1F protein in 1507 maize plant tissue and grain is relatively low, whereas the PAT protein is only detectable at low levels in vegetative leaf tissue.

Safety of 1507 maize to animal health:

A detailed safety evaluation concerning possible feed applications of 1507 maize and feed products derived from 1507 maize (processed and non-processed) has been carried out and is attached as Annex 1. 

The conclusions obtained confirm that feed products from 1507 maize are substantially equivalent to, nutritionally equivalent to, and as safe as, feed products derived from commercially available (non-GM) maize.  This is based on the compositional analyses comprising protein, fiber, carbohydrates, ash, minerals, fatty acids, amino acids, vitamins, secondary metabolites and anti-nutrients in forage and/or grain samples from 1507 maize; the nutritional equivalence shown in a poultry feeding study; and, the detailed safety evaluation of the expressed CRY1F and PAT proteins as intended by the genetic modification in 1507 maize.

The feed products obtained from 1507 maize are comparable to those obtained from non-GM maize and there are no known toxic, allergenic or other harmful effects to animal health arising from the genetic modification.

Mechanism of interaction between 1507 maize and target organisms:

The mechanism of interaction between maize expressed CRY1F protein and target organisms has been described in detail in Point D.9. of Section 2 of this notification and can be summarized as follows:

Maize expressed CRY1F protein consists of residues 1 to 605 of the native CRY1F sequence from B. thuringiensis sbsp. aizawai, with a single and conservative amino acid substitution (F to L at position 604),  which has a predicted molecular weight of 68204.56 Da (ExPASy Server) and corresponds to the band of protein of approximately 68 kDa observed in the Western blot analyses of 1507 maize (Alarcon and Marshall, 2000; Annex 8).  A fraction of maize expressed CRY1F protein (68 kDa) is post-translationally digested by maize trypsin-like proteases resulting in the removal of amino acids 1 to 27 (inclusive) from the CRY1F sequence.  This second form of the CRY1F protein corresponds to the band of protein of approximately 65 kDa also observed in the Western blot analyses of 1507 maize by Alarcon and Marshall (2000) (Annex 8). This mechanism of production of activated toxins that are typically 65-70 kDa in size is similar to that of other CRY proteins.  

Upon ingestion of 1507 maize tissue by susceptible insects (target pests) the two forms of maize expressed CRY1F protein will reach the alkaline conditions of the insect gut where they may be processed further by trypsin-like proteases before binding to specific receptors on the apical microvilli of epithelial midgut cells of the insect and undergo a conformational change that allows  insertion into the membrane of the cell.  Toxin oligomerization will then occur with formation of pores in the membrane of the midgut cells of the insect causing osmotic cell lysis leading to insect death.

Potential changes in the interactions of 1507 maize with non-target organisms:

As described in detail in Point D.10. of Section 2 of this notification, the specific biological activity of CRY1F and PAT proteins expressed in 1507 maize together with the absence of toxicity of CRY1F protein to non-target and beneficial organisms provides strong evidence for the absence of any significant toxicity to non-target organisms which may arise from exposure to 1507 maize.  Therefore, there are no potential changes in the interactions of 1507 maize with non-target organisms resulting from the genetic modification.  

The results from specific studies on a range of non-target organisms are summarized below (microbially-derived CRY1F protein was used in some of these studies after obtaining confirmation of equivalence to the maize expressed CRY1F protein (Evans, 1998; Annex 25)).

Non-target arthropods

A series of dietary toxicity studies were carried out on representative non-target insects.  These included the green lacewing larvae (Chrysoperla carnea); the ladybird beetle (Hippodamia convergens); and, the beneficial parasitic Hymenoptera Nasonia vitripennis.  No mortality or signs of toxicity were observed on the green lacewing larvae (Hoxter et al., 1999a; Annex 26), the ladybird beetle (Hoxter et al., 1999b; Annex 27), or the beneficial parasitic N. vitripennis (Hoxter et al., 1999c: Annex 28).  As a result, the LC50 values for each of the non-target insects could not be established and therefore estimated to be higher than 480 ppm for the green lacewing larvae and the ladybird beetle (i.e. up to 30 times the concentration of CRY1F protein present in pollen from 1507 maize) and higher than 320 ppm for the beneficial parasitic Hymenoptera N. vitripennis (i.e. up to 20 times the concentration of CRY1F protein present in pollen from 1507 maize).

A toxicity study with the monarch butterfly (Danaus plexippus) demonstrated no toxicity of CRY1F protein to this non-target lepidopteran (Bystrak, 2000).  The LC50 value for CRY1F protein to monarch butterfly neonates could not be determined because there was no mortality at the highest dose tested (10000 ng/ml diet), which was the highest dose that could be physically incorporated into the diet.  Further tests using higher concentration of microbially-derived CRY1F protein have confirmed that the LC50 for CRY1F to monarch butterfly neonates could not be determined and therefore estimated to be higher than 30 ppm (Blair Siegfried, personal communication).

In addition, the level of beneficial arthropods present in field plots of 1507 maize were compared to those in field plots of non-GM maize with comparable genetics (Higgins, 1999; Annex 30).  The numbers of adult and larval lady beetles (Cycloneda munda and  Coleomegilla maculata), insidious flower bugs (ssp. Orius insidiosus) assassin bugs (Family: Reduviidae), damsel bugs (Family: Nabidae), brown lacewings (Family: Hemerobiidae), green lacewings (Chrysoperla plorabunda), predatory beetles (Family: Carabidae) and parasitic Hymenoptera (Family: Ichneumonidae and Brachonidae), damsel or dragonflies (Order: Odonata), and spiders were assessed either visually and/or with traps.  The results demonstrated that expression of CRY1F protein in 1507 maize had no effect on the presence of the beneficial arthropods observed.  

A faunistic field study has been carried out in 2000 in France to study the complex tritrophic interactions in the 1507 maize ecosystem compared to the non-target effects observed after application of a synthetic insecticide (Karate Xpress, active ingredient lambda-cyhalothrin) commonly used to control European corn borer infestation (Vernier et al., 2001b; Annex 34).  The results clearly showed that while the Karate Xpress treatment significantly reduced the population of non-target arthropods such as thrips, Orius sp. and leafhoppers, there were no adverse effects of 1507 maize in the population of non-target arthropods.  

Furthermore, a field survey of non-target arthropods associated with 1507 maize in the Spanish maize system was conducted at two locations in 2002 (Annex 33).  The results obtained do not highlight any potential differences in how beneficial arthropods use conventional and 1507 maize supporting previous risk assessment studies of non-target organisms in 1507 maize where favorable conclusions have been reached (Higgins 1999, Vernier et al. 2001a; Annexes 30 and 36, respectively).      

In addition, a detailed non-target exposure and risk assessment for the placing on the market of 1507 maize has been carried out by Wolt and Conlan (2001) and is attached as Annex 35.  The conclusions obtained from this detailed study confirm that there is no significant risk for any adverse effects on non-target organisms, and in particular there will be no significant adverse effects on sensitive non-target lepidopteran species from exposure to cultivated 1507 maize.

Honey bees

No effects were observed on larval survival nor adult behaviour in honey bees (Apis mellifera) (Maggi, 1999; Annex 31).  A single dose of 2 mg of pollen from 1507 maize or of 5.6 μg of microbially-derived CRY1F protein suspended in a 30% sucrose solution was administered to each cell.  The results indicate that the CRY1F protein does not adversely affect either survival of honey bee larvae nor their emergence. 

Terrestrial organisms

Microbially-derived CRY1F protein shows no toxicity to earthworms (Eisenia foetida) at a concentration equivalent of up to 100 times the incorporation of senescent 1507 plants into the top 15 cm of soil (at a rate of 62000 plants per hectare) (Hoxter et al., 1999d; Annex 29).  Therefore, the LC50 could not be established and therefore estimated to be higher than 1.7 mg of CRY1F per kg of dry soil. 

A laboratory study to determine the chronic effects of CRY1F protein on survival and reproduction of the soil dwelling invertebrate collembola (Folsomia candida), which plays a major role in soil ecosystems due to their feeding on decaying plant materials, has also been carried out (Halliday, 1998a).  The results indicated that concentrations representing estimated exposure rates that are 1560-, 388- and 79-fold higher than those that would be found in the field did not cause any significant adverse effects on collembola after feeding on these diets for 28 days.

Wildlife birds

Grain from 1507 maize was ground and fed to juvenile northern bobwhite quail (Colinus virginianus) in the diet for 5 days (Gallagher et al., 1999).  The results showed that there were no adverse effects and the dietary LC50 value could not be established and therefore estimated to be higher than 100000 mg of 1507 maize grain per kg of diet.

Aquatic organisms

A 48-hour static-renewal acute toxicity test with the cladoceran aquatic invertebrate Daphnia magna was conducted using the microbially derived CRY1F protein and pollen from 1507 maize (Drottar and Krueger, 1999).  The 48-hour EC50 value for Daphnia magna exposed to CRY1F protein could not be established and therefore estimated to be higher than 100 mg CRY1F per liter.  Pollen from 1507 maize did not cause any mortality and the EC50 value could not be established and therefore estimated to be higher than 100 mg of 1507 maize pollen per liter.  
A fish toxicity test was considered not necessary because ELISA analyses and bioassays demonstrated that CRY1F was not detectable nor biologically active in the fish diet prepared with 1507 maize grain containing the maximum concentration of maize found in fish diets (35 to 40%) (Mayes, 1999; Annex 24).  Commercial  manufacture of fish diets involves a heating step that would degrade the CRY1F protein.  

Potential interactions with the abiotic environment

As discussed in Point D.11. of Section 2 of this notification, expression of the CRY1F and PAT proteins in 1507 maize does not alter the natural interactions of maize plants with the abiotic environment.  The very limited persistence of microbially-derived CRY1F protein in the soil environment (DT50 = 3.13 days; Halliday, 1998b; Annex 32) coupled with the natural ubiquity of the cry1F and pat genes in the soil environment and the absence of adverse effects on soil biota means negligible possibility for adverse interactions with the abiotic environment and no adverse effects on the biogeochemical cycles.

Detection and identification methods for 1507 maize:

The 1507 maize can be detected and identified by placing small amounts of glufosinate-ammonium herbicide on leaves of maize plants (Point D.12. of Section 2 of this notification).  Maize plants with expression of PAT protein will be those with leaves that do not show any necrosis at point of herbicide application.  Alternatively, maize plants can be sprayed with glufosinate-ammonium herbicide, and those that survive will be expressing PAT protein.

ELISA can also be used to detect the expression of the CRY1F and PAT proteins. Additionally, an insect bioassay with sensitive lepidopteran insect species can be used to identify maize plants expressing the CRY1F protein. 

A PCR detection method unique for 1507 maize has been developed which can also be used to confirm the molecular identity of 1507 maize (Annex 15).  

Information about previous releases of 1507 maize:

Previous releases of 1507 maize into the environment have taken place in the EU, in accordance with Part B of Directive 90/220/EEC, and also outside the EU, as described in detail in Point D.13. of Section 2 of this notification.  The results obtained from these previous releases show no adverse effects on human health and the environment from 1507 maize.

d) 
The intended release or use including its scale

The 1507 maize is intended to be used as any other commercially available maize for all possible downstream uses towards animal feed or any other application arising from import or cultivation. An application for food use of 1507 maize has been submitted on 15 February 2001 to the Competent Authority of The Netherlands in accordance with Regulation (EC) No. 258/97.
As mentioned in Point A.5. of Section 3 of this notification, maize is widely cultivated in a variety of agricultural environments of the EU, with strong variations at a regional level throughout the Community.  The largest producer is France (43%), followed by Italy (25%), Spain (11%) and Germany (8%).  Grain and derived products from 1507 maize are expected to be part of this production.  

e) 
The potential receiving environment

The 1507 maize will be cultivated in agricultural environments throughout the EU as any other commercially available maize, as mentioned in Point C.1.d. above. 
f) 
The interaction between the intended release or use including its scale and the potential receiving environment

The interaction between the intended use of 1507 maize including its scale and the receiving environment is not expected to cause any specific effects different from those of any other commercially available maize, with the sole exception of the potential development of resistance in the target insect pest population during cultivation.  This limited potential risk will be appropriately managed by the proposed insect resistance management (IRM) plan (Annex 37) developed in the context of product stewardship and in conjunction with the monitoring plan developed in accordance with Annex VII of Directive 2001/18/EC (Section 5 of this notification).

g)
Information from releases of similar organisms and organisms with similar traits and their interaction with similar environments

So far the following similar GM organisms have received approval in the European Union under Directive 90/220/EEC: 

	Product
	Trait
	Use
	Notification

	Bt-176
	Expressing CRY1Ab protein for resistance against certain lepidopteran insect pests
	Import, cultivation
	C/F/94/11/03

	T25
	Expressing PAT protein for tolerance against glufosinate-ammonium herbicide
	Import, cultivation
	C/F/95/12/07

	MON810
	Expressing CRY1Ab protein for resistance against certain lepidopteran insect pests
	Import, cultivation
	C/F/95/12/02

	Bt-11
	Expressing CRY1Ab protein for resistance against certain lepidopteran insect pests and PAT protein for tolerance against glufosinate-ammonium herbicide 
	Import
	C/GB/96/M4/1


To date no adverse effects arising from the interaction of these GM organisms with the EU environment have been recorded or published.  In particular, Bt-176 maize varieties have been cultivated over 20,000-25,000 ha each year since 1998 in Spain.  This limited cultivation has already shown some important benefits such as absence of application of insecticides used to control ECB, reduced exposure to insecticides by farmers, net savings in energy use and improved yields.  In fact, reduction in the use of insecticides to control ECB has resulted in a perceived positive impact to the environment in those areas with high incidence of ECB attack (Brookes, 2002).  

C.2.
Steps in the ANALYSIS OF environmental risk assessment
1.
Step 1: Identification of characteristics which may cause adverse effects

1.1. Characteristics of the GMO linked to the genetic modification

The characteristics of 1507 maize linked to the genetic modification have been described in detail on Part C of Section 2 of this notification and summarized in Point C.1.b., above.  Two new genetic traits are introduced in 1507 maize: the plant optimized and truncated cry1F gene and the plant optimized pat gene.  No other new traits have been introduced into 1507 maize, as confirmed by the molecular characterization of the sequences actually inserted (Point D.2.a. of Section 2), expression of the insert (Point D.3. of Section 2), agronomic performance (Point D.4. of Section 2), and comparable composition to other conventional maize (Annex 1).

Resistance of 1507 maize to insect pests as conferred by the cry1F gene:

The cry1F gene is expressed constitutively by the ubiZM1(2) promoter in 1507 maize. Expression of CRY1F protein provides season-long control against lepidopteran insect pest damage to the maize plant during cultivation.  Specifically, the expression of CRY1F protein confers resistance against the European corn borer (Ostrinia nubilalis) and Sesamia spp.  It is also highly effective against corn earworm (Helicoverpa zea), fall armyworm (Spodoptera frugiperda), black cutworm (Agrotis ipsilon) and southwestern corn borer (Diatraea grandiosella) (Point D.4. of Section 2 of this notification). 

Tolerance of 1507 maize to glufosinate-ammonium herbicide as conferred by the pat gene:

The pat gene is expressed constitutively by the CaMV 35S promoter in 1507 maize.  Expression of PAT protein confers tolerance to application of glufosinate-ammonium herbicide.  Field trials show that 1507 maize will tolerate field application rates of 1600 g a.i./ha of glufosinate-ammonium herbicide without showing any phytotoxicity symptoms (four times the recommended rate).  Tolerance to glufosinate-ammonium herbicide provides for an alternative in weed management.

The pat gene and expression of PAT protein in maize have been the subject of a previous safety evaluation in the EU.  Expression of pat gene in T25 maize was notified in the EU by AgrEvo(Aventis), now called Bayer CropScience (EU Notification Number C/F/95/12/07) and was granted consent on the 3rd August 1998 by the French Competent Authority for placing on the EU market in accordance with Commission Decision under Directive 90/220/EEC (Commission Decision of 22 April 1998 (98/293/EC)).  The EU decision for approval was adopted after carrying out comprehensive evaluation for human health and environmental safety on the PAT protein as expressed in the T25 maize: the EC Scientific Committee on Plants concluded that there was no evidence to indicate that the use of T25 maize as any other maize was likely to cause adverse effects on human or animal health and the environment (SCP, 1998).

1.2. Potential adverse effects of the GMO(s)

a)
Disease to humans including toxic or allergenic effects

Maize is extensively cultivated and has a history of safe use: it is not an organism which causes disease to humans.  In fact, maize or derived products of maize are not considered to be harmful.  The insertion of the cry1F and pat genes and the expression of the CRY1F and PAT proteins in 1507 maize does not introduce any new compounds known to cause disease, toxicity or allergenicity to humans.  As described in detail in Point D.7. of Section 2 of this notification and Point C.1.c., above, this conclusion is based on the following evidence:

i)
The CRY1F protein is specific against certain lepidopteran insect pests and is non-toxic against mice (LD50 > 576 mg/kg bw).

ii) The PAT protein is enzymatically active but has high substrate specificity for L-PPT and is non-toxic against rats (LD50 > 5000 mg/kg bw) or mice (LD50 > 5000 mg/kg bw).

iii) The donor organisms for the cry1F and pat genes, B. thuringiensis sbsp. aizawai and S. viridochromogenes, respectively, are common soil bacteria and do not have a history of causing toxicity or allergenicity to humans.

iv) Neither CRY1F nor PAT proteins show any significant sequence homology to known allergenic proteins.

v) The biochemical characteristics of CRY1F and PAT proteins are indicative of absence of any allergenic potential (e.g. rapid degradation in simulated gastric fluid (SGF); lack of post-translational glycosylation; and, susceptibility to heating); and, the CRY1F protein shares comparable proteolytic characteristics in SGF and simulated intestinal fluid (SIF) systems with other CRY proteins which are not considered to share the characteristics of known food allergens (e.g., CRY1A(b) and CRY3A).

vi) The contents of CRY1F and PAT proteins per total extractable protein in 1507 maize are very low.

vii) No toxicologically significant diet-related differences were observed in a thirteen-week (90-day) oral toxicity feeding study in rats with respect to body weight, body weight gain, food consumption, food efficiency, clinical signs of toxicity, ophthalmological observations, neurobehavioral assessments, clinical pathology (hematology, clinical chemistry, coagulation, or urinalysis parameters), organ weights, and gross or microscopic pathology.

As a result, any potential adverse effects of 1507 maize on human health are comparable to commercially available (non-GM) maize and have not been significantly altered by the insertion of the cry1F and pat genes resulting in expression of CRY1F and PAT proteins.

b)
Disease to animals and plants including toxic, and where appropriate, allergenic effects
Maize is not considered to have any toxic effects on animals.  It has a long history of safe use as animal feed and does not cause any disease.  In fact, maize is popular as animal feed because it does not contain significant levels of anti-nutrient compounds or endogenous toxins.  

Insertion of the cry1F and pat genes and expression of the CRY1F and PAT proteins in 1507 maize does not alter safety of maize to animal health.  Neither CRY1F nor PAT proteins cause any potential adverse effects on animal health and they are non-toxic to animals and wildlife, as described in detail in Points D.7. and D.11. of Section 2 of the notification and summarized in Point  C.1.c., above.  In addition, a poultry feeding study with grain from 1507 maize has confirmed the nutritional equivalence between 1507 maize grain and grain from commercially available (non-GM) maize. 

There is no evidence of either CRY1F or PAT proteins conferring disease to plants.  The results obtained from previous releases of 1507 maize indicate that there are no unexpected adverse effects on the health of 1507 maize plants (Point D.13. of Section 2 of this notification). 
c)
Effects on the dynamics of populations of species in the receiving environment and the genetic diversity of each of these populations

Maize interacts with other organisms in the environment including insects, birds and mammals.  It is also susceptible to a range of fungal diseases and insect pests, as well as competition from surrounding weeds.  

Effects on populations of non-target organisms:

As described in detail in Points D.4. and  D.9. of Section 2 of this notification and in Point C.1.c., above, the specificity of the biological activity of CRY1F protein against certain lepidopteran pests and the high substrate specificity of PAT protein for L-PPT provides strong support for the absence of any significant adverse effects on the dynamics of populations in the receiving environment and the genetic diversity of each of these populations. 

In addition, microbially-derived CRY1F protein shows a very limited persistence in the soil environment (DT50 = 3.13 days; Halliday, 1998b; Annex 32), which, together with the natural ubiquity of the cry1F and pat genes in the soil environment and the absence of adverse effects on soil biota, means negligible possibility for effects on populations of soil dwelling organisms.
Furthermore, a detailed  non-target exposure and risk assessment for the placing on the market of 1507 maize has been elaborated by Wolt and Conlan (2001) and is attached as Annex 35.  The conclusions obtained from this detailed study confirm that there is no significant risk for any adverse effects on non-target organisms, and in particular on sensitive non-target lepidopteran species, arising from exposure to 1507 maize.  In fact, the simulations performed confirm that only very limited effects on a hypothesized extremely sensitive lepidopteran species feeding within a 1 m radius from the edge of the maize field may take place.  The common and unprotected lepidopteran species are widely distributed in the EU across various habitats and they will not be significantly affected from exposure to pollen from 1507 maize.  Also, protected species are unlikely to be associated with arable land used for maize cultivation due to habitat preferences such as marshy, arid, or alpine (> 1000 m elevation) environments (Wolt and Conlan, 2001; Annex 35).
In conclusion, negligible effects are expected on the dynamics of populations of non-target organisms in the receiving environment and the genetic diversity of each of these populations.

Effects on populations of target organisms:

As described in Section 2 of this notification and in Point C.1.c. above, cultivation of 1507 maize provides growers with a highly effective and environmentally beneficial tool to control certain lepidopteran insect pests (target organisms), such as the European corn borer (Ostrinia nubilalis) and Sesamia spp.  This specific effect on certain target organisms is intended by the genetic modification in 1507 maize and therefore is not considered as an adverse effect on populations of target organisms.
However, this benefit would be reduced if the target insect pests develop resistance to CRY1F protein as expressed in 1507 maize during cultivation (Point D.4., below).  In the light of current thinking and existing experience with Bt maize products, a detailed proposal for an insect resistance management (IRM) plan has been developed in the context of product stewardship and is attached to this notification as Annex 37.  The IRM plan will be applied in conjunction with the monitoring plan developed in accordance with Annex VII of Directive 2001/18/EC (Section 5 of this notification). 

d)
Altered susceptibility to pathogens facilitating the dissemination of infectious diseases and/or creating new reservoirs or vectors

There have been no signs observed of any altered susceptibility of 1507 maize to pathogens from previous field trials with 1507 maize.  The assessment of the agronomic characteristics of 1507 maize (Point D.4. of Section 2 of this notification) confirms that it is comparable to other commercially available (non-GM) maize with the exception of the traits introduced by the genetic modification: CRY1F protein expression conferring resistance to certain lepidopteran pests and expression of PAT protein conferring tolerance to glufosinate-ammonium herbicide.  Therefore, no adverse effects are expected to human health or the environment that may be caused by alteration of maize susceptibility to pathogens.

e) Compromising prophylactic or therapeutic medical, veterinary, or plant protection treatments

The genetic modification in 1507 maize does not compromise prophylactic or therapeutical medical, veterinary, or plant protection treatments.  As described in Point D.2. of Section 2 of this notification and Point C.1.c above, no genetic material coding for genes conferring resistance to antibiotics used in human or veterinary medicine has been inserted in 1507 maize.  In particular, the nptII gene, conferring resistance to kanamycin was not part of insert PHI8999A used to transform 1507 maize and it is not present in the genome of 1507 maize, as confirmed by Southern blot analysis (Glatt, 2000; Annex 7).

f)
Effects on biogeochemistry (biogeochemical cycles), particularly carbon and nitrogen recycling through changes in soil decomposition of organic material
As discussed in detail in Point D.1 of Section 2 of this notification, the toxicity of CRY1F protein is specific to certain target lepidopteran insect pests.  In particular and as discussed in detail in Point D.10 of Section 2 of this notification, no adverse effects of 1507 maize have been observed on non-target and beneficial organisms, and in particular on soil dwelling organisms, such as earthworms (Eisenia foetida) and collembola (Folsomia candida).  Furthermore, the very limited persistence of the CRY1F protein in the soil environment, the natural ubiquity of the cry1F and pat genes in the soil environment, and the specific biochemical activity of PAT protein confirm that the genetic modification in 1507 maize will not cause any adverse effects on biogeochemical cycles resulting from any potential direct and indirect interaction of 1507 maize and target and non-target organisms in the vicinity of 1507 maize.

g)
Other potential adverse effects 

Adverse effects may occur directly or indirectly through mechanisms which may include:

· The spread of the GMO in the environment

· The transfer of the inserted genetic material to other organisms, or the same organism whether genetically modified or not

· Phenotypic and genetic instability

· Interactions with other organisms

· Changes in management, including, where applicable, in agricultural practices

An evaluation to identify any potential adverse effects on human health or the environment that may occur through these mechanisms has been carried out and the results obtained are presented below.

The spread of the GMO in the environment:

Although cultivation of maize in the EU has taken place for five centuries, starting in Spain, maize has not spread in the EU environment.  This is due to the fact that maize does not show any weedy characteristics and is not persistent, and that production of maize in the EU requires the extensive application of agricultural practices.  

The genetic modification in 1507 maize does not alter the agronomic characteristics of the plant, as discussed in detail in Point C.4. of Section 2 of this notification.  In particular, the capacity of 1507 maize to spread in the EU environment is equivalent to that of any other commercially available (non-GM) maize, i.e. null.  Therefore, no adverse effects will occur through this mechanism.

The transfer of the inserted genetic material to other organisms, or the same organism whether genetically modified or not:

There are no sexually compatible wild or weedy relatives of Zea mays in Europe and therefore outcrossing or transfer of the inserted genetic material to other organisms will not occur.  In addition, none of the sequences introduced into 1507 maize are involved in transfer of genetic material between organisms (Point C.1.c., Table 1).

Any potential transfer of the inserted genetic material will be restricted to other maize plants grown in the proximity of 1507 maize, as dispersal of the relatively heavy maize pollen is limited.  In any case and based on the studies described in this notification, no adverse effects will occur as CRY1F and PAT proteins are considered to have no adverse effects to human and animal health or the environment. 

Phenotypic and genetic instability:

As discussed in detail in Point D.5. of Section 2 of this notification and summarized above (Point C.1.c.), 1507 maize is phenotypically and genetically stable.  

The traits introduced by the genetic modification, expression of CRY1F protein expression conferring resistance to certain lepidopteran pests and expression of PAT protein conferring tolerance to glufosinate-ammonium herbicide, have been shown to be stable through multiple releases in different agricultural environments and seasons. Also, the genetic material inserted in 1507 maize is integrated in the genome of the plant and is inherited as a dominant Mendelian gene.  The characteristics of the CRY1F and PAT proteins expressed in 1507 maize are as expected from the genetic modification and their expression levels have been confirmed to be stable and within normal variation ranges.  

In conclusion, there are no adverse effects that may occur through phenotypic or genetic instability of 1507 maize.

Interactions with other organisms:

Please refer to Point C.2.1.2.c., “Effects on the dynamics of populations of species in the receiving environment and the genetic diversity of each of these populations”, above.

Changes in management, including, where applicable, in agricultural practices:

Cultivation of 1507 maize expressing CRY1F protein provides growers with a highly effective and environmentally beneficial tool to control certain lepidopteran insect pests, such as the European corn borer (Ostrinia nubilalis) and Sesamia spp.  However, this benefit would be reduced if the target insect pests develop resistance to CRY1F protein as expressed in 1507 maize during cultivation (Point D.4., below).  In the light of current thinking and existing experience with cultivation of Bt maize products, a detailed proposal for an insect resistance management (IRM) plan has been developed in the context of product stewardship and is attached to this document (Annex 37).  The IRM plan will be applied in conjunction with the monitoring plan developed in accordance with Annex VII of Directive 2001/18/EC (Section 5 of this notification). 

Expression of the PAT protein confers tolerance to glufosinate-ammonium herbicide that provides the grower with a wider choice for weed control measures.  Furthermore, decisions on whether to use herbicides and at what rates do not need to be taken before the emergence of the crop.  This should result in effective application of the necessary amounts of glufosinate-ammonium at the most appropriate time.  Thus, growers will benefit from a more efficient application of the herbicide while minimising any potential impacts on the environment at the same time.

2.
Step 2: Evaluation of the potential consequences of each adverse effect, if it occurs

A comparison of the characteristics of 1507 maize with those of commercially available (non-GM) maize under corresponding conditions of use has assisted in identifying any particular potential adverse effects to human and animal health or the environment arising from the genetic modification (Point C.2.1.1. and Point C.2.1.2.).  Accordingly, the following conclusions have been obtained at Step 1 of the environmental risk assessment for the placing on the market of 1507 maize:

· There are no identified adverse effects to human and animal health or the environment arising from the genetic modification in 1507 maize;

· There is a limited potential for the development of resistance to CRY1F protein as expressed in 1507 maize within the target insect pest population regarding cultivation. 
The potential consequences from development of resistance to CRY1F protein as expressed in 1507 maize within the target insect pest population would be limited to causing a reduction in the control of target pests provided by expression of CRY1F protein in 1507 maize.  

This would mean reducing the value represented by expression of CRY1F in 1507 maize as a highly effective and environmentally beneficial tool to control certain lepidopteran insect pests, such as the European corn borer (Ostrinia nubilalis) and Sesamia spp.
The CRY1F protein is one of the active ingredients in pesticides based on the B. thuringiensis sbsp. aizawai, which are used to control wax moth larvae and the diamondback moth caterpillar (Plutella xylostella) (Cornell University, 1996).  However, these insect pests do not feed on maize plants (the wax moth is one of the main pests of beekeeping and the diamondback moth is a crucifer pest) and they will not be exposed to CRY1F expressed in 1507 maize.  Therefore, there is no potential for these insect pests to develop resistance to CRY1F protein and subsequently there will be no adverse effects on the use of pesticides based on the subspecies aizawai.

As a result of the above evaluation, we conclude that the magnitude of the potential consequences from the development of resistance to CRY1F protein as expressed in 1507 maize within the target pest population is limited and finite.
3.
Step 3: Evaluation of the likelihood of the occurrence of each identified potential adverse effect

The potential development of insect resistance to other CRY proteins, such as CRY1A(b), in laboratory conditions has been shown following exposure of multiple generations to sublethal concentrations of the toxin.  However, field monitoring of insect pests in areas where there is routine application of B.t.-based pesticides for several years has not shown development of resistance to the CRY1A(b) protein within the insect target pest populations.  Furthermore, no cases of pest resistance to B.t.-maize have been reported despite extensive efforts to find them (Andow et al., 1998; Tabashnik et al., 2000).  

However, because a few cases of resistance to B.t. plants other than B.t.-maize have been observed, and although such resistance has been found to be recessive (Tabashnik et al., 2000), the current scientific understanding is that the likelihood of the development of insect resistance to genetically modified maize expressing any CRY proteins, such as 1507 maize expressing CRY1F protein, is small but finite.

4.
Step 4: Estimation of the risk posed by each identified characteristic of the GMO

An estimation of the risk to human health or the environment posed by any identified characteristic of 1507 maize which has the potential to cause adverse effects is made by combining the likelihood of the adverse effect occurring and the magnitude of the consequences, if it occurs.

As mentioned in Step 1 of this e.r.a., there are no identified adverse effects to human and animal health or the environment arising from the genetic modification in 1507 maize.  Therefore, there is no risk to human and animal health or the environment posed by the genetic modification in 1507 maize.

However, there is a limited potential for development of resistance to CRY1F protein as expressed in 1507 maize within the target insect pest population.  The magnitude of the potential consequences of this effect is considered as limited and finite (Step 2), whereas the likelihood of this effect occurring is considered as small but finite (Step 3).  In conclusion, the potential risk of development of insect pest resistance to CRY1F protein as expressed in 1507 maize during cultivation is estimated as finite and limited. 

In the context of responsible product stewardship, a detailed proposal for an insect resistance management (IRM) plan has been developed (Annex 37).  The IRM plan will be applied in conjunction with an appropriate monitoring plan (Section 5) in order to minimize any potential risks from the placing on the market of 1507 maize including cultivation (Step 5).   

Overall uncertainty for each identified risk:

As described in this notification, detailed studies on the safety evaluations of CRY1F and PAT proteins confirm that there is no risk to human and animal health or the environment arising from expression of these proteins in 1507 maize.  However and as mentioned above, there is a limited potential for development of resistance to CRY1F protein as expressed in 1507 maize within the target insect pest population.  The overall uncertainty for this identified risk is relatively very low and will be managed by the IRM plan.  Any other uncertainty is comparable to the uncertainty related to potential risks that might be associated to cultivation of any conventional maize.  This is based on the fact that the conclusions reached on Steps 1 to 4 of the e.r.a. have been founded on the evidence presented and evaluated throughout the notification and on currently available and published scientific literature, as referenced in the text where appropriate.  In particular, studies on 1507 maize to establish the molecular organization, expression levels of the CRY1F and PAT proteins, toxicity and allergenicity characteristics, ecotoxicity studies, agronomic performance and compositional analyses confirm that 1507 maize is comparable to other commercial maize except for the expression of CRY1F and PAT proteins, as intended by the genetic modification.  

In addition and as mentioned in Point C.1.g. above, information from releases of similar organisms and organisms with similar traits and their interaction with similar environments further supports the evidence for a relatively low overall uncertainty associated to the risk of development of resistance to CRY1F protein as expressed in 1507 maize within the target insect pest population.  In particular, cultivation of Bt-176 maize varieties, expressing CRY1A(b) protein for resistance against certain lepidopteran insect species, over 20,000-25,000 ha each year since 1998 in Spain shows that no resistance to CRY1A(b) protein has been developed within the target insect pest population.  In fact, reduction in the use of insecticides to control ECB has resulted in a perceived positive impact to the environment in those areas with high incidence of ECB attack (Brookes, 2002).  

5.
Step 5: Application of management strategies for risks from the deliberate release for cultivation and marketing of the GMO

The e.r.a. has not identified any risks to human and animal health or the environment arising from the placing on the market of 1507 maize.

However and as described above (Step 4), there is a finite and limited potential risk from the cultivation of 1507 maize.  This risk consists of the potential development of resistance to CRY1F protein as expressed in 1507 maize within the target insect pest population.  In response, an appropriate insect resistance management (IRM) plan will be applied in order to minimize any potential risks from the placing on the market of 1507 maize including cultivation.

An industry working group, the EU Working Group on Insect Resistance Management, has developed a harmonised IRM plan specific for cultivation of Bt maize such as 1507 maize in the EU which follows the experiences gained in other countries and takes into account the latest scientific reports.  The IRM proposal is entitled ‘Harmonised insect resistance plan (IRM) for cultivation of Bt maize in the EU’ and it is described in detail in Annex 37 to this notification. 


The harmonised IRM plan contains guidance on the following key elements: 

· How to use the Bt technology: a comprehensive grower education programme will aid the grower in understanding the importance of insect resistance management to preserve the long-term efficacy of the Bt technology and in employing the required resistance management tool of implementing a generous 20 % refuge for Bt maize planting areas larger than 5 hectares.

· Resistance monitoring: baseline susceptibility of European corn borer (Ostrinia nubilalis) and Mediterranean corn stalk borer (Sesamia nonagrioides) to Cry1F endotoxin of B. thuringiensis in the EU will be measured and monitoring techniques are described to detect changes relative to baseline susceptibility which could result in inadequate protection against O. nubilalis and S. nonagrioides in the field.
· Potential development of resistance: confirmation of pest resistance and remedial action plan.
In brief, the IRM proposal for the cultivation of 1507 maize consists on the application of the following five principles:

1.
Deploying products with an effective dose of Bt protein

2.
Maintaining adequate refuges

3.
Monitoring product performance

4.
Educating seed distributors and farmers

5.
Continuing to conduct research

In summary, the notifiers propose to do the following in order to implement the IRM plan:

(
encourage farmers growing more than 5 hectares of 1507 maize to plant a generous and conservative 20% refuge with  non-Bt maize hybrids;

(
limit availability of 1507 maize seed to distributors and sales people to a certain percentage (e.g., 80%) of supplied seed;

· continue to work with scientists in academia to define the appropriate size and distribution of refuges in the different maize growing regions of Europe;

· encourage farmers to continually inspect for product performance (surveillance);

· encourage farmers to report instances of apparent product failure through existing networks (i.e., distributors, sales people and agronomists);

· investigate customer reports of product failure to determine if resistance has developed;

· work with the farmer to implement appropriate remedial actions if insect resistance is confirmed;

· support structured monitoring programs developed by the EU Competent Authorities under Directive 2001/18/EC;

· inform farmers about: i) the importance of Bt maize products as part of an integrated pest management system; ii) the importance of planting structured refuges and recommendations for the appropriate size of local refuges; and,      iii) the importance of monitoring for product performance;

· continue to conduct and support research on European corn borer and Sesamia biology;

· work with local researchers in the public sector to refine refuge recommendations;

· establish a CRY1F discriminating dose assay and supply CRY1F protein for structured monitoring programs; and,

· continue to develop insect-protection gene products with different modes of action that can be pyramided with the cry1F gene.

In addition, the IRM plan will be applied in conjunction with the monitoring plan developed in accordance with Annex VII of Directive 2001/18/EC (Section 5 of this notification).  
Appropriate information on any conditions of use of 1507 maize, including implementation of the IRM and monitoring plan for the cultivation of 1507 maize, will be provided to agricultural users of 1507 maize by means of labels and/or additional information in the accompanying document, in accordance with Annex IV of Directive 2001/18/EC (Points A.8. and B.7. of Section 3 and Section 6 of this notification).

6.
Step 6: Determination of the overall risk of the GMO

The overall risk to human and animal health or the environment arising from the placing on the market of 1507 maize has been evaluated by taking into account the conclusions obtained from the consecutive steps followed in the e.r.a. together with:

(i) The estimated potential risk posed by the expression of CRY1F protein conferring resistance to certain lepidopteran insect pests;

(ii) The proposed insect resistance management plan in the context of product stewardship;

(iii) The proposed monitoring plan to minimize any potential risks from placing on the market of 1507 maize.

Conclusions from Step 1 of the e.r.a.:

There are no identified adverse effects to human and animal health or the environment arising from the genetic modification in 1507 maize;

There is a limited potential for the development of resistance to CRY1F protein as expressed in 1507 maize within the target insect pest population regarding cultivation. 
Conclusions from Step 2 of the e.r.a.:

The magnitude of the potential consequences of the development of insect pest resistance to CRY1F protein is considered limited and finite.

Conclusions from Step 3 of the e.r.a.:

The likelihood of occurrence of the  development of insect pest resistance to CRY1F protein is considered small but finite.

Conclusions from Step 4 of the e.r.a.:

The potential risk posed during cultivation by the expression of CRY1F protein in 1507 maize is estimated to be finite and limited for the potential development of resistance to CRY1F protein as expressed in 1507 maize within the target insect pest population.

An insect resistance management (IRM) plan is proposed in the context of product stewardship,  and a monitoring plan is considered appropriate as part of the risk management strategy in order to minimize any potential risks from the placing on the market of 1507 maize including cultivation.

Conclusions from Step 5 of the e.r.a.:

There is negligible risk  based on the application of an insect resistance management plan (Annex 37) and the proposal for monitoring (Section 5 of this notification) for the placing on the market including cultivation of 1507 maize.

Based on the above conclusions obtained in this environmental risk assessment and the information presented throughout this notification including Part D. of this environmental risk assessment, we conclude that there is negligible overall risk to human and animal health or the environment from the placing on the market including cultivation of 1507 maize.

D.
CONCLUSIONS ON THE POTENTIAL ENVIRONMENTAL IMPACT FROM THE PLACING ON THE MARKET OF GMOs
D.1.
Likelihood of the GMHP becoming more persistent than the recipient or 
parental plants in agricultural habitats or more invasive in natural habitats
There is negligible likelihood for 1507 maize to become environmentally persistent or invasive giving rise to any weediness.  Firstly, because maize does not possess any traits for weediness and secondly, the genetic modification in 1507 maize does not give rise to traits for weediness.

Characteristics for weediness have been generally described by Baker (1974) as (1) the ability for weed seed to germinate in many different environments; (2) discontinuous germination and great longevity of seed; (3) rapid growth through vegetative phase to flowering; (4) continuous seed production for as long as growing conditions permit; (5) self-compatibility but partially autogamous and apomictic; (6) ability to be cross-pollinated by unspecialized visitors or wind-pollinated; (7) high seed output in favorable environments and some seed production in a wide range of environments; (8) adaptation for short and long-distance dispersal; (9) vegetative production or regeneration from fragments and brittleness (hard to remove from the ground); and (10) ability to compete interspecifically by special means. 

Maize does not exhibit the above weedy characteristics and is therefore non-invasive in natural ecosystems (Canadian Food Inspection Agency, 1994). Some Zea species are successful as wild plants in Central America, but they have no pronounced weedy tendencies.  Maize hybrids have been domesticated to the extent that the seeds cannot be separated from the cob and disseminated without human intervention.  Maize plants are annuals that generally will not survive in Europe from one growing season to the next because of the poor dormancy and sensitivity to low temperature.  Despite its non-dormant nature, maize seed can occasionally persist from one growing season to the next under favorable climatic conditions (see Point B.3.b. of Section 2 of this notification).  

In case of unintended release of 1507 maize, current agronomic measures taken to control other commercially available maize can be applied, such as cultivation, selective use of herbicides (with the exception of glufosinate-ammonium herbicide), and crop rotation.

D.2.
Any selective advantage or disadvantage conferred to the GMHP


As intended by the genetic modification, specific advantages in agricultural environment have been conferred to 1507 maize: resistance to certain lepidopteran insect pests, such as the European corn borer, and tolerance to glufosinate-ammonium herbicide.  

However, maize is highly domesticated, to the extent that it cannot become established as a feral species outside the agricultural environment, and the specific advantages introduced by the genetic modification in 1507 maize do not confer any selective advantage to the plants in the natural environment, i.e. outside the agricultural environment.  Insect attack is one of the multiple biotic and abiotic factors that prevent growth of maize outside heavily managed agricultural environments, and therefore expression of CRY1F protein conferring resistance to certain lepidopteran insect pests cannot be considered a selective advantage outside the agricultural environment.  

Furthermore, application of broad spectrum herbicides, such as glufosinate-ammonium, does not commonly occur outside the agricultural environment, and therefore expression of PAT protein in 1507 maize does not confer a selective advantage outside the agricultural environment.

D.3.
Potential for gene transfer to the same or other sexually compatible plant species under conditions of planting the GMHP and any selective advantage or disadvantage conferred to those plant species

There are no sexually compatible wild or weedy relatives of Zea mays known to exist in the EU, which eliminates any potential for gene transfer to such species.

Potential for gene transfer is therefore limited to other maize grown in culture.  As discussed in Point D.2., above, the genetic modification in 1507 maize does not introduce any selective advantages to maize plants outside the heavily managed agricultural environments.
D.4.
Potential immediate and/or delayed environmental impact resulting from direct and indirect interactions of the GMHP and target organisms, such as predators, parasitoids, and pathogens (if applicable)
The genetic modification in 1507 maize provides growers with a highly effective and environmentally beneficial  tool to control certain lepidopteran insect pests, such as the European corn borer (Ostrinia nubilalis) and Sesamia spp.
However, this benefit would be reduced if the target insect pests develop resistance to CRY1F protein as expressed in 1507 maize during cultivation.  In the light of current thinking and existing experience with Bt maize products, a detailed proposal for insect resistance management (IRM) has been developed in the context of product stewardship and is attached to this notification (Annex 37).  The IRM will be applied in conjunction with the monitoring plan for the placing on the market of 1507 maize, developed in accordance with Annex VII of Directive 2001/18/EC (Section 5 of this notification). 

No other potential immediate and/or delayed environmental impact resulting from direct and indirect interactions of 1507 maize and target organisms in the receiving environment are expected to arise from the placing on the market of 1507 maize.

D.5.
Possible immediate and/or delayed environmental impact resulting from direct and indirect interactions of the GMHP with non-target organisms, (also taking into account organisms which interact with target organisms), including impact on population levels of competitors, herbivores, symbionts (where applicable), parasites and pathogens
The placing on the market of 1507 maize will result in negligible immediate and/or delayed environmental impact resulting from direct and indirect interactions of 1507 maize with non-target organisms, also taking into account organisms which interact with target organisms, including impact on population levels of other organisms.

This conclusion is based on the information presented throughout Section 2 of this notification, and summarized at Step 1 of this environmental risk assessment.  In particular, it is based on the results obtained from: 

i) ecotoxicity studies showing no toxic effects on a range of non-target organisms and beneficial insects, such as green lacewing larvae (Chrysoperla carnea), the ladybird beetle (Hippodamia convergens), the beneficial parasitic Hymenoptera Nasonia vitripennis, honey bee larvae (Apis mellifera), earthworms (Eisenia foetida), collembola (Folsomia candida), the cladoceran aquatic invertebrate Daphnia magna, and, the non-target Lepidoptera monarch butterfly  (Point D.10. of Section 2 of this notification); 

ii) field studies showing no adverse effects of 1507 maize in the population of non-target arthropods (Higgins, 1999; Vernier et al., 2001a, Lefko, 2002; Annexes 30, 36 and 33, respectively);

iii) a detailed  non-target exposure and risk assessment for the placing on the market of 1507 maize elaborated by Wolt and Conlan (2001) (Annex 35)

This evidence, together with the specificity of the biological and biochemical activities of the CRY1F and PAT proteins expressed in 1507 maize, confirm the absence of any adverse effects of 1507 maize on the dynamics of populations of non-target organisms in the receiving environment and the genetic diversity of each of these populations.

D.6. 
Possible immediate and/or delayed effects on human health resulting from 
potential direct and indirect interactions of the GMHP and persons working with, coming into contact with or in the vicinity of the GMHP release(s)
The genetic modification in 1507 maize does not introduce any new compounds known to cause, or expected to cause, any potential immediate and/or delayed effects on human health resulting from possible direct and indirect interactions of the 1507 maize and persons working with, coming into contact with or in the vicinity of the release of 1507 maize.

This conclusion is based on the evidence presented in Point D.7. of Section 2 of this notification and summarized at Step 1 of this environmental risk assessment.

D.7.
Possible immediate and/or delayed effects on animal health and consequences for the feed/food chain resulting from consumption of the GMO and any products derived from it, if it is intended to be used as animal feed
The genetic modification in 1507 maize does not introduce any new compounds known to cause, or expected to cause, any possible immediate and/or delayed effects on animal health and consumption of 1507 maize and any animal feed products derived from it will result in no adverse consequences for the feed/food chain.

This conclusion is based on a detailed safety evaluation concerning all possible feed applications of 1507 maize and feed products derived from 1507 maize (processed and non-processed) (Annex 1).  In summary, feed products from 1507 maize are substantially equivalent to, nutritionally equivalent to, and as safe as, feed products derived from commercially available (non-GM) maize, as confirmed by the compositional analyses comprising protein, fiber, carbohydrates and ash of forage from 1507 maize and protein, fiber, carbohydrates, ash, minerals, fatty acids, amino acids, vitamins, secondary metabolites and anti-nutrients of grain from 1507 maize; nutritional equivalence shown in a poultry feeding study; absence of any toxicologically significant adverse effects in a thirteen-week (90-day) oral toxicity feeding study in rats and, the safety evaluations of the expressed CRY1F and PAT proteins as intended by the genetic modification in 1507 maize.
D.8.
Possible immediate and/or delayed effects on biogeochemical processes resulting from potential direct and indirect interactions of the GMO and target and non-target organisms in the vicinity of the GMO release(s)
The genetic modification in 1507 maize will not cause any possible immediate and/or delayed effects on biogeochemical processes resulting from potential direct and indirect interactions of 1507 maize and target and non-target organisms in the vicinity of 1507 maize.

This conclusion is based on the absence of any adverse effects of 1507 maize on non-target and beneficial organisms, and in particular on soil dwelling organisms, such as earthworms (Eisenia foetida) and collembola (Folsomia candida); on the specificity of toxicity of CRY1F protein to certain target lepidopteran pests; the very limited persistence of the CRY1F protein in the soil environment; the natural ubiquity of the cry1F and pat genes in the soil environment; and, the specific biochemical activity of PAT protein, as discussed in more detail in Section 2 of this notification and at Step 1 of this environmental risk assessment.

D.9.
Possible immediate and/or delayed, direct and indirect environmental impacts of the specific cultivation, management and harvesting techniques used for the GMHP where these are different from those used for non-GMHPs
The specific cultivation, management and harvesting techniques used for the 1507 maize are identical to those used for other commercially available (non-GM) maize, with the exception of the application of the IRM plan (Annex 37) and monitoring plan (Section 5 of this notification) proposed specifically for the cultivation of 1507 maize, thereby limiting the occurrence of any possible immediate and/or delayed, direct and indirect environmental impacts.

As discussed in Step 1 of this environmental risk assessment, cultivation of 1507 maize expressing CRY1F protein provides farmers with a highly effective and environmentally beneficial tool to control certain lepidopteran insect pests, such as the European corn borer (Ostrinia nubilalis) and Sesamia spp.  

Expression of the PAT protein confers tolerance to glufosinate-ammonium herbicide that provides the farmer with a wider choice for weed control measures.  Furthermore, decisions on whether to use herbicides and at what rates do not need to be taken before the emergence of the crop.  This will provide effective application of the necessary amounts of glufosinate-ammonium at the most appropriate time.  Thus, farmers will benefit from a more efficient application of the herbicide while minimising any potential impacts on the environment at the same time.

The only potential risk posed during cultivation of 1507 maize is limited to the potential development of resistance to CRY1F protein as expressed in 1507 maize within the target insect pest population.  However, application of the IRM plan in the context of product stewardship (Annex 37) and the proposed monitoring plan (Section 5 of this notification) will limit the occurrence of any immediate and/or delayed, direct and indirect, possible impacts from the specific cultivation, management and harvesting techniques used for 1507 maize.

Overall conclusions on the potential environmental impact from the placing on the market of 1507 maize
The e.r.a. has not identified any risks to human and animal health or the environment from the placing on the market of 1507 maize.  This is based on the information contained in this notification and the following concluding remarks:

-  There is negligible likelihood for 1507 maize to become environmentally persistent or invasive giving rise to any weediness;

- Expression of CRY1F and PAT proteins in 1507 does not confer any selective advantage outside the agricultural environment;

-  There are no wild relatives of maize in the EU and the genetic modification in 1507 maize does not introduce any selective advantages to maize plants outside heavily managed agricultural environments;
-  The potential reduction of the control of certain lepidopteran insect pests if the target insect pests develop resistance to CRY1F protein as expressed in 1507 maize has been identified as the only potential risk resulting from the interaction of 1507 maize with target organisms;

-  The placing on the market of 1507 maize will result in negligible immediate and/or delayed environmental impact resulting from direct and indirect interactions of 1507 maize with non-target organisms;

-  The genetic modification in 1507 maize does not introduce any new compounds known to cause, or expected to cause, any potential immediate and/or delayed effects on human health;

-  The genetic modification in 1507 maize does not introduce any new compounds known to cause, or expected to cause, any possible immediate and/or delayed effects on animal health and consumption of 1507 maize and any animal feed products derived from it will result in no adverse consequences for the feed/food chain;

-  The genetic modification in 1507 maize will not cause any possible immediate and/or delayed effects on biogeochemical processes; and

-  The specific cultivation, management and harvesting techniques used for the 1507 maize are identical to those used for other commercially available (non-GM) maize, with the exception of the application of the IRM plan in the context of product stewardship (Annex 37) and monitoring plan (Section 5 of this notification) proposed specifically for the cultivation of 1507 maize, thereby limiting the occurrence of any possible immediate and/or delayed, direct and indirect impacts to human and animal health or the environment.

E.
REVIEW AND ADAPTATION

In accordance with Directive 2001/18/EC the e.r.a. will be reviewed on a regular basis and adapted should relevant new data from ongoing research, other deliberate releases and monitoring become available, that would alter significantly the accuracy of the e.r.a. and the effectiveness of risk management strategies.
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