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Application for approval to field test in containment any
genetically modified organism

Application code: GMF06001

To assess the agronomic performance, in the Lincoln region, over 10 years
of vegetable and forage brassicas, specifically cabbage, broccoli,
cauliflower and kale, modified for resistance to caterpillar pests like
cabbage white butterfly and diamond-back moth.
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Glossary
35S promoter:

A very active promoter of transcription, isolated from
the DNA of cauliflower mosaic virus.

Actinomycetes:

A group of gram-positive bacteria found in soil. They
play an important role in decomposition of organic
material, such as cellulose and chitin.

Act, The:

Hazardous Substances and New Organisms (HSNO)
Act 1996.

Aflatoxins:

Naturally occurring toxins produced by many species of
fungi of the genus Aspergillus.

Agrobacterium tumefaciens: A soil bacterium that infects plants and contains a
plasmid that forms plant galls. Strains of this
bacterium can be used to introduce foreign DNA into
plant cells.
Agronomics:

The science of soil management and crop production.

Allele:

One of two or more alternative forms of a gene.

Allergen:

Any substance (antigen) that is recognised by the
immune system and causes an allergic reaction.

Amino acids:

Amino acids are the building blocks of proteins. There
are 20 known amino acids found in living organisms.
The sequence of amino acids in a protein determines its
function. This sequence of amino acids is determined
by the sequence of bases found in the DNA coding for
that protein.

Antibiotic resistance:

An inheritable change in a microorganism that confers
the ability to withstand the effects of an antibiotic drug.

Autoclave:

A pressurised container for heating water above boiling
point to sterilise the container‟s contents. Autoclaving
destroys organisms but will not destroy DNA.

Autosomal recessive locus:

A trait conferred by an autosomal recessive gene will
only be displayed if two identical copies (alleles) of that
particular gene, one inherited from each parent, are
present. The locus (position) of that gene is on an
autosome, ie not a sex chromosome. Therefore, an
individual has to be homozygous for that gene for the
trait to be expressed.
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Base sequence:

The order of the chemical units (bases) adenine,
thymine, cytosine and guanine in DNA that forms the
genetic code. The sequence of the bases will determine
what protein is produced.

Bacillus thuringiensis (Bt):

A gram positive, soil-dwelling bacterium.
B. thuringiensis also occurs naturally in the caterpillars
of some moths and butterflies.

Biota:

The total collection of organisms present in a specific
region or area. Soil biota include an incredible diversity
of organisms including microorganisms (bacteria, fungi
and algae), and soil „animals‟ (protozoa, nematodes,
mites, springtails, spiders, insects and earthworms).

Bt-modified:

Plants that have been engineered to express one or more
cry genes from Bt. This term is used interchangeably
with Bt-expressing, Bt-brassicas, Bt-containing, Btcrops, Bt-transgenic.

Bt-spray:

Bt foliar sprays consists of a mixture of B. thuringiensis
bacteria and spores.

BNZ:

Biosecurity New Zealand. A division of MAF, hence
MAF BNZ.

Bolting:

The rapid growth of an elongated stalk with flowers,
which arises from within the main stem of a plant.

CaMV:

Cauliflower mosaic virus.

Chimeric gene:

A gene comprising components from two or more other
genes.

Codon:

The basic unit of the genetic code, comprising threenucleotide sequences of messenger ribonucleic acid
(mRNA), each of which is translated into one amino
acid in protein synthesis.

Conditional release:

Release of an organism with controls determined under
section 38 of the HSNO Act 1996.

Containment:

Restricting an organism to a secure location or facility
to prevent escape.

Containment facility:

A place approved in accordance with section 39 of the
Biosecurity Act 1993 for holding of organisms that
should not, whether for the time being or ever, become
established in New Zealand.
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Containment glasshouse:

A containment structure in the applicant‟s containment
facility, listed in the Containment Manual for Crop &
Food‟s Lincoln Containment facility for
Microoorganisms and Plants, and described in section
4.3.1 of this report.

Containment structure:

A containment facility that is a vehicle, room, building,
or other structure, set aside and equipped for the
development of genetically modified organisms.

Controls:

Containment conditions imposed by the Authority
under section 45(2) of the HSNO Act 1996.

Cry protein:

Crystals of proteinaceous insecticidal δ-endotoxins
which are encoded by cry genes from
Bacillus thuringiensis. Active Cry toxins are produced
from Cry proteins through enzymatic cleavage in the
gut of susceptible insects.

cry genes:

Genes encoding a crystalline protein from
Bacillus thuringiensis with insecticidal activity.

Cultivar:

A cultivated variety of plant, produced by artificial
selection and plant breeding.

CWB:

Cabbage white butterfly (Pieris rapae).

DBM:

Diamondback moth (Plutella xylostella).

DNA:

Deoxyribonucleic acid. A molecule of DNA consists of
a long chain of nucleotides that are composed of
deoxyribose, a 5-carbon sugar, a phosphate group
linked to the bases (nucleotides) adenine, thymine,
cytosine and guanine. DNA contains the genetic code
that controls the production of proteins in living
organisms.

DoC:

Department of Conservation.

Efficacy:

Power or capacity to produce an intended effect.

Endemic:

Found only in New Zealand.

E&R:

Evaluation and Review.

EPA:

The Federal Environmental Protection Agency of the
United States.

ERMA New Zealand:

Environmental Risk Management Authority.
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Fallow:

Land left uncultivated, or ploughed but not sown.

Field test:

The carrying on of trials on the effects of the organisms
under conditions similar to those of the environment
into which the organisms are likely to be released, but
from which the organisms, or any heritable material
arising from them, could be retrieved or destroyed at the
end of the trials.

Field test site:

The area of land in which the field test is to be
conducted (as described in the application, and in this
report), and the whole of which is registered as a
containment facility in accordance with the provisions
of the Act. Where the Standard applicable to this
application refers to „trial site‟, this shall be interpreted
to mean „field test‟ site.

Foliar spraying:

Spraying of plant leaves.

Food chains, food webs:

Describe the feeding relationships and pathways of
energy flow between species in an ecosystem.

GE:

Genetic engineering: heritable, directed alteration of
genetic elements of an organism (= GM).

Gene:

The unit of heredity that carries inherited information.

Gene expression:

The process by which the information coded within a
gene is converted into proteins that ultimately control
all the operations in a cell.

Genetic element:

(a) Heritable material (see below); and (b) any genes,
nucleic acids, or other molecules than can, without
human intervention, replicate in a biological system and
transfer a character or trait to another organism or to
subsequent generations of the organism.

Gene flow:

The transfer of alleles of genes from one population to
another.

Genome:

The entire inherited genetic material of an organism.

Gene pool:

The complete set of unique alleles of every living
member of a species or population.

Genetic marker:

A sequence of DNA that has a known location on a
chromosome and is known to be associated with a
particular gene or trait.

Genotype:

The genetic make-up of an organism.
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Germane:

Closely or significantly related; relevant; pertinent.

GM:

Genetically modified (or genetic modification):
heritable, directed alteration of genetic elements of an
organism (= GE).

GMO:

Genetically Modified Organism - Any organism in
which any of the genes or other genetic material
(a) have been modified by in vitro techniques; or (b) are
inherited or otherwise derived, through any number of
replications, from any genes or genetic material which
has been modified by in vitro techniques.

ha:

Hectare.

Hemocoel:

A body cavity (as in arthropods or some mollusks) that
contains blood or hemolymph and functions as part of
the circulatory system.

Hemolymph:

The circulatory fluid of various invertebrate animals
that is functionally comparable to the blood and lymph
of vertebrates.

Heterozygous:

Copies of a gene present in an individual represent two
different versions (alleles) of a particular gene, one
inherited from each parent.

Homozygous:

Copies of a gene present in an individual represent two
identical versions (alleles) of a particular gene, one
inherited from each parent.

Heirloom plants:

Cultivars that were commonly grown during earlier
periods in human history, but which are not used in
modern large-scale agriculture. Most popular heirloom
plants are vegetables.

Heritable material:

Viable biological material, including gametes and
spores, arising from the organism that can, without
human intervention, regenerate the organism or
reproduce a new generation of the same species of the
organism.

HGT:

Horizontal gene transfer: transfer of genetic material
from one organism to another that is outside the context
of parent to offspring reproduction.

HSNO Act 1996:

Hazardous Substances and New Organisms (HSNO)
Act 1996.
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Hybrid:

An organism resulting from a cross between two
genetically different parents. Hybrids can arise from
crosses between closely related species (interspecific
hybrids) or crosses between different types (subspecies,
varieties, cultivars) within a species (intraspecific
hybrids).

Hybridisation:

The process of crossing different species, varieties or
cultivars to create a hybrid.

IAG:

Interim Assessment Group for the Field Testing and
Release of Genetically Modified Organisms. The IAG
assessed applications to field test GMOs or perform
large scale fermentations involving GMOs before the
HSNO Act 1996 came into force. The IAG was
established under the Environment Act 1986.

IBSC:

Institutional Biological Safety Committee.

Introgression:

The movement of a gene from one species into the gene
pool of another by backcrossing an interspecific hybrid
with one of its parents.

Insect resistance:

See „Resistance to insecticides‟ [or „Resistance to
insects‟] below.

Inseparable organism:

Any organism which is unable to be separated from any
other organism.

In vitro:

In an artificial environment, rather than inside a living
organism (which = in vivo).

IPM:

Integrated pest management: a pest control strategy that
uses an array of complementary methods: natural
predators and parasites, pest-resistant varieties, cultural
practices, biological controls, various physical
techniques, and pesticides as a last resort.

IRM:

Insect resistance management: a planned scheme to
prevent or control the development and spread of
resistance to insecticides in insect populations.

Lepidoptera:

The second largest order in the class Insecta - includes
butterflies and moths.
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Low-risk genetic
modification:

Modifications defined in the HSNO Low-Risk (Genetic
Modification) Regulations 2003. The field testing of
GMOs is not considered low-risk under the regulations
as field tests are not contained within a containment
structure.

Marker gene:

A detectable genetic trait or segment of DNA that can
be identified and tracked. A marker gene can serve as a
flag for another gene, sometimes called the target gene.
A marker gene must be on the same chromosome as the
target gene and near enough to it so that the two genes
(the marker gene and the target gene) are genetically
linked and are usually inherited together.

MAF:

Ministry of Agriculture and Forestry.

Meristem:

A tissue in plants consisting of undifferentiated cells
found in roots and shoots.

Methodology, the:

Hazardous Substances and New Organisms
(Methodology) Order 1998.

mRNA:

Messenger RNA - an RNA molecule (see below) whose
nucleotide sequence is translated into an amino acid
sequence during polypeptide synthesis.

Naturalised plant species:

Plant species that have escaped from cultivation and can
reproduce without human intervention.

Non target organisms:

Include insects other than CWB and DBM which feed
on brassica plants and may be affected by the Cry toxin.
These may include parasitoids and natural enemies of
brassica pests, other organisms such as bees, flies and
beetles which may visit these plants, and larger animals
such as rabbits and birds.

NPTII:

Neomycin phosphotransferase gene - confers resistance
to neomycin antibiotics e.g. kanamycin.

Oligonucleotide:

A short sequence of single-stranded DNA or RNA.

Parasitoid:

An insect, especially a wasp, which completes its larval
development within the body of another insect
eventually killing it and is free-living as an adult.

Pathogenic:

Causing disease.
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Post translational
Modification:

Chemical modification of a protein after its translation,
which extends the range of functions of the protein by
attaching to it other biochemical functional groups, by
changing the chemical nature of the amino acid and/or
by making structural changes to the protein

PC1:

Physical Containment Level 1 as specified in the
Australian/New Zealand Standard 2243.3:2002. Safety
in laboratories. Part 3: Microbiological aspects and
containment facilities. 5th ed.

PC2:

Physical Containment Level 2 as specified in the
Australian/New Zealand Standard 2243.3:2002. Safety
in laboratories. Part 3: Microbiological aspects and
containment facilities. 5th ed.

PCR:

Polymerase chain reaction: a technique for generating,
in vitro, an increased quantity of a target segment of
DNA.

Phenotype:

The observable characteristics of an organism, produced
by the interaction of the organism‟s genotype and the
environment.

Plant Standard:

MAF Biosecurity Authority/ ERMA New Zealand
Standard 155.04.09: Containment Facilities for New
Organisms (including genetically modified organisms)
of Plant Species.

Plasmid:

A small, self-replicating molecule of DNA which
contains a specific origin of replication. Plasmids are
often used as vectors (see below).

Pleiotropic effects:

Diverse and seemingly unrelated phenotypic effects
which result from a single gene.

Predator:

An animal that lives by preying on other animals,
specifically for this report, an insect predator that preys
on CWB and DBM caterpillars.

Primer:

A short oligonucleotide sequence used in a polymerase
chain reaction.
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Promoter:

A DNA sequence that enables a gene to be transcribed.
The promoter is recognised by RNA polymerase, which
then initiates transcription. Promoters are typically
upstream from the gene in question on the DNA strand.
The 35S promoter of the cauliflower mosaic virus
(CaMV) is a general, a strong plant promoter. It has
been used to secure expression of transgenes in most
genetically engineered (GE) crop plants.

Proteolysis:

Degradation (digestion) of proteins by cellular enzymes
called proteases.

Proteolytically processed:

A process by which a protein such as the Cry protein is
enzymatically cleaved at certain sites to produce the
final product, in this instance, an activated Cry protein
which is toxic to susceptible insects.

Receptor:

A protein on the cell membrane or within the cytoplasm
or cell nucleus that binds to a specific molecule (a
ligand), such as a hormone, or other substance, and
initiates the cellular response to the ligand. Ligandinduced changes in the behavior of receptor proteins
result in physiological changes that constitute the
biological actions of the ligands.

Recombinant:

An organism, cell, or virus that contains recombinant
DNA.

Recombinant DNA:

DNA formed by joining, in vitro, segments of DNA
from the same or different organisms.

Refugia:

An area close to the GM crop site which is planted with
non GM plants of the same variety, and not subjected to
Bt foliar sprays. A refugia is used to reduce selection
pressure for the development of insect resistance.

Release:

In relation to new organisms, to allow an organism to
move within New Zealand free of any restrictions other
than those imposed in accordance with the Biosecurity
Act 1993 or the Conservation Act 1987.

Reporter gene:

A gene attached experimentally to another gene or
regulatory element such as a promoter of interest.
Certain genes are chosen as reporters because the
characteristics they confer on organisms expressing
them are easily identified and measured. Reporter
genes are generally used to determine whether the gene
of interest has been taken up by or expressed in the cell
or organism population.
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Resistance to antibiotics:

See „antibiotic resistance‟ above.

Resistance to insecticides:

An inheritable change in the ability of insects to
withstand exposure to insecticides.

Resistance to insects:

An inheritable change in the ability of organisms (eg
brassica) to withstand attack by insects.

Restriction enzyme:

An enzyme that recognises a specific sequence of
double-stranded DNA and cuts the DNA at that site.

Rhizosphere:

The zone that surrounds the roots of plants.

RNA:

Ribonucleic acid: a chemical similar to DNA, except
that in RNA molecules, the 5-carbon sugar is ribose and
uracil is substituted for thymine. RNA delivers the
DNA's genetic message to the cytoplasm of a cell where
proteins are made.

Rogue:

A plant that is of a different type from the rest of the
crop; a weed (see also „volunteer‟ below).

Roguing:

To weed out unwanted plants from a crop.

RT-PCR:

Reverse transcription polymerase chain reaction (refer
to PCR above). The RNA strand is reverse transcribed
into its DNA complement, followed by amplification of
the resulting DNA using PCR.

Seed set:

Time when seed matures and becomes viable, usually
occurring on the parent plant.

Segregating
non-transgenic progeny:

Plants derived from crossing GM plants to themselves
or to non-GM plants. These plants however, do not
contain the transgenes (see below).

Selectable markers:

Gene sequences that are used to distinguish cells that
have been successfully transformed.

Selection pressure:

Environmental pressure for evolutionary selection for a
particular trait.

Selfed:

Fertilised with pollen from the same plant.

Southern blot:

A technique to transfer DNA molecules, which have
been separated by gel electrophoresis, onto a membrane
for detection by hybridization.
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Stacked traits:

Transgenic plants engineered to have multiple
potentially valuable traits.

Supervisor:

An inspector appointed under the Biosecurity Act, with
duties and functions as set down in the MAF
Biosecurity Authority/ ERMA New Zealand Standard
155.04.09: Containment Facilities for New Organisms
(including genetically modified organisms) of Plant
Species.

T-DNA:

Transferred DNA (see „Transformation‟ below).

Terminator:

(= polyadenylation signal) A part of a gene which
specifies the addition of a tail of adenosine residues to
the end of an mRNA. The polyadenosine (poly-A) tail
protects the mRNA molecule from degradation, and is
important for export of mRNA from the nucleus, and for
protein biosynthesis.

The Act:

Hazardous Substances and New Organisms (HSNO)
Act 1996.

Translation:

Formation of polypeptide chain on specialised cellular
structures called ribosomes, using the sequence that is
contained in the mRNA.

The Authority:

Environmental Risk Management Authority.

The Methodology:

HSNO (Methodology) Order 1998.

Toxin:

A poisonous substance, produced by micro-organisms,
fungi, plants or animals.

Trait:

A character or feature of an organism.

Transcription:

The transfer of genetic information encoded in the
nucleotide sequence of DNA into a single-stranded
molecule of RNA.

Transformation:

The genetic alteration of a cell resulting from the
introduction, uptake and expression of foreign genetic
material (DNA).

Transgene:

A gene or genetic material which has been transferred,
by any of a number of genetic engineering techniques,
from one organism to another.

Transgenic plants:

Plants in which the genetic material has been modified
using recombinant DNA techniques.
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Trial:

Field test (as defined in the Act, and used in this report;
see „field test site‟ above).

Trial site:

See „field test site‟ above. Where the Standard
applicable to this application refers to the „trial site‟,
this shall be interpreted to mean the „field test site‟.

Trinomial:

Trinomial nomenclature refers to names for taxa
(systematic groupings of organisms, based on their
characters) below the rank of species.

UN:

United Nations.

Vector:

1. A self-replicating agent (e.g. plasmid or virus) used
to transfer foreign DNA into a host cell.
2. An organism that transmits a parasite or pathogen
from one host to another.

Viable genetic material:

Biological material that can be resuscitated to grow into
tissues or organisms.

Volunteer:

A plant from the previous year's crop that has become
established as a weed in the current crop.
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Key considerations
1. This is an application to field test in containment genetically modified (GM)
Brassica oleracea under section 40(1)(c) of the Hazardous Substances and New
Organisms Act 1996 (the HSNO Act 1996).
2. The organisms applied for are: Brassica oleracea, limited to broccoli, cabbage,
cauliflower and forage kale, which have been genetically modified to contain one
or more crystalline protein genes (cry genes), derived from Bacillus thuringiensis
(Bt), which confer resistance to lepidopteran caterpillar pests, and selectable
marker genes and/or reporter genes.
3. The purpose of the field test is to assess the agronomic performance of these
organisms in a 0.4 hectare contained field test site in the Lincoln region, for the
duration of ten years.
4. The release of genetic material would be prevented by not allowing any
Brassica oleracea plant to produce open flowers in the field test site. Plants
identified as initiating bolting (a visually significant event before flowering)
would be removed from the site and either destroyed or returned to PC2
containment for further research analysis.
5. Segregating non-transgenic progeny of GM plants, ie, plants derived originally
from GM plants but shown not to contain the cry gene(s), may be used as control
plants in the proposed field test. Although these plants do not contain the
transgene(s), they are still considered GM plants as one or both of the parents are
GM.
6. The applicant has proposed a range of controls aimed at ensuring that the
organisms do not escape from containment.

ERMA New Zealand Evaluation and Review Report: GMF06001

Page 16 of 216

1

Introduction

1.1

Aim of the Evaluation and Review Report

1.1.1

The aim of this Evaluation and Review (E&R) report is to assist and
support decision-making by the Environmental Risk Management
Authority (the Authority). The E&R consolidates the information
provided by the applicant and obtained from other sources, including
public submissions, into a format and sequence that is consistent with the
decision-making requirements of the Hazardous Substances and New
Organisms Act 1996 (HSNO Act 1996) and of the HSNO (Methodology)
Order 1998 (the Methodology). The information has been evaluated to
provide an opinion on its quality and credibility and to identify key issues
associated with this application. The relevant decision pathway is
provided in Appendix 1 of this report.

1.2

Project team

1.2.1

The project team consisted of the following ERMA New Zealand staff:
Jenny Khoo

Project Leader

Paula Jones

Science Advisor

Andrea McNeil

Environmental Risk Advisor

Tereska Kozera

Applications Administrator

Linda Robinson

General Manager, Māori

Janet Gough

Senior Policy Analyst

Don McGregor

Environmental Risk Advisor

Shaun Slattery

Programme Manager

1.2.2

This report was reviewed by Geoff Ridley (Science Manager) and by
Libby Harrison (General Manager, New Organisms), and signed out by
Geoff Ridley (Acting General Manager, New Organisms) on 14 March
2007.

1.3

Decision pathway

1.3.1

This application is to be considered via the decision path for applications
to develop or field test any GMO in containment. The relevant decision
path is provided in Appendix 1 of this report. The source of this decision
path is the ERMA New Zealand Policy Series: Protocol 2.
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1.4

Application receipt and public notification

1.4.1

The application was formally received on the 30 October 2006 and the
Minister for the Environment was advised on the same day of the receipt
of the application. The application was checked as required under section
52(1) and was considered by ERMA New Zealand to meet the
information requirements for consideration via the standard notified
process.

1.4.2

The application was publicly notified on 31 October 2006, with letters
being sent to the Minister for the Environment, government agencies,
district and regional councils and interested parties. An alert notice was
also printed in the in The Dominion Post, The New Zealand Herald, and
The Otago Daily Times on the 1 November 2006 and in The Press on the
4 November 2006.

1.4.3

The public submission period closed on 12 December 2006, 30 working
days after public notification.

1.5

Agencies notified

1.5.1

Various government departments and other agencies including district
and regional councils were notified of the receipt of the application (in
accordance with section 53(4) of the HSNO Act 1996) and provided with
an opportunity to comment or make a public submission on the
application. Government department and other agencies notified of this
application are listed in Appendix 2 of this report.

1.6

Timeline

1.6.1

The application was formally received on 30 October 2006 and the
application was open for public submissions from 31 October 2006 to
12 December 2006.

1.6.2

A request to the applicant for further information was made on
30 January 2007 as provided for in section 58 of the HSNO Act 1996.
The Authority authorised the obtaining of this information under section
58(1)(b) of the HSNO Act 1996. The applicant was advised that the
Authority had postponed the hearing and the consideration of this
application under section 58(3) of the HSNO Act 1996, until that
information was obtained. The applicant consented to this request on
31 January 2006.

1.7

Purpose of application

1.7.1

The New Zealand Institute for Crop & Food Research Limited (Crop &
Food), the applicant, is seeking approval to field test in containment
genetically modified (GM) brassicas under section 40(1)(c) of the
Hazardous Substances and New Organisms Act 1996 (the HSNO Act
1996). The paragraphs below outline the application.
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1.7.2

The purpose of this field test is to assess agronomic performance, in the
Lincoln region, over a period of ten years, of vegetable and forage
brassicas, specifically cabbage, broccoli, cauliflower and kale, modified
for resistance to caterpillar pests like cabbage white butterfly and
diamond-back moth. This purpose falls under section 39(b) of the HSNO
Act 1996; field testing of any new organism.

1.7.3

Diamondback moth (DBM) (Plutella xylostella) and cabbage white
butterfly (CWB) (Pieris rapae) are serious pests of cruciferous crops
such as broccoli, forage kale and cabbage not only in New Zealand but
also worldwide. The applicant states that although there are numerous
chemical control methods available for these pests, there are problems
particularly in DBM with the development of resistance to these
chemicals. There are also concerns about the presence of chemical
residues in the environment. As a result there is growing interest in the
development of alternative control methods. The introduction of
insecticidal transgenes into plants offers such an alternative.

1.7.4

The applicant proposes to field test GM brassicas containing one or more
cry genes, which code for a “crystal” (Cry) protein, derived from the soil
bacterium Bacillus thuringiensis (Bt). In addition, these plants would
also contain selectable markers and/or reporter genes.

1.7.5

Included in the field test design, the applicant proposes to plant
segregating non-transgenic progeny as controls to the GM brassicas
expressing the Cry proteins. Segregating non-transgenic progeny are
plants derived from crossing a GM plant to itself or to a non-GM plant
but do not contain the cry gene construct(s) and hence do not exhibit the
trait being tested. However, under the HSNO Act 1996, these plants are
considered as genetically modified and are part of the assessment.

1.7.6

The brassicas would be grown in a secured contained field location and
occupying up to 0.4 hectares. Each plant is expected to be in the ground
for up to twenty weeks, and would be monitored every 3-4 days for insect
damage and bolting, and weekly for agronomic performance.

1.7.7

If approved, the field test may also provide opportunities to study
potential environmental concerns about the impacts of Bt-containing
plants. The applicant notes (sections 2.2 and 5.4 of the application) that
“…the field test will be used to study potential environmental concerns
about the field testing of GM plants. Impacts of Bt-containing plants on
soil microflora and biota, horizontal gene transfer and non-target
beneficial invertebrates will be compared with non-Bt containing plants
in the same trial. Experiments will be conducted to study persistence of
transgenic DNA over time”. The project team considers that the
information from such studies would be useful if any applications were
made in the future for conditional or full release of GM brassicas.
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1.7.8

Plants in the field test would be harvested once „marketable heads‟ are
produced, and prior to opening of any flower buds. Entire plants would
be removed from the field and either disposed of according to specified
controls, or replanted in a contained PC2 containment structure
(greenhouse) for flowering and seed collection.

1.7.9

Plants would not be allowed to flower in the field. There is a visible
sequence of events that occurs in brassicas as the plants bolt to produce
open flower. Plants would be removed from the field test site when
identified as initiating bolting, and either destroyed or replanted in a
contained greenhouse well before flowers open. This will ensure that
pollen from GM plants are not dispersed into the environment.

1.7.10

The field test would be conducted over a ten year period to enable the
evaluation of new combinations of Bt gene constructs, new plant lines or
the re-evaluation of existing lines. A ten year period would also ensure
that the applicant has sufficient time to adequately evaluate these plants
as environmental conditions may prevent sufficient insect infestation in
some years to adequately assess the effectiveness of the genes being
tested. The field test site would be monitored monthly for one year after
the completion of the trial to ensure no volunteer GM plants appear.
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2

Information Review

2.1

Information available

2.1.1

The following documents were available for the evaluation and review of
the application by the project team (Appendices 1 to 12 were provided as
appendices to the application):
Application for approval to field test in containment any genetically
modified organisms (Form NO-04)
Appendix 1: Triangle of U
Appendix 2: Gene constructs and Transformation methods
Appendix 3: Prevention of flowering under field conditions
Appendix 4: Summary of potential impacts considered
Appendix 5: Maori traditional uses of Brassicaceae
Appendix 6: Current control methods for CWB and DBM in NZ
Appendix 7: Summary of previous field trials
Appendix 8: CWB and DBM life cycles
Appendix 9: Maori consultation
Appendix 10: Glossary of scientific terms
Appendix 11: Operational Manual for Bt Brassica field test
Appendix 12: References Cited
Public submissions (959) (Appendix 3a and 3b of E&R)
Summary of public submissions report (Appendix 4 of E&R)
Submission from the Department of Conservation (Submitter 8006 –
Appendix 5 of E&R)

2.2

Confidential information

2.2.1

In addition to the information listed above, confidential information
relating to the following issues was provided to ERMA New Zealand as
part of the application (appendices to the application) and has been
accessed by the project team and the Authority:
Map of the field test site; field test design; security; proposed crop
rotation plan for GM brassica field test (Confidential Appendix C1).
Containment manual for Crop & Food Research Lincoln Containment
Facility for Microorganisms and Plants (Confidential Appendix C2)
Summary of correspondence (Confidential Appendix C3)

2.2.2

The information provided in Confidential Appendices C1 and C2 are
confidential for the maintenance of security, in order to protect the field
test site and associated laboratories from possible interference.
Confidential Appendix C3 contains correspondence between the
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applicant and neighbours of the field test site regarding information on
the field test, and also contains personal communications from the
applicant which the project team has examined to verify statements made
by the applicant in the application. These communications are
confidential in order to protect the information that would disclose the
location of the site, and for the protection of privacy of individuals.

2.3

Additional information

2.3.1

ERMA New Zealand has sought information on plant transformation, the
adequacy of containment of GM plants, and associated risks, from an
expert. This is in the form of an external review of the E&R. Comments
made by the external reviewer have been incorporated into the final E&R
document.

2.3.2

The project team has also sourced information in addition to that
provided by the applicant. These references, and those provided by
submitters are listed in section 13 of this report.

2.4

Reports from other government agencies

2.4.1

The Ministry of Agriculture and Forestry (MAF) and The Ministy of
Health (MoH) made no comment on the application.

2.4.2

The Department of Conservation (DoC) provided comment on the
application. DoC has indicated that it neither supports nor opposes the
field trial and the comments it provides are in relation to the risk to
indigenous flora and fauna only.

2.4.3

In summary, “The Department has identified the following risks from
Brassica oleracea expressing Bacillus thuringiensis (Bt) toxin:
1) Brassica containing the transgene becoming „weedy‟;
2) Transgene escaping into native flora and negatively impacting on
their intrinsic value;
3) Bt toxin expressing plant material having a deleterious effect on to
native insects.
Having assessed these risks the Department is satisfied that the proposed
field trial will not cause significant impacts on its mission.”

2.4.4

DoC noted that the escape of the transgene could occur via the
unintentional or intentional removal of the plant or release of pollen. The
pollen could potentially fertilise non modified Brassica oleracea or
hybridise with closely related species. DoC noted that in the Canterbury
region, there are a number of populations of naturalised and volunteer
Brassica species which the transgene could escape to.

2.4.5

DoC noted that there are seven New Zealand genera in the family
Brassicaceae, but none are in the tribe Brassiceae (which contain the trial
organisms). If the transgene were to escape into native flora and spread
through a population of a species, this could potentially result in a
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negative impact on the intrinsic biodiversity value (species integrity) of
that species. Assuming that hybridisation between species from different
tribes are rare, the likelihood of such event would be low but may not be
negligible. DoC considered that the likelihood of such event would be
further reduced by the containment measure proposed by the applicant (ie
controls that will prevent pollen release).
2.4.6

DoC pointed out that it was critical that transgenic plants be closely
monitored to ensure pollen escape could not occur. DoC considered that
given the maximum size of the field trial is limited to 0.4 hectares,
effective monitoring could be achieved.

2.4.7

Bt toxins produced by the transgenic plants could cause reduction in
population numbers of native insects susceptible to Bt toxins. DoC noted
that the applicant had not identified a wider list of invertebrates that are
known to use brassicas as hosts in New Zealand.

2.4.8

DoC noted that at least three native species (Grass grub; Costelytra
zealandica, Greasy cutworm; Agrotis ipsilon aneituma and Comma-mark
cutworm; Proteuxoa comma) are known to occur as a minor or major
pest of some brassicas. None of these native species listed is threatened
in any way, and all are in fact common pastoral and horticultural pests.

2.4.9

DoC recommended the applicant monitor invertebrate fauna present in
the landscape, and levels and persistence of Bt toxins in the soil, and
experimentally determine the maximum possible natural distribution
(through hybridisation) of the transgene within the family Brassicaceae.
DoC considers that this work would be useful in the event a release
approval is sought in the future.

2.4.10

The project team notes that given the small, contained nature of the field
trial there is minimal risk to the environment (assessed in section 5 and 7
of this report) and therefore controls requiring the monitoring
recommended by DoC have not been proposed. However, the project
team notes that the applicant has indicated an intention to carry out
monitoring of environmental effects. The project team considers that this
work would be essential if the applicant sought a release or conditional
release approval in the future.

2.4.11

The full submission from DoC is attached as Appendix 5 in this report.

2.5

Public submissions

2.5.1

The application was publicly notified and submissions called for on
31 October 2006 under section 53 of the Act. Submissions closed on
12 December 2006. A total of 959 submissions were received on this
application, of which 159 submitters indicated that they wished to be
heard in support of their submission. Copies of submissions may be
obtained from ERMA New Zealand upon request.
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2.5.2

Of the 959 submissions received, 17 were in support of the application
and the remainder opposed, except for the submission from DoC
(Appendix 5 of this report) which neither supported nor opposed the
application.

2.5.3

A summary of the effects, issues and topics raised in the submissions and
comments from the project team on them can be found in Appendix 4 of
this report. Appendix 3a and 3b lists the names of submitters and the
number assigned to each submission.

2.5.4

The submissions raised issues relating to:
the potential adverse environmental effects of the proposed field test;
the potential contamination of non GM brassica crops and vegetables,
wild brassicas and honey by pollen;
potential effects of the GM brassica plants on non-target species of
insects and other non-target organisms, including as a consequence of
horizontal gene transfer;
the potential adverse effects on human and animal health; and
potential threats to organic farming, New Zealand‟s GE-free status and
the export returns on New Zealand products and produce.

2.5.5

The project team has considered and assessed these potential effects
within this report.

2.5.6

A number of points raised in submissions are considered by the project
team to lie outside the scope of the consideration of the application by the
Authority. These include: the potential originality and merit of the
results that may be generated by the field tests; the nutritional qualities of
GM brassica; the market demand for GM brassica; liability legislation
related to growing of GM crops; and the cost of the project and the
sources of funding and potential impact on people‟s choice to grow or
buy GE-free food. Specific issues raised are identified in Appendix 4 of
this report.

2.5.7

While the issues listed above may be relevant for a full or conditional
release application, they are not considered to be relevant to the
consideration of this application for a small-scale field test (the area of
the field test will not exceed 0.4 ha; less than one acre), subject to strict
containment. The plants would be harvested and removed from the field
test site before the opening of any flower buds and would not be
permitted to enter the food chain for animals or humans. These proposed
controls and the scope of the field test would minimise many potentially
adverse effects.

2.5.8

Submitters noted limitations in current information about potential
adverse effects of the GM plants on the environment. The project team
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acknowledges that the applicant intends the field test to be used to study
potential environmental concerns about the field testing of GM plants
including impacts of Bt-containing plants on soil microflora and biota,
horizontal gene transfer and effects on non-target beneficial invertebrates.
2.5.9

Many of the submissions were opposed to GE crops in general and
opposed to this field test. The project team acknowledges this view but
the Authority must consider this application within the framework
established by the HSNO Act 1996.

2.6

Ngā Kaihautū Tikanga Taiao report

2.6.1

Ngā Kaihautū Tikanga Taiao (Ngā Kaihautū) is a statutory committee
established under Part 4A of the HSNO Act 1996 to provide the
Authority with Māori perspectives advice and assistance, as sought by the
Authority, on matters relating to policy, process and applications. In
accordance with this mandate, Ngā Kaihautū have prepared a report to
the Authority on this application. A copy of their report can be obtained
from ERMA New Zealand.
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3

Organism identification, description and
characterisation

3.1

Identification of host organisms

3.1.1

The host organisms as described in section 3.2 of the application are
Brassica oleracea (Linnaeus 1753) vegetables and forage types,
including broccoli, cabbage, cauliflower and forage kale. The project
team notes that these all belong to the Brassicaceae (synonym:
Cruciferae) family, and include other vegetables such as broccoflower
and brussel sprout which are not the subject of this application.

3.1.2

The applicant has attempted to use Botanical nomenclature at the varietal
level to define these organisms. Such circumscription of crop plants is
fraught with difficulty and the varietal botanical trinomials are likely to
be unstable (Spooner et al, 2003).

3.1.3

The project team therefore proposes the following description for the host
organisms which are the subject of the field test application.
„Brassica oleracea L. (1753) vegetable and forage cultivars, limited to
those commonly known as cabbage, cauliflower, broccoli and forage
kale‟

Relatives present in New Zealand
3.1.4

In New Zealand, the Brassicaceae family is represented by 101 species,
classified into 40 genera, which are further grouped into 10 tribes
(Bourdot et al, 1999). Of the 108 entities (subspecies and varieties
included) listed by Bourdot et al (1999) as members of the Brassicaceae
family present in the flora of New Zealand, 25 are listed as endemic.

3.1.5

There are no native Brassicaceae in the same tribe as Brassica oleracea
(Bourdot et al, 1999). The 25 endemic members are found in the
Cardamine, Cheesemania, Rorippa (all Arabideae tribe), Ischnocarpus,
Iti, Pachycladon (all Sisymbrieae tribe), Lepidium and Notothlaspi (both
Lepidieae tribe) genera (Bourdot et al, 1999). The applicant states that
most of these are alpine plants. There are a number of Brassica crops
that have become naturalised plant species in the Canterbury region
(Heenan et al, 2004).

3.1.6

Intertribal sexual hybridization in Brassicaceae has not been reported and
intertribal hybrid production is only possible through considerable human
intervention via protoplast fusion (Christey, 2004). The applicant states
that since the plants to be field tested all belong to Brassica and the
Brassiceae tribe, no effect on native flora is expected due to the
taxonomic distances involved. In addition, as the endemic plants are
mostly alpine plants they are not likely to come into close contact with
cultivated brassicas.
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3.1.7

In Appendix 5 of the application, seven Brassicaceae are listed as being
used traditionally by Māori for food or medicinal purposes. Four of these
are naturalised and three are native to New Zealand but none are
endemic. Two of the naturalised plants used traditionally by Māori are in
the same tribe and genus as the plants to be field tested in this
application. The remainder are in different tribes to Brassica oleracea.

3.2

Details of the genetic modification of the organisms
to be field tested

3.2.1

The applicant has provided details on the genetic modifications and
development of the genetically modified (GM) brassicas in section 3.3 of
the application. Appendix 2 of the application contains further
information on the development of the GM brassicas in terms of
examples of gene constructs used and experimental tests used to
characterise these transgenic plants.

3.2.2

If approved, a range of broccoli, cabbage, cauliflower and forage kale
commercial cultivars and breeding lines under development would be
field tested. The plants have been genetically modified using
Agrobacterium mediated transformation to transfer the foreign DNA
contained within the T-DNA (transferred DNA) regions of plant binary
vectors into the plant genome.

3.2.3

These brassica plants have been genetically modified to contain one or
more crystalline protein genes (cry genes) which are derived from the
bacteria Bacillus thuringiensis, and confer resistance to certain
lepidopteran caterpillars. In addition, these plants will also contain
selectable marker genes and/or reporter genes to enable selection of
transgenic plants.

3.2.4

Conventional crosses between GM brassica plants may also be conducted
to produce plants containing a combination of cry genes and a
combination of marker and reporter genes.

3.2.5

The project team notes that the applicant proposes to use segregating
non-transgenic progeny as controls to the GM brassicas in the field test.
Although these plants do not exhibit the insect resistant traits nor carry
the cry gene(s), as they are derived from the crossing of a GM brassica
plant to itself or to a non modified brassica plant, these plants are still
considered as being genetically modified for the purposes of the HSNO
Act 1996.
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3.2.6

Details of the genetic material incorporated into Brassica oleracea, as
taken from section 3.3 and Appendix 2 of the application, are as follows:
The genetic material incorporated into the Brassica oleracea plants may
consist of some or all of the following:
One or more crystalline protein genes (cry genes) encoding insect
resistance derived from Bacillus thuringiensis. These genes may be
plant preferred versions of insecticidal cry genes from
Bacillus thuringiensis. Different cry genes may be used as they target
different binding sites in the insect gut. These genes may also
contain bacterial, viral or plant derived promoter and terminator
regions to ensure constitutive or tissue specific expression in plants.
Gene regulatory elements including promoters and terminators may
be derived from plants, including Brassica species, Arabidopsis
thaliana, tobacco and other crop species.
The genetic material may also contain any of a number of other standard
and commercially available regulatory elements derived from vertebrates,
invertebrates, plants, fungi, bacteria and viruses with established use in
plant transformation including:
the CaMV35S promoter and the CaMV35S polyadenylation region,
sourced from cauliflower mosaic virus; the Octopine synthase (OCS)
and Nopaline synthase (NOS) promoters and terminators derived
from Agrobacterium tumefaciens;
tissue specific promoters may be used to target cry gene expression
eg the chlorophyll AB binding protein
Antibiotic resistance markers or selectable markers such as
hygromycin phosphotransferase II (hptII), neomycin
phosphotransferase (nptIII) and phosphinotricin acetyl transferase
(bar) or other antibiotic and selectable markers commonly used in
plant transformation (i.e. available from research groups or
companies on request to researchers);
Other markers and reporters such as the uidA gene (GUS) and
fluorescent proteins including Green Fluorescent Protein (GFP) and
DsRed commonly used in plant transformation.
The use of genetic material from native flora and fauna is explicitly
excluded.
The foreign DNA will be contained in the T-DNA regions within the
binary vectors. This region between the Left and Right border is
transferred into the plant genome by disarmed Agrobacterium
tumefaciens strains (Grant et al., 1991).
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3.2.7

The project team has reviewed the details of the genetic modification
described in the application and would like to draw the Authority‟s
attention to certain features/aspects in the organism description. These
require further clarification or specification in the final decision should
the Authority decide to approve this field test application.

Broad nature of the organism description
3.2.8

The project team notes that this application is for field testing GM
brassicas that have been developed under a separate developmental
approval under section 40 of the HSNO Act 1996. GM brassicas were
developed (or will be developed) under application GMO00/CFR002
(ERMA approval code GMD000814) where the purpose was “to improve
pest and disease resistance as well as to improve quality, nutritional and
storage attributes of vegetable brassicas”.

3.2.9

The project team notes that the applicant could field test any GM
brassicas developed or imported under any ERMA containment approval
provided that the genetic modifications of these plants comply with the
purpose and organism description as described in section 1 and section 3
of this report.

3.2.10

The project team notes that the applicant has not provided specific
descriptions for each plant modification but has instead provided a broad
description in which a range of possible modifications, donor DNA, and
function, is possible.

3.2.11

The project team notes that the organism description provided by the
applicant contains proposed developments which would be considered as
low-risk genetic modifications as defined by the HSNO (Low-Risk
Genetic Modification) Regulations 2003, if done within a containment
structure. These developments are classified as category B genetic
modifications of category 2 hosts, as defined in clauses 5(2), and clauses
7(2)(a) and 7(2)(b)(iv)(A) of the HSNO (Low-Risk Genetic
Modification) Regulations 2003.

3.2.12

To fall within the Low-Risk Regulations, the modification of a category 2
host organism must not… 4(b)(i) increase the pathogenicity, virulence, or
infectivity of the host organism to laboratory personnel, the community,
or the environment; and (ii) result in the genetically modified organism
having a greater ability to escape from the containment than the
unmodified host organism.

3.2.13

In the HSNO (Low-Risk Genetic Modification) Regulations 2003 there
are a number of developments listed in the Schedule that are „not lowrisk‟ genetic modifications. The types of non low-risk developments
include the production of vertebrate toxins or pharmacologically active
forms with LD50 < 100 µg/kg; and developments involving or resulting in
viral genomes, viroids, or fragments of a genome capable, in the
host/vector system used, of giving rise to particles naturally infectious
and normally able to cause disease in human, animals, plants, or other

ERMA New Zealand Evaluation and Review Report: GMF06001

Page 29 of 216

fungi other than those that satisfy the requirements of a category A or
category B genetic modification.
3.2.14

The project team proposes that the following exclusion be added to the
organism description:
„Genetic developments that result in expression of vertebrate toxins with
LD50 < 100 µg/kg are excluded‟.

3.2.15

Finally, the project team considers that although the organism description
as written in section 3.2.6 permits a range of genetic modifications, the
purpose of the field test (see section 1.7 of the report) clearly limits field
testing to such brassica plants which have been genetically modified for
insect resistance to Lepidoptera, conferred by cry genes derived from
Bacillus thuringiensis.

GM brassicas may contain one or more cry genes encoding insect resistance
derived from Bacillus thuringiensis
3.2.16

The organism description does not specify the type of cry gene, number
or combinations of cry genes present in the GM brassica plants to be
field tested.

3.2.17

There are 316 cry genes listed on the Bacillus thuringiensis deltaendotoxin list (Crickmore et al, 2005). Some of these gene products are
active against either (1) Lepidoptera; (2) Diptera or (3) Coleoptera.
There are however, no Cry proteins active against all three of these
groups at a level considered to be of commercial utility (Federici, 2003).
Insects sensitive to one class of Bt toxin may not be sensitive to other
classes of Bt toxin, as they lack the appropriate receptors (Federici, 2003)
(see section 3.3.3 of this report for mode of action).

3.2.18

Certain Cry proteins have also been found to be toxic towards nematodes
(Wei et al, 2004; Cappello et al, 2006). For example, Cry proteins
Cry5B, Cry14A, and Cry21A, have been demonstrated to have activity
against nematodes. These Cry proteins are distantly related to commonly
used insecticidal Cry proteins such as Bt kurstaki and Cry1Ac. These
insecticidal Cry proteins though have been demonstrated to be non- toxic
toward Caenorhabditis elegans and other free-living nematodes (Wei et
al, 2004).

3.2.19

The project team considers that the purpose of the field test application
limits the use of cry genes to those which are effective against
lepidopteran caterpillars.

3.2.20

As stated in section 3.2.2, GM brassica plants were developed using
Agrobacterium mediated transformation. In this method, T-DNA transfer
by disarmed Agrobacterium tumefaciens strains is initiated from the right
border and usually terminated at the left border. The insertion of
modified T-DNA into the plant genome generally occurs in a random
manner, and there is no control over the number of integration events nor
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whether the entire T-DNA is transferred in a complete, truncated or
rearranged manner (Grant et al, 1991).
3.2.21

The project team notes that the applicant also proposes to use
conventional methods of crossing GM brassica plants to produce plants
containing a combination of cry genes and a combination of marker and
reporter genes.

3.2.22

GM brassica plants may therefore contain one or more cry genes, and
marker and reporter genes. These genes may be integrated into the plant
genome in a random manner, and as one or more copies.

3.2.23

The project team considers that the use of any cry genes or combination
thereof would be regarded as low risk development work under the
HSNO (Low-Risk Genetic Modification) Regulations 2003. This is
consistent with the broad organism description adopted for this
application.

The cry genes may be plant preferred versions of insecticidal cry genes from
Bacillus thuringiensis
3.2.24

The project team notes that the cry genes in the GM brassicas are plant
preferred versions of insecticidal cry genes. According to Strizhov et al
(1996), the expression of the transgene can be made more efficient by
altering the codon usage to make it more similar to the host plant and
removing sequences that are likely to be detrimental to its expression in
plants. These modifications however, do not alter the amino acid
sequence of the final protein.

3.2.25

The project team notes that the cry genes may also be altered by deletion
of nucleotide sequences so that the resulting cry protein expressed in the
GM plant is the active toxin (see section 3.3.3). The project team
considers that even if the amino acid sequence is altered by truncation or
deletion, the sequence of the final protein should still be known. Finally,
the proposed exclusion to the organism description (see section 3.2.14)
would prevent field testing of any GM brassicas expressing vertebrate
toxins with an LD50 < 100 µg/kg.

Regulatory elements used in gene constructs
3.2.26

The project team notes that in the organism description (section 3.3 of the
application and section 3.2.6 of this report), the applicant has requested
the use of regulatory elements including promoters and terminators from
plants (second bullet point, section 3.2.6). However, the description goes
on to state that gene regulatory elements derived from vertebrates,
invertebrates, plants, fungi, bacteria and viruses, are limited to those that
have established use in plant transformation and are commercially
available. The latter statement limits the applicant‟s use of plant
regulatory elements only to those that have established use in plant
transformation and are commercially available.
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3.2.27

The project team notes this inconsistency and recommends that the
description (section 3.2.6) is reworded to say that „any regulatory
elements may be derived from any plant species‟.

3.2.28

The project team also notes that regulatory elements derived from
sources other than plants such as vertebrates, invertebrates, fungi,
bacteria and viruses are limited to those that have established use in plant
transformation and are commercially available. This limitation means
that experimental or unproven regulatory elements from these sources
will not be used in the development of GM brassicas which are to be field
tested.

The use of antibiotic and selectable markers commonly used in plant
transformation
3.2.29

The project team notes that the applicant has requested to use antibiotic
and selectable markers commonly used in plant transformation and has
defined „commonly used‟ to include antibiotic and selectable markers
available from research groups or companies on request to researchers.

3.2.30

The project team considers that the term „commonly used in plant
transformation‟ means markers which are available commercially, or
markers on which information is already published in peer reviewed
publications.

3.2.31

However, the project team considers that given the „research‟ and „broad‟
nature of this application, widening the definition of „commonly used in
plant transformation‟ to include „markers available from research groups
or companies on request to researchers‟ would not increase the
uncertainty surrounding the genetic modifications. The project team
considers that such markers would have also been tested and verified in a
laboratory situation prior to being incorporated into GM brassicas to be
field tested.

3.2.32

The project team notes that the applicant has requested the use of any
selectable markers commonly used in plant transformation and the list
includes phosphinotricin acetyl transferase (bar) gene. The project team
notes that the bar gene (bialaphos resistance) confers resistance to
herbicides containing Phosphinothricin (PPT) (Thompson et al, 1987;
Lutz et al, 2001).

3.2.33

The project team considers that the use of selectable markers such as the
bar gene is only to enable the selection of GM plants in the laboratory.
The project team recommends that if the Authority decides to approve
this application, the final decision should be clear that the incorporation
of selectable markers should not be used as a means to confer additional
traits, or as a means of stacking traits such that the GM plants that are
field tested carry both insect resistance and commercially valuable
herbicide resistance traits.
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Proposed organism description
3.2.34

If the Authority decides to approve this application, the project team
recommends that the proposed organism description be written as below.

3.2.35

Brassica oleracea vegetable and forage cultivars, limited to those
commonly known as cabbage, cauliflower, broccoli and forage kale, each
modified by Agrobacterium tumefaciens mediated transformation to
contain some or all of the following:
(a)

One or more crystalline protein genes (cry genes) encoding insect
resistance derived from Bacillus thuringiensis.
Genes may be plant preferred versions of insecticidal cry genes
from Bacillus thuringiensis.

(b)

Any gene regulatory elements including promoters and terminators may
be derived from plants, including Brassica species, Arabidopsis thaliana,
tobacco and other crop species.
Tissue specific promoters may be used to target cry gene
expression eg the chlorophyll AB binding protein.

(c)

Regulatory elements derived from vertebrates, invertebrates, fungi,
bacteria and viruses are limited to those that have established use in plant
transformation and are commercially available:
These may include the CaMV35S promoter and the CaMV35S
polyadenylation region, sourced from Cauliflower mosaic virus
CaMV); the Octopine synthase (OCS) and Nopaline synthase
(NOS) promoters and terminators derived from Agrobacterium
tumefaciens.
Experimental or unproven regulatory elements from these sources
will not be used in the development of GM brassicas which are to
be field tested.

(d)

Antibiotic resistance markers or selectable markers such as hygromycin
phosphotransferase II (hptII), neomycin phosphotransferase (nptIII) and
phosphinotricin acetyl transferase (bar) or other antibiotic and selectable
markers commonly used in plant transformation.
These include markers available from research groups or
companies on request to researchers.
The use of markers is limited to those used to select GM plants in
the laboratory and may not be used to confer additional traits such
as herbicide resistance.
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(e)

Other markers and reporters such as the uidA gene (GUS) and
fluorescent proteins including Green Fluorescent Protein (GFP) and
DsRed commonly used in plant transformation.

(f)

The foreign DNA will be contained in the T-DNA regions within the
binary vectors. This region between the Left and Right border is
transferred into the plant genome by disarmed Agrobacterium
tumefaciens strains.

(g)

The following are excluded:
Genetic material from native flora and fauna.
Developments that result in expression of vertebrate toxins with
LD50 < 100 µg/kg.

Organism name for register
3.2.36

Should this application be successful, the project team recommends that
the organisms that are the subjects of this field test application be
identified on the ERMA New Zealand register as:
Brassica oleracea L. (1753) vegetable and forage cultivars, limited to those
commonly known as cabbage, cauliflower, broccoli and forage kale, each
modified by Agrobacterium tumefaciens mediated transformation for the
introduction of either one or more cry genes which confer resistance to
diamondback moth and cabbage white butterfly caterpillars, and also contain
selectable marker and/or reporter genes.

3.3

Characteristics of the organisms to be field tested

3.3.1

Characteristics of the organisms that the applicant proposes to be field
tested have been provided by the applicant in section 3.4 and Appendix 2
of the application. There are no likely inseparable organisms in the GM
brassicas.

3.3.2

According to the applicant, the key difference between GM brassicas and
unmodified plants is the expression of insecticidal Cry proteins. The Cry
proteins may be expressed in all plant cells if under the control of
constitutive promoters or be targeted to certain tissues such as leaves if
tissue specific promoters are used.

3.3.3

Cry proteins or “crystal” proteins are large proteins which have
insecticidal activity against certain insect groups. Cry proteins are
protoxins that must be ingested and processed by enzymes to yield an
active toxin (Schnepf et al, 1998). When ingested by a susceptible insect,
activation occurs when the Cry proteins are cleaved by midgut proteases.
Once activated, the toxin binds to the appropriate receptors in the midgut
microvillar membrane, enters the cell membrane and exerts its toxic
effect by causing disruption of the midgut cells (Federici, 2003).
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3.3.4

Most chewing insects, including many lepidopterans, do not have the
appropriate receptors, and thus are not sensitive to activated Cry proteins.
Even insects sensitive to one class of Bt toxin, such as lepidopterans
sensitive to Cry 1 proteins, are not sensitive to Cry 3A, active against
coleopterans, as they lack receptors for this protein (Federici, 2003).

3.3.5

In established models it is assumed that Bt toxin itself induces mortality
through starvation or direct septicaemia. However, in a recent paper
Broderick et al (2006) suggest that enteric bacteria, entering the
hemocoel as a result of the increased gut permeability, are responsible for
the septicaemia associated with Bt toxicity.

3.3.6

Based on results of assays conducted in the laboratory and glasshouse,
the applicant expects that in the field, GM brassicas plants will be
phenotypically identical to unmodified plants. The only observable
difference will be that GM plants are expected to show no signs of insect
feeding damage whereas unsprayed control plants will have clear feeding
damage with holes or damaged regions on the leaves. Segregating nontransgenic plants, ie plants derived originally from GM plants but shown
not to contain the cry gene(s), will be used as controls. These plants are
still regarded as GM plants and will be treated as such.

3.3.7

GM plants may show improved agronomic performance due to the
expected reduction in caterpillar damage, which may allow these plants
to produce larger marketable heads than controls that have not been
sprayed for caterpillar control.

Life-cycle/flowering
3.3.8

Broccoli, cabbage, cauliflower and forage kale are grown as annual
crops. The applicant states that under normal field conditions, if left to
mature, these plants would produce fertile flowers within 6 months of
planting with the potential for pollen dispersal and seed set. Forage kale
however, is biennial requiring a period of cold induction to initiate
flowering so that flowering and seed set occurs in the second year.

3.3.9

Some brassicas are self fertile, however, many are self incompatible and
require cross pollination to set seed. Both wind and insect pollinators are
considered to play equally important roles in cross pollination of
brassicas. In Brassica napus, pollen release was shown to follow a
diurnal pattern, peaking during the middle of the day. Daily levels may
vary under different conditions but never reach the levels of exclusively
wind pollinated species (Stewart, 2002).

3.3.10

Insect pollination may occur via a wide range of insects including honey
bees, bumble bees, flies and others. People or animals walking from one
flowering crop to another could potentially carry pollen as well
(Stewart, 2002).
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3.3.11

Brassicas are usually propagated from seeds. The applicant has advised
that seedlings, tissue culture derived plantlets, or cuttings grown in
containment will be transplanted into the field as small plants with
approximately 4 to 10 leaves each.

3.3.12

A description of the sequence of events leading up to flower bud
formation in broccoli, cabbage, cauliflower and forage kale is described
in detail in section 3.4 of the application, with further information and
figures for broccoli, cauliflower and forage kale floral developmental
stages provided in Appendix 3 of the application.

3.3.13

The applicant states that the sequence of events leading to flowering for
each type of brassica occurs over a period of time, is morphologically
significant, and hence easily recognisable. These are described below:

3.3.14

Broccoli: the edible part is the head and is composed of tightly closed
flower buds. Broccoli is harvested when the flowering head is immature
and growing rapidly. Bolting or peduncle elongation is easily recognised
by the elongation of the stem the head sits on followed by the loosening
of the head and then the appearance of open flowers, which occurs in
approximately two weeks after intiation of bolting (Appendix 3 of the
application).

3.3.15

Cabbage: the edible head of cabbage is a vegetative structure composed
of layers of leaves surrounding the central vegetative meristem.
According to the applicant, the transition to floral initiation is visible
several weeks before closed flower buds are visible. In the transition to
floral initiation, the cabbage head alters its shape from the normally
round to slightly pointed. Over several weeks the head becomes more
pointed and eventually the central region of the head splits open as the
floral meristem pushes through (initiation of bolting). Small closed
flower buds become apparent in the following weeks as the meristem
elongates.

3.3.16

Cauliflower: the edible head is composed of immature flower buds.
According to the applicant, several weeks are required from the time the
head starts to bolt until open flowers are noticeable. The first noticeable
change is the loosening of the head and the slight elongation of the stems
composing the head (initiation of bolting). The stems continue to
elongate with tightly compressed flower buds on their ends. During the
next stage, elongation of the stem is accompanied by enlargement and
maturation of the flower buds. After two weeks, closed flower buds are
easily recognisable followed by the opening of flower buds
approximately 10 days later (Appendix 3 of the application).

3.3.17

Forage kale: the edible portions are the leaves and stems. The cultivars
used in this research only flower after a period of cold induction
(vernalisation). Typically at least 4 weeks of exposure to temperatures
below 8°C is required (Stuart Gowers, Crop & Food, in litt.). As with the
other vegetables, the transition from the vegetative to reproductive
meristem is obvious. According to the applicant, the first visible sign is
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the thickening of the main meristem at the top of the plant followed by a
small (0.5 cm) compact cluster of several flower buds at the apex. As the
stem continues to elongate over the next 1 to 2 weeks, the flower buds
enlarge, and separate along the stem before opening.
3.3.18

The applicant states that this visually clear sequence of events prior to
any flowers opening in broccoli, cabbage, cauliflower and forage kale
and the use of trained staff to monitor plants every 3 to 4 days will ensure
that plants are removed from the field as they initiate bolting, well before
any flower opens (at least 2 weeks later).
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4

Containment of the organism

Part I of Schedule 3 of the HSNO Act 1996 sets out the matters to be addressed by
containment controls for importing developing or field testing of genetically modified
organisms. The project team has reviewed the containment proposals described in the
application and suggested controls (as listed in Appendix 6 of this report) to address
containment matters where appropriate. In making its assessment, the project team
has taken into account information provided in the application and in the submissions
received on the application.

4.1

Field test design

4.1.1

The applicant proposes to field test the GM brassicas in order to confirm
the extent of insect control under agronomic conditions, with particular
reference to the control of cabbage white butterfly (CWB) (Pieris rapae)
and diamondback moth (DBM) (Plutella xylostella). To achieve this, the
applicant proposes to plant GM brassica seedlings in the field and
monitor their growth and development, assessing agronomic
performance using phenotypic measurements (such as height, leaf
number, survival) and monitoring insecticide input as compared to plants
the do not contain cry genes.

4.1.2

The field test site will be subject to normal agronomic practices
associated with growing vegetable and forage brassicas including control
of insects, weeds and diseases by chemical application and the use of
fertiliser as required.

4.1.3

Approximately five months after transplant, once the plants have formed
a marketable head and prior to the opening of any flower buds, the plants
will be removed from the field and destroyed or returned to the Crop &
Food Research containment glass house for collection of seed. The
genetically modified plants will not be allowed to flower in the field.

4.1.4

At the end of the field test the site will be monitored for a minimum one
year after the completion of the trial to ensure no volunteer GM plants
appear (control 6.4, all controls are detailed in Appendix 6 of this report).

4.2

Field test scope

Field test site
4.2.1

The applicant proposes to use one outdoor site on land managed by
Crop & Food Research in the region around Lincoln, Canterbury. The
term field test site refers to the containment facility, being the area of
land set aside for the field test. In the first year, the trial will occupy up
to 500 square meters. In subsequent years, the applicant anticipates
larger trials will be conducted and the field test will occupy up to
0.4 hectares.
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4.2.2

The applicant has provided a map showing the proposed location of the
field test site and the use of adjacent land. This is being kept confidential
(Application Confidential Appendix C1) because of security concerns.

Duration of field test
4.2.3

The applicant seeks approval for a ten year period to allow for the field
testing of a range of transgenic plants within the bounds of the approved
organism description. The applicant states that ten years is required to
ensure adequate evaluation of the plants as environmental conditions may
prevent sufficient insect infestation in some years to adequately assess
the effectiveness of the modifications.

4.2.4

If this application is approved, the project team proposes a control
establishing a maximum duration for the field test, in order to allow the
applicant to achieve the research objective but to limit the length of time
the GM brassicas may be present in the field test site. As the applicant
requires the spring-summer growing season for each year of the trial the
project team proposes that if the application is approved, an approval
period be set to ten consecutive calendar years from the date of the first
planting (control 1.7). In accordance with this, the project team proposes
an additional control which requires the approval holder to notify ERMA
New Zealand and the MAF Inspector responsible for the supervision of
the facility of their intention to use the approval for the first time, in
writing (additional control 7.1). This must occur within 5 years of the
approval being granted.

4.2.5

If a monitoring period is required for the post-field test period then the
containment facility would need to persist until the completion of the
post-field test monitoring period before the land can be released from
registration. The project team recommends controls to that effect
(controls 1.8 and additional control 7.9) (see section below).

4.3

Field test methodology

Containment Facility Details
4.3.1

The applicant proposes to develop the GM brassica lines to be field tested
in the Crop & Food Research Lincoln Containment Facility for
Microorganisms and Plants. The applicant has provided to ERMA New
Zealand a copy of the Containment Manual for this facility, as
Confidential Appendix C2, Containment manual for the Crop & Food
Research Lincoln Containment facility version 1.1, March 2002. This
containment facility includes:
laboratories registered in accordance with section 39 of the Biosecurity
Act 1993, and operated in accordance with the MAF Biosecurity
Authority/ ERMA New Zealand Standard 154.03.02: Containment
Facilities for Microorganisms;
associated growth rooms registered in accordance with section 39 of
the Biosecurity Act 1993, and operated in accordance with the MAF
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Biosecurity Authority/ ERMA New Zealand Standard 154.03.02:
Containment Facilities for Microorganisms; and
a GMO plant glasshouse registered as a plant house in accordance with
section 39 of the Biosecurity Act 1993, and operated in accordance
with the MAF Biosecurity Authority/ ERMA New Zealand Standard
155.04.09; Containment Facilities for New Organisms (including
genetically modified organisms) of Plant Species.
4.3.2

The applicant proposes to maintain the GM brassicas within the
containment glasshouse at PC2 both prior to and after field testing in
accordance with approval GMD000814. The field testing will be
undertaken on a site outside of these containment structures (field test
site). The project team recommends a control requiring that the field test
site should be a registered containment facility approved in accordance
with section 39 of the Biosecurity Act 1993, and operated in accordance
the MAF Biosecurity Authority/ ERMA New Zealand Standard
155.04.09: Containment Facilities for New Organisms (including
genetically modified organisms) of Plant Species (Plant Standard)
(control 1.2).

4.3.3

The project team considers that the boundaries of the containment facility
should be contiguous with the area that the applicant intends to use for
conducting the field test, to a maximum of 0.4 hectares. The project team
therefore proposes a control requiring the boundaries of the containment
facility in which the field test is conducted to be marked by a permanent
feature or GPS location details (control 1.3).

4.3.4

In accordance with section 4.2 of the Plant Standard, all controls that are
imposed by the Authority on any approval to field test genetically
modified plants will need to be explicitly addressed in the Containment
Manual for the facility in which the field test is conducted.

Brassica material
4.3.5

The applicant intends to field test GM brassica plants that have already
been developed and others that are yet to be developed, or imported
under an existing or new development or import approval under the
HSNO (Low-Risk Genetic Modification) Regulations 2003. The
applicant proposes to grow GM brassica plants in a PC2 glasshouse
under a HSNO approval, until they have reached the seedling stage at
which point they are to be transplanted into the field test site.

4.3.6

The applicant has stated “the plants will be transplanted into the field as
6-12 week old seedlings or tissue-culture derived plantlets or cuttings
with 4-10 leaves”. In section 4.2 of the application the applicant states
“the planting material will be produced in contained laboratories or
greenhouses following protocols previously described (Christey and
Braun 2004). Selfed seed collected from the original transgenic plants or
tissue culture or green house derived clonal cuttings of the original
transgenic plants will be used”. This is expanded in Appendix 11 of the
application “Plants for field testing will either be obtained from seeds
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collected from transgenic plants and germinated in containment or be
plants clonally propagated from transgenic plants in the greenhouse or
under tissue culture conditions and then transferred to the PC2
greenhouse”.
4.3.7

The project team notes that brassica seed is small and brown and
considers it would be preferable to plant out seedlings as the loss of
seedlings is considered to be less likely than seed. Since the applicant
has proposed to plant out seedlings, plantlets and cuttings, the project
team has not considered the use of seeds in the risk assessment.
Therefore, the project team recommends a control specifying brassica
seedlings, tissue culture or glass house derived clonal cuttings of GM
lines may be planted in the field test site. Seeds of the GM brassicas
shall not be sown or planted in the field test site (additional control 7.3).

4.3.8

The applicant proposes to establish the presence of the cry genes in each
plant to be field tested. “Prior to transfer to the field all plants will be
checked with molecular techniques to confirm gene presence. Some
plants from each line will also be checked by either a caterpillar assay or
RT-PCR to ensure the insecticidal gene is still active. Not every plant of
each line will be checked for expression as the plants are either progeny
or clonally propagated and therefore expression should be consistent
within a line”. The applicant states that this process is likely to be useful
for managing the potential for development of insect resistance to the cry
genes. The potential for insect resistance to develop is discussed further
in section 7.1 of this report.

Transport of seedlings to field test site
4.3.9

The exact number of plants required for the trials will be transported to
the trial site in secure double contained containers as described in section
4.2 of the application. The project team considers that the possibility of
escape of the material for planting from secure closed containers or bags
is highly improbable. A control regarding transport to the field test site
has been drafted (control 1.10).

4.3.10

Prior to removing the plants from the PC2 glass house the applicant
proposes to record the number of plants and containers/ bags that are
transferred to the field test site on a data sheet. On arrival at the field test
site the records will be checked to ensure all plant material has been
transferred to the field test site and after completion of planting the
records will be checked again to ensure that all plants are accounted for.
The project team concurs with the applicant and a control to this effect
has been drafted (control 1.11).

4.3.11

The project team notes that the Plant Standard requires mandatory
records to be maintained; this includes the register of plants as described
in section 4.8.2 of the Plant Standard. The project team proposes a
control requiring the implementing of an appropriate records system
(contol 1.15).
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Planting Design
4.3.12

The applicant proposes to hand plant the GM brassicas into the field test
site in replicate blocks or rows. Several independent GM brassica lines
will be tested in any one season. Each plant within a replicate block or
row will be spaced 40 cm apart, with 50 cm between blocks or rows.
Plants are spaced to minimise migration of caterpillars from Bt
containing plants to non-Bt plants. Migration of caterpillars from Bt
containing plants is being minimised in case migration aids survival of
rare Bt resistant heterozytous individuals. Further details of the plan for
the field trial site are included in the confidential Appendix of the
application (Appendix C1) and are discussed in the Confidential Section
of this report (Appendix 9).

4.3.13

On page 15 of the application, in section 4.2, the applicant states that
each GM brassica and control plant will have a unique row/number
identifier, which will ensure that all plants are easily accounted for. The
project team concurs with the applicant and considers that this is a feature
of the proposed experimental design which will facilitate the monitoring
of GM brassica plants in the field test site.

4.3.14

The applicant proposes to notify MAF staff, prior to planting, of each
year‟s field test to enable inspection of the field test site (section 4.3 of
the application). The project team notes that the Authority will be
notified of the planting plan as part of the annual field test report (see
section 4.3.53). However, the project team considers the provision of a
field test plan prior to planting, containing the list of all lines to be tested
and proposed planting and harvesting dates, will enable MAF BNZ to
verify that the GM brassicas to be field tested fit within the approved
organism description. The project team proposes a control requiring the
applicant to supply this information to MAF BNZ, and obtain verification
prior to planting (control 7.2).

4.3.15

Control plots of brassicas will be grown within the field test site. The
applicant states “For each independent transgenic line up to 10 rows of
transgenic and up to 5 rows of non-transgenic progeny will be planted as
a control. Segregating non-transgenic progeny will be used as the
controls. As these plants are derived originally from transgenic plants
they are still treated as GM. They are regarded as the best comparison
with Bt-containing plants as they represent the same generation.”

4.3.16

The project team has proposed a control requiring the control plants, GM
or non GM, be subject to the controls of the field test approval with
regards to prevention of pollen escape and disposal (control 1.9). This
would prevent the control plants from flowering within the field test site
and such a control would ensure that once an experimental plot is
harvested the segregating non-transgenic brassicas in the field test site are
disposed of appropriately.
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4.3.17

The applicant notes that some of the non-transgenic progeny control rows
will include rows that are sprayed, as required, for caterpillar control.
However, some rows will be left unsprayed to replicate the reduced
insecticide treatment given to the Bt-containing plants.

4.3.18

The applicant states “buffer rows will be either planted with a
commercially obtained line of non-transgenic wild type red broccoli or
red cauliflower or with a non-brassica like plant like Phacelia or
buckwheat”. The purpose of the buffer rows is to prevent „edge effects‟,
such as from exposure to wind or other environmental factors, which can
affect the data obtained from the trial. These buffer rows serve no
containment purpose and are not required for any environmental risk
management. The project team considers that it is desirable that the
buffer rows be phenotypically different from the GM brassicas, such that
the buffer row is readily distinguished.

4.3.19

The project team notes that the plants that may be selected for the buffer
rows have not been explicitly described by the applicant. The applicant
notes that “the inclusion of Phacelia or buckwheat is to encourage the
presence of beneficial predators and parasitoids.” Therefore, as some
plant species, such as Phacelia or buckwheat, may provide other
beneficial effects for the purposes of the trial the project team does not
see any need to limit the planting of the buffer rows to specific species of
plant. The project team recommends a control requiring the buffer row
plants to be not genetically modified and to have a readily observable
phenotypic difference to the trial brassicas, such as brassica colour
(additional control 7.4).

4.3.20

In section 4.2 (page 15) of the application the applicant proposes that the
buffer rows will be removed and composted at the end of the field test.
The project team notes that since these plants are not GM nor derived
from GM plants, this method of disposal is acceptable. The project team
has proposed a control regarding the disposal of such plants (additional
control 7.5). The proposed control requires all buffer row plants to be
composted on the field test site or ploughed into the field test site.

4.3.21

In section 4.2 of the application the applicant states “The trial will be
securely fenced and will have weed cloth to prevent the entry of rabbits,
hares and pukeko. Bird scarers will be used to decrease the number of
birds attracted to the site. In addition the crop will be sprayed with bird
repellent. Commercially available mammal and bird repellents eg
Pindone and X-Pel will also be applied around the trial site.” The
purpose of this is to prevent the unintentional dispersal of the GM
brassicas by birds and animals. The project team recommends a control
requiring the applicant to implement such practical measures as are
necessary to reduce the likelihood of removal of GM brassica seedlings
from the field test site by animals (control 1.13). The project team also
notes that section 4.9 of the Plant Standard provides for vermin and pest
controls measure to be implemented.
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4.3.22

The applicant has described the New Zealand isolation distance used for
production of certified Brassica kale seed (700 m) and assessed that
because the field test plants are unable to flower in the field trial site the
isolation distance is not a necessary risk management strategy.
According to the applicant, the surrounding land will contain trials of
other crop plants including brassicas. Given the containment controls
requiring the removal of the all Brassica oleracea plants from the site
prior to flowering, GM or non GM, the project team agrees with the
applicant that a control requiring an isolation distance is not necessary for
this field test.

Exposure to pest insect species
4.3.23

In section 4.1 of the application the applicant describes the infestation of
the field test site with the pest insect species. Natural populations of
CWB and DBM will be used to infest the field trial, however, if the
weather conditions have been unsuitable for survival of CWB and DBM
then both will be deliberately released at the trial site. The CWB and
DBM for release will be obtained from either laboratory reared
populations or from other field sites in New Zealand.

4.3.24

The applicant has not described at which stage of the life cycle the CWB
and DBM will be released on to the field test site or the environmental
conditions which will lead to their release. The project team has not
identified any effects relating to the introduction of populations of CWB
and DBM into the field test site whether they are derived from laboratory
reared populations or are field collected from elsewhere in New Zealand.
In addition, the project team has not identified any effects resulting from
introducing the CWB and DBM at different stages within their life cycle.

Monitoring during field test
4.3.25

One of the key aspects of this proposed field test is that the GM brassicas
are not to be allowed to flower while in the field test site. This will
prevent pollen or seed from being produced outside of the containment
glasshouse. The applicant has proposed that the site will be monitored
every 3 to 4 days during the growing season to ensure that plants that bolt
are removed from the field test site before flower buds open.

4.3.26

Several submitters have suggested that the timing of monitoring and the
spacing of plants may be insufficient to ensure that all flowers are
detected prior to opening.

4.3.27

DoC has noted that the applicant‟s proposal to monitor the field test
every 3-4 days will reduce the likelihood of the transgene escaping the
field trial. However, DoC also notes that there is always a possibility that
the controls will fail, resulting in the escape of some pollen. DoC
concludes that it is critical that the transgenic plants are closely
monitored and notes that given the size of the field trial effective
monitoring can be achieved.
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4.3.28

The project team considers that based on the biological characteristics of
the organism (in regards to the morphological changes that occur before
flowering commences, and the interval of at least two weeks between
initiation of bolting to open flowers) and the limited size of the field trial,
a control requiring inspection every 3-4 days is practical and effective in
monitoring for flowering. The project team recommends a control
requiring the removal of any brassica plants, identified as in the stage of
initiating bolting, from the field test site (control 1.9).

4.3.29

The project team further recommends a control requiring this monitoring
regime (every 3-4 days) for the detection of early bolting be implemented
(control 6.3). The project team notes that the proposed control (control
6.4) requires that a log be maintained which records the details and
findings of each monitoring visit. The project team also notes that this
log shall be available for inspection by the MAF Inspector.

4.3.30

The applicant has proposed to count the plants weekly to ensure that all
plants are present within the field test site. The project team notes that
the proposed control (control 6.3) requires the implementation of an
appropriate records system to ensure that all plants have been accounted
for.

4.3.31

In section 4.2 of the application the applicant has stated that the staff
involved in performing the monitoring will be supervised by experienced
staff from the Plant Biotechnology laboratory of Crop & Food Research.
Further, the applicant describes the training required for such staff
authorised to participate in the field test in the Operation Manual for the
field test (Appendix 11 of the application). While the project team
acknowledges that the task should be a simple one, in the context of this
trial it assumes a greater significance due to the fact that flowering would
be a likely pathway by which heritable material from the modified
brassicas could escape from containment. The project team considers that
the Crop & Food Research staff have the relevant experience and training
to monitor for early bolting, thus preventing the escape of genetic
material via this pathway (see section 4.3.57).

Removal, transport and disposal of plants from field test site
4.3.32

The applicant plans to grow the modified brassicas to marketable
maturity during which time phenotypic observations of plant growth and
development will be made. The project team has examined the life cycle
information provided for the brassicas and notes that the production of
broccoli, cauliflower and cabbage heads suitable for human consumption
occurs prior to bolting. In addition, the initiation of bolting in forage kale
occurs before flowering. The removal of the GM plants at this stage of
the life cycle (marketable maturity) will not result in the spread of pollen
or seed.

4.3.33

The plants in the field will be grown to marketable maturity and then the
entire plant will be dug up by hand and either destroyed, moved back into
the PC2 containment glasshouse for further development, or moved into
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the containment facility laboratories for analysis. The project team notes
that the movement of plants between these facilities will require a
transfer request to MAF, as set out in section 4.5 of the Plant Standard.
4.3.34

According to the Plant Standard no plants, viable or heritable plant
material may be removed from the field test site except under conditions
specified by the Authority in any containment controls. A proposed
control (control 1.9) requiring removal of the plants at marketable
maturity prior to flower opening has been discussed previously. The
applicant proposes to record details of each plant as it is removed from
the field test site to ensure that all plants are accounted for. The proposed
control (control 1.11) requiring the implementation of an appropriate
records system will enable accurate management of the GM brassicas.

4.3.35

The applicant intends to clear the field test site of GM brassicas by hand
at the end of each growing season. Within a week following this harvest
the site will be inspected to ensure that no plants have been left in the
soil. The project team recommends the following controls requiring
verification that all plant material derived from the GM brassicas has
been removed or destroyed at the end of each growing season (controls,
1.12, 1.14, 1.15, and 6.4).

4.3.36

The method of lifting plants from the soil at the end of each growing
season is described by the applicant in section 4.2 of the application. The
applicant proposes that all harvesting and cultivation equipment will be
thoroughly checked, cleaned and maintained to avoid accidental removal
of the GM brassicas from the field test site. The project team
recommends the following controls to prevent accidental removal of
plant material (control 4.1 and 4.2).

4.3.37

The project team has drafted a control for the Authority to consider that
requires the harvested plant material to be transported in secure closed
bags or containers back to the containment facility (control 1.10).

4.3.38

The Plant Standard requires that all biological waste and plant material
shall be disposed of according to containment conditions specified by the
Authority. In particular, GM material shall only be disposed of if it has
first been rendered non-viable, as specified in section 4.4 of the Plant
Standard. The application states that “at harvest, the buffer rows of nontransgenic plants surrounding the field test will be harvested via
handpicking and then composted. Any plants in the experimental plots
with bolting heads will be completely removed before flowering and
autoclaved or the whole plant transferred to the containment glasshouse
in a secure bag for repotting for seed collection.”

4.3.39

The project team considers that the disposal of plant material by
composting and autoclaving are appropriate methods of disposal because
the processes will ensure that any material is rendered non-viable. The
project team notes that autoclaving the plants will denature the protein
structure of the material rendering it non-viable. The project team
considers that the method of composting is the controlled decomposition
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of organic matter. In order to fulfill the requirements of the Plant
Standard, any GM material to be composted must be chipped or shredded
prior to the composting process.
4.3.40

The project team considers that the field trial is likely to produce a large
amount of plant material to be disposed of. For practical reasons it may
not be possible to autoclave or compost all of the material produced on
site and the applicant may choose to dispose of the material by other
methods such as deep burial. The project team considers that there may
be other appropriate methods for disposal of the plant material that will
fulfill the criteria of the Plant Standard and ensure all plant material is
rendered non-viable.

4.3.41

The project team has therefore proposed a draft control requiring GM
plant material that is not to be used in subsequent assays should be
disposed of by autoclaving, composting or a scientifically validated
method that renders the plant material non-viable. In order to
demonstrate alternative methods of disposal are scientifically validated
and will render the plant material non-viable the applicant must provide
MAF BNZ with evidence demonstrating that the GM plant material is
devitalised or destroyed. After MAF BNZ has examined the evidence
provided by the applicant the field test operation manual will be updated
to include disposal of plant material by the alternative method. An
indicative control to this effect has been drafted (control 1.12).

Seed collection in a containment structure (glasshouse)
4.3.42

As discussed above in section 4.3.5 the applicant intends to field test
genetically modified lines that have already been developed and others
that are yet to be developed or imported. The development of these
brassica lines is currently being done in accordance with an approval
given by the Crop & Food Research Institutional Biological Safety
Committee (IBSC) at Lincoln and assigned the approval code
GMD000814. This current application being considered by the Authority
is for field testing in containment a subset of the organisms approved
under that development approval.

4.3.43

The project team believes that the approval GMD000814 (and its
controls) continues to operate and would be unaffected by a field test
approval. However, field testing is stepping outside of the containment
controls of that development approval and therefore, it may be desirable
to define the bounds of the approval so that it is made clear when each
approval applies to the genetically modified plants.

4.3.44

The project team proposes a control that states that this field test approval
applies from the point at which the GM brassicas are taken out of the
containment structure (glasshouse) for transit to the field test site until the
point at which the GM brassicas re-enter the PC2 containment structure
upon return from the field test site (control 1.4).
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4.3.45

According to the applicant the brassica plants selected for seed
production will be hand-pollinated in the PC2 containment structure
(glasshouse), crossed either to self, other GM brassicas or non-GM lines
in order to produce seeds. This is an approved action under the
development approval GMD000814. By undertaking this stage of the
development in the PC2 containment structure (glasshouse) there will be
no pollen or seeds produced in the outdoor field test site.

Crop Rotation
4.3.46

Further details of the plan for the field trial site are included in the
confidential Appendix of the application (Confidential Appendix C1).
This discusses how the field test material will be maintained in the field
test site on plots located according to a rotation plan designed by Crop &
Food Research farm managers. One of the blocks will be used for testing
the GM brassicas in any one year. The area within the block that will be
occupied by the test brassicas (and their buffer rows) will vary depending
on how many lines are tested in that year. After the applicant has cleared
the block of GM brassicas at the end of the growing season, the field test
site will be left fallow for the remainder of the year. This is to enable the
detection of volunteer brassicas. Fallow has not been specifically defined
and the project team notes that the term is commonly used to mean
ploughed and harrowed but not sown. The project team considers that
any volunteer brassicas will be easily seen in the fallow soils.

4.3.47

In the following year, the site will be sown with a cover crop such as
grass or cereal as is standard agronomic practice to improve soil structure
and fertility and to help prevent the build-up of plant pathogens in the
soil. The project team has considered whether any volunteer brassicas
will be able to be seen within the cover crops. The project team notes
that any volunteer brassicas are most likely to be present within the field
test site when the block is left fallow since volunteer brassicas are
unlikely to compete with the crops for space. Therefore the project team
does not consider it necessary to limit the cover crop to specific cereals or
grasses.

4.3.48

The applicant has not described what will happen to the grass or cereal.
The project team has considered whether there are any requirements for
subsequent management of the crops as the applicant may wish to
remove the material from the field test site or sell the material. To
prevent the inadvertent removal of any GM volunteers from within the
field test site, the project team recommends a control requiring all buffer
row plant and rotational crops to be either disposed off by composting or
ploughed into the field test site (additional control 7.5).
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Clean up controls and post field test monitoring
4.3.49

The applicant suggests that, following removal of the brassicas at the end
of each growing season, monitoring of the site at monthly intervals would
be adequate to find and remove escapees and volunteers appearing in
subsequent crops. Any volunteer brassica plants found will be removed
and destroyed. The applicant proposes to continue this monitoring at
monthly intervals for one year after removal of all brassica plants. The
project team considers that this post harvest monitoring period would be
adequate to prevent escape through vegetative material being
inadvertently left at the site. According to the applicant, brassicas do not
form either tubers or bulbs or propagate vegetatively through stolons or
runners, and no seeds will be planted or produced in the field test site.
The project team recommends a control requiring such post-field test
monitoring (control 6.4).

4.3.50

The applicant proposes to leave any remaining non-heritable1 genetic
elements contained in the plant material to decompose naturally on site.
Since brassicas do not regenerate from root stock or material left in the
soil, the project team considers that this is an appropriate method of
dealing with any genetic elements that may be left at the site.

4.3.51

DoC considers that there is negligible likelihood of the transgene
escaping via dead or decaying material. They note that the transgenic
material left over in field will contain Bt toxin, but that it is expected to
degrade over time.

4.3.52

Schedule 3, Part I, Matter 6A(a)(ii) of the HSNO Act 1996 requires that
controls imposed on an approval to field test a genetically modified
organism, must specify inspection and monitoring of the site, after the
field test, to ensure that all heritable material is removed and destroyed.
Therefore, the containment facility would need to persist for a further
year after the field test has ended before the land was released from
registration.

4.3.53

The project team considers that a means of reviewing how a field test
approval is operating, and reviewing the implementation or suitability of
controls may be obtained through information provided in the form of an
annual report from the operator of the approval to ERMA New Zealand.
The project team proposes a control requiring the provision of an annual
report on the progress of the field test (control 7.7). The project team
proposes that the information requirements of this annual report will be
as agreed by ERMA New Zealand after consultation with the approval
holder. The type of information required could include, but may not be
limited to information on trial activities for the preceding year, any
unanticipated events, any control issues and proposed activities for the
next year.

1

Viable biological material from the organisms that can, without human intervention, regenerate the
organism or reproduce a new generation of the same species of the organism.

ERMA New Zealand Evaluation and Review Report: GMF06001

Page 49 of 216

Security measures
4.3.54

Security measures have been proposed by the applicant to limit access to
the field trial site and to manage the risk of intentional interference with
the trial. These measures include those listed in the Confidential
Appendix C2 of the application and are assessed by the project team in
the confidential Appendix to the E&R report.

4.3.55

The applicant has proposed the field test site will be securely fenced and
will have weed cloth to prevent the entry of rabbits, hares and pukeko.
The project team has proposed controls requiring the implementation of
the security measures as discussed in the confidential Appendix of the
E&R (controls 2.1 and 2.2) and for the exclusion of other organisms, as
well as to control undesirable and unwanted organisms within the facility
(controls 3.1, 3.2 and 3.3).

4.3.56

Control 1.5 requires adherence to the requirements of the Plant Standard
and this includes those provisions that relate to control of access to the
facility (controls 2.1 and 2.2). The Standard requires approved users to
be identified and access to the facility to be limited to those persons. In
accordance with this standard, visitors to the facility must be
accompanied by approved users. The project team does not consider
there are any other requirements limiting access to the site over and
above those requirements on approved users already imposed by the
Plant Standard.

Staff experience and training
4.3.57

The project team notes that Crop & Food Research has previous
experience of conducting field tests in containment (including genetically
modified potatoes: GMF98008 and GMF98007 and genetically modified
onions: GMF03001). The project team notes that compliance with the
Authority‟s controls on previous field test approvals held by Crop &
Food Research has been generally satisfactory. The applicant states that
some staff members to be involved with the proposed field test have been
associated with three previous field tests of GM brassicas conducted at
Lincoln2. Further, “All staff associated with the planting, data collection,
monitoring and disposal of this field trial are trained in plant tissue
culture and genetic modification techniques.”

4.3.58

In section 4.2 of the application, the applicant has described an induction
programme for new staff and temporary contractors. This induction is
the responsibility of authorised Crop & Food Research staff members and
the training will cover aspects such as documenting visits, handling and
transporting material and recording changes made to plant number etc.
The containment manual of the facility (Confidential Appendix C2) also
outlines a routine training programme that all new staff will receive. The
project team has proposed controls requiring all personnel involved in the

2

Approval granted by the Minister for the Environment after assessment by the Interim Assessment
Group (IAG)
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field test to be trained and also to be informed of any controls required by
the Authority (controls 4.3 and 4.4).
4.3.59

Schedule 3, Part I, Matter 7 of the Act specifies that controls may address
the qualifications required of the person responsible for implementing
those controls. The project team considers that the Crop & Food
Research staff members have relevant training and experience and are
appropriately qualified to manage the highly technical tasks and
responsibilities associated with the field test, and does not propose any
additional controls related to qualifications of staff.

4.4

Pathways of Escape of the organism from
Containment

4.4.1

The project team has identified and assessed the pathways by which the
GM brassicas (whole plants or parts thereof) may escape from
containment. These pathways overlap with the ways in which risks arise
(section 5.3 of this report) but also include pathways of escape which
may or may not lead to an adverse effect.

Escape of whole plants
Human mediated pathways:
Intentional:
Removal of brassicas by unauthorised persons gaining access to the
containment facility (sabotage)
Removal of brassicas by authorised persons for purposes outside of
this approval (including consumption on or off-site)
Unintentional:
Handling errors by workers (eg incorrect disposal)
Contamination of machinery or equipment used on site
Displacement from site by machinery
Loss in transit due to accident or spillage
Irrigation system failure (eg burst pipes)
Natural events:
Flowering and pollen dispersal by wind or insects
Seed dispersal

ERMA New Zealand Evaluation and Review Report: GMF06001

Page 51 of 216

Escape of parts of brassica plants
Human mediated pathways:
Intentional:
Removal of brassicas by unauthorised persons gaining access to the
containment facility (sabotage)
Removal of brassicas by authorised persons for purposes outside of
this approval (including consumption on or off-site)
Unintentional:
Handling errors by workers (eg incorrect disposal)
Contamination of machinery or equipment used on site
Displacement from site by machinery
Plant material caught in clothing
Loss in transit due to accident or spillage
Irrigation system failure (eg burst pipes)
Natural events:
Animal activity:
Consumption and/or removal by wandering stock
Consumption and/or removal by rodents or birds
Catastrophic events:
Wind
Rain and flooding (including tsunami)
Fire
Horizontal gene transfer:
Direct uptake of transgenic plant material to bacteria in animal
(including human) gut
Direct uptake of material from GM brassicas to animal (including
human) cells in the digestive tract
Direct uptake of material from GM brassicas to insects that feed on
brassicas
Direct uptake of material from GM brassicas to pathogens that infect
brassicas (such as viruses or fungi)
Direct uptake of material from GM brassicas to bacteria (particularly in
the rhizosphere)
Human mediated pathways
4.4.2

The project team considers that GM brassica plant material may be
possibly removed from the field test site by sabotage, theft, deliberate
removal for curiosity or commercial purposes, adhering to machinery
used onsite, incorrect disposal by workers, through irrigation system
failure, or accidental loss in transit.
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Intentional removal of plants by unauthorised persons
4.4.3

The project team considers that given the high profile nature of
genetically modified plant field trials there is a risk of sabotage
associated with this trial which could lead to GM brassica material being
taken out of containment by thieves, saboteurs or vandals. The project
team considers that whole brassica plants or parts thereof may be
removed via this pathway. The applicant has proposed measures for
security including keeping the location details of the field test site
confidential.

4.4.4

As discussed in section 4.3.54 of this report the project team has drafted
controls that address this issue.

4.4.5

The project team considers that the proposed controls will ensure that
every reasonable measure will be taken by the applicant to make the
escape of the plant material by intentional removal by unauthorised
person(s) highly improbable.

Removal of brassicas by authorised persons for purposes outside of this approval
(including consumption on or off-site)
4.4.6

The project team has considered the potential for authorized personnel to
intentionally remove the GM brassicas from the containment site for
purposes outside of this approval. The project team considers that whole
brassica plants or parts thereof may be removed by this pathway.

4.4.7

As discussed in section 4.3.57 of this report the project team considers
that the Crop & Food Research staff members have relevant training and
experience and are appropriately qualified to manage the highly technical
tasks and responsibilities associated with the field test.

4.4.8

The project team proposes a control explicitly stating that no person may
consume any part of the brassicas, or other food crops derived from
within the field test site (control 5.4). This control also prohibits the
deliberate feeding of brassicas or any of the other food crops grown
within the field test site to animals outside the purpose of the field test.

4.4.9

Given the training and experience of the people associated with the field
test, the project team considers that the likelihood of brassica material
being intentionally removed from the field test site by authorised persons
is highly improbable.

Unintentional removal by human activity
4.4.10

The following assessment deals with the issues of handling errors by
workers and displacement of GM brassica material by machinery or
equipment which may lead to an escape from the field test site.

4.4.11

The project team have identified that the brassicas may be incorrectly
handled by the field test staff resulting in an escape from containment.
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This may include incorrect disposal of GM brassicas or parts thereof.
The project team has also considered brassica material being
inadvertently removed from the field test site caught in clothing worn by
the workers.
4.4.12

The experience of the personnel working on the field test site is a factor
in determining the likelihood of escape of the organism by careless
handling. The applicant has stated that the staff involved in the field test
will be supervised by experienced staff. This has been assessed by the
project team in section 4.3.57 of this report. The project team considers
that the experience of the staff involved would mean that escape through
inadvertent human error is highly improbable.

4.4.13

The project team considers that both whole plants and parts of brassicas
could possibly escape through being caught in equipment used within the
field test site. The applicant proposes to perform all planting and
harvesting of the GM brassicas by hand in order to reduce the risk of
escape of material through adherence to machinery or equipment. The
applicant has stated that all harvesting and cultivation equipment will be
thoroughly cleaned and maintained. A control to this effect has been
recommended in section 4.3.36 of this report (control 4.2) for the
Committee‟s consideration. Given this control and the training of the
staff using machinery within the field test site, the project team considers
the likelihood of plant material being inadvertently removed from
containment on equipment as highly improbable. In the highly
improbable event that this occurs, the project team considers that material
such as leaves, stems and even whole plants will quickly become nonviable.

4.4.14

The plant register required by the Plant Standard and the proposed
monitoring regime (control 6.3) should provide a mechanism by which
any such losses would be detected. In section 4.2 of the application, the
applicant has stated that “should records demonstrate that material has
been lost from the field test site or during transport then an investigation
by the project senior scientist will be undertaken to determine whether
actual loss of material has occurred or whether record-keeping
abnormalities have occurred. If loss of material has occurred then the
route, the field test site, and the containment structure will be searched by
personnel on the project in order to find the missing plant(s). If material
cannot be found then post-monitoring of the field test site will be
undertaken to check for missed material. If any Bt brassica material is
found beyond the field test site then this will be assessed for the presence
of the transgenes used in this field test. If present then these Bt brassicas
will be removed and destroyed by autoclaving and an area 5m around the
site monitored for a period of 1 year to ensure that no further Bt Brassica
material grows.”

4.4.15

The Plant Standard requires the preparation of a contingency plan to take
account of the accidental release of plants or viable material outside the
facility. The project team notes that the Plant Standard requires that the
contingency plans be implemented immediately to prevent further
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release, and where possible, recover the released plants. The project
team has proposed a control (control 5.2) requiring the retrieval of any
losses once they are noticed.
4.4.16

Given the above measures the project team considers that the escape of
the organism through unintentional handling errors by workers is highly
improbable.

Escape from containment during transit.
4.4.17

The applicant has identified that GM brassica plants could potentially
escape from containment during transit between the field test site and the
containment glasshouses or laboratories. The project team notes that
both brassica seedlings and mature GM brassica plants will be transferred
between the field test site and the containment glasshouses and
laboratories. Escape of this material could be possible following traffic
accident and spillage. The project team considers that, if such an event
occurred, it is likely that all plant material could be recovered from the
site.

4.4.18

The project team considers that adherence to the Plant Standard (sections
4.5 and 4.6) requirements for transfer and transport of plants or viable
plant material will reduce the risk of escape during transit. In addition,
the proposed control drafted by the project team (control 1.10), requiring
transfer of GM brassicas to and from the field test site to be in secure
containers to prevent spillage addresses the movement of GM brassicas
between the field test site and the containment glasshouse with the aim of
reducing the likelihood of losses occurring during transit. The register of
plants that is required by section 4.8 of the Plant Standard would ensure
that in the event of loss in transit it would be possible to check exactly
what was lost and whether all lost material was recovered (control 1.15).

4.4.19

The applicant has described an inventory system for the plants to be
transferred to the field test site on page 14 (section 4.2) of the application.
As discussed above in section 4.3.34 of this report a control requiring that
an appropriate records system be implemented has been proposed
(control 1.11). As discussed above in section 4.4.15, the project team has
proposed a control requiring the retrieval of any losses once they are
noticed.

4.4.20

The project team considers that if the above measures were adopted then
the escape of the GM brassicas during transit would be highly
improbable.

Irrigation system failure
4.4.21

Localised flooding may occur in the field test site through a burst
irrigation pipe with the resultant displacement of plants. The project
team considers that only brassica seedlings are likely to be displaced by
such flooding. This is because older plants are more established in the
field test site and will have increasingly complex root systems anchoring
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them in the soil. The project team considers that this particular pathway
of escape is highly improbable because such events would be easily
observed by workers on the field test site and retrieval of any displaced
brassica plants could be undertaken.
Natural events
Flowering and pollen or seed dispersal by wind or insects
4.4.22
The project team has identified that potentially brassica plants could
escape from containment through flowering and dispersal of pollen or
seed by wind or insects.
4.4.23

According to the proposed field test plan no GM brassica will produce
open flowers or produce pollen on the field test site and an indicative
control has been drafted accordingly (control 1.9).

4.4.24

In order to ensure that this measure is effective, an inspection regime has
been drafted which would require monitoring for and the removal of any
plants as they initiate bolting (control 6.3). The project team considers
that given the maximum size of the field test site is limited to 0.4 hectares
effective monitoring can be achieved. In their submission, the
Department of Conservation also noted “that given the maximum size of
the field trial is limited to 0.4 hectares (4, 000m2) effective monitoring
can be achieved.” The project team considers that these measures would
mean that it is very likely that the applicant would identify and remove
the GM brassicas in advance of pollen or seed being dispersed. In
addition the project team considered the genetic modification carried by
the brassicas, and note that it is not expected to affect the timing of
bolting in the plants because the genetic modification does not involve
genes that regulate flowering or reproduction.

4.4.25

Given the above management regime the project team considers that it is
highly improbable that GM brassica plants could escape from
containment through flowering and dispersal of pollen or seed by wind or
insects.

4.4.26

The applicant notes that brassicas reproduce through the production of
seed. Therefore the project team has not identified the formation of
tubers, bulbs or vegetative propagules as a pathway of escape for the GM
brassicas.

4.4.27

Theoretically any viable GM brassica material left in the soil after the
land was released from designation as a containment facility would have
escaped from containment. The project team considers that it is highly
improbable that this would occur because the applicant proposes to
visually inspect the site following harvest of the brassicas at the end of
each growing season (section 4.3.49 of this report). A control has been
drafted that requires monitoring for and removal of any such material on
the field test site after the testing has been completed (control 6.4).
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Removal of plant material by animals (rodents, escaped stock, birds)
4.4.28

The project team has considered the removal of plant material from the
field test site by animals. The project team considers that grazing stock
such as sheep and cattle, smaller animals particularly rabbits, and birds
may all consume parts of the GM brassicas. As the production of seed is
excluded from this field test the project team considers that any plant
material consumed by the animals will be made non-viable in the animals
gut.

4.4.29

The project team has also identified that non-target invertebrate pests
such as aphids, slugs and snails may also feed on the GM brassicas. The
project team considers that these pests will be adequately managed by the
normal agronomic procedures undertaken by the applicant and cannot
identify a pathway of escape for the viable GM brassica material.

4.4.30

As discussed in section 4.3.21 of this report a control has been proposed
requiring the applicant to implement such practical measures as are
necessary to reduce the likelihood of removal of GM brassica seedlings
from the field test site by animals (control 1.13 ). The purpose of this
measure is to prevent the removal of seedlings by birds or small
mammals such as rabbits.

4.4.31

The project team notes that section 4.9 of the Plant Standard requires a
description of measures to exclude vermin such as rodents, birds and
invertebrates to be included in the containment manual where such
exclusion is relevant for the purposes of containment. Whether such a
measure would be relevant may depend upon information about the
likelihood of animals removing plants or parts of plants and whether
these could then grow. The containment manual for the Crop & Food
Research Facility has been provided to the Authority as Confidential
Appendix C2. This manual describes the on-site vermin control carried
out in areas such as the outbuildings and cropping areas. In addition, the
site is regularly monitored, and poison baiting is also used.

4.4.32

The project team notes that larger animals are likely to be effectively
excluded from the field test site by fences including the field test site‟s
perimeter fence. The applicant has provided information regarding the
usage of the surrounding land in Confidential Appendix C1. The project
team has considered this information and considers that due to the nature
of the usage of surrounding land it is unlikely that wandering stock could
gain access to the field test site. The project team have proposed a
control (control 3.2), which requires grazing animals to be excluded from
the trial site.

4.4.33

The project team concludes that if the above measures were to be
implemented it would be improbable that animals would remove viable
GM brassica plant material from the field test site.
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Loss from the site by forces of nature, (eg wind, flooding)
4.4.34

The project team has considered the potential for the loss of plant
material by the forces of nature. In section 4.6 of the application the
applicant has identified natural events such as flooding as a possible
pathway of escape. The applicant states that the field test site location
and the security and monitoring procedures in place will ensure that the
likelihood of these events leading to plant removal is highly improbable
and any missing plants can be quickly identified.

4.4.35

The project team considers that events such as flooding and fire etc are
likely to cause significant damage to the viability of the plant material
and that it is highly improbable that forces of nature, such as wind, fire,
or flooding, would cause an escape of the GM brassicas. The project
team notes that the Plant Standard requires the preparation of a
contingency plan to deal with such events, that the contingency plans be
implemented immediately to prevent further release, and where possible,
recover the released plants (control 1.6).

Horizontal Gene Transfer (HGT)
4.4.36

The project team has identified the potential for Horizontal Gene
Transfer (HGT) to act as a pathway for escape for the genetic elements
found within the GM brassicas. HGT is defined as the transfer of genetic
material from one organism to another organism that is outside of the
context of parent to offspring (ie vertical) reproduction (Heinemann,
2003).

4.4.37

In the E&R report for a previous field test application (GMF03001), the
mechanism of HGT has been extensively discussed. In addition, ERMA
New Zealand has recently produced a generic issues report “Risk
assessment of horizontal gene transfer from GM plants to bacteria and
human cells” evaluating the scientific evidence related to the potential for
HGT to occur from GM crops (ERMA New Zealand 2006c).

4.4.38

In the context of this application the project team has identified the
following pathways by which HGT from GM brassicas might occur:
(a) From GM brassicas to bacteria in animal (including human) gut
(b) From GM brassicas to animal (including human) cells in the digestive
tract
(c) From GM brassicas to insects that feed on brassicas
(d) From GM brassicas to pathogens that infect brassicas (such as viruses
or fungi)
(e) From GM brassicas to bacteria (particularly in the rhizosphere)

4.4.39

The project team has dismissed the pathways (a) from GM brassicas to
bacteria in animal (including human) gut, and (b) from GM brassicas to
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animal (including human) cells in the digestive tract as possible pathways
of escape of the GM brassica genetic material. This is because animals
(including humans) are specifically excluded from eating the GM
brassicas within the field test site. Therefore, there is no opportunity for
the recipient organisms (gut bacteria, animal digestive cells) to be
exposed to the genetic material derived from the GM brassicas.
4.4.40

The project team has considered the potential for genetic material from
the GM brassicas to escape containment via HGT to insects such as
aphids that may feed on GM brassicas. ERMA New Zealand has
previously concluded that while the bacterial community within the
insect gut is considered to be a hot spot for HGT, “no studies have
reported HGT from plants to plant-associated invertebrates such as
nematodes and insects” (ERMA New Zealand, 2006c). Therefore, the
project team considers that HGT from GM brassicas to invertebrates such
as aphids that feed on the plants is theoretically possible but is highly
improbable. The project team considers that while the insect may be
able to move outside the boundary of the field test area, there is
considerable uncertainty as to whether any genetic material that may be
incorporated into the insect genome via HGT, will become established
within the insect population outside of the field test site. The project
team considers that escape via this pathway is highly improbable.

4.4.41

The project team has considered the potential for genetic material from
the GM brassicas to escape containment via HGT from the GM brassicas
to pathogens that infect brassicas, such as viruses or fungi. The project
team considers HGT from GM plants to pathogenic microorganisms
(such as fungi and viruses) is theoretically possible, but such an event is
highly improbable.

4.4.42

The project team considered whether, if HGT from GM plants to
pathogenic microorganisms did occur, the fungi and viruses containing
the genetic material derived from the brassicas could escape from
containment in the field test site. Viable fungi may leave the field test
site by sporulation and viruses may leave the field test site by natural
mechanisms such as insect vectors. However, there is considerable
uncertainty as to whether any genetic material that may be incorporated
into the genome of the plant pathogen via HGT will become established
within microorganism community outside of the field test site. Given the
highly improbable likelihood of the HGT event occurring and the
uncertainty as to whether the genetic material may escape the field test
site the project team considers that escape via this pathway is highly
improbable.

4.4.43

The project team has considered the potential for genetic material derived
from the GM brassicas to escape from containment via HGT to soil
bacteria, particularly in the rhizosphere. As discussed in the ERMA New
Zealand generic issues report, HGT from transgenic plants to bacteria is
theoretically possible, but based on studies in the laboratory and in the
field, the likelihood of detecting such an event using current techniques is
highly improbable (ERMA New Zealand 2006c). If such an event did
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occur, the soil microrganisms would then need a pathway of removal
from the field test site.
4.4.44

Several submitters have also noted that the current methods of
environmental sampling are too insensitive for monitoring evolution by
HGT. Submitters also refer to a paper by Bergthorsson et al (2003) that
discusses horizontal gene transfer in flowering plants. The project team
has reviewed this paper and notes the conclusion drawn, that while HGT
between plants may be quite frequent on an evoluntionary time scale of
millions of years, HGT is unlikely to be a factor on a human time scale.

4.4.45

The project team considers that given the proposed controls (controls 4.2
and 1.10) the soil bacteria containing the genetic material derived from
the brassicas are highly unlikely to escape from containment in the field
test site. The project team considers that the conditional probabilities
required for escape of GM brassica material via HGT to soil
microrganisms is at worst improbable (remote).

Conclusions on the ability to adequately contain the organism and
genetic material
4.4.46

Taking account of the structure and operation of the field test, the
training, qualifications and experience of the Crop & Food Research
staff, the field test monitoring and the proposed controls, the project team
considers that it is highly improbable that the organisms will escape
from containment. The project team considers it is at worst, improbable
that any viable genetic material could leave the field test site.
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5

Identification of potentially significant adverse
and beneficial effects (risks, costs and
benefits)

5.1

Methodology/ Introduction

5.1.1

For the purpose of this report, risks, costs and benefits are assessed using
the terms adverse and beneficial effects. In the Methodology risk is
defined as „the combination of the magnitude of an adverse effect and
the probability of its occurrence (refer to Appendix 7: qualitative scales
for describing effects).‟ For the purpose of this report the term adverse
effect incorporates both risks and costs (as costs most often arise from
risks). The Methodology defines benefit as „the value of a particular
positive effect expressed in monetary or non-monetary terms.‟ Beneficial
effects also have a likelihood of occurrence and magnitude of effect
(refer to Appendix 7: qualitative scales for describing effects).

5.1.2

A list of potential effects of the proposed field test of GM brassicas is
provided in Table 1 of this section. Where the project team has not
assessed potential effects any further, due to the effect being
insignificant or outside of the scope of this field test, the reason for not
doing so is stated.

5.1.3

Significant effects are assessed in section 7 of this report. Identifying
adverse effects requires identifying the sources of effect (eg the hazards),
the pathways for exposure, and the areas of impact (outlined below) as
well as the likelihood and magnitude of effect. In accordance with
clauses 9 and 10 of the Methodology, and Part 2 of the HSNO Act 1996,
the project team has categorised adverse and beneficial effects in relation
to the following areas of impact: the environment, human health and
safety, relationship of Māori to the environment, the market economy,
and society and the community.

5.2

Sources of effect

5.2.1

The GM brassica plants, which include any leaf, root tissue or pollen, are
the source of any potential effects such as toxicity or allergenicity to
humans, animals and microorganisms.

5.2.2

The plants themselves are also a source of Bacillus thuringiensis (Bt)
toxins, or more specifically Cry toxins derived from B. thuringiensis, in
the environment. These plants present a potential for the development of
insect resistance to Bt toxins in insect pests, and could also potentially
affect the soil community or biodiversity.

5.2.3

Pollen is a potential source of possible contamination of nearby brassica
seed crops. It also is a potential source of spread of insect resistant traits
to other Brassica relatives.
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5.2.4

Genetic elements3 present in brassica plant material are also a possible
source of transfer of insect resistant traits, and traits that confer the
ability to degrade inhibitory chemicals such as antibiotics (antibiotic
resistance) or herbicides (herbicide resistance).

Potential for unanticipated effects
5.2.5

The project team and submitters noted that unanticipated effects may
result from the genetic manipulations during the development of the GM
brassicas.

5.2.6

The insertion of modified T-DNA (transfer DNA) into the plant genome,
using disarmed Agrobacterium tumefaciens strains, generally occurs in a
random manner. There is no control over the number of integration
events nor whether the entire T-DNA is transferred in a complete,
truncated or rearranged manner (Grant et al, 1991).

5.2.7

This has the potential to cause changes to the concentrations of nutrients
or secondary metabolites in the new organism and may cause new
chemical products including toxins to form. Potentially unanticipated
effects may appear as changes in phenotype and yield performance.

5.2.8

Submitters noted that unanticipated effects may arise as a result of genes
being under the control of promoters such as the viral promoter
CaMV35S. As an example of an unanticipated effect, submitters have
referred to evidence that genes controlled by the CaMV promoter may be
subject to silencing when plants are infected with CaMV (Gressel,
1999).

5.2.9

Submitters have raised concerns about general unanticipated effects as a
result of introducing DNA into an organism such as the potential to
activate other plant genes or endogenous viruses or recombine with
mammalian viruses.

5.2.10

Other submitters have raised concerns that the use of highly modified
synthetic versions of bacterial cry genes may be result in proteins with
different properties due to changes in post translational modifications
compared with the bacterial Cry toxin.

5.2.11

The project team notes that one of the rationales for conducting field
testing is to identify any unanticipated effects. Field testing, together
with molecular and compositional analysis of the GM brassicas, is the
only way to effectively achieve this and to reduce uncertainty about the
effects of the organism. For these reasons the potential for unanticipated
effects is not assessed further.

3

Genetic element is defined in the HSNO Act 1996 as “heritable material” and “any genes, nucleic
acids, or other molecules from the organism that can, without human intervention, replicate in a
biological system and transfer a character or trait to another organism or to subsequent generations of
the organism”.
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5.3

Pathways for exposure

5.3.1

The project team has identified the following pathways by which the GM
brassicas, or any heritable material derived from the GM brassicas could
potentially pose the risks identified in sections 5.4 to 5.10. The possible
pathways by which the organism may escape from containment (section
4.4) may or may not lead to a risk. The following are potential pathways
by which risk may arise from having the organisms in containment.
These pathways may involve an escape from containment by any of the
potential escape routes identified previously in section 4.
GM brassicas escape from containment and become weeds in the
environment.
Gene-flow to other organisms.
Contact with or consumption of brassicas on or off site by beneficial,
native or valued organisms, or humans.
Spread of pollen to other crops or honey affecting the value of those
products.

5.3.2

Assessment of these pathways is dealt with in section 7 of this report
where the effect of these pathways on the risks identified below are
assessed.

5.4

Identification of potentially significant effects

5.4.1

The project team identified potential effects related to the application by
brainstorming (Appendix 8), and by reviewing the application and the
public submissions received by ERMA New Zealand. The identification
is based on the requirements of the HSNO Act 1996 and the
Methodology.

5.4.2

In accordance with clause 9(c) of the Methodology, the project team has
categorised potential effects by impact on the following areas:
environment, human health, relationship of Māori to the environment,
society and communities, and the market economy. All potential effects
identified are listed below. Many of these effects are considered by the
project team to be not potentially significant due to their potential impact
being less than minimal or because there is no feasible pathway between
the source of the effect and the area of impact. These effects are not
assessed further in the report, and the reasons for discounting these
insignificant potential effects are outlined below.
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Table 1: Identification of potential effects4
ENVIRONMENTAL
Potential
Adverse
Effects

Development of resistance to Bt toxins (Cry toxins) in
DBM and CWB
Harm to non-target organisms
- Harm to animals (direct toxic effects on (all)
animals from eating plants, and indirect effects on
animals from antibiotic resistance passed through
soil micro-organisms)
- Indirect toxic effects on parasitoids and predators
of CWB and DBM
- Direct toxic effect on beneficial insects or native
or valued species such as bees and other insects
(pollinators), especially lepidopterans
- Direct or indirect toxic effects on birds
Spread of insect resistant traits, conferred by cry genes,
to nearby brassicas (crops or wild relatives) providing a
comparative advantage – increased weediness
Reduction in soil biodiversity (localised)
Altered biodiversity due to gene flow from GM brassicas
via HGT, to other organisms
Reduced biodiversity through toxicity of GM brassicas to
lepidopteran insects
Altered composition of other crops and honey leading to
reduction in quality or market value of these products

Potential
Beneficial
Effects

No potentially significant benefits identified
Gain of new information regarding environmental
impacts of GM brassica
Improved insect pest control strategies for brassicas
Reduction in crop damage by DBM and CWB
Reduction in insecticide use with downstream beneficial
effects on the environment

4

Points in unshaded area: potentially significant effects, analysed further in section 7; and
points in shaded area: not potentially significant effects analysed in section 5.
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HUMAN HEALTH & SAFETY
Potential
Adverse
Effects

Increased allergies or toxic reactions in humans
(environmental /occupational exposure)
Toxic effect on humans if eaten
Adverse effects on human health from presence of Cry
proteins (Bt toxins) at higher concentrations in the
environment
Development of antibiotic resistant pathogenic bacteria
through the horizontal transfer of antibiotic resistance
genes from GM brassicas to bacteria

Potential
Beneficial
Effects

No potentially significant benefits identified
Reduction in toxicity due to reduced exposure to
pesticidal sprays and residues

RELATIONSHIP OF MĀORI TO THE ENVIRONMENT
Potential
Adverse
Effects

Adverse impact on tikanga and mātauranga Māori
through the alteration of whakapapa, mauri and tapu.
Adverse impacts on kaitiakitanga through the:
- disruption of mauri, tapu and mana;
- Unanticipated genetic transfer; and
- Increased insect resistance to Bt toxins

Potential
Beneficial
Effects

No potentially significant effects identified
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TREATY OF WAITANGI
Potential
Adverse
Effects
Potential
Beneficial
Effects

Inconsistency with the principles of the Treaty of
Waitangi.
No potentially significant effects identified

SOCIETY & COMMUNITY
Potential
Adverse
Effects

No potentially significant effects identified
Anxiety in the community over the presence of GM
crops in the field and uncertainty about the long term
effects
Anxiety about GM liability issues
Damage to New Zealand‟s “clean green” image

Potential
Beneficial
Effects

Enhancement of knowledge and understanding of
horticultural practise for crops genetically modified for
reduced insecticide
Upskilling of staff and increased experience in working
with gene technology in the field
Improved public understanding of potential risks and
benefits of GM brassicas
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THE MARKET ECONOMY
Potential
Adverse
Effects

No potentially significant effects identified

Damage to New Zealand‟s “clean green” image
Loss of organic product certification for local growers
Increased cost of getting products to markets resulting
from increased labelling costs
Consumer resistance to GE products may limit or reduce
potential markets.
Gene flow from GM brassicas to non-GM brassicas
(including organic brassicas) contributing to economic
losses for the affected growers.
Costs of destroying brassica crops accidentally
contaminated by escaped brassica pollen/seed.
Contamination of honey by GM pollen reducing
marketability.
Costs to other growers who suffer crop contamination
being exacerbated by lack of clarity of liability issues and
non-availability of insurance.
Opportunity costs associated with loss of available
funding for alternative research
Potential
Beneficial
Effects

No potentially significant effects identified
Contribution to New Zealand‟s competitive edge and
innovation in biotechnology
Savings in agricultural costs related to a reduction in
pesticide use
Reduction in costs of producing brassicas
Reduction in crop damage by insect pests.

5.4.3

A number of submitters raised ethical concerns about genetic
engineering. These were expressed in terms of genetic modification
threatening community ethical/social standards/values and expectations.

5.4.4

In reviewing the information provided and identifying and assessing the
adverse and beneficial effects of the organisms and the field test the
project team has taken into account the ethical matters that pertain to the
conduct of the field test. For guidance the project team has relied on the
Ethics Framework Protocol5. The general principles that provide the

5

ERMA New Zealand, 2005. Ethics Framework. ERMA New Zealand, Wellington
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structure for the framework are respect for the environment and respect
for persons. The primary mechanisms for ensuring that the principles
outlined in the framework are upheld are the procedural standards:
Honesty and integrity.
Transparency and openness.
Sound methodology.
Community and expert consultation.
Fair decision making process.
5.4.5

In preparing this report, the project team has been conscious of the
concerns expressed by submitters, and their beliefs that are the basis for
these concerns. The project team has applied the procedural standards
listed above to its evaluation and review of the material provided by the
applicant, the submitters, and additional information obtained by the
project team.

5.4.6

Submitters also raised issues about the dominance of agriculture by
multinational companies. Since this application is for a small scale
research field test, the project team does not consider that there are any
specific ethical matters arising from it that need to be addressed.

5.4.7

The issue of „Terminator‟ technology limiting farmers‟ rights to replant
seed is not relevant to the consideration of this field test application as
this technology is not going to be used in these transgenic plants. This is
a wider issue with international ramifications that would need to be
addressed in the case of an application for conditional or full release.

5.4.8

The project team did not consider effects arising from GM brassicas
entering the food supply and consumer freedom of choice (labelling)
since this is a field test and none of the products will enter the food
supply.

5.5

Effects on the environment

Adverse effects
Development of resistance to Bt toxins (Cry toxins) in DBM and CWB
5.5.1

The applicant as well as submitters noted that the presence of GM
brassicas, which continually express high levels of activated Cry toxins,
would expose insect pests feeding on these plants to a greater selection
pressure than that encountered with the use of foliar insecticidal Bt
sprays. This could potentially accelerate the development of resistance
to Bt toxins in DBM and other insect pests and therefore pose a threat to
the future use of Bt foliar sprays. In New Zealand, DBM is resistant to
organo-phosphate and synthetic pyrethroid insecticides in the
Canterbury, Pukekohe, Gisborne and Hawke‟s Bay regions, but not
resistant to Bt sprays (Walker et al., 1999). This potential effect is
assessed in section 7.1.
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Harm to non-target organisms (animals, parasitoids and predators, beneficial,
native or valued species)
5.5.2

The applicant and submitters noted that the Cry proteins expressed in
GM brassicas could potentially be toxic to non-target organisms some of
which may be beneficial, native or valued organisms. These include
other pests which feed on brassica plants, parasitoids and natural
enemies of brassica pests, and other organisms such as bees, flies and
beetles which may visit these plants. The project team also considered
that lifestock, rabbits, hares, pukeko and other birds are present in the
area of the field test site, and could potentially enter into the field site
and consume GM brassicas. The potential effect on non-target
organisms is assessed in section 7.1.

Spread of insect resistant traits, conferred by cry genes, to nearby brassica plants
(crops or wild relatives) providing a comparative advantage – increased
weediness
5.5.3

A major concern of submitters regarding field testing GM brassicas was
the potential for GM brassicas to form fertile hybrids with nearby
brassica crops and closely related species, in particular, weedy relatives,
other crop species and native or endangered plants.

5.5.4

Gene flow could potentially occur if pollen from GM brassicas plants,
which have inadvertently been allowed to flower in the field, is carried
by insect pollinators or wind to nearby brassica plants. If fertilisation
and seed set is successful, this would result in transfer of cry genes
conferring the insect resistant trait to the progeny of these plants. This
potential effect is assessed in section 7.1.

Reduction in soil biodiversity (localised)
5.5.5

The applicant noted that the presence of GM brassicas in the ground will
expose the soil to higher levels of Bt toxin than is naturally present, and
derived from the application of foliar insecticidal Bt sprays. GM
brassicas express the activated toxin which can enter the soil from both
the root exudates and post harvest decomposition of plant material
whereas commercial Bt products consist of a mixture of B. thuringiensis
and its spores. The higher levels of Bt toxin from GM brassicas could
potentially be harmful to non-target soil biota such as earthworms and
nematodes, and general soil microflora. This potential effect is assessed
further in section 7.1.
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Altered biodiversity due to gene flow from GM brassicas via HGT, to other
organisms
5.5.6

Several submitters raised concerns that the presence of GM brassicas
could potentially alter the biodiversity of the soil community due to gene
flow from GM brassicas via HGT. According to the applicant, Bacillus
thuringiensis is a naturally occurring soil organism; in New Zealand
between 60-100% of soils sampled was reported to contain
B. thuringiensis (Chilcott and Wigley 1993). Therefore, the cry
transgenes would represent an additional source of the cry gene to soil
microorganisms and is not considered to provide a selective advantage to
these microorganisms compared with naturally occurring cry genes.

5.5.7

The project team has assessed the likelihood of HGT occurring as at
worst improbable (section 4.4), and considers that given the size of the
field test, this will not have a significant impact. Therefore, this
potential effect is not considered further.

Reduced biodiversity through toxicity of GM brassicas to lepidopteran insects
5.5.8

Several submitters raised a concern that since Cry toxins are toxic to
certain classes of lepidopteran insects, the presence of GM brassicas in
the field could potentially affect biodiversity. The project team
considers that the effect is no different from those arising from the use of
foliar Bt insecticide sprays on brassica crops. The size of the field test
site is too small to have a significant impact and this potential effect is
not assessed further.

Altered composition of other crops and honey leading to reduction in quality or
market value of these products
5.5.9

The applicant states that honey bees are the main pollinators of brassicas.
Several submitters have stated that GM pollen carried by honey bees
could spread to other crops and honey. Submitters have suggested that
this GM pollen carried by honey bees could alter the composition of
honey and other crops and thereby reduce their potential economic value.
The project team notes that GM plants will not be allowed to flower or to
produce pollen. Therefore, this potential effect is not considered further.

Beneficial effects
5.5.10

The applicant identified the following benefits to the environment as a
result of the field test:
gaining of new information regarding environmental impacts of GM
brassica;
improved insect pest control strategies for brassicas;
reduction in crop damage by DBM and CWB; and
reduction in insecticide use with downstream beneficial effects on
the environment.
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5.5.11

The project team notes that the immediate benefits of the field test would
be increased scientific knowledge. This would be the basis on which
future benefits noted by the applicant may be realised. These benefits
are identified and assessed in section 7.6.3. The remaining indirect
effects are contingent on the development and commercialisation of the
Bt brassicas, and therefore not relevant to the evaluation of the field test
since any future release of GM brassicas is beyond the scope of the
application.

5.6

Effects on human health and safety

Adverse effects
Increased allergies or toxic reactions in humans (environmental /occupational
exposure)
5.6.1

Although Bt foliar sprays have been used safely for over 30 years, there
are concerns that GM brassicas expressing Cry proteins (Bt toxins) could
potentially be allergenic or toxic to humans. Unlike Bt foliar sprays
which consists of a mixture of B. thuringiensis bacteria and spores, the
GM brassica plants will express Cry proteins throughout the entire plant
(including pollen), and could potentially be allergenic or toxic to humans
handling these plants or through inhaling GM pollen. This potential
effect is assessed in section 7.2.

Toxic effect on humans if accidentally eaten
5.6.2

Several submitters have expressed concerns that GM brassicas
expressing Cry proteins (Bt toxins) could potentially be toxic to humans
if eaten. The project team considers that this potential effect is outside
the scope of this field test application since the proposed controls
(control 5.4) will ensure GM brassicas cannot enter the food supply, or
be fed to livestock. The project team has not assessed this effect any
further.

Adverse effects on human health from presence of Cry proteins (Bt toxins) at
higher concentrations in the environment
5.6.3

The presence of GM brassicas in the field could increase Cry proteins
(Bt toxin) levels in the environment which could potentially have an
adverse effect on human health. Bt toxins could be released into the
environment through root exudates, natural senescence of plant materials
such as plants and roots, and also through the release of GM pollen.

5.6.4

This potential risk was considered to be not significant by the project
team. Given the size of the field test, there will not be a significant
impact on environmental levels of Bt toxins. The project team considers
that GM pollen will not be released into the environment as plants are
not permitted to produce open flowers in the field (control 1.9). The
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project team also notes that since Cry toxin is expressed in plant tissue,
the primary pathway of exposure occurs through occupational handling
of these plants, which has been assessed (section 7.2).
Development of antibiotic resistant pathogenic bacteria through the horizontal
transfer of antibiotic resistance genes from GM brassicas to bacteria
5.6.5

Antibiotic resistance genes incorporated into GM brassicas could be
transferred via horizontal gene transfer (HGT) which may result in
pathogenic bacteria that are resistant to antibiotics. This could
potentially be harmful to humans if traits conferring resistance to
clinically used antibiotics are transferred to pathogenic bacteria. The
project team considers this effect to not be significant and has not
assessed it any further for the following reasons.

5.6.6

The project team has considered the potential for genetic material
derived from the GM brassicas to escape from containment via HGT to
soil bacteria and has assessed this event as at worst improbable (remote)
(see Section 4.4). HGT from transgenic plants to bacteria is theoretically
possible, but based on studies in the laboratory and in the field, the
likelihood of detecting such an event using current techniques is highly
improbable (ERMA, 2006c). For an adverse effect to occur through
HGT, the antibiotic gene would then have to transfer from the soil
bacterium to a pathogenic bacterium. Since HGT events from transgenic
plants occur at extremely low frequencies, the likelihood of this series of
events occurring is considered highly improbable and has not yet been
detected under field conditions (ERMA, 2006c). In the event that
transmission of antibiotic resistance genes occurred, the project team
considers that since antibiotics are not applied in the field situation, there
is no selective advantage for such bacteria.

5.6.7

Submitters have raised concerns regarding the potential for use of
antibiotic resistant marker genes to contribute to the development of
antibiotic resistance.

5.6.8

A detailed report by Read (2000) on the use of antibiotic resistance
marker genes in GMOs concluded that the potential impact of the use of
the NPTII antibiotic resistance gene in GMOs on the prevalence of
antibiotic resistance is far less significant than the impact of the current
use of antibiotics in humans and animals in New Zealand.

5.6.9

In ERMA New Zealand‟s policy,6 it is recognised that the major cause of
antibiotic resistance is the medicinal use of antibiotics in humans and
animals; the use of antibiotic resistance genes in GMOs contribute little
if anything to the development of resistance.

6

ERMA New Zealand 2006b. Policy documents relating to New Organisms. ERMA New Zealand
Policy Series. ERMA New Zealand, Wellington. Page 33
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5.6.10

In the developmental or field testing stage, the use of antibiotic
resistance marker genes is acceptable as the exposure to the GMO is
limited. However, the Authority expects that antibiotic resistance
marker genes would be either inactivated or removed if the GMO is a
food crop which is to be commercially released 7.

Beneficial effects
Reduction in exposure to pesticidal sprays and residues
5.6.11

The project team considered that the potential for a reduction in exposure
to pesticidal sprays and residues is not an immediate benefit of the field
test and has not assessed it any further. This is because the field test site
area is small (0.4 hectares) compared to the land under conventional
brassica cropping practices and the reduction in exposure to pesticidal
sprays and residues will not be significant. The project team notes that
all commercially applied pesticides are regulated under the HSNO Act
1996 and must be used according to strict controls to protect the
environment and human health.

5.7

Effects on relationship of Māori to the environment

5.7.1

The potential effects on the relationship of Māori to the environment
have been considered in accordance with the HSNO Methodology Order
1998 clauses 9(b)(i) and 9(c)(iv) and sections 6(d) and 8 of the HSNO
Act 1996. In addition, the project team used the framework contained in
the ERMA New Zealand user guide „Working with Māori under the
HSNO Act 1996‟ to assess this application.

Adverse Effects
Identification of effects on the relationship of Māori to the environment
5.7.2

This application does not involve the use of genetic material from native
flora and fauna or human genes. However, the project team considers
that the application does pose potential adverse effect on aspects of
tikanga Māori and on the relationship of Māori to the environment.

Tikanga and mātauranga Māori
5.7.3

A number of iwi/Māori groups have indicated at numerous fora and on
this and previous applications that the artificial manipulation of genetic
make up, disrupting their whakapapa, is generally considered to be
inconsistent and in conflict with tikanga and mātauranga Māori. This

7

ERMA New Zealand 2006b. Policy documents relating to New Organisms. ERMA New Zealand
Policy Series. ERMA New Zealand, Wellington. Page 33
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point was also raised by a number of submitters to this application
expressing concern that the application involved the violation of the
sacredness of whakapapa and generally contradicted the world view of
Māori. This issue is assessed in section 7.3.
Kaitiakitanga
5.7.4

The relationship of Māori to the environment is expressed in a number of
ways, the most visible and significant of which is through their long
standing role as kaitiaki8. Te Rūnanga o Ngāi Tahu noted concern about
the potential for transgene escape, cross pollination or other means of
transfer to other organisms, including uncertainty about the resulting
effects. Submitters too noted the lack of research and information on the
potential for adverse effects on the environment, particularly with regard
to the contamination and mauri of native or valued species and
ecosystems. This concern would impact directly on the ability of Māori
to continue in their capacity as kaitiaki should the physical and/or
spiritual integrity of non-target native or valued species be compromised.
These issues are assessed in section 7.3.

5.8

Effects on the Principles of the Treaty of Waitangi

5.8.1

Section 8 of the HSNO Act 1996 requires that when considering
applications the Authority shall take into account the principles of the
Treaty of Waitangi (Te Tiriti o Waitangi).

5.8.2

The project team notes the potential for adverse effect to the following
Treaty of Waitangi principles as identified by the Court of Appeal
decision in New Zealand Māori Council v Attorney General 1987:
The obligation to act reasonably, in the utmost good faith and in a
manner that is consistent to partnership;
the requirement to make informed decisions;
the obligation to actively protect Māori interests; and
the obligation on the Crown to not unduly impede or diminish its
capacity to provide redress where a valid Treaty grievance is
established.

5.8.3

These potential effects are assessed in section 7.4.

8

Defined in the Resource Management Act 1991 as guardians and/or stewards of New Zealand‟s
natural resources.
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5.9

Effects on society and community

Adverse effects
5.9.1

The applicant did not identify any direct potential adverse effects on
society and communities from the field test. The applicant noted that
Crop & Food Research has undertaken over 25 separate field tests of
genetically modified organisms since 1989 and that Crop & Food
Research has spoken about their work on a number of occasions to local
groups.

5.9.2

The applicant has consulted with all land owners adjacent to the
proposed trial site. One neighbour noted that they were personally
opposed to such activities, but acknowledged that Crop & Food Research
were entitled to undertake field tests of this nature. The applicant has
indicated that they will provide neighbouring land owners with further
information about the field test during its progress.

5.9.3

The project team agrees with the applicant that the local community is
aware of Crop & Food Research‟s history of undertaking field tests of
genetically modified organisms. To date the only incident where there
was potential for escape of the organisms occurred when a protest group
invaded a plot of genetically modified potatoes. Since that time greater
security around the plots and the field tests have reduced the likelihood
of this occurring.

5.9.4

The ethical procedural standards of honesty and integrity, transparency
and openness, and community and expert consultation listed in section
5.4.4 are relevant in this instance, and the project team considers that the
applicant has met the requirements of the ethical framework in working
with neighbours and the community.

Anxiety in the community over the presence of GM crops in the field and
uncertainty about the long term effects of genetic modification
5.9.5

The project team identified one potential adverse effect on society and
community relating to anxiety about the long term effects of genetic
modification. This is a general concern that was emphasised by a
number of submitters. The project team notes however that this
application is for a small scale, research field test. The conditions of a
field test are such that there is a strict containment regime so that genetic
material is contained for the duration of the field test and the GM plants
and plant material are destroyed following the field test. Thus any
adverse effect is very localised, short term and reversible. Therefore the
project team did not consider that this effect needed to be assessed
further.

5.9.6

The project team notes that in the current case there are no animal
welfare issues nor are any human genes involved. No particular issue
has been identified in this application that raises novel or specific ethical
issues.
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5.9.7

Submitters identified additional potential adverse effects on society and
the community as discussed in sections 5.9.8-5.9.10.

Anxiety about GM liability issues
5.9.8

The project team acknowledges public concerns about liability issues
that may arise from field tests of genetically modified organisms. These
concerns may cause anxiety in the community. The project team notes
that questions of general liability and compensation are not germane to
this field test. If approved, this field test will be subject to controls
requiring inspection and monitoring of the site, after the field test, to
ensure that all genetic elements (heritable material) are removed or
destroyed (Schedule 3 Part I (6A)). Given the small scale, localised and
contained nature of the field test, the project team concludes that this
effect is not potentially significant.

Damage to New Zealand‟s “clean green” image
5.9.9

The project team acknowledges that there may be social and community
aspects to this potential effect. However, the primary effect would be
economic. Therefore it has been assessed under „Effects on the Market
Economy‟.

5.9.10

In conclusion, the project team notes that there are no potentially
significant adverse effects on society and community that require further
assessment.

Beneficial effects
5.9.11

Relevant potential beneficial effects are those that are the direct result of
the field test. The project team acknowledges that there may be longer
term indirect beneficial effects on society and community arising from
commercialisation of the technology or the products, but these indirect
effects are not considered to be relevant to this application since it is not
possible to determine whether or how such effects might arise. Such
benefits would be considered in the context of an application for
conditional release or release of the organisms.

Improved public understanding of potential risks and benefits of GM brassicas
5.9.12

The project team notes that there may be potentially significant benefits
to society and community arising from the provision and dissemination
of information about potential effects of GM brassicas leading to greater
public understanding of the risks and benefits of genetically modified
crops in general. This is an indirect effect of the increased knowledge
gain from the field test (see below). The project team acknowledges that
this might be a beneficial outcome from the trial, but because of its
indirect nature there is no recognised way of measuring the size of the
effect or the likelihood of it occurring. In addition, given their indirect
nature and the small scale of the field test, it is expected that the benefits
would be very small. Therefore this effect is not considered further.
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Enhancement of knowledge and understanding of horticultural practise for
crops genetically modified for reduced insecticide
5.9.13

The applicant identified the enhancement of knowledge and
understanding of the use of crops genetically modified for reduced
insecticide use as a direct beneficial effect on society and community
from the field test. This effect is considered to be potentially significant
and has been assessed in section 7.6.

Upskilling of staff and increased experience in working with gene technology in
the field
5.9.14

In addition, the project team identified the upskilling of staff and
increased experience in working with gene technology in the field as a
potentially significant beneficial effect (assessed in section 7.6).

5.10

Effects on the market economy

Adverse effects
5.10.1

Relevant adverse effects on the market economy are those arising
directly from the operation of the field test. The direct economic costs of
conducting the field test are internal to the applicant organisation.

5.10.2

The project team agrees with the applicant that since the plants are to be
grown in a controlled field test environment and that strict accounting
procedures will be part of the containment regime it is highly improbable
that the plants or heritable material could leave the site (section 4.4).
Therefore, the identification of adverse effects on the market economy
confines itself to those effects associated with the plants in a contained
environment.

5.10.3

The applicant did not identify any potential adverse effects on the market
economy.

5.10.4

The project team identified the following three potential adverse effects
on the market economy.

Damage to New Zealand‟s „clean green‟ image
5.10.5

Submissions on previous applications have argued that there are
economic costs to New Zealand from adverse effects associated with
changing perceptions about New Zealand‟s „clean green‟ image, and that
even small scale field tests of this nature may have an adverse effect on
overseas markets. A study conducted in 2003 (Knight, 2003) at the
University of Otago concluded that there was no evidence that the
presence of GM food crops in a country caused negative perceptions, in
general, of food from that country.
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5.10.6

Submitters on this application also raised the issue of New Zealand‟s
„clean green‟ image. In particular submitter 8024 quoted Zespri as
saying “The image of New Zealand as „clean, green; and therefore „safe‟
is considered to be a benefit to kiwifruit sales particularly in Europe, and
also in Japan. It is Zespri‟s view that consumer opinion and perceptions
will limit the acceptability of genetic modification technology in the
foreseeable future”. The submitter goes on to note that “Accordingly, it
can be considered possible that the release of the GMO into the
environment would have a negative impact on international market
perception of New Zealand‟s ability to produce safe food.”

5.10.7

Noting that the context of the Zespri quotation is unknown, the project
team acknowledges that international market perceptions may be
affected by release of genetically modified organisms, particularly where
they are food products. However, this application is for a field test and
there is no intention of releasing the genetically modified products. The
field test is small scale and well able to be contained. The project team
does not consider that the existence of such a small scale field test will
have any impact (either positive or negative) on international perceptions
of New Zealand or New Zealand products. The project team further
notes that over 60 GM field tests have previously been conducted in
New Zealand and no adverse effects are known to have resulted.

5.10.8

The project team does not consider that this effect is potentially
significant and therefore it has not been assessed further.

Loss of organic product certification for local growers
5.10.9

The project team identified a possible adverse effect that local brassica
growers might lose organic product certification as a result of the field
test. This issue was also raised by submitters.

5.10.10

The brassicas will not be allowed to flower, and therefore no pollen will
be able to be transmitted to other brassica crops in the area. Thus the
project team does not consider that there is any realistic chance that local
brassica growers would lose organic certification as a result of the small
scale field test. The project team concluded that this effect is not
potentially significant and has not been assessed further.

Increased cost of getting products to markets resulting from increased labelling
costs
5.10.11

The project team reviewed the possibility of local growers having
increased costs through requiring additional labelling. However, the
project team concluded that it was unrealistic to consider that such an
effect could result from a small scale contained field test. The project
team does not consider that this effect is potentially significant and
therefore it has not been assessed further.

5.10.12

Submitters raised the following concerns about potential adverse effects
on the market economy.

ERMA New Zealand Evaluation and Review Report: GMF06001

Page 78 of 216

Consumer resistance to GE products may limit or reduce potential markets
5.10.13

This effect is similar to the potential effect on New Zealand‟s „clean
green‟ image which has been discussed above. The project team notes
that the application is for a contained field test. There is no intention to
allow the brassicas to flower or to be sold. While this effect would have
relevance for an application to conditionally release or release the
genetically modified organisms, in the context of a field test it is not
considered to be potentially significant and therefore has not been
addressed further.

Gene flow from GM brassicas to non-GM brassicas (including organic brassicas)
contributing to economic losses for the affected growers
5.10.14

The effects of genes from GM brassicas to non GM brassicas have been
discussed in the environmental section (sections 5.5 and 7.1). The
project team did not consider that effect to be potentially significant.
Since the pathway of occurrence is very remote and would require
deliberate breach of the controls, the adverse effect of economic loss is
also considered not to be potentially significant and has not been
addressed further.

Costs of destroying brassica crops accidentally contaminated by escaped brassica
pollen/seed
5.10.15

The project team notes that the application is for a contained field test.
There is no intention to allow the brassicas to flower, and even if one or
two plants were to flower accidentally it would almost certain that these
would be removed long before they were able to either produce pollen or
set seed. While these effects would have relevance for an application to
conditionally release or release the genetically modified organisms, in
the context of a field test it is not considered to be potentially significant
and therefore has not been addressed further.

Contamination of honey by GM pollen reducing marketability
5.10.16

Some submitters raised concerns about effects on bees and honey
production. However, submitter 8210 noted that in their view “…that
the applicant is taking all possible steps to ensure that no harm can come
to the pollinators by virtue of using the Cry1Ba1 protein that has been
previously tested to see if there were any effects on the bees.” The
submitter did express concern about what might happen if the trials
proved economically beneficial and an application for release were to be
submitted.

5.10.17

The project team notes that this application is for a contained field test,
and agrees with the submitter that these matters would be relevant to any
future application to conditionally release or release the genetically
modified organisms. In the context of a field test this potential effect is
not considered to be potentially significant and therefore has not been
addressed further.
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Costs to other growers who suffer crop contamination being exacerbated by lack
of clarity of liability issues and non-availability of insurance
5.10.18

The project team notes that the application is for a contained field test.
There is no intention to allow the brassicas to produce open flower, and
even if one or two plants were to bolt accidentally they would be
removed long before they were able to either produce pollen or set seed.
While this effect would have relevance for an application to
conditionally release or release the genetically modified organisms, in
the context of a field test it is not considered to be potentially significant
and therefore has not been addressed further.

Opportunity costs associated with loss of available funding for alternative
research
5.10.19

A number of submitters raised concerns about opportunity costs
associated with growing GM brassicas. Particular concerns articulated
were associated with growing foods for which there may never be a
market (section 5.10.13), additional costs to (organic) farmers of staying
GE free (section 5.10.9), and the opportunity costs that the application
poses to other research.

5.10.20

This latter concern focuses on the opportunity cost that the pursuit of this
research poses on alternative approaches to achieving similar objectives.
Submitter 8230 specifically refers to GMF03001 noting that the decision
making Committee “addressed the opportunity costs that pursuit of GM
approaches incurred on other methods of achieving the same agronomic
goals.” While the project team acknowledges in this instance
consideration was given to opportunity costs, the discussion did not
influence the outcome. The project team considers that this issue is not
relevant to ERMA New Zealand consideration except in circumstances
where the funding of research is considered to have a potentially
significant impact on the market economy. In the case of a contained,
small scale field test the project team does not consider that any such
effect is potentially significant and therefore it has not been addressed
further.

Beneficial effects
5.10.21

As noted above in reference to the identification of adverse effects on the
market economy, relevant beneficial effects on the market economy are
those arising directly from the operation of the field test.

5.10.22

The applicant has not identified any potentially significant beneficial
effects on the market economy from conducting the field test.

5.10.23

The project team has identified potential benefits in terms of the
economic aspects of the enhanced capacity of both individuals and Crop
& FoodResearch. While these benefits are very likely to be realised the
economic component of the size of the effect is considered to be very
small; the effect is not considered to be potentially significant and
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therefore it has not been assessed further. The social and community
aspects of upskilling and knowledge gain have been addressed in section
7.6.
5.10.24

The project team also considered the following additional potential
beneficial effects on the market economy.

Contribution to New Zealand‟s competitive edge and innovation in
biotechnology
5.10.25

The project team notes that while the research may contribute to New
Zealand‟s competitive edge and innovation in biotechnology, no
evidence has been provided that would support this assertion, and any
effect on the market economy of this specific field test will be very
small. Therefore this effect is not considered potentially significant and
it has not been addressed further.

Savings in agricultural costs related to a reduction in pesticide use
5.10.26

This potential effect is not relevant to the field test. Any savings of this
nature would be relevant to an application to conditionally release or
release the organisms.

Reduction in costs of producing brassicas
5.10.27

This potential effect is not relevant to the field test. As for the previous
effect any savings of this nature would be relevant to an application to
conditionally release or release the organisms.

Reduction in crop damage by insect pests
5.10.28

This potential effect is not relevant to the field test which is limited in
size and scope. Any such effect would be relevant to any future
application to conditionally release or release the organisms.
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6

Assessment of the ability of the organism(s)
to establish a self-sustaining population

6.1

Ability to establish a self-sustaining population

6.1.1

The possible sources of a self-sustaining population of GM brassica
plants are either through the release of the whole plant or release of
genetic material through pollen or seed dispersal. The field test design
incorporates measures to prevent any of these potential sources from
arising (described in section 4 of this report).

6.1.2

A self-sustaining population could establish from plants either left in the
ground after harvest or removed from the field test site by physical
elements such as wind or water, or biological elements such as birds,
small animals or humans. Thus if a released brassica plant survives, it
would have the potential to produce pollen that may disperse and
hybridise with other plants or be pollinated leading to seed set.

6.1.3

The project team considers that accurate record keeping by the applicant
will ensure that any missing plants and any plants lost in transit to and
from the field test site are immediately identified and action will be taken
to account for them. The proposed post harvest monitoring of the field
site for brassica escapees and volunteers at monthly intervals is also
adequate to prevent any escape through viable material being
inadvertently left at the site.

6.1.4

According to the applicant, brassicas are propagated from seed and do
not form either tubers or bulbs or propagate vegetatively through stolons
or runners. Brassica seeds are dark brown with greyish bloom and are
approximately 2 mm in diameter (Webb et al, 1988) and can remain
viable in the soil for over 5 years after crops have been harvested
(Stewart, 2002). Brassica seeds can be dispersed by strong winds
(Heenan et al, 2004).

6.1.5

The project team considers that it is highly improbable that selfsustaining populations could be established from dispersed seeds as seeds
will not be planted in the field test site but will be germinated in
containment. By the time seedlings or plant (4 -10 leaves, approximately
15 cm tall) are transplanted into the field test site, the plants are large
enough to prevent the accidental removal by the physical or biological
elements mentioned previously.

6.1.6

Growers located in the Canterbury region in New Zealand produce many
seed crops of brassica (Stewart, 2002). In a field survey, Heenan et al
(2004) found that there is considerable taxonomic and morphological
diversity of Brassica species and varieties naturalised in Canterbury and
that crop escapes are an important part of this diversity. The distribution
of naturalised Brassica was best described as sparse and infrequent, and
each population comprised only a few species. In rural areas, many of
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the small populations that occur appear to be ephemeral and comprise
casual crop escapees that do not form persistent natural populations.
6.1.7

The field observations suggest that the disturbance of land and the open
habitat it often creates are among the most crucial factors in the
establishment of naturalised Brassica. Farming practices such as seed
harvesting and transport and the movement of farm machinery along
roads are also important in the distribution of brassica plants in the rural
landscape (Heenan et al, 2004). These observations suggest that in order
for a self sustaining population to establish, in addition to the pathway of
escape, there also has to be a suitable habitat and selection pressure for
these GM brassica plants. The project team considers that since there is
no positive selection pressure for establishment of GM brassica plants, it
is highly improbable that a self-sustaining population would be
established.

6.1.8

Many brassicas including broccoli, cabbage, cauliflower and forage kale
are self incompatible and require cross pollination to set seed. Hence if
any GM plants produced open flowers in the field, these are unlikely to
form any viable selfed seeds as self-pollination is only possible through
hand pollination. Brassica pollen however can travel by both wind and
insects and also be carried by humans and animals (Stewart, 2002). This
could be a possible mechanism for the transgene to spread and form a
new organism (the potential for gene flow to other species is assessed
further in section 7.1). Therefore, if the GM plants were allowed to
flower in the field and produce pollen, there would be potential for these
plants to form fertile hybrids with other wild relatives, and other nearby
Brassica crops. The applicant discusses the ability of Brassica oleracea
to cross pollinate with native brassicas and other brassicas in Appendix 4
of the application and this is assessed further in section 7.1 of this report.

6.1.9

Since brassica plants will not be allowed to form open flowers in the field
but will be removed as plants initiate bolting (control 1.9), it is highly
improbable that pollen escape from GM brassica plants could occur.
Even if pollen escape occurred, there would have to be sexually
compatible plants in the environment for hybridisation to occur, and
sufficiently high insect-feeding pressure in that environment to select for
this trait. The project team considers that even if pollen escape were to
occur, since there is no selective advantage for GM plants containing cry
genes except in situations of high insect-feeding pressure, it is
improbable that these GM plants will establish a self-sustaining
population.

6.1.10

Based on the above matters, and combining the likelihoods of the
different events required, the project team concludes that it would be at
worst improbable that, if it is released from containment, the genetically
modified brassicas would form a self-sustaining population. The project
team also considers that the genetic modification is unlikely to contribute
to the brassicas becoming weedy and establishing a self-sustaining
population. This is discussed in more detail in section 7.1.
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6.2

Assessment of the ease of eradication of a selfsustaining population

6.2.1

The applicant notes that the eradication of a self-sustaining population of
GM brassicas would be easy. An appropriate herbicide (eg Roundup or
Glean), or roguing (weed out inferior or undesirable plants or seedlings
from a crop) and autoclaving, could effectively eliminate such
individuals and that escaped plants, if identified could be removed at
minimal cost. The project team concurs with this assessment.

6.2.2

The identification of such a population could however be difficult. Apart
from the lack of feeding damage under normal to heavy CWB and DBM
caterpillar infestation, GM brassicas would not be phenotypically
different from non-GM brassica plants.

6.2.3

In a field survey, Heenan et al (2004) found considerable taxonomic and
morphologically diverse Brassica species and varieties, believed to be
derived from crop escapees, naturalised in Canterbury. Since GM plants
are phenotypically the same as non-GM plants, the applicant will have to
rely on molecular methods and accurate record keeping to monitor for
plant escapees or volunteers.

6.2.4

In section 5.1 of the application, the applicant notes that accurate record
keeping of plant numbers will prevent loss in transit and the proposed
security measures will prevent deliberate escapes. The applicant states
“Monitoring post experiment will ensure no escape from any material
that could have accidentally been left in the ground. At the completion of
the field test the site will be monitored visually monthly for at least one
year following removal of the last GM plant from the field trial site for
the appearance of escape plants. Any plants will be removed by digging
the entire plant from the soil and then destroyed by autoclaving”.

6.2.5

In section 4.5 of the application, the applicant has stated that “any plants
that appear to be vegetable or forage brassicas of the type field-tested will
be removed by digging the entire plant from the soil and PCR analysis
conducted to determine if the plant is a GMO (genetically modified
organism). Appropriate positive controls will be included to ensure PCR
analysis accurately detects any escapes. Any GMO plant will be then
destroyed by autoclaving.”
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6.2.6

The applicant refers to the ability to test brassica plants for the presence
of the transgene which can be uniquely identified. The tests described in
Appendix 2 of the application would provide proof of the presence or
absence of these transgenes. The project team considers that these
methods of molecular identification of the organism could be used to
show that a brassica plant found outside of the containment facility had
originated from inside the containment facility. The applicant has in
place contingency plans should an escapee or volunteer plant be
discovered outside containment and has proposed monitoring an area of
5 m radius around the site where any volunteer is found for a year from
the time of discovery. A control requiring the implementation of an
appropriate records system and the implementation of a contingency plan
(control 6.4 ) has been proposed to this effect (section 4.3 of this report).
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7

Assessment of Potentially Significant Adverse
and Beneficial Effects (risks, costs and
benefits)
This application is for field testing, in containment, GM brassicas. Many
potential beneficial and adverse effects have been identified by the
applicant and submitters (see section 5 and Appendix 4 of this report),
however, only those relevant to the contained field test have been
addressed in detail here.
Section 5 of this report provides details of all potentially significant
adverse and beneficial effects including why some are not addressed
further.

7.1

Effects on the environment

Development of resistance to Cry toxins in DBM and CWB
7.1.1

The applicant as well as a number of submitters noted that the presence
of GM brassicas, expressing high levels of activated Cry proteins
throughout the plant, for the entire length of the plant‟s life, would
expose insect pests feeding on these plants to a greater selection pressure
than that encountered with the use of foliar insecticidal Bt sprays. This
could potentially accelerate the development of resistance to Bt toxins in
DBM and CWB, and therefore pose a threat to the future use of Bt foliar
sprays (and Bt transgenic plants).

7.1.2

In New Zealand, Bt foliar sprays are used by growers (including organic
growers) to control caterpillars in orchards and on vegetables. Since
1999, there has been an increase in quantities of Bt containing products
sold, as organic fruit production has expanded in both the kiwifruit and
apple sectors (Manktelow et al, 2004). Bt containing products are used in
integrated pest management programmes in kiwifruit, and brassicas and
tomatoes. Bt containing products have also been used by the New
Zealand Government to respond to incursions of new pest organisms
such as the white-spotted tussock moth and painted apple moth, and to
contain and control the southern saltmarsh mosquito (Miller and
Wansbrough, 2002).

7.1.3

Although both Bt formulated sprays and the GM brassica plants contain
Cry proteins, the Cry proteins expressed in the GM plants are not in the
same form as those found in Bt formulated products. Bt foliar sprays
consist of a mixture of bacterium and spores which have to be ingested,
solubilised and proteolytically processed in the insect gut to yield the
active toxin in susceptible insects (Federici, 2003)

7.1.4

GM brassica plants however, express one or more activated Cry toxins
throughout the plant. In susceptible insects, the activated toxins exert
their effect by binding to receptors in the midgut and inserting into the
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membrane to create ion channels or pores, leading to the disruption of
midgut membranes.
7.1.5

Bt sprays have been used as insecticides for the last 20 years, and are
approved for organic agricultural practices. Initially, it was believed that
since Bacillus thuringiensis and insects occurred naturally in the
environment, resistance to Bt toxin would not develop as it has for other
insecticides. However, the overuse of foliar Bt sprays has led to a
development of resistance to Bt in DBM populations in the field, in
Hawaii and Asia, with the first documented case in Hawaii in 1996. The
highest level of resistance detected was 30-fold with the resistance trait
conferred largely by a single autosomal recessive locus (Schnepf, 1998).

7.1.6

Resistance is defined as any inherited characteristic of an organism that
lessens the effect of an adverse environmental factor such as a biocide
(eg insecticide, antibiotic) (Hale et al, 2003). Traits which confer
resistance either already exist within the population gene pool, or may
arise spontaneously through mutation. However, since resistant
individuals in the population are rare initially, it is inherently difficult to
estimate their frequency before populations are exposed to an insecticide
(Tabashnik, 1997).

7.1.7

For a resistant population of DBM or CWB to develop, there has to be
selection pressure for individual insects that carry alleles which confer
resistance trait(s) to the Cry toxin. Resistant individuals are thus able to
reproduce and the alleles conferring the resistance traits are passed on to
the following generation. With continual selection pressure, ensuing
generations will eventually be comprised largely of resistant individuals
as the alleles that confer the resistance traits become more predominant in
the population resulting in a resistant population.

7.1.8

Factors that promote the development of insect resistance which can be
attributed to GM plants include the following: 1) the persistence of the
expressed Cry toxin in the environment, 2) the rate and concentration at
which Cry toxins are expressed in the GM plants, and 3) the continual
production of Cry toxin by GM plants.

7.1.9

There are also factors associated with the insect population itself which
could impact on the development of resistance. These include: 1)
reproductive potential of the insect, 2) number of generations per year, 3)
number of alternative hosts, and 4) propensity for the insect species to
develop resistance (Moar and McCollum, 2006). However, the project
team notes that there is a degree of uncertainty around the information
regarding these factors for the GM brassicas.

7.1.10

In Appendix 4 of the application, the applicant states that the United
States Environmental Protection Agency (EPA) concludes that insects are
more likely to develop resistance from foliar sprays as they do not deliver
a consistent high dose and coverage is not 100%. In contrast, Bt
expressing plants express Cry toxins at high doses throughout the plant
for the entire growing season. The applicant states that in 2000, the EPA
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concluded that foliar Bt sprays may pose an even greater selection
pressure on the target pest than the relatively high levels of Bt toxins
produced in Bt plants (Center for Consumer Research, University of
California, Davis, no date).
7.1.11

Several submitters have raised concerns regarding the development of
insect resistance to Bt as a consequence of Bt expression in GM plants.
Submitters have cited several publications which provide evidence of
insect resistance developing both in laboratory studies and in the field.
For example submitters have referred to the work of Glare and
O‟Callaghan cited in Tuelon and Losey (2002) which states that
seventeen insect species have become resistant to Bt in the laboratory,
with one insect species showing widespread resistance in the field. A
review by Weaver and Morris (2005) has also been cited frequently. This
article indicates that DBM have developed resistance to Bt in the field.
The project team notes that resistance to Bt has developed in field
populations of DBM. However, resistant populations have developed in
areas heavily treated with formulated Bt sprays (Schnepf et al, 1998). To
date there has been no evidence of insect resistance developing in Bt
transgenic crops (see section 7.1.13).

7.1.12

Submitters have highlighted the findings in an article by Sayyed et al
(2003) which suggests that some insects may thrive on Bt expressed by
transgenic crops. In this article, the authors hypothesized that these
insects may use the Bt produced as an additional protein food, and
discuss this idea in the context of the evolution of resistance to Bt
transgenic crops.

7.1.13

However, in their paper, Tabashnik and Le Carrière (2004), summarised
evidence from several studies on DBM and other pests which showed
that the Bt toxins in transgenic crops do not enhance the performance of
resistant insects. The authors stated that “aside from a few notable
exceptions in which performance of resistant insects did not differ
between Bt and non-Bt crops, Bt crops had adverse effects on resistant
insects”.

7.1.14

The project team notes that, to date, no reports of insect resistance in Bt
transgenic crops have been reported (Tabashnik et al, 2003; Bates et al,
2005). The only documentation of Bt resistance in the field (including
grain silos and glasshouses) is with the overuse of Bt sprays primarily to
control DBM, indian meal moth (Plodia interpunctella), and the cabbage
looper (Trichoplusia ni) (Moar and McCollum, 2006). The authors
conclude that to date, there is no data to suggest that there is an inherent
threat posed by the use of Bt crops to the use of Bt sprays to control
targeted pests (Moar and McCollum, 2006).

7.1.15

In Appendix 4 of the application, the applicant states that, to ensure that
the Bt-containing transgenic plants in this field test do not contribute
towards the development of Bt resistant insects, “only plants that have
adequate expression levels by causing 100% mortality in laboratory
assays will be field tested”. The project team notes however, that there is
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some uncertainty around the extent to which results of the laboratory
assays can predict what may happen in the field test situation. If insects
used in the laboratory bioassays are derived from laboratory reared
strains the results may differ from field collected insects as laboratory
reared strains may be genetically isolated.
7.1.16

The rows in the field test will be spaced 50 cm apart so that plants do not
touch. If any caterpillars survive, this reduces the probability of the
survivors moving from a Bt expressing plant to a non-Bt containing plant
which may increase the chance of a Bt resistant insect surviving. In
addition, the field test will be monitored visually twice weekly to ensure
no survival of caterpillars to maturity on Bt plants. Any Bt-containing
plant showing signs of caterpillar damage will be immediately removed
from the field test and the plant and caterpillars destroyed. The project
team notes that there may be some uncertainty around assessing or
distinguishing to what extent leaf damage can be attributed to either
DBM or CWB, or to other brassica pests.

7.1.17

Submitters have raised concerns that refugia will not prevent the
development of insect resistance to Bt. However, the project team notes
that an accepted means of managing insect resistance for commercial GM
crops is through the use of a high dose/refuge strategy (EPA, 2001). In
Canada insect resistance management plans (IRM) are required for
commercial plantings of Bt corn and potato. The IRM plan requires a
refuge of at least 20% non-Bt corn be planted where Bt corn are grown in
a field of greater than 1 hectare. The refuge must not be sprayed with Bt
foliar insecticides (Canadian Food Inspection Agency, 1999).

7.1.18

The project team considers that because the field test site is restricted to a
0.4 hectare size plot on land managed by Crop & Food Research in the
region around Lincoln, Canterbury, it is likely to be surrounded by land
undergoing other cropping regimes. These areas would serve as a large
refuge where there will be no selection pressure for Bt resistant
individuals, thereby reducing the possibility of development of
individuals homozygous for the Bt resistant traits.

7.1.19

As a means of reducing the risk of developing insect resistance the
applicant also proposes to field test GM brassica plants which contain
either one or two Bt genes with different modes of action singularly and
in combination.

7.1.20

Submitters suggest that stacking of cry genes may not be a long term
solution to the problem of insect resistance quoting a study by Tabashnik
et al (1997) which indicated that one gene in DBM could confer
resistance to four different Bt toxins.

7.1.21

The project team notes that the development of Bt-containing plants with
two unrelated Bt genes with different modes of action is also being
recommended as a strategy for further reducing the risk of the
development of Bt resistant insects (Zhao et al, 2003).
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7.1.22

The project team has reviewed the literature provided by both the
applicant and the submitters and considers that it is highly improbable
that resistance to Cry toxins in DBM and CWB will develop within the
field test site which could lead to Bt foliar sprays becoming ineffective at
controlling these insect pests.

7.1.23

The project team considers that a minimal adverse environmental effect
would be highly improbable. The level of adverse effect is therefore A
(refer to Appendix 7: qualitative scales for describing effects). In the
unlikely event that DBM or CWB resistant to Cry toxins developed in the
field test area, the development of a resistant population could be
hindered by the use of other pesticides. Taking all of the above into
account the project team considers the potential risk is negligible

Reduction in soil biodiversity
7.1.24

The applicant and submitters noted that Cry toxins released from root
exudates of GM brassicas and post harvest decomposition of GM plant
material could be toxic to non-target soil biota either through ingestion or
contact, causing a reduction in soil biodiversity.

7.1.25

Soil-borne communities are dominated by microorganisms, accounting
for greater than 80% of the total biomass. These communities exist
within complex soil food webs together with numerous and varied soildwelling invertebrate species including earthworms, collembolans and
nematodes (O‟Callaghan et al, 2005).

7.1.26

According to the applicant and some submitters, the soil community is
already exposed to Bt toxin. Bacillus thuringiensis is a naturally
occurring soil organism and is already constantly available for ingestion
by all soil invertebrates. Chilcott and Wigley (1993) found that between
60-100% of soils sampled around New Zealand contained Bt. Of these
isolates, 37-88% were toxic against Lepidopteran larvae.

7.1.27

The applicant and submitters noted that the presence of GM brassicas in
the ground however, is likely to expose the soil to higher levels of Cry
toxins than that derived from natural sources, or through the spraying of
Bt containing foliar sprays (Gupta and Watson, 2004 and Saxena et al,
2002). The toxins released from root exudates could also accumulate in
soil and retain their insecticidal activity especially when the toxin is
bound to surface-active soil particles and thereby becomes resistant to
degradation (Stotzky, 2003). The persistence of Bt toxins will also
depend on the interactions between many variables such as biotic
activity, soil type, agronomic practices, and environmental conditions,
and therefore may vary between sites and seasons (O‟Callaghan et al,
2005).

7.1.28

The applicant considers that the potential adverse effects these plants
pose to the soil community are negligible. According to the applicant,
there are no reports of any detrimental effects on the soil ecosystem from
the use of Bt-containing crops. The project team notes that there is
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evidence suggesting that Bt plants have little impact on non-target soil
biota such as earthworms, collembolans, and general soil microflora
(O‟Callaghan et al, 2005). The project team also notes that O‟Callaghan
et al (2005) suggest that further research is required on the effects of GM
plants on soil processes such as decomposition.
7.1.29

Stotsky (2003) conducted a study involving two Bt toxins, Btk
(B. thuringiensis subsp. kurstaki; active against Lepidoptera) and Btt
(B. thuringiensis subsp. tenebrionsis; active against Coleoptera). The Bt
toxins, free or bound on clays had no effect in vitro on growth of
bacteria, and colony diameter and sporulation for fungi, and yeasts, algae
(primarily green algae) and diatoms.

7.1.30

There were no significant differences in the percent mortality and weight
of earthworms after 40 days in soil planted with Bt corn and non-Bt corn.
However, the toxin was present in the casts and guts of earthworms. The
toxin was shown to clear in two days when earthworms were transferred
back to non-Bt soil (Stotsky et al, 2003).

7.1.31

There was no statistically significant difference in the total number of
nematodes and culturable protozoa, bacteria (including actinomycetes)
and fungi between rhisozphere soil of Bt corn and non-Bt corn. These
results showed that the toxin released in the root exudates of Bt corn or
from the degradation of the biomass of Bt –corn is not toxic to a variety
of organisms in the soil (Stotsky, 2003).

7.1.32

The project team concludes that there is evidence of higher than normal
levels of Bt toxin in the soil where Bt crops are planted (Gupta and
Watson, 2004; Saxena et al, 2002). However, the project team notes that
while some work has been done in the area, further investigation of the
effects of high concentrations of Bt toxin in regards to soil biodiversity
ecosystems and non-target organisms is required. The project team note
that this field test will provide an opportunity to study environmental
concerns such as these on a small scale.

7.1.33

The project team considers that the impact of GM brassicas on the soil
biota would be localised to the area around the GM plants within the field
test site. Furthermore the field test methodology indicates that the site
will have different cover crops over the life of the field test. Therefore,
the microbial community will not be exposed to Bt brassicas
continuously. The local microbial community will change in response to
different cropping patterns. Taking into account that the Cry proteins
will degrade, toxicity effects, if any, would be localised, temporary and
reversible.

7.1.34

The project team considers that minimal reduction in soil biodiversity
caused by GM brassicas would be very unlikely. The level of effect is
therefore B. The project team concurs with the applicant that this effect
is negligible.
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Harm to non-target organisms
7.1.35

The project team considered the potential for the GM brassicas to be
harmful to non-target organisms because of the novel gene products
expressed in the plants. The risk to groups of non-target organisms is
assessed in sections 7.1.39-7.1.86.

7.1.36

Several submitters have raised concerns regarding the risks of Bt plants to
grazing animals, natural predators, parasitoids, non-target organisms such
as aphids, earthworms and birds and beneficial insects such as bees. The
project team considers that a contained field test will provide an
opportunity to evaluate the effects on non-target organisms on a small
scale and that any effect on non-target organisms will be minimal based
on the size of the test.

7.1.37

Submitters have noted that natural Bt sprays have no effect on non-target
organisms because the bacterial pro-toxin requires processing in the gut
of targeted species to become toxic. In contrast in GM plants the Bt toxin
is often truncated and requires less processing in order to generate the
toxin. It is therefore suggested that the GM toxins will be less selective
and may reduce the number of beneficial organisms that would naturally
help control pest species.

7.1.38

DoC notes that the applicant has undertaken an assessment of the effects
of Bt toxin on some potential non-target organisms and concurs with the
applicant that such indirect ecological effects are likely to be minor and
temporary (particularly at a population level) for the listed species of
insect parasitoids and predators. However, DoC also identifies a wider
list of invertebrates that are known to use brassicas as hosts in
New Zealand. DoC notes that any impact on these species is likely to be
minor and most likely temporary.

Harm to grazing animals
7.1.39

The project team assessed the potential for the Cry protein product of the
GM brassicas to have a direct or indirect effect causing harm to animals.
There is potential for the GM brassicas to have a direct toxic effect on
grazing stock or other animals that eat the plants. Animals that eat the
GM brassicas may have an allergic or adverse reaction to the Cry
proteins or some other component of the genetic construct such as the
antibiotic resistance markers used in the development of the plants. The
project team notes that only those genetic elements that produce a protein
product will be able to cause such an effect, therefore construct elements
such as promoters or terminators are unlikely to cause such an adverse
reaction.
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7.1.40

The pathway by which this effect could occur is by the entry and grazing
of an animal within the field test site. If a failure in containment was to
occur, only those animals that entered the field test site and ate the GM
brassica would have the potential to be affected. Thus the project team
considers that any direct toxic effects to the animals would be localised
and easily reversible. Therefore, the magnitude of this effect is
considered to be minimal.

7.1.41

The project team notes that the applicant has provided evidence that Bt
toxins have a long history of safe use as insecticidal sprays with
applications to a broad range of crops, and that the nucleotide sequence
changes made to enable more efficient expression in plants did not alter
the amino acid sequence of the final Bt protein (Strizhov et al, 1996).
Therefore, the applicant states that they are not expecting any novel
allergen effects.

7.1.42

The project team notes that there is some uncertainty with regard to the
potential for toxic or allergenic effects to grazing stock. Several
submitters have referred to an article in the popular press9 reporting the
death of sheep in India after grazing on fields previously planted with Bt
cotton. The project team was unable to verify this information in peer
reviewed scientific publications.

7.1.43

However, the project team considered this effect to be not significant
because for the effect to occur, these animals would have to enter the
field site and eat GM brassicas. In the proposed field test, animals such
as grazing stock are specifically excluded from the field test site by
fencing (control 3.2) and no GM brassicas or their products are to be
deliberately fed to animals (control 5.4). Given the proposed
containment controls the project team considers the likelihood that the
GM brassicas will have a direct toxic effect on grazing animals is highly
improbable.

7.1.44

Consequently the project team considers that a minimal direct toxic
effects on animals would be highly improbable since it would require
escape from containment of the GM brassicas. The level of effect is
therefore A. The project team considers that any adverse effect can be
adequately managed by the proposed containment measures and therefore
the effect is negligible.

7.1.45

The project team considered whether there is potential for the GM
brassicas to have an indirect adverse effect causing harm to animals.
Animal pathogens found in the soil within the field test site could
potentially develop antibiotic resistance via Horizontal Gene Transfer
(HGT) from the GM brassicas. Any stock that came in contact with the
antibiotic resistant pathogens and developed disease may require an
alternative veterinary treatment.

9

http://www.scoop.co.nz/stories/SC0605/S00022.htm ; retrieved 27 November 2006
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7.1.46

The project team considers that the antibiotic resistance markers used in
the development of the GM brassicas will not be antibiotics relevant in
clinical veterinary treatment. Any cattle suffering a disease attributed to
such antibiotic resistant bacteria could be treated by a range of other
antibiotics. In addition, if a failure in containment was to occur, only
those animals that entered the field test site would have the potential to be
infected by any antibiotic resistant animal pathogens. The project team
considers that not all animals exposed to such animal pathogens may
necessarily develop disease. Therefore, the project team has assessed the
magnitude of this effect as minimal.

7.1.47

The project team assessed the likelihood of this effect as highly
improbable. For this effect to be realised would require firstly, HGT
from transgenic plants to soil bacteria, a process which occurs at
extremely low frequencies and secondly, the antibiotic resistance gene
would then have to transfer from the soil bacterium to a pathogenic
bacterium, the likelihood of this series of events occurring is considered
highly improbable (ERMA, 2006c). Further, there is significant
uncertainty as to whether soil borne animal pathogens may be found
within the field test site or whether any animals exposed to such soil
pathogens will develop disease.

7.1.48

Given the containment controls on the proposed field test, the project
team considers that a minimal indirect adverse effect on animals is
highly improbable. The level of effect is therefore A. The project team
considers such a risk is negligible.

Indirect or direct toxic effects causing harm to parasitiods and predators
7.1.49

There are concerns that the insect-resistant GM brassicas could harm
organisms other than the pests CWB and DBM to which the toxin is
targeted. The project team considered the potential for the Bt toxin to
cause direct toxic effects on natural biological control agents such as
parasitoids or predators of the CWB and DBM. In addition, the project
team considered the potential for indirect toxic effects to be caused in the
parasitoids and predators by changing the availability and/or the quality
of the prey/hosts consumed.

7.1.50

The applicant has identified this as a potential adverse effect and has
identified several parasitoids that are natural enemies of the DBM and
CWB larvae in New Zealand (see table 1 page 23 of application). In
addition, the applicant has identified several predators or natural enemies
of the DBM and CWB in New Zealand, including brown lacewing (see
page 24 of application).

7.1.51

The project team considers that for the Bt toxin to have a direct effect on
parasitoids and predators, these non-target organisms have to ingest the
insecticidal protein. The applicant has identified that ingestion of the
toxin in parasitoids and predators could occur by feeding directly on the
GM brassicas themselves (including leaves or pollen) or indirectly by
feeding on CWB and DBM that have ingested the plant material.
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7.1.52

The project team notes that parasitoids and predators of CWB and DBM
are unlikely to be susceptible to direct toxic effects of Bt expressing
brassicas. The project team consider that parasitoids and predators of
CWB and DBM could however be affected indirectly through effects on
their hosts. The project team notes that any effect on parasitoids and
predators of CWB and DBM would be limited by the size of the field
test.

7.1.53

Submitters have identified the possibility that Bt toxins from genetically
engineered (GE) plants can be passed higher up the food chain and kill
non target species for example Green lacewings (Chrysoperia carnea)
which feed on crop pests that might have previously fed on the Bt crop
(Hilbeck et al, 1999). Based on studies such as this, submitters have
suggested that assessments need to consider the effects of Bt crops at
multiple levels of the food web. The project team considers that while
such studies would be important for a conditional or full release of a GM
crop, the application is for a field test limited to 0.4 hectares. The project
team also notes that the applicant has proposed to use the field test to
study potential effects on non-target organisms (sections 2.2 and 5.4 of
the application).

7.1.54

Submitters have highlighted studies in which the Cry protein, Cry5, has
been demonstrated to be a potent toxin to parasitic nematodes of
mammals (Capello et al, 2006). Based on such evidence, a submitter has
raised concerns regarding the possibility that Cry toxins may relieve the
nematode burden on some pests such as, rabbits and possums. This
submitter notes that a reduced nematode burden in such pests may result
in increased competitiveness of these pests and increased crop, and
wildlife losses. The project team has considered this evidence and notes
that for such an effect to occur the pests would need to enter into the field
test site and be exposed to the toxin. The project team notes that the
applicant has proposed measures to exclude small mammals from the
field test site and the project team has recommended a control (control
1.13 , see also section 4.3.21 of this report) to such an effect.
Furthermore, given the limited size of the field trial, the project team
considers that any such effect would be minimal. Finally, the project
team notes that the scope of this trial limits the use of cry genes to those
that target lepidopteran caterpillars.

7.1.55

Given the „broad‟ nature of the organism description the project team
considers that the risk assessment is best undertaken on the assumption
that the Bt toxin will be constitutively expressed in all plant tissues
throughout the growing season. In addition, the project team considers
that the GM brassicas within the field test site will give high level
expression of the Bt toxin as the applicant plans to check the plant
material by either a caterpillar assay or RT-PCR to ensure the insecticidal
gene is still active. Therefore the project team considers that it will be
highly likely that CWB and DBM parasitoids and predators will be
exposed to the Bt toxin indirectly through their hosts which had
previously been exposed to the toxin.
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7.1.56

The applicant considers that direct effects of the toxin can be expected
only if the toxin is ingested and the predator or parasitoid is susceptible;
this is consistent with the applicant‟s description of a specific mode of
action for the Bt toxin taking place within the susceptible organism.

7.1.57

Submitters have highlighted a paper by Broderick et al (2006) which
disputes the long accepted mechanism of Cry protein toxicity. Broderick
et al (2006) have found that enteric midgut bacteria are required for Cry
mediated killing. Broderick et al (2006) do not dispute that Cry proteins
biochemical activities are required to permeabilise the gut epithelium.
However, whereas in the established models it is assumed that Bt toxin
itself induces mortality through starvation or direct septicaemia,
Broderick et al (2006) suggest that enteric bacteria, entering the
hemocoel as a result of the increased gut permeability, are responsible for
the septicaemia associated with Bt toxicity. Based on these results,
submitters suggest that it is possible that any normal flora would be
enough to cause Cry-induced killing and suggest that further research is
required on key indicator species colonised by different and known types
of gut microorganisms.

7.1.58

The project team has previously examined, in this report, the mode of
action of the Bt toxin and concluded that different strains of
B. thuringiensis contain varying combinations of Cry proteins and each
of these insecticidal proteins is known to have a very selective toxicity
against different groups of arthropods. However, again given the „broad‟
nature of the organism description of the proposed application and the
fact that any Cry protein which has toxic effects on lepidopterans can be
used in the genetic modifications, some of the identified predators and
parasitoids may indeed be susceptible to some of the modifications that
could potentially be field tested.

7.1.59

The applicant has described studies by Schuler et al (2003, 2004) that
examined the effect of the cry1Ac10 oilseed rape plants (Brassica napus)
on a DBM parasitoid Cotesia plutellae. These studies showed that the
parasitoid was unable to survive in Bt susceptible larvae on highly
resistant Bt oilseed rape plants due to premature host mortality. The
project team considers that this result is not surprising given that the hostparasitoid relationship is usually very specific and therefore is very likely
to be sensitive to changes in the host quality.

7.1.60

These studies did however show that C. plutellae is able to complete its
larval development in Bt resistant DBM larvae. The parasitoid was as
effective in controlling Bt resistant DBM larvae on Bt modified plants as
on wild type plant. From this evidence the project team has concluded
that the insecticidal proteins themselves within the Bt modified plants are
not directly affecting the parasitoids.

10

Cry1Ac is a Lepidopteran specific Cry protein.
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7.1.61

The project team has also noted that other pest control methods,
including the use of insecticides such as Bt based insecticides, would also
be expected to exhibit a similar adverse effect on the populations of
parasitoids and predators.

7.1.62

The project team considers that given the limited size of the field test, a
minimal direct or indirect toxic effect on predators and parasitoids within
the field test site would be very unlikely. The level of effect is therefore
B. The project team has assessed this risk as negligible.

Direct toxic effects on non-target pest insect species
7.1.63

The project team has considered the potential for the Cry protein product
of the GM brassicas to have a direct toxic effect on non-target pest
species that are not expected to be controlled by the Cry proteins.

7.1.64

The applicant has identified this as the effect of Bt containing plants on
other non target insect pests, and their natural enemies, which are
potentially exposed to the Bt toxin when feeding on host plants.

7.1.65

The project team considers that for the Bt toxin to have a direct effect on
non-target pest species these organisms would have to ingest the
insecticidal protein by feeding directly on the GM brassicas. The
applicant has identified aphids as a major pest of Brassica crops.

7.1.66

Several submitters have raised concerns regarding the risks of Bt plants to
non-target organisms such as aphids. The project team considers that a
contained field test will provide an opportunity to evaluate the effects on
non-target organisms on a small scale and that any effect on non-target
organisms will be minimal based on the size of the field test.

7.1.67

DoC provided a list of 15 species groups that use Brassica as hosts, 6 of
these are native members and all of which are common pests. DoC
considers that any impact on these species is likely to be minor and
temporary.

7.1.68

Submitters have suggested that secondary pests may arise as a result of
the field test. Submitters refer to a study by Wang et al (2006) which
provides data on the increased expenditure by Bt cotton farmers on
pesticides required to kill secondary pests.

7.1.69

The project team notes that the emergence of secondary pests would need
to be considered for a conditional or full release application. However,
taking into account the restricted size of the field test (0.4 ha) within an
extensive mixed farming area, the project team consider that it is highly
improbable that any continuous selection pressure will be exerted on
insects during the field test and therefore does not consider that the
emergence of secondary pests will occur in this field test.
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7.1.70

The project team considers that it will be highly likely that any non-target
pest herbivores feeding on the GM brassicas within the field test site will
be exposed to the Bt toxin. There is some uncertainty as to what effect
the Bt toxin will have on the non-target pests. Given the „broad‟ nature
of the organism description of the proposed application, the project team
considers that some of the non-target pest species may indeed be
susceptible to some of the modifications that could potentially be field
tested. However, the project team notes that the use of cry genes is
restricted to those that target lepidopteran caterpillars (section 3.2).
Therefore the project team considers the likelihood that the GM brassicas
may have direct toxic effects on non-target pest species as unlikely.

7.1.71

The project team notes that non-target herbivorous insects feeding within
the field test site are likely to be considered potential crop pests and may
cause yield losses or crop damage. Given that the proposed application is
for a small scale field test (0.4 ha) in size, the project team considers the
magnitude of the effect on non-target pest species is minimal.

7.1.72

The project team considers that a minimal adverse direct toxic effect on
non-target organisms within the field test site is unlikely. The level of
effect is therefore C. The project team has assessed this risk as low.

Direct toxic effect on beneficial insects or native insects (including honey bees
and other pollinators)
7.1.73

Many insect species have beneficial ecological functions and are known
to act as pollinators of crops and wild plants. In addition, butterflies are
considered to be species with high aesthetic value and native insects are
of importance for conservation value. There is potential for the Cry
protein product of the GM brassicas to have a direct toxic effect on these
beneficial insects.

7.1.74

The applicant has identified honey bees as the main pollinators of
brassica crops with bumble bees also playing a role in pollination. The
project team notes that pollen feeding is the most likely route of exposure
to the Cry protein product for the pollinators.

7.1.75

The applicant has provided information on studies by Malone et al (2001,
2004) and O‟Callahan et al (2005) which show a lack of effects when
bees were fed with purified Bt proteins and pollen from Bt-crops. The
magnitude of any adverse effects to bees and other pollinators is therefore
considered to be minimal.

7.1.76

One submitter notes that the applicant is taking steps to ensure that no
harm will come to pollinators by using a Cry protein that has previously
been tested in New Zealand and overseas and demonstrated to be safe for
honey bees (Malone et al, 1999; 2001; 2004; O‟Callaghan et al, 2005).
The project team notes that while some particular Cry proteins have been
tested, the applicant may choose to use other Cry proteins that have not
been tested on non-target organisms. In the highly improbable event that
the GM brassicas were allowed to flower within the field test site, there is
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some uncertainty as to the effect the Cry protein product would have on
pollinators such as the honey bee. However, given the size of the trial
and the containment controls to prevent the release of pollen any effect
on non-target organisms would be minimal.
7.1.77

Several submitters have referred to papers indicating that exposure to
pollen from Bt maize can have adverse effects on larvae of non-target
butterflies in particular the monarch butterfly (Danaus plexippus) (Sears
et al, 2001; Losey et al, 1999; Dively et al; 2004) and the common
swallowtail (Papilio machaon) (Lang and Vojtech, 2006). The project
team acknowledges that some toxic effects of Bt pollen on butterfly
larvae have been demonstrated in these studies under laboratory
conditions. However, the project team notes that the results are not
conclusive with one study by Sears et al (2001) concluding that
laboratory and field studies demonstrate no toxic effects at any pollen
density that would be encountered in the field. This study goes on to
conclude that the impact of Bt corn pollen from current commercial
hybrids on monarch butterfly populations is negligible. The study by
Lang et al (2006) suggests that more rigorous studies on the effects of Bt
maize on butterflies are required before Bt maize is cultivated over larger
areas.

7.1.78

The applicant has stated the plants to be field tested will not be allowed
to flower, therefore, no effect on pollinators is expected. Given the
proposed containment controls on the field test, including careful
monitoring of the plants to ensure no GM brassicas within the field test
site flower, the project team considers the likelihood of beneficial insects
such as pollinators being exposed to the Bt toxin is highly improbable.

7.1.79

The project team considers that since the Bt expressing brassicas will not
be allowed to flower in this field trial (control 1.9 ) and that this is a
small scale trial, the risk to butterflies from GM pollen in this trial is
negligible.

7.1.80

The project team considers that when the beneficial insects are
lepidopterans (butterflies or moths) the magnitude of the adverse effect is
likely to be greater. Since the GM brassicas to be field tested have been
developed to selectively target CWB and DBM pests, these GM plants
could potentially have adverse effect on other lepidopteran insects. The
project team considers that, for this effect to occur, the beneficial
lepidopterans will have to lay their eggs on these GM plants and the
hatched caterpillars will have to feed on the GM plants. Given that the
proposed application is for a small scale field test (0.4 ha) in size, the
project team considers that the potential adverse effect on these butterfly
and moth species is minimal.

7.1.81

The project team considers that a minimal direct toxic effect on
pollinators caused by the Cry protein products in the GM brassicas would
be highly improbable. The level of effect is therefore A. The project
team concurs with the applicant that this effect is negligible.
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Direct or indirect toxic effects on birds
7.1.82

Several submitters have expressed concerns about toxic effects on
earthworms as described by Vercesi et al (2006) and potential indirect
toxic effects on birds feeding on the earthworms. The project team
considers that for this toxic effect to occur, birds would have to feed on
earthworms within the field test site. The project team considers that
given the small scale of the field trial any such effect on these non target
organisms would be minimal.

7.1.83

The studies by Vercesi et al (2006) confirmed previous findings of other
authors that the use of Bt corn apparently poses minimal risks to
earthworms with regards to growth and reproduction. However, they
found a small negative effect on earthworm cocoon hatching success at
relatively high concentrations of finely ground Bt corn material. Vercesi
et al (2006) questioned whether this effect had any ecological
significance under field conditions as these experiments were carried out
in a laboratory situation. The authors state that carefully designed field
experiments were required to assess the effects of Bt corn on earthworm
populations in the field.

7.1.84

In their review, Glare and O‟ Callaghan (2000) reported that no
significant toxicity of Bt strains to any species of birds have been
recorded. Therefore, Glare and O‟callaghan (2000) conclude that any
effect of Bt on insectivorous birds is caused by a reduction in food supply
rather than through direct toxicity. Taking all of this into account, and the
previous assessment on the effects on soil biota (section 7.1.34) the
project team considers the likelihood of this effect occuring is highly
improbable.

7.1.85

The project team notes that the applicant proposes to use bird scarers to
decrease the number of birds attracted to the site. In addition, the crop
and the area surrounding the crop will be sprayed with bird repellent
(section 4.2 of the application). The proposed control (control 1.13)
requires the applicant to implement such practical measures as are
necessary to reduce the likelihood of removal of GM brassica seedlings
from the field test site by animals.

7.1.86

The project team considers that minimal direct or indirect toxic effects
on birds would be highly improbable. The level of effect is therefore A.
Taking into account the management options proposed by the applicant,
and the published literature, the project team considers this potential risk
is negligible.
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Genetically modified brassica escapes to become a weed
7.1.87

The project team considered the potential for the GM brassicas to become
a weed. There are a number of crops that have become naturalised plant
species11 in the Canterbury region and the project team notes that some of
these naturalised species have then become weedy populations (Heenan
et al, 2004).

7.1.88

The pathway by which this adverse effect may occur is by an escape from
containment of the GM brassicas and the initial establishment of a self
sustaining population. The naturalised GM population would then need
to have a selective advantage compared to wild type populations of
plants, causing the spread and persistence of the GM brassicas outside of
the cultivated area.

7.1.89

This is an application for a contained field test; therefore, this assessment
will focus on the potential for weeds to develop on the field test site and
the potential for the insect-resistance trait to be transferred to other
species in close proximity to the field test site. The impact of insect
resistant GM crops on farm management practices of other farmers is
outside the scope of this field test evaluation because this would first
require an approval for a release of the GM crop.

7.1.90

The project team has previously assessed the potential for the escape
from containment of the GM brassicas as highly improbable and the
potential for the establishment of a self sustaining population as highly
improbable. Therefore, the project team considers that it is highly
improbable that the GM brassicas would become a weed.

7.1.91

Even if the GM brassicas were to escape, expression of the Cry proteins
is highly improbable to result in the brassica becoming an uncontrollable
weed because the plants could be easily eradicated by application of
herbicide. The project team therefore considers that a minimal effect
would be highly improbable. The level of effect is therefore A. The
project team considers this potential risk is negligible.

Lepidopteran resistance trait spreads to other brassica species causing weediness
7.1.92

11

The project team considered the potential for the GM brassicas to
hybridise with non-modified Brassica oleracea or other brassica weed
species found in the Lincoln area, causing a weed species to become
more „weedy‟ than the unmodified species. A brassica expressing Cry
proteins might become more „weedy‟ than the unmodified species, if the
„weediness‟ of the unmodified species had previously been limited as a
result of insect herbivory or other impacts by pest species susceptible to
the Bt toxins, such as CWB and DBM.

Species that have escaped from cultivation and can reproduce without human intervention.
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7.1.93

The pathway by which this effect could occur is through escape of the cry
transgene to another Brassica species by pollen escape from the GM
brassicas in containment. If pollen were to be released from containment
due to a failure in the monitoring regime, it could pollinate other nonmodified Brassica oleracea or hybridise with closely related brassica
species, within the vicinity of the field test site. In order for this effect to
occur there would need to be a selection pressure exerted at the field test
site to allow insect resistant weeds to develop by selection for the
resistant mutants.

7.1.94

It is highly improbable that this scenario would occur as a result of the
GM brassica field test because the brassicas will not be allowed to
produce open flowers in the field, thus, preventing gene flow via pollen
(control 1.9). If brassicas were inadvertently allowed to flower, the only
plants that would be present on the field test site with which the brassicas
could hybridise would be the brassicas species used as controls or buffer
rows in the field test. However the proposed control (control 1.9) also
prohibits any Brassica oleracea plant, GM or non GM, from being
allowed to produce open flowers in the field test site. According to the
applicant GM brassica plants (controls and test plants) will be removed at
the end of the trial to the PC2 containment laboratory for analysis and
seed production or be destroyed (controls 1.4 and 1.12). Given the
containment controls on the application, the escape of the GM brassicas
from containment through flowering and dispersal of pollen has
previously been assessed as highly improbable.

7.1.95

The applicant has not identified weediness as an adverse effect resulting
from the proposed field test. In the application the applicant states “The
modified plants are not expected to influence the characteristics or
abundance of any other species”.

7.1.96

Submitters (including DoC) have highlighted studies regarding
hybridisation rates, crop escapes and the formation of crop-weed hybrids
in the Canterbury region (Heenan et al, 2004).

7.1.97

Submitters have also highlighted a study by Ford et al (2006) which
suggests that while B. oleracea yields only few crop-hybrids, it possesses
scope to affect rare or endangered species as B. oleracea may be found
cohabiting with such species.

7.1.98

DoC notes that if the transgene were to escape into native flora and
spread through a population of a species then it could result in a negative
impact on the intrinsic biodiversity value of that species. DoC notes that
for the transgene to escape into native flora, the transgenic plants would
have to hybridise with native species. There are seven New Zealand
genera in the family Brassicaceae, but none in the same tribe as the
transgenic plants to be trialled (Brassiceae). DoC notes that, assuming
the hybridisation between species from different tribes are rare, the
likelihood of such an event would be low, but may not be negligible.
DoC further notes that the likelihood of such an event would be further
reduced by the containment measures proposed by the applicant.
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7.1.99

After reviewing the literature provided by both the applicant and the
submitters on the ability of B. oleracea to hybridise with other Brassica
species the project team is satisfied that even if naturalised or weedy
brassica relatives were present within the vicinity of the field test site, the
proposed containment measures including the control preventing the
brassicas from releasing pollen in the field (control 1.9) would make
hybridisation highly improbable. The project team considers that should
this effect occur only non-modified brassicas in the region of the field
test site will be impacted and thus the effect will be localised and can be
managed.

7.1.100

In addition, as this effect would be a change in the weediness of plants
already considered to be weeds in the area, the magnitude of this effect is
dependent upon the extent to which the non-modified brassicas were
being limited by lepidopteran pests. The project team has not found any
evidence that these insects play a role in reducing the number of brassica
individuals in a population and consider that the CWB and DMB are
pests because they affect the marketability of individual plants not
because they kill them. The magnitude of this effect is also dependent
upon the extent to which the weeds are already being managed for
example through the use of herbicides

7.1.101

In the improbable event of insect resistant volunteer brassicas or weeds
occurring on the field test site, they could be easily identified and then
removed by spraying with any herbicide or by hand-weeding. Therefore,
the project team considers that any potential adverse environmental
impact would be minimal, and that it is highly improbable that it would
occur. The level of effect is A, and the project team thus considers that
the risk of the insect resistance trait spreading to weeds as a result of this
field test is negligible.

7.2

Effects on human health and safety

Toxic effect on humans if accidentally eaten
7.2.1

In section 5.6 of this report, the project team noted that a large number of
submitters identified consumption of GM brassica as food as a potential
cause of adverse effects on human health. A proposed control (control
5.4) prohibits human consumption of any GM brassicas or other food
crops grown in the field test site. Furthermore, this control also prohibits
these plants from being deliberately fed to animals outside the purpose of
the field test. This will prevent the entry of GM plants into the food
chain. Taking this control into account, and as noted in section 5.6, the
project team considers it highly improbable that any of the plants in the
field test will be ingested by humans.

7.2.2

Many of the submitters have raised concerns and cited references related
to potential health effects of GM crops entering the food chain. The
project team notes if, at some time in the future, an applicant proposes a
conditional or full release of GM brassicas, the applicant would then need
to provide additional information on health effects.
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Development of antibiotic resistant pathogenic bacteria through the horizontal
transfer of antibiotic resistance genes from GM brassicas to bacteria
7.2.3

This issue, which is a concern of a large number of submitters, is also
examined in section 5.6 of this report. It is noted there that the use of
antibiotics in humans is the major cause of development of resistance to
antibiotics, and that ERMA New Zealand considers the use of antibiotic
resistance marker genes acceptable in a small-scale, contained field test
as potential exposure of humans and animals is limited. It is also noted
in section 5.6 of this report that the Authority expects antibiotic
resistance marker genes to be either inactivated or removed if the GMO
were a food crop to be commercially released12. Therefore, the risk of
development of antibiotic resistance is not assessed further for this
application.

Increased allergies or toxic reactions in humans (environmental /occupational
exposure)
7.2.4

The potential for a Bt brassica plant to be more allergenic or toxic to
humans than unmodified brassicas has been considered by the project
team.

7.2.5

The applicant noted (in section 5.2 of the application) that there had been
no reports of adverse effects on the health of humans or animals from the
use in New Zealand of Bt insecticides as foliar sprays. The applicant
noted that Strizhov et al (1996) reported that alterations to the Bt gene to
enable its more efficient expression in plants did not alter the amino acid
sequence of the Bt gene protein. The applicant concluded that no novel
(ie differing from the use of Bt in foliar sprays) allergenic effects were
therefore to be expected.

7.2.6

Many submitters have referred to reports in the popular press that some
Bt expressing crops have caused allergic or toxic reactions in humans.
For example pollen produced by GM maize fields in the Philippines has
been suggested to be associated with fevers, respiratory illnesses and skin
reactions (Vidal, 2004).

7.2.7

The project team notes that a proposed control (control 1.9) will preclude
any Brassica oleracea plant in the field test site from producing open
flowers and therefore prevents the release of pollen.

7.2.8

Submitters have also referred to an article in the popular press which
states that Bt cotton fibres cause allergic reactions in those coming into
contact with them. The project team notes that the only people coming
into contact with the GM brassica plants are those trained to work with
them.

12

ERMA New Zealand 2006b. Policy documents relating to New Organisms. ERMA New Zealand
Policy Series. ERMA New Zealand, Wellington. Page 33
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7.2.9

The project team considers that in the highly improbable event that the
GM brassicas did cause an increased allergic or toxic reaction in humans
that was different from any comparable effect from the use of Bt
insecticides, the magnitude of the effect is likely to be minimal. Any
allergenic or toxic reaction would be highly localised and affect a very
small number of people due to the small scale of the field test.
Furthermore, any adverse health effects are likely to be of short duration,
as any person suffering a reaction, could be rapidly isolated from the
source of the allergen or toxin, should it be suspected or found to be the
GM brassica plants. Any adverse allergic or toxic effects would be
readily treatable.

7.2.10

Measures to prevent unauthorised entry of persons to the field test site are
included as confidential Appendices to the application; the project team
considers it improbable that unauthorised persons would gain access to
the test site and be exposed to any potential adverse effects.

7.2.11

The project team notes that persons authorised to have access to the field
test site will be fully trained by a biological safety officer in procedures
for safe handling and disposal of GM plants. An audit of these
procedures will be conducted every 6 months (section 4.2 of the
application).

7.2.12

Taking account of the evidence, referred to in section 7.2.4 above, that
the potential allergenic or toxic effects of the GM Bt plants in the field
tests are unlikely to differ from those of Bt foliar sprays, for which there
have been no reported adverse effects on human health in New Zealand;
the location of the field test site within a secure, contained site; the
procedures to prevent access of unauthorised persons to the field site; the
training of the limited number of people who will have authorised access
to the field site; and the proposed additional control preventing release of
pollen from plants in the field test; the project team considers it highly
improbable that any person will be adversely affected by GM brassica
plants in the field tests.

7.2.13

In accordance with clause 12 of the Methodology, the potential for
allergenic or toxic effects of GM brassica has been assessed together with
options for reducing the likelihood of exposure of persons to these GM
brassicas. The project team notes that exposure to this risk is voluntary
as, in accordance with the proposed controls, only authorised persons
would have access to the GM brassica plants in the field tests13. The
project team considers that the magnitude of an allergic or toxic effect on
humans is of uncertain range, however, given the potentially small
number of people who may have access to these GM brassica, and their
training, this uncertainty is insignificant.

13

For the purposes of clause 33(a) of the Methodology.
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7.2.14

Therefore, the project team considers that any potential allergic or toxic
effects in humans due to GM brassicas would be minimal, and that it is
highly improbable that they would occur. The level of effect is A, and
the project team thus considers that the risk of increased allergic or toxic
reactions in human is negligible.

7.3

Effects on relationship of Māori to the environment

Assessment of effects on the relationship of Māori to the environment
Consultation
7.3.1

Consultation with Māori occurs in order to give effect to section 6(d) of
the HSNO Act 1996. This section requires the Authority, when
exercising functions under the Act, to specifically take into account the
relationship of Māori and their culture and traditions with their ancestral
lands, water, sites, waahi tapu, valued flora and fauna, and other taonga.

7.3.2

Accordingly the Authority policy on consultation with Māori requires
that consultation be undertaken by the applicant in the first instance,
enabling the effective exchange of information between applicant and
iwi/hapū group as appropriate. In accordance with ERMA New Zealand
policy the applicant conducted level 1 national consultation with
iwi/Māori. In addition the applicant, following the advice of ERMA
New Zealand, sought to undertake „kanohi ki te kanohi‟ consultation with
Te Rūnanga ō Ngāi Tahu and Te Taumutu Rūnanga as the iwi and hapū
most affected by the field test proposal.

Ngāi Tahu
7.3.3

The applicant provided information about the proposed field trial and met
with the HSNO committee of Te Rūnanga ō Ngāi Tahu to present and
discuss the application. In their formal response, Te Rūnanga ō Ngāi
Tahu noted that the presentation was very informative and well timed
providing sufficient opportunity for the rūnanga to fully consider the
information and the likely issues of importance to Ngāi Tahu. The
response also outlined that although tribal policy opposed genetic
modification, Te Rūnanga ō Ngāi Tahu „do not oppose the proposed field
tests of genetically modified Brassica oleracea vegetable and forage
brassicas‟ given the following three points:
Knowledge and experience gained through the previous Crop &
FoodResearch onion trial process;
The trials do not involve a native or taonga species; and
There is no intention to release any GMO material into the
environment.

ERMA New Zealand Evaluation and Review Report: GMF06001

Page 106 of 216

7.3.4

The response did however raise some concerns about aspects of the
proposed field trial including the length of the trial, security issues with
regard to natural disasters or sabotage, and cross pollination or
hybridisation. Te Rūnanga ō Ngāi Tahu also requested assurance that Te
Taumutu Rūnanga would be consulted specifically, and reiterated that
although the rūnanga chose not to oppose the field trial, they do oppose
the release of genetically modified crops in New Zealand. They further
noted that they „remain unconvinced that genetic modification is the best
solution, and have questions about whether the benefits actually outweigh
the risk.‟ These concerns have been addressed below and elsewhere in
this report.

7.3.5

The applicant made a number of attempts to undertake „kanohi ki te
kanohi‟ consultation with Te Taumutu Rūnanga, but had not received a
response at the time of submitting their application with ERMA New
Zealand. Information about the proposal was provided to the rūnanga,
but again no response was received.

National Consultation
7.3.6

As a requirement of a level 1 national consultation, the applicant
distributed an information pack to rūnanga and other contacts nationally.
The pack provided information on the field trial proposal including
potential risks, costs and benefits. It also outlined the mechanisms to be
implemented to address any risks. Responses were received from nine
iwi groups (including Te Rūnanga o Ngāi Tahu). Three noted they had
no issues with the proposal two of which requested updates on the
progress of the research; two asked for further discussion on the
proposal; two supported Te Rūnanga ō Ngāi Tahu‟s position; and two
outlined a range of issues of concern. The concerns raised are
summarised as:
Cross pollination / hybridisation (addressed in section 7);
Containment / Contamination (addressed in section 4);
Lack of research and information about health and other potential
effects (addressed in sections 5 and 7);
Insufficient benefit versus maintaining New Zealand‟s reputation
internationally / export market for organic and GE free produce
(addressed in sections 5 and 7); and
Ineffective use of public research funds (addressed in section 5).

7.3.7

Though some submitters raised questions about the adequacy of Māori
consultation, the project team consider the consultative effort undertaken
by the applicant to have met ERMA New Zealand‟s requirements.
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Recommendation for future field trials
7.3.8

The project team also notes, by way of comment, that field tests of this
nature offer the prospect of working in partnership to incorporate or
contribute to the development of knowledge and understanding with
regard to Māori cultural and spiritual concerns. Crop & FoodResearch
Limited could have made better use of the opportunity to work more
closely with iwi/Māori (specifically Te Rūnanga ō Ngāi Tahu and Te
Taumutu Rūnanga) from the outset of their research programme to this
end.

Tikanga and Mātauranga Māori
7.3.9

Mātauranga Māori is essentially a system of knowledge and
understanding about Māori beliefs relating to creation, and the
relationships between entities. It is developed, like any other body of
knowledge, through experience. The primary mechanism for organising
this knowledge and a key determinant of the relationships between
entities is whakapapa - the genealogical descent of all things. Literally
whakapapa means „to lay one thing upon another‟ as, for example, to lay
one generation upon another (Barlow, 1996). It is this relationship or
whakapapa that determines the way people behave in the context of their
environmental ethical practices.

7.3.10

Inherent to whakapapa is mauri and tapu. Mauri is the indivisible quality
of the totality of an organism enabling it to move and live in accordance
with the conditions and limits of its existence (Durie, 2003). It is the
mauri that binds the physical and spiritual essence of things together. At
the point of death the mauri is no longer able to bind the two essences
together and the spiritual essence is released. The mauri is therefore a
form of energy, generating, regenerating, upholding creation and
ensuring harmony and balance to the processes of the earths ecosystems.

7.3.11

Tapu relates to the sacred quality afforded by the atua or gods (through
the relationship of all things to the atua), and is linked to ensuring healthy
practices and social regulation intended to protect mauri and mana
(Durie, 2003). Māori believe that any imbalance to mauri and tapu
through the interference with whakapapa may cause adverse effects to the
physical and spiritual health of the affected organisms or ecosystems,
including Māori themselves.

7.3.12

Tikanga is a set of ethics expressed as customs and traditions handed
down through generations. They have been developed as a result of
experience and are accepted as appropriate ways or methods of fulfilling
certain objectives and goals.

7.3.13

Many Māori assert that genetic modification, the alteration of whakapapa
and mauri, and the disregard for tapu, is in direct conflict with tikanga
and mātauranga Māori disrupting the basic structure of relationships
between generations and between species. The potential long term
effects of this disruption remain unknown. This has been widely
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recognised, including by government agencies. The Ministry for the
Environment noted in its 1996 report on „Genetically Modified
Organisms and Māori Cultural and Ethical Issue‟ that „genetic
manipulation of the human genome may be seen by Māori as interference
with the basic structure of relationships between generations and
between species, which is central to both the practical and spiritual
aspects of Māori life‟ (Gibbs, 1996).
7.3.14

Submitters too noted these concerns, either specifically referring to
potential effects to the sanctity of whakapapa and mauri, the direct
conflict with the world view of Māori, and the spiritual value and
integrity of species.

7.3.15

The project team notes that these concerns are relevant to this application
though consider that as this application involves a contained field trial,
the risks posed to tikanga and mātauranga Māori are minimal. In
addition the project team supports the approach taken by Te Rūnanga ō
Ngāi Tahu, which is to maintain a watching brief over contained research
of this kind „until such time as risks to cultural values such as
whakapapa, kaitiakitanga and rangatiratanga can be understood‟.

Kaitiakitanga
7.3.16

The role of Māori as kaitiaki has been formally recognised including in
the Resource Management Act 1991 as guardians and/or stewards of
New Zealand‟s natural resources. Kaitiakitanga is the undertaking of
duties and obligations inherited from the atua over the realms of those
atua in accordance with tikanga Māori (ERMA New Zealand 2004).
Understanding the whakapapa relationships of the natural world and the
dynamics of mauri, including being able to recognise and address issues,
are key to the role of kaitiaki. In terms of the natural environment, when
the mauri becomes depleted it is possible to revive it given suitable time
and conditions. This usually includes using mechanisms such as rāhui
(placing restrictions on specific areas or species) and appropriate ritual
practices.

7.3.17

As noted above the potential long term effects of the disruption of
whakapapa, mauri and tapu remain unknown placing increased pressure
on kaitiaki in terms of their ability to continue to oversee the natural
resources within their region. In addition, because of the new nature of
the technology, the relative levels of uncertainty, and the lack of kaitiaki
experience in this area, there is significant concern about the ability of
kaitiaki to recognise or address issues as they arise.

7.3.18

Over and above the metaphysical effects, kaitiaki are also concerned with
potentially adverse biophysical effects to native or valued species or
ecosystems. A number of consultees and submitters raised concern about
the potential for transgene escape into native or valued flora and fauna
species impacting on their intrinsic value or having other deleterious
effects. As highlighted in other parts of this report, the applicant notes
that the plants being field tested will be removed from the field before

ERMA New Zealand Evaluation and Review Report: GMF06001

Page 109 of 216

flowering, removing the potential for pollen production and therefore
cross pollination or hybridisation to occur. In addition, the applicant has
noted that there are no native Brassicaceae in the same tribe as Brassica
oleracea therefore no effect on native flora is anticipated due to the
taxonomic distances involved.
7.3.19

The applicant also noted that of the seven Brassicaceae listed as being
used traditionally by Māori for food or medicinal purposes (extracted
from Ngā Tipu Whakaoranga – People Plants Database on the Landcare
Research website) four are naturalised, three are indigenous to New
Zealand (though in different tribes to Brassica oleracea) and none are
endemic. Although two of the naturalised plants are in the same tribe and
genus as the plants to be field tested in this application, the likelihood of
cross pollination or hybridisation are considered minimal for the reasons
discussed above.

7.3.20

Concern was also raised by iwi groups consulted about the potential for
adverse effect to native or valued non-target pests, parasitoids or
predators, and the development of insect resistance to Cry toxins. These
issues are assessed in section 7.1 of this report and so, are not discussed
further here.

7.3.21

Having regarded the information available, the project team considers
that the potential for adverse effect to the role of Māori as kaitiaki to be
minimal due to the contained nature of the field trial and the controls
proposed.

7.3.22

In addition the project team took into account that Ngāi Tahu, the
acknowledged kaitiaki and mana whenua in the broad geographical
region of the proposed field trial, chose not to oppose the application.
However, in their response to consultation Te Rūnanga ō Ngāi Tahu
requested regular updates on the field test. Therefore the project team
recommends the addition of a control requiring the applicant to provide
an annual update of the progress of the field test to Te Rūnanga ō Ngāi
Tahu and Te Taumutu Rūnanga as kaitiaki over the location of the field
test (control 7.8).

7.4

Effects on the Principles of the Treaty of Waitangi

7.4.1

As there is no single point of reference defining the principles of the
Treaty of Waitangi (Te Tiriti o Waitang), the Methodology outlines the
principles defined by the Court of Appeal decision in New Zealand Māori
Council v Attorney General 1987. Of these, two are of particular
relevance to this application.
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Active Protection
7.4.2

The principle of active protection was defined as „not merely passive but
extends to active protection of Māori people in the use of their lands and
waters to the fullest extent practicable‟ (Cooke P, New Zealand Māori
Council, p66414). This principle is applicable both in terms of:
mātauranga and tikanga Māori as it relates to the knowledge
developed and established about the relationship of Māori to the
environment; and
kaitiakitanga as a tangible expression of the rights of Māori over
their traditional lands, waters and other natural resources.

7.4.3

The project team, on considering the impact of the proposed field trial in
relation to this principle, gave specific weight to the response and
position of Te Rūnanga ō Ngāi Tahu, as the kaitiaki most directly
affected. In particular Te Rūnanga ō Ngāi Tahu noted that contained
field trials of this nature may provide opportunities for knowledge
creation in relation to the potential impacts on mātauranga and tikanga
Māori, and to the role of kaitiakitanga over such areas. On this basis the
project team considers any potential adverse effect in relation to the
principle of active protection to be minimal.

Redress
7.4.4

This principle describes the obligation on the Crown to not unduly
impede or diminish its capacity to provide redress where a valid Treaty
grievance is established. Though no such grievance has been established
to date, a number of relevant claims have been lodged in accordance with
the Treaty of Waitangi Act 1975 with the Waitangi Tribunal.

7.4.5

Of particular moment is the WAI262 claim (known as the Flora and
Fauna Claim) which asserts specific rights over native and valued flora
and fauna, including their genetic make up. Claimant evidence includes
assertions about the inability of the HSNO Act 1996 decision making
framework to deal effectively with cultural issues, particularly in regard
to genetic modification.

7.4.6

Though the outcome of this claim is yet to be decided upon the project
team consider it useful to bring to the Authority‟s attention. In particular,
with regard to the principle of redress, claimants may consider that a field
trial of genetically modified plants poses unnecessary risk to native flora
and/or fauna species limiting the options for redress.

14

ERMA New Zealand 2004. „Incorporating Māori Perspectives in Part V Decision Making‟. ERMA
New Zealand Policy Series: Protocol 1: ERMA New Zealand, Wellington.
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7.4.7

The project team having considered this issue note that due to the
contained nature of the field trial application, and the specific measures
proposed to ensure the absence of pollen, that any potential adverse effect
in terms of the principle of redress will be minimal.

7.5

Effects on the market economy

7.5.1

None of the identified adverse or beneficial effects on the market
economy from this proposed field test was considered to be potentially
significant and thus requiring assessment.

7.5.2

This application is for a small scale contained field test with a fixed time
period after which all plants will be removed. Thus the project team
notes that the significant adverse and beneficial effects associated with
this application are not economic in nature and this is not an application
for which an assessment of economic effects is relevant.

7.6

Effects on society and community

Potentially significant adverse effects
7.6.1

None of the identified adverse effects on society and community from
this proposed field test was considered to be potentially significant and
thus requiring assessment.

Potentially significant beneficial effects
Enhancement of knowledge and understanding of horticultural practise for
crops genetically modified for reduced insecticide
7.6.2

Submitter 8251 supports the project team and applicant‟s view that the
field test will “further increase collective knowledge in transgenic crop
deployment.”

7.6.3

The project team notes that the applicant has considerable experience and
a long track record in this area of research. If the field test application is
approved, the project team considers that a minor enhancement of
knowledge and understanding of crops genetically modified for reduced
insecticide use is considered to be likely. This beneficial effect will
accrue to the staff immediately involved with the activity. This potential
benefit also includes an understanding of the agronomic performance of
the genetically modified plants (1.7.1). A broader moderate beneficial
effect accruing to the wider scientific community is considered to be very
unlikely. The level of effect is D-E. The project team has assessed this
effect as non-negligible.
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Upskilling of staff and increased experience in working with gene technology in
the field
7.6.4

The second identified potentially significant beneficial effect is that of
upskilling of staff and increased experience in working with gene
technology in the field. This is similar to the previous non-monetary
beneficial effect but focuses on field practice. The project team considers
that the effect would be minimal as it is limited to those directly working
with the field test and it is considered likely. The level of effect is thus
D. The project team has assessed this effect as non-negligible.
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8

Evaluation of additional matters

8.1

Additional matters
Section 44A of the HSNO Act 1996 requires the Authority, in deciding
whether to approve or decline an application to field test in containment a
genetically modified organism, to take into account:
(a) any adverse effects of developing or field testing the organism on
human health and safety; and the environment, in particular
ecosystems and their constituent parts; and
(b) any alternative method of achieving the research objective that has
fewer adverse effects on the matters referred to in paragraph (a) than
the development or field test; and
(c) any effects resulting from the transfer of any genetic elements to
other organisms in or around the site of the development or field
test.

8.1.1

All potential adverse effects of the proposed field test have been
examined in sections 5 and 7 of this report. The potential effects
resulting from the transfer of any genetic elements have been assessed in
sections 4.4 and 8.4 of this report.

8.2

Evaluation of alternative methods to achieve the
research objective

8.2.1

The primary goals of this field test are to assess resistance of GM
brassicas to insect pests, the environmental impacts of the GM brassicas
and the agronomic performance of these GM plants under natural
environmental conditions, in particular, natural caterpillar infestation.

8.2.2

The applicant has demonstrated insect control in the laboratory and in
greenhouse assays but the extent of insect control in GM brassicas under
natural agronomic situations is not known. GM plant lines often exhibit
subtle phenotypic differences that only become apparent during field
trials and are not evident under contained greenhouse conditions.

8.2.3

The applicant considers that field testing is the only way to generate
scientifically meaningful data that directly addresses these goals because
of difficulties in replicating natural environmental conditions present in a
field site, in an indoor containment facility. The project team agrees with
the applicant and considers that there are no alternative methods of
achieving the primary goals of the field test as stated above.

8.2.4

A number of alternatives exist for achieving the secondary goal of
reducing pesticide usage in a brassica cropping system. The applicant
considers that the most appropriate method is through the use of DBM or
CWB resistant or tolerant cultivars. If such genes exist in wild
populations, there are non-genetic engineering technologies available to
transfer such traits into cultivated crops. However, there is only one
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example of a cabbage line with DBM resistance under development
(Song et al, 2006) and no examples of CWB resistant cultivars due to the
lack of insect resistant germplasm in cultivated or wild populations (S.
Gower (Crop & Food Research New Zealand, brassica breeder 1970s -,
in litt.).
8.2.5

Other alternatives include the use of Integrated Pest Management (IPM)
strategies and organic growing methods, which have been identified by
submitters and the applicant (see Appendix 4 of the application). An
IPM system was developed for brassicas by Crop & Food Research
(Berry, 2000). This involves a combination of non-insecticidal controls
such as the use of natural enemies, and monitoring for insect pests. In
2001, an independent survey showed that 80% of growers in the main
vegetable brassica –growing region in New Zealand were using IPM
(Manktelow et al, 2005).

8.2.6

The applicant considers the effects of all potential methods, including
GM crops should be studied in order to determine which method offers
the most sustainable cropping system. The introduction of insecticidal
transgenes into plants could enhance an IPM strategy.

8.2.7

The project team considers that the adverse effects of field testing the
genetically modified brassicas are very low particularly after taking
account of the impact of containment or other controls and therefore any
differences compared with alternative methods are likely to be
insignificant.

8.3

Monitoring of effects

8.3.1

It is the stated policy15 of the Authority to examine, with every GMO
application, but especially outdoor developments and field tests, the
practicality of monitoring for possible effects or other factors.
Information of this nature could be valuable in providing a platform for
examining future applications (especially releases) and for providing a
positive assurance of the efficacy of containment and other controls.

8.3.2

In section 6.42 of the application, the applicant states that “As part of this
field test several areas of monitoring are being conducted relating to plant
phenotype, chemical input, effect on non-target organisms and soil
ecology.” In addition to assessing the agronomic performance of the GM
plants, the applicant proposes to conduct experiments to measure the fate
of DNA in the soil during and after the GM plants are removed from the
site, and an assessment of effects on soil biota and non-target
invertebrates such as aphids and ladybirds.

15

ERMA New Zealand 2006b. Policy documents relating to New Organisms. ERMA New Zealand
Policy Series. ERMA New Zealand, Wellington page 11.
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8.3.3

In section 5.4 of the application, the applicant states that “This field test
will also provide an opportunity to conduct impacts research to assess the
environmental effect of such trail. Resources from our current FRSTfunded impacts programme will be used to conduct monitoring of this
field test. As part of the proposed impacts research associated with this
field test the effect of the Bt-containing plants on the soil microflora and
biota will be assessed. In addition, research will be conducted on the
effect on non-target parasitoids, invertebrates and predators and on the
potential for HGT.”

8.3.4

The project team considers that in addition to the above, further
information on the following topics would be useful in considering future
applications: (a) the persistence of Cry toxins in the soil, either through
the release from roots of GM plants, or breakdown of plant material and
their effects on soil communities; and (b) the hybridisation potential of
Brassica oleracea in the field.

8.3.5

The project team advises that any additional information on
environmental effects that can be generated during this field test should
be encouraged however small; and notes that the information from such
studies will be useful, if not essential for any future applications for
release or conditional release of GM brassicas.

8.4

Transfer of genetic elements

8.4.1

For the purposes of section 44A(2)(c) of the HSNO Act 1996 the project
team and the applicant considered the potential effects of genetic transfer
to non-genetically modified organisms of the same species and to related
species (hybridisation and introgression). An example of introgression is
that of a transgene from a transgenic plant to a wild relative as the result
of a successful hybridization. Potential effects arising from the transfer
of genetic elements to other brassica crops or wild relatives by
hybridisation is assessed in section 7 of this report. The potential for
adverse effects arising from transfer of genetic material to other
organisms such as bacteria, viruses, animals or humans via horizontal
gene transfer (HGT) is assessed in section 4.4.

8.4.2

The potential effects arising from the transfer of genetic elements to other
brassica crops or wild relatives by hybridisation has been assessed in
section 7.1.66. Given the containment controls on the application, the
escape of the GM brassicas from containment through flowering and
dispersal of pollen has previously been assessed as highly improbable.

8.4.3

The potential for HGT to act as a pathway for escape of the genetic
elements found within the GM brassicas has also been assessed in
section 4.4 of the E&R report and in section 5.2C of the application. The
project team has considered the potential for genetic material from the
GM brassicas to escape containment via HGT from the GM brassicas to
insects that may feed on brassicas and pathogenic microorganisms that
infect these GM brassicas. The project team considers that escapes via
these pathways are highly improbable.
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8.4.4

The project team also considered the potential for genetic material from
GM brassicas to escape containment via HGT to soil bacteria,
particularly in the rhizosphere. As discussed in the ERMA New Zealand
(2006c), HGT from transgenic plants to bacteria is theoretically possible,
but, based on studies in the laboratory and in the field, the likelihood of
detecting such an event using current techniques is highly improbable.
However, the project team considers that the conditional probabilities
required for escape of GM brassica material via HGT to soil
microorganisms is at worst improbable (remote).
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9

Previous similar applications

9.1

Previous field trials in New Zealand

9.1.1

The Authority must consider each application on its merits and is
therefore not bound by the stance it has taken in previous decisions.
However, the Authority may wish to reflect on statements it has made in
previous decisions where similar issues are raised in this application.

9.1.2

No field test applications for GM brassicas have previously been
considered by the Authority. However, Crop & Food Research at
Lincoln has previously conducted three field tests of vegetable and/or
forage brassicas developed via Agrobacterium mediated transformation
(Christey et al., 1997; 1999a; 1999b). All three previous field tests were
approved by the Minister for the Environment as recommended by the
Genetically Modified Organisms (GMO) Interim Assessment Group
(IAG) (IAG approvals 41, 53 and 54). The majority of the plants in these
trials were developed via Agrobacterium rhizogenes mediated
transformation and were transgenic for NPTII. In addition some plants
contained a non-modified Bt gene. Other genes introduced conferred
reduced ethylene production, Basta resistance or ß-glucuronidase (GUS)
production. In addition, broccoli developed via Agrobacterium
tumefaciens mediated transformation was also field-tested in two of these
field tests. These plants were either transgenic for Basta resistance or for
reduced ethylene production. All of these previous field tests required
the removal of flower buds to prevent pollen and seed dispersal, disposal
of foliage via autoclaving and immediate removal of volunteer plants
after the field test. Field tests were inspected by the IAG and monitored
for 1 year after removal of the plants for the presence of any GM
volunteers.

9.1.3

In addition to the above mentioned field tests carried out by the applicant,
three other field tests of GM brassicas have previously been conducted in
New Zealand. These field tests for Brassica napus and Brassica rapa
(canola) in North Otago or Canterbury were approved by the Minister for
the Environment on the recommendation of the IAG and deemed
approved under the Hazardous Substances and New Organisms Act 1996
as trial numbers 42, 43 and 60 in the New Zealand Gazette No. 101 (July
1998). Two field tests were for plants modified for tolerance to
glyphosate (Trial Nos 42 and 60) and Trial No. 43 was for plants
modified for kanamycin resistance (NPTII), male sterility and restoration
and for resistance to glyphosinate herbicides.

9.1.4

The project team notes that over 60 GM field trials have been conducted
in New Zealand and no adverse effects have resulted. As summarised by
Christey and Woodfield (2001) these field tests include a variety of
vegetable, forage, flower, fruit and tree crops modified to express a range
of marker and reporter genes. In addition these plants also contained
genes to confer herbicide resistance, insect resistance, virus resistance,
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bacterial resistance, altered colour, altered stature, altered flowering, or
reduced ethylene production.
9.1.5

The most recent GM field test approved by the Authority was application
GMF03001 which aims to test Allium cepa modified with the CP4
EPSPS gene conferring resistance to glyphosate. In this field test, the
onions are monitored for the presence of reproductive structures weekly
and flowering within the field test site was not permitted.

9.2

Consideration of the organism by another country

9.2.1

The project team notes that internationally there have been several
considerations of genetically modified Brassica species including
B. oleracea, B. juncea, B. napus and B. rapa modified for a range of
traits including insecticide resistance, herbicide resistance and male
sterility. The project team has focussed on GM B. oleracea modified for
insect resistance.

9.2.2

The project team notes that there have been several notifications and two
permits issued in the United States relating to field testing B. oleracea
genetically modified for insect resistance (Information systems for
Biotechnology, no date). Both of the permits were issued to Cornell
University and involved the expression of the cry gene cry1a(c)16.

9.2.3

The project team notes that there have been field tests of GM B. oleracea
genetically modified for insect resistance notified in European countries
including Finland, and the Netherlands (European commission,
directorate general, joint research centre, no date)17.

9.3

Information on other jurisdictions

9.3.1

Genetically modifed Brassica oleracea have not been commercially
released anywhere in the world (OECD Biotech Database, No date).
However, Bt expressing maize and cotton crops have been commercially
released and were grown on over 26M ha in 2005 (James, 2006). A large
group of countries, including New Zealand have authorised crops
containing cry genes for human consumption and animal feed use
(OECD Biotech Database, No date).

16
17

APHIS # = 96-073-02r and APHIS # = 95-090-01r
B/NL/98/05 and B/FI/99/1MB
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10

Associated Approvals

10.1.1

The GM brassicas to be field tested were previously developed in New
Zealand under ERMA approval code GMD000814. This development
(GMO00/CFR002) was approved under delegated authority by the Crop
& Food Research Lincoln IBSC. The purpose of that development is „To
improve pest and disease resistance as well as to improve quality,
nutritional and storage attributes of vegetable brassicas.‟

10.1.2

The project team notes that any GM brassicas developed or imported
under any ERMA approval could be field tested if they comply with the
purpose and organism description as described in Section 1 and Section 3
of this report.

10.1.3

The project team considers that if any of these GM brassicas were
transferred from the field test site back to a containment structure, these
GM brassicas would then subject to the original development or import
approvals.
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11

International obligations

11.1.1

For the purposes of consistency with New Zealand‟s international
obligations, under Section 6(f) of the HSNO Act 1996, the project team
has considered whether there are any international obligations that may
be affected by the field testing of the GM Brassicas should the Authority
decide to approve the application.

11.1.2

The project team considers that it is ERMA New Zealand‟s responsibility
as the focal point to notify the Biological Clearing House of this field
test, if approved, under the Cartagena Protocol.
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12

Overall evaluation

12.1.1

The project team has assessed the risks, costs and benefits of the
proposed field test of GM brassicas taking into account the proposed
controls and has reached the following conclusions. These are also
summarised in table 2.

12.1.2

The project team has concluded that the risk that DBM and CWB, which
are major insect pests of brassicas, would develop resistance to Bt toxins,
leading to a loss of the effectiveness of Bt sprays to control these insect
pests is negligible.

12.1.3

The presence of GM brassicas in the field test site would pose a
negligible risk to the localised soil biota. The risk to the soil community
in terms of a reduction in biodiversity is negligible.

12.1.4

The risks to non-target organisms were considered by the project team.
There is negligible risk of GM brassicas being toxic or harmful to grazing
animals. The risk of indirect or direct toxicity to beneficial insects, such
as honey bees, other pollinators, and native insects, parasitoids and
predators is also negligible. The project team considers that the risk that
GM brassicas could have direct toxic effects on non-target pest insect
species is low.

12.1.5

The risk of GM brassicas becoming weedy is considered negligible.
Gene flow, through pollen dispersal, resulting in transfer of lepidopteran
resistant traits to other brassica species causing weediness is considered
to be a negligible risk to the environment. This includes the particular
issue of horizontal gene transfer which has also been assessed as
negligible.

12.1.6

The project team considers that preventing GM brassicas from producing
open flowers in the field test site is a key aspect to containment of the
GM brassicas in the proposed field test. This will prevent the movement
of pollen off site and thereby production of seed. Several proposed
controls have been designed to ensure that GM brassicas do not produce
open flowers in the field test site. The project team considers that it is
highly improbable that this containment measure would fail as GM plants
will be removed from the field test site as soon as they initiate bolting, an
event which is easily observed and which occurs well before any open
flowers are produced.

12.1.7

Other containment measures have been proposed by the project team
which concludes that if these measures were adopted, it is very unlikely
that the GM brassicas would escape from the field test site.

12.1.8

The health risks of GM brassicas to humans and animals through toxicity
or allergenicity are considered by the project team to be negligible.
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12.1.9

The risks to the relationship of Māori to the environment, particularly
with regard to mātauranga and tikanga Māori, and kaitiakitanga were
considered to be negligible. In making this assessment, the project team
gave particular weight to the position taken by Te Rūnanga ō Ngāi Tahu,
the iwi most affected by this proposal, who chose not to oppose the
application.

12.1.10

The risks to the principles of the Treaty of Waitangi are considered to be
negligible, given the contained nature of the field test and the position
taken by Te Rūnanga ō Ngāi Tahu.

12.1.11

The project team considered that there were no significant economic
effects of the proposed field test.

12.1.12

The project team considers that the benefits to be derived from the
proposed field test are primarily the increase in scientific knowledge and
information. The applicant is likely to obtain specific research benefits,
including information on the agronomic performance of the brassicas.
Individual staff members will also gain knowledge and experience in
working with GM plants and conducting field tests. These two benefits
are considered to be non negligible. The project team acknowledges that
the proposed field test could provide information on the environmental
effects of growing GM brassicas in New Zealand, but did not consider
this to be potentially significant.
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Table 2: Summary of overall evaluation
Description
Magnitude

Likelihood

Effect
level

Uncertainty and Comments

Sections of
report

Adverse effects (Risks and Costs)
A. Adverse environmental effects
Development of resistance to Cry
toxins in DBM and CWB
Reduction in soil biodiversity

Highly
improbable
Very unlikely

A

Not significant uncertainty taking into
account the small scale of the field test site.
The project team considers that the impact
of GM brassicas on the soil biota would be
localised to the area around the GM plants
within the field test site. Taking into
account that the Cry proteins will degrade,
toxicity effects, if any, would be localised,
temporary and reversible.
Some uncertainty. However, grazing
animals are specifically excluded from the
field test site.
Significant uncertainty. However, any effect
on grazing animals would be extremely
small.

7.1.1 –
7.1.23
7.1.24 –
7.1.34

Some uncertainty.
Some of the identified predators and
parasitoids may be susceptible to some of
the modifications that could potentially be
field tested.
Some uncertainty as to what effect the Bt
toxin will have on the non-target pests.
Not significant uncertainty.
Some degree of uncertainty but any effect
would be extremely small.

7.1.49 –
7.1.62

Minimal
Minimal

B

Harm to grazing animals from Cry
proteins

Minimal

Highly
improbable

A

Harm to grazing animals due to
animal pathogens developing
antibiotic resistance via HGT from
the GM brassicas
Indirect or direct toxic effects
causing harm to parasitoids and
predators

Minimal

Highly
improbable

A

Minimal

Very unlikely

B

Direct toxic effects on non-target
pest insect species
Direct toxic effect on beneficial
insects or native insects (including
honey bees and other pollinators)

Minimal

Unlikely

C

Minimal

Highly
improbable

A
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7.1.39 –
7.1.44
7.1.45 –
7.1.48

7.1.63 –
7.1.72
7.1.73 –
7.1.81

Description

Magnitude

Likelihood

Direct or indirect toxic effects on
birds

Minimal

Highly
improbable

GM brassicas escapes to become a
weed
Lepidopteran resistance trait
spreads to other brassica species
causing weediness
B. Adverse effects on human
health and safety

Minimal

Highly
improbable
Highly
improbable

A

Increased allergies or toxic
reactions in humans (environmental
/occupational exposure

Minimal

Highly
improbable

A

Not significant uncertainty because of the
small scale nature of the field test

7.2.4 –
7.2.14

Adverse effects on Tikanga and
Mātauranga Māori

Minimal

-

-

7.3.9 7.3.15

Adverse effects on Kaitiakitanga

Minimal

-

-

Some degree of uncertainty as there are still
significant gaps in information and
understanding about the potential impacts of
genetic modification technology on
Mātauranga and Tikanga Māori.
Some degree of uncertainty due to the
potential for adverse effect to non-target
(particularly native) species, and the role of
Māori as kaitiaki over those species.

Minimal

Effect
level
A

A

Uncertainty and Comments
Not significant uncertainty.
Some degree of uncertainty but any effect
would be extremely small.
Not significant uncertainty because of the
the small scale nature of the field test
Not significant uncertainty.

Sections of
report
7.1.827.1.86
7.1.87 –
7.1.91
7.1.92 –
7.1.101

C. Adverse effects on the
relationship of Māori to the
environment
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7.3.16 –
7.3.22

Description

Magnitude

Likelihood

Effect
level

Uncertainty and Comments

Sections of
report

Minimal

-

-

Some degree of uncertainty with regard to
7.4.1 – 7.4.7
possible impact on the principles of active
protection and redress caused by the
potential for adverse effect to native species.

Minor
Moderate

Likely
Very unlikely

E
D

There is little uncertainty about the
realisation of these benefits.

7.6.2 – 7.6.3

Minimal

Likely

D

There is little uncertainty about the
realisation of this benefit.

7.6.4

D. Adverse effects on the
Principles of the Treaty of
Waitangi
Adverse effects on the Principles of
the Treaty of Waitangi

E. Benefits to society and the
community
Enhancement of knowledge and
understanding of horticultural
practise for crops genetically
modified for reduced insecticide

Upskilling of staff and increased
experience in working with gene
technology in the field.
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14

Appendices

14.1
Appendix 1:
1: Decision
Decision pathway
14.1 Appendix
pathway
Figure 11 FLOWCHART
Decision path for applications to develop or field test any GMO in containment
(application made under section 40 of the Act and determined under section 45 of the
Act).
For proper interpretation of the decision path it is important to work through the flowchart in
conjunction with the explanatory notes
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FIGURE 11 EXPLANATORY NOTES
An application may include a number of organisms or may be for a „generic‟ application. In
both of these cases the organisms having similar risk profiles should be grouped into
categories. Each category should be considered separately via the path below.
Items
1, 2 &
3:

The information that should be reviewed includes the application, the E&R Report
and supporting documentation. In addition there may in some cases be information
provided by experts and submitters.
The review of information should occur in terms of section 40(2) of the Act and the
following clauses of the Methodology – 8 (relevance and appropriateness of
information), 15 and 16 (submissions), 20 (information from other jurisdictions),
and 23 (further information). Additional information may need to be sought under
section 52 or 58 of the Act.

Item 4:

If the applicant is unable to provide sufficient information for consideration then the
application is not approved. In these circumstances the Authority may choose to
decline the application, or the application may lapse.

Item 5:

Section 39(1) of the Act specifies the purposes for which the Authority may approve
importation, development or field testing of a new organism. Specifically section
39(1)(a) refers to the development of any new organism, and 39(1)(b) to the field
testing of any new organism.

Item 6:

Clearly identify the scope of the organism description with particular reference to
whether the application is generic, or refers to a number of organisms.

Item 7:

Identify risks, costs and benefits
The range of risks, costs and benefits to be identified should be that covered by
clauses 9 and 10 of the Methodology (sections 5 and 6 of the Act). However, effects
arising from the transfer of genetic elements, as set out in section 44A(2)(c) of the
Act, must also be considered if the application is for a development that does not
take place in a containment structure or is a field test.
There are two steps within this part of the process:
Step 1: Identify all risks, costs and benefits (adverse and beneficial effects) that
can be thought of, to provide a starting position that is as comprehensive as
possible. To be comprehensive all the aspects listed in sections 5 & 6 of
the Act should be considered. For adverse effects this will require
identifying the hazards and pathways. For beneficial effects, this will
require identifying the nature, sources, and pathways.
Step 2: Undertake a preliminary evaluation of all risks, costs and benefits and
remove from further consideration all those that can be readily concluded
to be not potentially significant, having regard to the characteristics of the
organism and the circumstances of the application.
All risks, costs and benefits that are not judged to be potentially significant
and which are not carried through to assessment should be documented and
a record of why they have not been carried through to assessment
maintained.

Item 8:

Mandatory controls for certain developments (those that do not take place in a
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containment structure) and all field tests are set out in section 45A of the Act. These
relate to removal and/or destruction of material from the site. The Authority must
set controls for the removal of the organisms and any heritable material and may set
controls for the removal or destruction of genetic elements (this is a matter for the
discretion of the Authority). The impact of these controls also needs to be
considered.
Item 9:

Assess risks (and costs)
Assess all risks (and costs) identified in Item 7 as being potentially significant. Most
of these risks and costs will relate to matters in sections 5 & 6 of the Act. In
undertaking this assessment the Authority must take into account the principles of
the Treaty of Waitangi (section 8, and clause 9(c)(iv)).
The assessment should also consider the following matters listed below that have
particular relevance for these types of applications.
The ability of the organism to escape from containment (section 44)
Although strictly speaking, this requirement applies only to field test applications
and not to development applications (see section 45(1)(a)(ii)), it is prudent and good
practice to consider it anyway. This element must be considered in an integrated
way in the assessment process because the ability to escape depends on the
containment controls set.
Self-sustaining population (section 37).
Section 37 of the Act requires the consideration to have regard to the ability of the
organism to establish an undesirable self sustaining population and the ease of
eradication if it were to establish such a population. Undesirable means (in effect)
able to create significant risks.
Alternative research methods (section 44A(2)(b))
For certain developments (those that do not take place in a containment structure)
and for all field tests, section 44A of the Act requires alternative means of achieving
research objectives to be taken into account. The word “reasonable‟ is used to
reflect the availability of some discretion to the Authority.
The following steps apply:
1.
Consideration of whether there are any other ways of achieving the
research objectives which pose less risk (taking account of the mitigating
impact of controls as well as the absence of controls).
2.
Consideration of whether the difference between possible approaches is
sufficient to justify declining the application.
Additional matters
Other matters to be considered in the assessment are:
the extent to which the risk will be mitigated by the setting of
containment and other controls, including the mandatory controls in the
Act; and
the extent to which the risk will be mitigated by the ability to eradicate
the organism if it becomes established.
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The Methodology
The assessment of risks (and costs) should be carried out in accordance with the
following clauses of the Methodology - 22 (risks, costs and benefits), 25 (scientific
information, uncertainty and other values), 29 to 32 (scientific and technical
uncertainty), 12 to 14 (assessment of risks, costs and benefits and relevant risks,
costs and benefits), 24 (recognised techniques) and 33 (approach to risk).
Each risk (and associated cost) should be assessed individually, considering also the
level of risk if containment or other controls fail, as well as the probability of such a
failure.
The approach to risk and the approach to uncertainty are addressed separately.
Although the issue of how risk averse to be and that of dealing with uncertainties are
different, in practical terms they are often addressed using similar approaches.
The following three steps are not sequential and must be taken together for each risk:
Estimate
magnitude
and
likelihood
(probability)

Estimate the magnitude of the identified adverse effect if it should
occur, and the likelihood of it occurring (pathway).
In estimating the magnitude of the adverse effect take into account
the extent to which the risk might be mitigated by how or whether it
might be possible to eradicate the organism if a significant adverse
effect eventuated (section 37).
The risk characteristics listed below under „approach to risk‟ will
affect the estimate of the magnitude of the effect.

Approach to
risk (clause
33)

When estimating the likelihood of the effect occurring, consider the
full pathway, that is, all the possible steps that must occur before the
final identified effect is realised. Estimating the likelihood requires
combining (multiplying) all of the individual likelihoods for each
link in the chain of events.
When considering applications, the Authority must have regard to
the extent to which the following risk characteristics set out in
clause 33 exist:
a) Exposure to the risk is involuntary:
b) The risk will persist over time:
c) The risk is subject to uncontrollable spread and is likely to
extend its effects beyond the immediate location of
incidence:
d) The potential adverse effects are irreversible:
e) The risk is not known or understood by the general public
and there is little experience or understanding of possible
measures for managing the potential adverse effects.
Consider each risk in terms of the factors listed and decide whether
to be risk averse by giving additional weight to that risk. This may
be done as part of estimating the magnitude of the effect or where
this is not relevant, it may be done separately.
Where the Authority chooses to be risk averse, and there is
uncertainty as well, the approach to risk may be consolidated with
the approach to uncertainty by adopting a conservative approach
such as the worst feasible case scenario.
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Approach to
uncertainty
(section 7
and clauses
29-32)

Uncertainty
For each component (magnitude and likelihood) consider the degree
of uncertainty associated with the estimation of each component. In
some cases it may be clear that the uncertainty could be reduced by
gathering further information (undertaking more scientific tests, or
extending the literature search). Before requesting or seeking
further information it is important to consider how important the
uncertainty is in terms of the decision (clause 29(a) – materiality),
and to essentially consider the cost-effectiveness of gathering
further information.
Another approach to addressing uncertainty is to look at a range of
scenarios and consider a best feasible-worst feasible scenario range.
However, where there is a large degree of uncertainty, this may not
be particularly meaningful for calculating the level of risk. In other
cases, calculating the level of risk for each end of the range may
result in a fairly similar level of risk. Where this does not occur,
rather than presenting a wide range in the level of risk it may be
better to concentrate on analysing why the uncertainty occurs and
whether or not there is any obvious way of resolving it.

Section 7 of the Act requires the Authority to be cautious where
there is scientific and technical uncertainty. Caution may be applied
by adopting a conservative approach in assessing risks, for example,
adopting the worst feasible case scenario in calculating the level of
risk.
Additional controls
Controls additional to those mandated in section 45(2) and 45A of the Act (see item
8) will need to be considered, in order to mitigate risks to whatever level is
considered to be appropriate, and to provide adequate containment. Controls need to
provide for the matters set out in the 3rd Schedule as well as providing for any other
matters that are required to give effect to the purpose of the Act.
Item
10:

Consider each of the assessed risks in turn and determine whether it is negligible.
Take into account the particular characteristics of the organism and the context of
the application.
Consider also the cumulative effect of the assessed risks. If each of the risks is
considered to be negligible, but the risks cumulatively are not negligible, then take
the clause 27 path. This may not be relevant to containment applications.
At this point the decision path branches. Where all risks are negligible, and the
cumulative effect of the risks is considered to be negligible then take the clause 26
option and move to item 11. If one or more of the risks is considered to be nonnegligible, or the cumulative sum of the risks is non-negligible, then take the clause
27 option and move to item 13.

Item
11:

If risks are negligible and there are no external non-negligible costs, then the fact
that the application has been submitted is deemed to demonstrate existence of
benefit, and no further benefits need be considered. The application can then be
approved under clause 26 (via item 12).
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If risks are negligible, but there are non-negligible external costs then the decision
must be made under clause 27 (via items 13 and 14).
Item
12:

The meaning of the phrase “adequately contained” needs to be extended so that it
covers both the satisfactory biological and/or physical containment of the organism
and the satisfactory application of the mandatory and (if appropriate) discretionary
containment controls set out in section 45A of the Act.
If the organism description was revised in item 15, the considerations in this item
should relate to the revised organism description.
If, as a result of this consideration, further revision of the organism description is
required, the determination as to whether the organism can be adequately contained
should be repeated for the new organism description.

Item
13:

If some of the risks or external costs are non-negligible, or the cumulative sum of the
risks and costs is non-negligible then assess the benefits in terms of clause 13 of the
Methodology.
Estimate the benefits in terms of the magnitude of the beneficial effect if it should
occur, and the likelihood of it occurring. As for risks, there may be uncertainty
about the benefits and this should be addressed in a similar manner to that described
in item 9.

Item
14:

Weigh up the adverse and beneficial effects (costs, risks and benefits), applying
clause 34 of the Methodology (aggregation and dominant effects).
While the approach to risk has been considered for each individual risk it should also
be applied to a review of the aggregate effect with respect to all risks. A similar
approach should be taken to uncertainty, with reference to clause 29(b) (materiality),
and section 7 (caution).

Item
15:

At this step the scope of the organism description for generic applications should be
reviewed. If changes are made to the organism description, items 6 to 14 above
should be repeated for the revised organism description. Then the weighing up
process in this item for the revised organism description should also be repeated.
The scope of the organism description has been identified in item 6. This step in the
decision-making process confirms the scope of the organism description in such a
way that the risk boundaries are defined.
Controls have been considered at the earlier stages of the process (items 8, 9, and
12). However, this step confirms and sets the controls. Controls flow from, but are
considered in conjunction with, the organism description. If controls are changed at
this point, the previous steps from item 7 onwards need to be repeated.
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14.2

Appendix 2: Government Departments and other agencies
notified of application

AgResearch Limited

Ministry of Health

Ashburton District Council

Ministry of Pacific Island Affairs

Banks Peninsula District Council

Ministry of Research, Science &
Technology (MoRST)

Buller District Council

Museum of New Zealand - Te Papa
Tongarewa

Canterbury Regional Council

National Institute of Water & Atmospheric
Research Limited (NIWA)

Central Otago District Council

Nelson City Council

Chatham Islands Council

New Zealand Association of Resource
Management

Christchurch City Council

New Zealand Institute for Crop & Food
Research Limited

Clutha District Council

Northland Regional Council

Department of Internal Affairs

Otago District Health Board

Dunedin City Council

Otago Regional Council

Environment Bay of Plenty

Queenstown-Lakes District Council

Far North District Council

Rangitikei District Council

Fish & Game Council of New Zealand

Rotorua District Council

Fish & Game Council Otago

Scion

Fish & Game Nelson/Marlborough

Selwyn District Council

Food Standards Australia New Zealand

South Taranaki District Council

Gore District Council

Southland District Council

Grey District Council

Southland Regional Council

Health Research Council of New Zealand

Tairawhiti District Health

Horizons Regional Council

Taranaki Regional Council

Horowhenua District Council

Tasman District Council

Horticulture and Food Research Institute
(HortResearch)

Taupo District Council

Human Rights Commission

Television New Zealand
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Hurunui District Council
Institute of Environmental
SciencE&Research Limited (ESR)

Thames Coromandel District Council
Timaru District Council

Invercargill City Council

Transit New Zealand

Kaikoura District Council

University of Auckland

Kaipara District Council

University of Canterbury

Land Transport Safety Authority

University of Otago

Landcare Research New Zealand Limited

University of Waikato

Landcorp Farming Limited

Victoria University of Wellington

Mackenzie District Council

Waimakariri District Council

Manaaki Whenua Landcare Research

Waimate District Council

Marlborough District Council

Wairoa District Council

Massey University

Waitakere City Council

Massey University - Albany Campus

Waitaki District Council

Matamata-Piako District Council

West Coast Regional Council

Minister of Conservation

Westland District Council

Ministry for the Environment

Whangarei District Council

Ministry of Agriculture and Forestry Biosecurity New Zealand
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14.3

Appendix 3a: Submitters wishing to be heard
Submitters wishing to be heard on Application GMF06001 by Crop & Food
for GM brassicas

Submission
Organisation
ID
8211
8101
GE Free Northland (in
Food and Environment)
7378
7597
7921
7784
Bannatyne Landscape
Architecture
7954
7753
Royal Forest & Bird
Protection Society
7755
8185
8247
7937
GE Free New Zealand (In
Food and Environment) Inc
8054
8058
7914
8267
7719
7987
Soil & Health Association
7404
8222
8087
8493
8333
7599
8231
7425
7497
8156
Sunset Coast Organics Ltd
8192
7986
7515
7510
8194
7452
8094
7966
7722
8098
8096

First Name

Surname

Shushila
Shushila

Ajani
Ajani

Margaret
Peter
David
Kay

Aylward
Bacchus
Bailey
Bannatyne

Michael
Jocelyn

Becker
Bieleski

Jocelyn
Jody
Bronwyn
Claire

Bieleski
Bisschops
Blair
Bleakley

Jennifer
Beverley
Jenni
Catherine
Shirin
Steffan
Berthine
Jarad
Michael
Jon
Scott
Jesse
Forrest
Sabina
Marina
Anisa
Derrick
Paul
Bill
Jane
Christopher
Katherine
Elvira
Charles
Leith
Alex
Sandra

Blyth
Blyth
Boulton
Brackley
Brown
Browning
Bruinsma
Bryant
Burton
Carapiet
Casley
Chalmers
Chambers
Chiquet
Churchill
Clarke
Davies-Payne
de Spa
Demeter
Demeter
Dempsey
Dewar
Dommisse
Drace
Duncan
Duncan
Duncan
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Submission
Organisation
ID
8263
7533
7903
7970
7858
8081
8099
Aoraki (Canterbury)
Province of 'The Green
Party of Aotearoa'
8004
Fine Fettle Cafe
7672
7484
8042
8212
8199
7691
8041
Far North Organic Growers
& Producers Society (Inc)
7941
7940
8107
7965
NZ Plant Breeding &
Research Association
8155
Centre for Integrated
Research in Biosafety
(INBI)
7683
7467
7339
7826
St. Mary's Environmental
Care Group
7710
7811
Kaiora Organic
7576
7661
Te Runanga-a-iwi o Ngati
Kahu
7968
8209
8036
8037
8283
8112
8203
7973
7711
7340
7884
8117
8102
GE Aware Nelson

First Name

Surname

James
Helen
Johnathan
Dennis
Franceska
Emily
Ryan

Eastman
Eggers
Eisen
Enright
Francina
Friedlander
Garland

Monika
Jan
Russell
Marcus
ZL
Simon
Lois
Helen

Geister
Gerritsen
Goddard
Graf
Grammer
Griffiths
Griffiths
Guthrie

Michael
Annette
Sue
Ann

Hamblett
Hamblett
Hamill
Harper

Jack

Heinemann

George
Siggi
T
Frank

Hendry
Henry
Higginson
Hoffmann

Stephanie
Austin
Carol
Victor

Hogan
Holden
Hollebon
Holloway

Sarah
Frida
Franz
Maria
Margaret
Phillippa
Marissa
Celine
Bruce
Kristen
John
Susie
Susie

Hunger
Inta
Iseke
Iseke
Jackson
Jamieson
Johnpillai
Kearney
Kendall
Khaine
Lawson
Lees
Lees
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Submission
Organisation
ID
8138
Te Waka Kai Ora
Incorporated Society
8028
8249
8122
7657
8026
8259
BioGro New Zealand
8168
Pacific Institute of
Resource Management
(PIRM)
8214
7943
8069
Greenpeace
8417
8289
Sustainable Future
8085
8154
7843
7478
7942
8023
8221
8091
7862
7816
8227
8093
8335
7684
8100
Green Gloves
7432
The Blueberry Farm and
Out of the Blue Adventures
7898
8129
8130
8334
7616
7732
8079
8158
Life Sciences Network Inc.
7545
7789
A B Annand & Co. Ltd
7513
8255
8135
8136
8180
Takou River Farm

First Name

Surname

Paul

Maanu

Campbell
Ian
Hamish
John
Debs
Seager
Cliff

MacDuff
MacLachlan
Macnab
Martin
Martin
Mason
Mason

Kim
Mary
Bunny
Mary-Anne
Wendy
Kirsten
Kim
Joseph
John K
Barbara
Chris
Jo-ann
Michael
Angela
Adeyemo
Brendan
Gertraud
Dennis J.
Sam
Logan
Mandi

McBreen
McCammon
McDiarmid
McGregor
McGuinness
McKenzie
Merry
Moncarz
Morris
Mountier
Myers
Nock
North
O'Donnell
Olusola
O'Shea
Ostwald
Paul
Peacocke
Petley
Porta

Rebecca
RB
Iris
Raylene
Matthew
Simon
Martin
William
David James
Jay
Bonnie
LH
Dennis
Valerie
Ian

Potts
Powell
Powell
Price
Prockter
Riddell
Robinson
Rolleston
Rouse
Scanlon
Schaab
Shand
Shepherd
Shepherd
Sizer

ERMA New Zealand Evaluation and Review Report: GMF06001

Page 144 of 216

Submission
Organisation
ID
8160
Federated Farmers of New
Zealand (Incorporated)
7791
8089
8179
Spot On Installation Ltd
7565
8181
8230
Sustainability Council
8164
8080
7984
7952
Bio Ag New Zealand
7512
8250
Friends of the Earth
8225
7807
7808
7572
8258
8008
8143
7667
Capital GE Free
7766
8024
Organics Aotearoa New
Zealand
8251
Scion
7971
8182
7323
8183
8220
8265
7905
7726
7907
8149

First Name

Surname

Carly

Sluys

Grant
Keryn
Yaron
Janelle
Sophie
Simon
Susie
Rebecca
Bridget
Phyllis
Michael P.
Denys J.
Deborah
Martina
Pedro
Adrian
Bruno
James
Joke
Kara
Raymond
Doug

Smith
Squires
Swisa
Taege
Taptiklis
Terry
Thomas
Thompson
Thrussell
Tichinin
Trott
Trussell
Tsavousis
Tschirky
Tschirky
Tyler
Vadigno
Valley
van Staveren
Vandeleur
Vogt
Voss

Christian
Scott
Sarah
Caroline
Susan
Peter
AK
Melanie
Jeanette
Chris
Elizabeth

Walter
Walters
Walters
Ward
Washington
Wham
White
White
Wilson
Wood
Wycherley
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14.3

Appendix 3b: Submitters not wishing to be heard

Submitters not wishing to be heard on Application GMF06001 by Crop & Food
for GM brassicas
Submission
ID
8243
8388
8478
7688
8355
7639
8246
7418
7812
7961
8389
8390
7516
8066
7975
7974
8184
7695
8127

8060
7359
7956
8391
8006
7429
8377
8392
8067
8068
8059
8466
8056
7979
8393
7910
7759
8357

Organisation

Physicians and Scientists
for Responsible Genetics
(New Zealand)

Department of
Conservation
Garuda Biodynamic
Instutite

First Name

Surname

Kim
Tony
Sarah
Donna
Trudy
Amanda
Gail
Barbara
Tina
Ann
Jeff
Rhonda
Elisabeth
Michaela
John
Noelene
Ginny
Sandra
Jean

Ace
Achtzehner
Adams
Adams
Agar-Mendousse
A'Hara
Aiken
Aires
Aitchison
Aitken
Albom
Albom
Alington
Allen
Almond
Almond
Amaya
Anderson
Anderson

Denny
Moea
Sophie
Annette
Asela

Anker
Armstrong
Arnoux
Assen
Atapattu

Glen

Atkinson

J
Wendy
Alan
Elaine
Johannes
Hans
Odile
Helen
Barbara
Jeremy
Terry
Roger W.

Bach
Bailey
Bainbridge
Bainbridge
Bakker
Bakker
Balas
Balch
Baragwanath
Barker
Barlow
Barraud
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Submission
ID
7892
8268
7815
8282
7680
7889
7873
8448
7714
7864
7865
8358
8394
7929
7801
8359
8275
7785
7751
8290
8479
7488
8072
8071
8070
8395
7669
7668
8057
7745
7602
7570
8455
7426
7476
7546
7412
8075
8396
7660
8186
7682
7405
8240
8373
7883
8187

Organisation

Waitakere City Council

First Name
Rosemary
Alice
Nigel
Nicola
Carly
Cornelia
Carolyn
Rachel
Glenys
Colin
Christine
Doreen
Bill
Peter
Ann
John
Bronwyn
Penny
Helen
Lisa
David
Chris
J
D
Carol
Mary
Gary
Christine
Peter
Michelle
Russell
Anne
Mark
Carol
Margaret
Bhavani
Barry
Beatrice
Angela
Dawn
Di
Lawson
Thelma
Robyn
Christine
John
Peter
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Surname
Bartle
Bartlett
Bartlett
Basham
Batchelor
Baumgartner
Baxter
Bayliss
Bean
Beardon
Beardon
Beer
Beetz
Beetz
Bell
Bell
Bell
Benians
Bennett
Benson
Benson
Berg
Bergersen
Bergersen
Bergquist
Bishop
Bishop
Bishop
Black
Black
Blankenbyl
Bluck
Bodeman
Booth
Borshevsky
Boudreaux
Boudreaux
Bourhis
Bove
Bowen
Boyd
Bracewell
Bracewell
Bracey
Bradley
Bradshaw
Brake
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Submission
ID
8492
7992
8073

8053
7569
7420
8076
7472
7953
7846
7626
8086
8055
7447
7687
8074
7571
7901
7894
8347
7886
8336
8188
7866
7844
7543
7767
8090
8051
8482
8052
7708
7509
8142
8049
7717
7945
7727
7837
8477
7704
7681
8449
7648
8397
7421

Organisation

Canterbury Branch of
National Beekeepers'
Association Inc

First Name

Surname

Virginia
Nick
Roger

Braun
Braxton
Bray

Kirsten
Helen
John
Cathrin
Kathryn
Marney
Heather
Clare
E
Katharine
Matthew
Rupert
Sonia
Marianne
Elisabeth P J
Kyle
Ian
James
Rose
Kama
Maria
Kim
Susan
Elise
Blake
Roger
Fiona
Julie
Barbara
A.J.
William
Natalie
Katja
John L
Andrew
Kazel
Alison
Elizabeth
Daniel
Helen
Joycelyn
S
Bevan

Bridge
Briggs
Broad
Brockes
Brodie
Brosnan
Brown
Brown
Brown
Brown
Brown
Brown
Browne
Brunner
Burgess
Burmeister
Burn
Burnett
Burton
Burwell
Butler
Calcott
Calvert
Calvert
Cameron
Cameron
Cameron
Cameron
Campbell
Campbell
Candarr
Carrad
Carson
Carter
Carter
Cass
Cathro
Chalmers
Chalmers
Charters
Chee
Chew
Chignell
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Submission
ID
8050
8025
7752
8483
8456
7716
7806
7461
8189
7620
7477
8166
7958
7842
7536
7904
8702
8005
8366
7673
7882
7491
7743
7443
8430
7715
8398
7556
7955
7744
7932

Organisation

First Name

Surname

Lisa
Adrienne
Ian
Theodore
Judith N
Daniel
Marie
Spencer
Lisa
G
Joshua
Dennis
Bruce
Anna
Rose
Lynn
Carlos
Anne
Deryn
Lucille
Sheryl
Polly
Sonia
Demelza
JM
Suzanne Maree
Emma
Lara
Kyla
Amanda
Carole J

Christensen
Christensen
Christensen
Chrysoulis
Chrystall
Clark
Clayton
Clubb
Clunie
Coddington
Cole
Collie
Collings
Collings
Collins
Conant
Constable
Cook
Cooper
Cooper
Copeland
Copeland
Corbett
Costa
Costello
Couper
Cowan
Coxhead
Cresswell
Crisp
Crocker

7530
7560
8092

Hugh
Maria
Ian

Cronwright
Cross
Crossan

8077
7946
8241
8488
8215
8345
8191
7654
7542
8190
7553
8450
7409

Delwyn
Harold
Melissa
Anna
Tony
Mike
John Michael
Peter and Gabi
Hailey
Brian
Jel
Helen
Linda

Cunningham
Curry
da Souza
Dadson
Dale-Low
Daly
Daly
Dane
Dann
Darlow
Davenport
Davies
Davies

Newbury School

Sisters of Mercy Rotorua
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Submission
ID
8193
8399
8226
7430
7931
8443
8287
8400
8048
7416
7638
7613
7601
8344
7959
8378
7792
7908
7978
7981
8401
7795
7794
7969
8402
7361
7454
7442
8403
8097
8379
7534
7441
8405
8404
7549
7469
7990
8457
7774
8002
7933
7577
7885
8047
7508
7874
7721

Organisation

Lifestyle Organics Ltd

First Name
Joy
Sue
Victoria
Leeann
Barbara
EF
Lynne
Amy
Collette
Rob
Sara
Patricia
Art
Amy
Lorna
Alan
Warwick
Mike
Karen
Floyd
Amy
Tessa
Fred
MW
Emily
Ellen
Kerry
Bryan
Tam
Katrina
Camilla
Grant
Ronald
Anj
Dean
Chris
Edith
Grant
Ben
Paul
Sally
Crystal
JM
Steven
Dawn
Elaine
Lesley
Karen
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Surname
Davies-Payne
Davis
Davis
Dawson
Dean
Dempsey
Dempsey
deRuiter
Devcich
Dewdney
Dickon
Dixon
Dol
Donovan
Douglas
Dover
Dowling
Drake
Driver
Driver
Drury
Dryburgh
Dryburgh
Dunbier
Duncan
Dunckley
Dunning
Duxfield
Eastwood
Edmonds
Edstrom
Eggers
Elder
Ellery
Ellery
Elliott
Ellis
Ellis
Elms
Elwell-Sutton
Enting
Epps
Erasmuson
Erickson
Eskelsen
Everitt
Fallon
Farmer
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Submission
ID
7760
7938
8280
7854
8406
7983
7985
8195
8407
7664
7963
8253
7902
8088
7916
8161
7551
8354
8223
8470
8232
8045
7487
7470
8339
7485
8284
8196
7765
7511
8044
7462
8103
8471
8197
7656
7655
8453
7475
8351
8352
7748
7749
8408
8376
7685
8442

Organisation

First Name
Jenni
Alia
Penny
Marta
Kate
John
Margaret
Gloria
Marina
Karen
Andrew
Frances
Elspeth
Sharon
Elisabeth
Allan
Ann
Kaori
John
Richard
Tanya
Noeline
Veronica
Wendy
Jason
Nina
Silvia
Stacey
Cathy
Nicola
Justin
David
Stephen
Helen
Joel
Betty
Alan
Paddy
Jenny
Maria
Rod
Barbara
Roger
Linda
Kathleen
RW
Miriam

ERMA New Zealand Evaluation and Review Report: GMF06001

Surname
Fernandez
Finn
Finn
Fisch
Fitzharris
Flux
Flux
Forgie
Formannoij
Forno
Forsberg
Forsey
Fougere
Fowler
Frankish
Frazer
Fullerton
Fumoto
Gadd
Gall
Gallot
Gannaway
Gardiner
Garlick
Garman
Garrett
Gassebner
Gasson
Gaul
Gee
George
Geraghty
Gilberg
Gilbertsen
Gilbertson
Gilderdale
Gilderdale
Gilgenberg
Gilgenberg
Gill
Gill
Gillatt
Gillatt
Gilmore
Gisho
Glensor
Godfrey
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Submission
ID
7833
7834
8459
7573
8043
7706
8409
7925
7924
8410
7490
8159
8104
8485
7419
8040
7566
7976
8198
8105
8106
8441
7887
7486
7535
7920
7840
7391
8411
7606
7605
7848
8412
8200
8413
7805
7451
8039
7640
7407
7803
7563
8350
7718
8038
7678

Organisation

Kaiwhenua Organics
Charitable Trust

First Name

Surname

Rhonda
Albino
Melissa
Clare
Julie M
M
Rachel
Jason
Lianne
Carol
Mitchell
Carol
Chris
Karen
Robert
Hugh
Helen
Hannah
Robin
Marion
Verena
Anna
Megan
Margaret
Siobhan
Hannah
Sandy
Hugh
Rob
Nina
Reuben
Malibu

Gola
Gola
Goodwin
Goodwin
Gould
Gould
Graham
Grainger
Grainger
Grant
Grant
Greenslade
Greenwood
Gregory
Gregory
Grenfell
Griffen
Griffin
Griffiths
Groth
Gruner
Gundesen
Gundesen
Gwynn
Hale
Hales
Hall
Halliday
Hamill
Hamill
Hamill
Hamilton

Louise
Zac
Temujin
Ann
Marilyn
Robert
Nick
Diana
Suzanne
Julianne
Wendy
Lynda
Jenny
Garth

Hammond
Hanley
Hanlon
Hannah
Hannah
Hansen
Hanvey
Hardwick-Smith
Hardy
Harman
Harper
Harris
Harris-Mackay
Hart
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Submission
ID
7666
8421
7554
7951
7950
7733
7919
7431
8110
7482
8269
7636
7897
7949
7649
7446
7853
8111
7757
7788
7641
7703
8245
7936
7793
8201
8242
7879
7585
8163
7888
7581
7610
7609
8078
8046
7797
7798
8429
8491
7768
7917
8266
7624
8202
7558
8291

Organisation

First Name
Annette
Stephen
Shirley
Faye
Michelle
David
Emma
Kim
Paula
John
Christine
Annie
Richard
James
Mike
Colin
Nichola
Margaret
Gina
Nicole
Scott
Carissa
Lorraine Ann
Patricia
Mary
Antony
Patrick
Angela
Anne
Ben
Allister
Sophie
Christine
Vic
Martin
Brendon Nathaniel
Malcolm
Heather
D
Hayley
Maureen
Sally
Mark
Spencer
Greg
Margie
Peter
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Surname
Hart
Hatfield
Hawkes
Hawtin
Hawtin
Head
Heather
Hedges
Henderson
Henderson
Henley
Henry
Henschel
Herbert
Heron
Hewens
Hicks
Hicks
Higham
Hilton
Hindman
Hine
Hird
Hirst
Hobbs
Hodgson
Hogan
Hollands
Hollis
Holmes
Holmes
Holmes
Holmes
Holmes
Holtman
Hooker
Hopkirk
Hopkirk
Hoskin
Houkamau
Howard
Howe
Howell
Hudson
Hughson
Hulse
Humphris
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Submission
ID
8489
8162
7473
7437
8108
8109
8150
7731
7506
7436
7494
7995
7881
7730
8445
8472
8035
7408
7406
8113
7493
8363
7915
8034
7541
8369
8370
8288
8114
8484
7603
7927
7433
7838
8338
7877
7625
8270
7769
8386
7362
8115
7676
8165
7324
7645
8444

Organisation

Interchurch Bioethics
Council

Attitude Foods

First Name

Surname

Peter
Anna
Kate
Charlotte
Bruce
Janet
Colin
Hilary
Kent
Jo
Bryan
Catherine
Vicki
Skye
JMA
Wendy
Gillian
Sharron
Helen
Audrey

Hunt
Hunter
Hunter
Hurley
Hyslop
Hyslop
Iles
Iles
Inglis
Innes
Innes
Iremonger
Irons
Isaac
Jackman
Jackson
Jackson
Jackson
Jamieson
Jarvis

Margaret
A
Nigel
Linda
Laraine
Brian
Ann
Oraina
Stan
Tessa
Nick
Nicki
Jodie
Marc
Rosie
Lyne
Amelia
Steve
James
Selina
John
Michael
Nathan
Sue
Jessica
Robert
SP

Jefferies
Jeffreys
Jenkins
Johansen
Johnstone
Jones
Jones
Jones
Jones
Jones
Jones
Joyce
Kahle-Smith
Kampschulte
Kaplan
Kearns
Keene
Kelly
Kemp
Kendal
Kenderdine
Kennedy
Kennerley
Kernot
Kerr
Kershaw
Kibblewhite
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Submission
ID
8281
7379
8205
8204
7547
8001
7674
7651
7435
7756
7700
8134
8414
8033
7702
7814
8494
8285
7453
8207
7445
8415
8416
7440
7526
8206
8116
7552
7348
7349
7457
8031
8361
8360
7466
7463
7637
7926
8210

8118
8120
8119
7642
7875
7713
8029

Organisation

The National Beekeepers
Association of New
Zealand

First Name

Surname

Rhondda
Bridget
Jenni
Helen
Hazel
Bruce
MJ
Tracey
Catherine
Sarah
Debbie
Thomas
Lisa
Sarah
Ann
Claudia
Leanne
Guenther
Marlene
Salvatore
Thomas
Ann
John
Judy
Craig
Richard
Baerbel
Claude
Bill
Alice
Eduard
Ron
Linda K.
Yolande
Robin
Christina
Brendon
Lesley
Jane

King
King
Kingston
Kingston
Kitto
Kivell
Koppenol
Kuck
Laing
Laing
Laing
Land
Lane
Langi
Langis
Lapp
Lassman
Latoschik
Laureys
Lauria
Lauterbach
Lawrence
Lawrence
Lawrence
Le Vaillant
Leckinger
Leeker
Lehwenz
Leonard
Leonard
Letifov
Lidgard
Light
Light
Linnell
Locke
Lodge
Lord
Lorimer

Marleen
H
Kevin
Gabriella
Bera
Benton
Kate

Lust
Lyons
Lyons
Mabbs
MacClement
Macdonald
MacFarlane
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Submission
ID
7923
7922
7675
8374
7438
7584
7380
8169
7787
7802
8167
7561
7899
8364
7586
8228
8121
7574
7559
8219
7896
7527
8170
8239
7709
7694
7692
7724
7998
7809
7537
8030
8447
8027
7614
8365
7483
7539
7514
8418
7891
7890
7410
7918
8419

Organisation

Otira Ora Ltd
Eco-Organics

First Name
Viv
Will
Colin
Callum
Dianne
Kayla
Rose
A. O.
Christine
D. P.
Gregory
John
Louise A.
Simon
Daniel
Graham
Lisa
Steve
Caroline
Cecelia
Alison J
Vicki
Monica
Veronika
Fiona
Aileen
Des
Helen
Gael
Robyn
Peter
Elizabeth
Julie
Mike
Suilva
Margaret
Mandy
Robyn
Fiona
Shelley
David
Alison
Diana (Sally)
Annie
Dave
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Surname
MacFarlane
MacFarlane
MacGillivray
MacKenzie
MacKenzie
Mackenzie-Kopp
Mackinnon
MacLennan
Maechler
Mahoney
Maitland
Malcolmson
Malone
Marler
Marrow
Marsden
Marshall
Marshall
Marshall
Martin
Martin
Martin
Martinez
Maser
Mather
Matheson
Matheson
McCarthy
McConachy
McCool
McDonald
McDowell
McGill
McGlynn
McIntyre
McKenzie
McMullin
McNiece
McQueen
Meek
Meier
Meier
Meiklejohn
Melchior
Mellinger
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Submission
ID
7471
8440
7578
7893
7622
7999
8238
8420
8224
8256
8171
7868
7729
8083
8368
8276
8123
7876
7856
7458
7663
7345
7690
8172
7579
7895
8125
8124
7764
8422
7507
8248
8486
8385
8808
7780
8021
7935
8292
7786
7608
8022
7612
7611
7643

Organisation

University of Otago
Enterprise Office

Colville Cooperative
Society

First Name

Surname

Alexia
Helga
Solveig
Stevo
Linda
Ian
Bruce
Annamaree
John
LS
Miranda
Robyn
Claude
Kathy
David
Ben
Jackie
Bret

Mengelberg
Meyer
Mikkelsen
Milasinovich
Miles
Milestone
Mills
Mills
Milnes
Minifie
Mirosa
Mitchell
Moffat
Moore
Moorhouse
Morice
Morison
Morris

Leone Dawn
Irina
Arna
Lora

Morrow
Mosina
Mountain
Mountjoy

Jennifer
Inga
Maja
Andrew P.
Emma
Angus
Eva
Jill
Norma
Bryce
Jean
Patsy
Susan
Peter
Susan
Barbara Ann
Anthony F
Suzanne
Lucina
Kath
Annette
Len
Raewyn

Mulcock
Muller
Mumenthaler
Murray
Napier
Napier
Naylor
Needham
Netana
New
Nuttall
O'Brien
Oldfield
Olorenshaw
Olsen
Olsen
Opie
Orchard
Orr
O'Sullivan
Oughton
Oughton
Palmer

ERMA New Zealand Evaluation and Review Report: GMF06001

Page 157 of 216

Submission
ID
7728
7813
8213
8293
8020
7982
7464
8000
7540
8019
8032
8423
7947
7529
7528
7647
7964
8151
7845
8487
7644
7771
8128
7548
8381
8208
8462
7847
7607
8126
8387
7480
8424
7424
8264
8356
7328
7781
7646
7712
7822
7870
8018
7977
8425
7568
8003

Organisation
Kiwi Organics

Jews For GE-Free Food

First Name
Mike
Nic
Pam
Robyn
David
Ian
Kathryn
Donna
Neville
Hilary
Richard
Julie
Jane
Bill
Shirley
Ian
Rosamund
Christopher
Hilary
Vanessa
Eva
Joanna
Cornelia
Carol
Deana
Robert John
Ursula
Denis
Lee
Alan
Don
Tina
Amanda J
Linda
Rachel
Trish
Bryan
Sathish
Paul
Michael
Theresa
Valerie
RA
Abbie
Cornelia Elisabeth
Gail
Jim
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Surname
Parker
Parkes
Parsons
Patchett
Pate
Pavitt
Pavlovich
Peacock
Pearson
Pedersen
Pender
Penman
Penton
Perrins
Perrins
Perry
Perry
Petzold
Phillips
Pickering
Pick-Stone
Piekarski
Pike
Pirika
Platt
Pollock
Poole
Postelnik
Prebble
Preston
Prince
Pritchard
Probett
Procter
Puentener
Puharich
Pulham
Puthigae
Qualtrough
Quinlan
Radley
Raethel
Randell
Read
Regnier
Reichert
Reid
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Submission
ID
8131
8132
8261
7855
7604
7580
7417
8017
8016
8015
8337
8426
7723
7770
7944
8133
7705
7460
8279
7906
7427
7411
8464
7928
7782
7413
8014
7939
7790
7456
7455
7474
8467
8468
7758
8465
7750
7742
7618
7679
7696
8427
8218
8217
8348
7761
8428

Organisation

First Name
Amanda
Anita
Amber
Wally
Stephen
Zahira
Marie
Lauren
Anne
W
Josie
Maz
A
Jay
Carl
Reihana
Christy G
Margo
Adrian
Lana
Lisa
Marie-Helene
Chris
Stephen
Andrea
Radha
Alan
Rod
Ann Merete
Robyn
Momoe
Arron
Hans
Janice
Ingrid
Silvia
Mike
Jacalyn
G
Christine
Katerina
Noemi
Helen
Laura
David
D
Jennifer
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Surname
Reid
Reid
Rennie
Richards
Richardson
Rickard
Ricketts
Riley
Ringer
Ringer
Roberts
Robertson
Robertson
Robinson
Robinson
Robinson
Robinson
Robinson
Roche
Rosenburg-Smith
Ross
Roussel
Rowse
Ruddock
Ryan
Sahar
Samuels
Sandle
Sandnes
Sands
Sato
Sawers
Schaper
Schaper
Schloemer
Schneider
Scott
Scott
Scrymgeour
Selby
Seligman
Selisker
Shaft
Shaft
Shanks
Shaw
Sheat
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Submission
ID
8173
8461
8439
8254
8013
7754
7428
8490
7479
7900
7852
8244
7582
8476
8382
8012
7583
7623
7665
7912
7913
7422
7980
7997
8011
7835
7909
8064
8375
7972
7962
8137
7544
7555
7869
7957
8371
8372
8431
7650
8432
8383
8174

Organisation
NZ Soil & Health
Association, Levin Branch

Phaedra Environmental
Trust

Smith Seeds Limited

Nelson Environment
Centre

First Name

Surname

Ian

Sheen

Melody
Linda
Elizabeth
Melody
Sue

Sherwood
Shewan
Shewan
Shinnick
Shotton

Mark
Heather
Tom Hamilton
Linda
Frank Y T
Susan
Gail
Eileen
Campbell
Ross
Lisa
Sandy
Vicki
April
Vernon
Robert
Inga
Julian
Phil
Sarah
Heather
Rona
Ron
Keryn

Sidebotham
Simpson
Simpson
Simpson
Sin
Skarsholt
Smart
Smith
Smith
Smith
Smith
Smith
Smith
Smith
Smith
Smith
Smith
Smith
Spear
Spence
Spence
Spencer
Sperber
Squires

Elizabeth
Pauline
Derek
Alia
Jerry
Rachel
Betty
Arthur
Stephanie
Jo
Prasado
Diane
Prue

St John-Ives
Standeven
Stembridge
Steward-Finn
Stewart
Still
Stockman
Stockman
Stoessel
Strahan
Straub
Strevens
Stringer
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Submission
ID
7401
7423
8176
8175
7720
7967
7434
8340
7617
7841
8178
7489
7839
7871
7796
8262
8433
7763
7619
7596
8139
7600
7492
7762
8010
7880
7538
7621
7465
8177
7994
7993
7991
7988
7403
7481
8009
8341
8362
7444
7662
8343
7872
7693
8140
7930
7598

Organisation

First Name
Julia
Lea
Sebastian
Tamara
David
Karen
Leone
Bridget
David
Anne
Richard
Ali
Diane
KJ
Jacky
Ashley John
Leigh
Kim
Nick
Whaitaima
Alan
Rachel
Jeremy
Clive
John
Faye
Peter
Ben
Pam
Liese
Hadleigh
Michelle
Abbie
Colin
Bridgitte
Jocelyn
Scott
Chris
Christine
Lesley
Abraham
Ian
Kathryn Mun Jing
Jaron
Richard
Lindsay
Jacqueline
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Surname
Struyck
Sturmer
Suggate
Suggate
Sullivan
Summerhays
Summers
Sutherland
Sutton
Sweeney
Swemmer
Symmons
Takiwa
Tankard
Tate
Tatton
Tay
Tay
Te Puni
Te Whare
Thatcher
Thomas
Thomas
Thomas
Thompson
Thompson
Thompson
Thomson
Thomson
Thomson
Thomson
Thomson
Thomson
Thomson
Thornley
Thornton
Thurston
Toal
Todd
Towart
Treadwell
Trethowen
Tsui
Turnbull
Turner
Twiname
Tyrrell
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Submission
ID
7557
7810
7439
8434
8141
7832
7831
7415
8435
8084
7532
8063
8436
7747
7783
7575
7459
7658
8144
7830
7746
8437
7567
8469
7773
8286
8152
7911
7863
7677
8157
8384
7960
8257
7828
7686
8460
8065
8082
7659
8145
7772
7827
8146
8153
7707

Organisation

NZBio
Pesticide Action Network
Aotearoa NZ

AgResearch Limited

First Name

Surname

Michelle
Ian Holms
Elisabeth
Yolanda
Annemarie
Nora
Vera
B
Willow
Ans
Steph
Tom
Maureen H
Maureen
Hetty
Johanna
Kerstin
Gabriella
Julene
Yannick
Scott
Peter
Monica
A
Ralph
Michael J
Klaus
GM
Gisella
Ailsa Ceri
Nick
Leah
Meriel

Udy
Upton
van Alkemade
Van den Bemd
van der Linde
van der Voorden
van der Voorden
van er Waag
van Heugten
van Sabben
Vaughan
Veitch
Verrill
Verstegen
Vink
Vroegop
Wagner
Waizenegger
Wake
Wakelam
Walden
Walker
Walker
Wallace
Wallace
Walsh
Wandlwelt-Gruner
Waring
Warmenhoven
Warnock
Warren
Watson
Watts

Peggy E.
GM
Chris
Dale
Andrew
Bernard
Betty
Katharine
Paul
Sam
Jane
Louise
Avis

Webb
Weir
Wells
Welty
West
West
Wheeler
White
White
White
Wickham
Wilkinson
Wilkinson
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Submission
ID
8480
8147
8148
7402
7878
7550
8342
8271
7934
7414
8216
7989
7564
8481
7725
7689
7615
8260

8007
7857
8438
7867
7701

Organisation

MW Design Limited

Royal Forest and Bird
Society (Northern Branch)

Bio Dynamic Farming and
Gardening Association in
NZ Inc

First Name

Surname

Justin
John
Thelma
Mike
Nicola
Steve
Leah
Annie
Joan
Peter
Judy
Michelle
John
Beverly

Williams
Williams
Williams
Williams
Williams
Williams
Wilson
Wilson
Wilson
Winter
Wood
Wood
Wood
Woods

Terry
Paul
Abigail
David

Woods
Woodward
Woollcombe
Wright

Ingrid
Helen
Catherine
Elliott
Stephen

Wubben
Yensen
Young
Young
Zanetti
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14.4

Appendix 4: Summary of Public Submissions

A Environmental aspects
Effects; Issues; Topics

Comments by project team

(1). Contamination of non-GM crops,
vegetables, wild brassica, honey by
pollen from GM crops

Sections 4, 5 and 7 of the E&R report address these aspects.
A control is proposed [Appendix 6: control 1.9] to ensure
that no pollen is produced by brassica in the field test.
The project team notes that if at some time in the future, the
applicant applies to allow pollen production in the field,
such as in the case of conditional or full release of GM
Brassicas, it would then be essential to provide additional
information on contamination.
One submitter has raised a concern about pollination of
genetically modified plants occurring within glasshouses
particularly with regard to the need to ensure no pollinators
escape. While this is outside the scope of the field trial, the
project team notes that the applicant has indicated that
plants in the glasshouse will be hand-pollinated (refer
section 4.3.45). The project team also notes that this
activity will fall within an existing HSNO approval for
development of a new organism in containment. The
project team considers that adherence to the requirements of
the Plant Standard (155.04.09), as required by the
development approval, will ensure no pollinators escape
from the facilities.
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
7691, 7672, 7661, 7657, 7597, 7576, 7565, 7531,7512, 7452, 7378,
7323, 7726, 7719, 7784, 7807, 7808, 7843, 7696, 7700, 7695,7694,
7688, 7680, 7679, 7675, 7666, 7659, 7658, 7638, 7651, 7650, 7642,
7640, 7639, 7622, 7607, 7605, 7604, 7603, 7596,7584, 7582, 7581,
7575, 7570, 7568, 7567, 7558, 7554, 7553, 7550, 7548, 7543, 7539,
7538, 7536, 7537, 7530, 7514, 7593, 7489, 7486,7483, 7480, 7479,
7477, 7472, 7473, 7466, 7464, 7461, 7459, 7447, 7445, 7442, 7441,
7440, 7430, 7429, 7424, 7422, 7421,7420, 7416, 7414, 7403, 7391,
7379, 7359, 7733, 7731, 7727, 7725, 7721, 7720, 7715, 7713, 7773,
7771, 7768, 7764, 7760, 7758, 7754, 7752, 7743, 7797, 7798, 7796,
7792, 7790, 7787, 7780, 7805, 7803, 7848, 7846, 7845, 7844, 7842,
7839, 7838, 7837, 7834, 7833, 7831, 7832, 7830, 7828, 7822, 7815,
7814, 7812, 7858, 8078, 8082, 8084, 8079, 8080, 8081, 8089, 8091,
8093, 7942, 7943, 7905, 7884, 7862, 7854, 7856, 7938, 7939, 7944,
7931, 7930, 7929, 7927, 7928, 7924, 7925, 7920, 7916, 7912, 7913,
7911, 7910, 7909, 7906, 7902, 7897, 7895, 7894, 7891, 7890, 7886,
7880, 7878, 7877, 7875, 7873, 7872, 7871, 7869, 7867, 7865, 7864,
8069, 8096, 8098, 8102, 8117, 8122, 8129, 8130, 8206, 8198, 8196,
8193, 8190, 8189, 8188, 8174, 8172, 8169, 8209, 8211, 8212, 8214,
8220, 8222, 8280, 8276, 8275, 8264, 8228, 8229, 8232, 8238, 8238,
8241, 8242, 8243, 8244, 8246, 8266, 8261, 8262, 8268, 8269, 8270,
8271, 8227, 8231, 8247, 8248, 8249, 8252, 8263, 8265, 8267, 8286,
8282, 8284, 8285, 8281, 8213, 8215, 8216, 8217, 8218, 8203, 8199,
8194, 8192, 8195, 8183, 8179, 8135, 8136, 8147, 8148, 8156, 8164,
8112, 8101, 8099, 8094, 8067, 8068, 8071, 8072, 8073, 8075, 8076,
8097, 8103, 8104, 8105, 8106, 8110, 8121, 8124, 8125, 8128, 8131,
8132, 8134, 8140, 8141, 8142, 8144, 8145, 8146, 8151, 8152, 8159,
7936, 8162, 8163, 8165, 8166, 8167, 8074, 8283, 8470, 8469, 8467,
8468, 8466, 8464, 8465, 8461, 8459, 8456, 8449, 8471, 8334, 8287,

Effects; Issues; Topics

Comments by project team

(2). Concern expressed about how
GM pollen spread will be mitigated in
the future, should field test prove a
success
(3). Contamination of/adverse effects
on native and other valued flora and
fauna (eg heirloom seeds, heritage
varieties, native Brassica, bees, birds).

Outside the scope of this application; not considered further

These potential effects are considered and assessed in
section 4, 5 and 7 of the E&R report.
For contamination /adverse effects to occur there would
need to be a breach of containment. Section 4 of the E&R
report concludes that “Taking account of the structure and
operation of the field test, the training, qualifications and
experience of the Crop & FoodResearch staff, the field test
monitoring and the proposed controls, the project team
considers that it is highly improbable that the organisms
will escape from containment”.
Comments on potential effects on non-target species are
also given under item (13) below.
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8443, 8444, 8445, 8441, 8439, 8436, 8435, 8431, 8430, 8428, 8427,
8425, 8424, 8419, 8418, 8417, 8414, 8412, 8411, 8409, 8408, 8407,
8406, 8404, 8405, 8402, 8397, 8396, 8394, 8392, 8389, 8390, 8386,
8494, 8492, 8384, 8383, 8382, 8381, 8378, 8377, 8375, 8371, 8372,
8024, 8368, 8366, 8365, 8363, 8362, 8361, 8360, 8359, 8358, 8357,
8356, 8355, 8354, 8351, 8352, 8350, 8348, 8347, 8344, 8342, 8339,
8338, 8337, 8292, 8293, 8291, 8290, 8288, 8482, 8479, 8488, 8487,
8485, 8484, 8478, 8476, 8477, 8008, 8004, 8058, 8041, 8028, 7954,
7966, 7970, 7986, 7987, 8001, 8056, 8012, 8005, 8003, 8002, 8059,
8053, 8051, 8052, 8050, 8048, 8047, 8045, 8044, 8043, 8034, 8033,
8030, 8029, 8022, 8021, 8020, 8018, 8017, 8016, 8015, 8009, 8007,
7949, 7950, 7951, 7953, 7955, 7957, 7959, 7960, 7961, 7962, 7963,
7967, 7972, 7977, 7978, 7979, 7983, 7985, 7993, 7995, 7997, 7998,
7999, 8472, 8702
[445]
8210,
[1]

7616, 7784, 7807, 7808, 7481, 7419, 7708, 7936, 7937, 8079, 7943,
8214, 8225, 8253, 8254, 8282, 8112, 8094, 8134,8127, 8460, 8450,
8430, 8410, 8363, 8350, 8058, 8026, 8006, 7983,
[30]

Effects; Issues; Topics

Comments by project team

(4). Flowers may be missed;
inspection of plants every 3-4 days not
sufficiently frequent to detect
flowering plants before they become
attractive to bees; only possible to
check for flowering if each plant is
planted separately, away from others.

The project team notes that brassica plants will be spaced
40cm apart in rows with 50cm between rows. The project
team notes also that DoC considers that given the limited
size of the field test, effective monitoring can be achieved.

(5). Development and escape of
disease- or insect-resistant, weedy
Brassica.
(6). Resistance conferred on brassica
will not be durable.

(7). Transfer of genetic elements (eg
by horizontal gene transfer) from GM
plants to soil, other organisms, eg soil
bacteria, fungi, other plants, animals

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8210, 8199, 8099, 8094, 8162, 8024, 8012, 8006, 7963,
[9]

The project team also notes that there is a sequence of
events leading up to flowering for each Brassica species.
These occur over a period of time and are morphologically
significant and therefore easily recognisable. These are
described in detail in section 3.3 of the E&R report.
Given the importance of frequent monitoring of plants to
prevent flowering, and taking account of concerns
expressed by submitters, the project team proposes the
additional controls (Appendix 6, controls 1.9 and 6.3)
preventing the flowering of brassicas within the field test.
These potential effects are assessed in section 7.1 of the
E&R report; the project team concludes that the risks are
negligible, given the proposed containment controls.
The project team notes that the purpose of the field test is to
assess the agronomic performance of plants modified for
resistance to caterpillar pests. One conceivable result could
be that the resistance is not durable in some (or all) varieties
of Brassica tested. The project team also notes that the
applicant states (section 4.4 of the application) that “only
plants that have adequate expression levels by causing
100% mortality in laboratory assays will be field tested”.
These potential effects are considered and assessed in
sections 4 and 8 of the E&R report. The project team
considers the likelihood of escape via these pathways to be
highly improbable and the risk has been assessed as
negligible.
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7753, 7807, 7808, 7445, 7429, 7831, 7832, 7838, 8188, 8211, 8279,
8131, 8132, 8288, 8026, 8003, 8006, 7956,
[18]
7827, 7954,
[2]

7753, 7807, 7808, 7826, 7552, 7848, 7836, 7837, 7940, 7941, 8079,
8187, 8169, 8212, 8225, 8250, 8255, 8155, 8112, 8099, 8094, 9070,
9104, 8134, 8127, 8024, 8368, 8293, 7972, 7972, 8032, 7974, 7975,
[33]

Effects; Issues; Topics

Comments by project team

(8). Negligible likelihood of transgene
escaping via dead or decaying
material; transgenic material left over
in field will contain Bt toxin, but is
expected to degrade over time
(9). Decision on application should be
deferred until further research
undertaken in full containment, eg on
actions of Cry proteins in target and
non-target species. Many differences
between Bt spray control applications
and Cry proteins in transgenic plants.
Undertaking further research on
effects on soil biota and non-target
insects should be a condition of any
approval. Long-term exposure trials
needed for key non-target species
before field tests

These potential effects are addressed in section 4.4 of the
E&R report. As noted under (7) above, the project team
considers that the likelihood of escape via these pathways
to be highly improbable.

(10). DoC considers it would be useful
for the applicant to:
(1) monitor invertebrates in treatment
and control plots;
(2) monitor Bt toxin levels in soil
during the trial; and
(3) determine experimentally, by
hybridisation, the maximum possible
distribution of the Bt transgene within
Brassica.

Potentially adverse environmental effects from the
proposed field tests are considered and assessed in sections
5 and 7 of the E&R report
The applicant notes (section 2.2 of the application; see also
5.4 of the application) that “…the field test will be used to
study potential environmental concerns about the field
testing of GM plants. … Experiments will be conducted to
study persistence of transgenic DNA over time”.
The project team considers that if, at some time in the
future, an applicant proposed conditional or full release of
GM brassicas, it would then be essential to provide
additional information on environmental effects, including
effects on non-target species.
As noted under (9) above, the project team considers that
the information from such studies would be useful if any
applications were made in the future for conditional or full
release of GM brassica.
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8006,
[1]

8155, 8094, 8113, 8069, 7936, 7937, 8073,
[7]

8006
[1]

Effects; Issues; Topics

Comments by project team

(11). Bt bacteria are naturally present
in New Zealand and Bt genes are
ubiquitous in soils; any additions of Bt
or Bt genes to soil would have no
different effects to naturally-occurring
Bt
(12). Bt GM crops have no effect on
enzymatic activities or functional
activities of soil microbial
communities; no verifiable reports of
GM plants having harmful effects on
non-target organisms

Potential effects on soil microflora are considered and
assessed in section 7.1 of the E&R report.
The applicant reviews information on Bt occurring naturally
in soil microorganisms in New Zealand (section 5.2 of the
application).

(13). Dispersal, accumulation,
persistence in and contamination of
soil & the environment with
genetically-modified Bt; threatens
ecosystems, biodiversity, environment,
non-target organisms

Potential effects on soil microflora are considered and
assessed in section 7.1 of the E&R report.
As noted under (9) above “…the field test will be used to
study potential environmental concerns about the field
testing of GM plants. Impacts of Bt-containing plants on
soil microflora, horizontal gene transfer and non-target
beneficial invertebrates will be compared with non-Bt
containing plants in the same trial. Experiments will be
conducted to study persistence of transgenic DNA over
time”.
The project team considers that the information from such
studies would be useful if any applications were made in
the future for further or larger field tests or for conditional
or full release of GM brassica
These potential effects are considered and assessed in
section 5 and 7 of the E&R report.
The project team notes that the field test will be restricted to
a 0.4 hectare (approximately one acre) site within an
agricultural research farm in a predominantly mixed
farming area at Lincoln, Canterbury. As noted above the
applicant intends to use the proposed field tests to study
potential environmental concerns about GM plants.
Potential adverse environmental effects are related to
possible escape of GM material from containment. As
noted by the project team under (3) above “Taking account
of the structure and operation of the field test, the training,
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8251, 8158,7968,
[3]

8251, 7968,
[2]

7667, 7755, 7753, 7576, 7719, 7791, 7807, 7808, 7811, 7676, 7674,
7660, 7644, 7625, 7577, 7559, 7557, 7555, 7547, 7542, 7527, 7526,
7516, 7511, 7457, 7425, 7420, 7413, 7405, 7349, 7345, 7720, 7717,
7709, 7701, 7714, 7771, 7765, 7764, 7750, 7745, 7787, 7806, 7801,
7802, 7815, 7809, 7937, 7942, 7943, 7907, 7938, 7919, 7914, 7893,
7872, 7865, 8069, 8102, 8204, 8189, 8188, 8186, 8173, 8169, 8209,
8211, 8212, 8214, 8225, 8223, 8208, 8280, 8253, 8242, 8255, 8263,
8282, 8281, 8203, 8181, 8168, 8135, 8136, 8155, 8112, 8101, 8099,
8094, 8073, 8075, 8090, 8097, 8113, 8119, 8120, 8152, 8127, 8283,
8453, 8415, 8416, 8377, 8024, 8344, 8293, 8489, 8488, 8485, 8008,
7966, 7971, 7952, 8013, 8012, 8049, 8046, 8039, 8032, 8029, 8027,
8017, 8016, 8006, 7956, 7958, 7962, 7963, 7964, 7978, 8000. [131]

Effects; Issues; Topics

(14). Concern about lack of long-term
monitoring of environmental effects,
eg known that Brassica seed can
remain in soil dormant and viable for
10 years

(15). Ecological effects monitoring
and research should be a condition of
any approval, as a control or as a
binding agreement.

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised

Comments by project team
qualifications and experience of the Crop & FoodResearch
staff, the field test monitoring and the proposed controls,
the project team considers that it is highly improbable that
the organisms will escape from containment”.
As noted under (4) above, an additional control is proposed
to prevent flowers developing in the field test, so no seed
will be produced (Appendix 6, control 1.9). Furthermore,
the applicant proposes to plant 6-12 week old seedlings
rather than seed in this field trial (Appendix 6, control 7.3).
The project team considers that a 10-year field test is
medium- rather than long-term, but considers that it is
likely to provide sufficient time to identify potential
environmental effects of the GM Brassica.
The project team also proposes a control regarding post
harvest monitoring of the field test site (Appendix 6:
control 6.4).
Controls are for management of risks to the environment,
and the health and safety of people and communities. The
Authority‟s decisions are based on its assessment of risks,
taking account of the controls it imposes.
As noted under (9) above “…the field test will be used to
study potential environmental concerns about the field
testing of GM plants. Impacts of Bt-containing plants on
soil microflora, horizontal gene transfer and non-target
beneficial invertebrates will be compared with non-Bt
containing plants in the same trial. Experiments will be
conducted to study persistence of transgenic DNA over
time”.
The project team considers that the information from such
studies would be useful if any applications were made in
the future for conditional or full release of GM brassica.
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8012, 8034, 7956,
[3]

8230
[1]

Effects; Issues; Topics

Comments by project team

(16). Overall knowledge gain on
environmental effects of Bt Brassica
very small

The primary purpose of this application is to field-test
genetically modified brassicas in order to test their
agronomic performance. Additionally the applicant intends
to study potential environmental effects. The Authority, in
its decision-making, must ensure that the purpose of the
HSNO Act 1996 is fulfilled, viz “… to protect the
environment and the health and safety of people and
communities …”. The project team considers that any
additional information on environmental effects that can be
generated as part of this field test should be encouraged,
and notes that information from such studies will be useful
if any future applications are made for release or
conditional release of GM-brassicas.
The applicant has chosen to use as controls, plants which
have a biological background and properties substantially
equivalent to the test (ie Bt transgenic) plants. The project
team acknowledges the thinking behind the applicant‟s
choice of controls, but as noted under (16) above, the
scientific merit of the research lies outside the scope of this
consideration. The project team notes that all plants
included in the field test, including control plants, will be
subject to any controls imposed by a decision on the
application.
Potential environmental effects are identified and examined
in sections 5 and 7 of the E&R report.

(17). Non-transgenic plants should be
used as controls

(18). New Zealand research shows that
GM plants will pose no risk to the
New Zealand environment, eg of
horizontal gene transfer through soils
or of persistence of insecticidal
proteins in soils.
(19). Support for applicant‟s
statements that Bt-expressing plants
have no direct effects on non-target

Potential environmental effects, including effects on nontarget species, are considered and assessed in sections 5 and
7 of the E&R report.
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8230
[1]

8099, 8368,
[2]

7899, 8158,7968,
[3]

7901, 7899, 7968
[3]

Effects; Issues; Topics
beneficial insects such as bees, or
natural enemy insects such as those
used in IPM; only effect is indirectly
through loss of caterpillar prey.
(20). No GM plants have established
self-sustaining populations in a field
trial; current application is low-risk.
(21). Tests with Bt-containing plants
use activated toxin and in higher
concentrations compared with
externally applied Bt; toxin expressed
throughout plant throughout its life; so
results not strictly comparable with
external periodic spray applications
where Bt degrades rapidly.

(22). Inadequate description of
methods for assessing environmental
effects of plants expressing Bt.

Comments by project team

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised

Section 6 of the E&R report provides an assessment of the
ability of GM brassica to establish a self-sustaining
population, taking account of the proposed controls.
The primary purpose of this application is to field-test GM
brassicas in order to assess their agronomic performance.
Additionally, the applicant intends to study potential
environmental effects. The Authority, in its decisionmaking, must ensure that the purpose of the HSNO Act
1996 is fulfilled, viz “… to protect the environment and the
health and safety of people and communities …”.

8157
[1]

The project team considers that any additional information
on environmental effects that can be generated as part of
this field test should be encouraged, and notes that
information from such studies will be useful if any future
applications are made for release or conditional release of
GM-brassicas.
Section 5.2 of the application refers to research, including
on-going research in containment by Crop &Food
Research, on environmental effects, and particularly on
non-target insects, of Bt-containing plants. Section 2.2 of
the application states that “the field test will be used to
study potential environmental concerns….”.
As the project team has noted above (eg 16 and 17),
consideration of application by the Authority is for the
purpose of assessing risks to the environment, and to the
health and safety of people and communities. This does not
necessarily require a detailed account of research
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8113, 8217
[2]

7937,
[1]

Effects; Issues; Topics

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised

Comments by project team
methodology.

(23). Design of trial and proposed
controls appropriate and will protect
environment and prevent any crosspollination
(24). Field trials should make
assessments under normal field
conditions: release of laboratoryreared insects not appropriate, contrary
to the purpose of a field trial.

(25). Science-based field trial carried
out in New Zealand will generate
valuable data on impact of GM
technology in the New Zealand
environment; will aid future decisionmaking. Research complements other
ongoing New Zealand research
(26). No risks to/negative effects on
the environment

See (22) above.
Controls are proposed to manage any potential adverse
environmental effects or cross-pollination. See Appendix 6
for the proposed controls.
The project team understands that there are well-established
precedents for releasing laboratory-reared insects during
comparable trials, eg for studying the efficacy of sprayed
insecticides. Having said that, the project team considers
that the matter is one of scientific design of the field test,
and that, as it does not affect potential risks to the
environment or to the health and safety of people and
communities, it lies outside the scope of this consideration.
Section 7 of the E&R report assesses potentially significant
beneficial effects on society and the community.

8158, 8157
[2]

Section 7 of the E&R report assesses potentially significant
adverse and beneficial effects on the environment.

7781, 8251
[2]
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8094, 8127, 8024
[3]

7852, 7901, 7899, 7876, 8200, 8251, 8158, 8065, 8157, 8161, 7968,
7969
[12]

Effects; Issues; Topics

Comments by project team

(27). Validating technologies for
reducing/eliminating use of
insecticides is desirable

Potential beneficial environmental effects are identified in
section 5 of the E&R report.
The applicant claims (section 5.4 of the application) that
“The potential for future reduced environmental exposure
to pesticides is a benefit of this field test”.
The project team does not consider that this is a significant
benefit that can be directly associated with this small scale
contained field trial.
Section 7.1 of the E&R report assesses the potential for
development of resistance to Cry toxins in target species.

(28). Development of resistance to Bt
insecticides (used in organic
production); would increase use of
insecticides; impact adversely on
organic production.
Resistance to Bt would eventually
preclude use of Bt insecticides

Taking into account the restricted size of the field test (0.4
ha) within an extensive mixed farming area, it is highly
improbable that any continuous selection pressure for
development of resistance will be exerted on insects during
the field test.
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
7789
[1]

7691, 7753, 7661, 7657, 7599, 7339, 7340, 7843, 7700, 7695, 7686,
7676, 7674, 7666, 7663, 7638, 7639, 7609, 7610, 7606, 7604, 7598,
7569, 7556, 7536, 7537, 7516, 7477, 7472, 7461, 7440, 7430, 7420,
7408, 7391, 7362, 7706, 7771, 7770, 7768, 7764, 7750, 7797, 7798,
7796, 7805, 7801, 7802, 7834, 7833, 7831, 7832, 7828, 7937, 7940,
7941, 8082, 8079, 8081, 8093, 7884, 7856, 7939, 7929, 7927, 7928,
7924, 7925, 7916, 7906, 7902, 7897, 7895, 7891, 7890, 7886, 7880,
7878, 7873, 7871, 7869, 7909, 7002, 7867, 8069, 8096, 8098, 8102,
8122, 8129, 8130, 8196, 8190, 8189, 8188, 8169, 8209, 8211, 8212,
8214, 8222, 8225, 8224, 8279, 8275, 8228, 8229, 8238, 8241, 8244,
8246, 8261, 8262, 8268, 8269, 8270, 8227, 8230, 8247, 8248, 8250,
8252, 8259, 8286, 8284, 8285, 8213, 8217, 8203, 8194, 8185, 8180,
8143, 8147, 8148, 8149, 8156, 8164, 8112, 8101, 8099, 8094, 8067,
8068, 8071, 8072, 8075, 8097, 8103, 8104, 8105, 8110, 8121, 8126,
8131, 8132, 8134, 8140, 8141, 8142, 8144, 8146, 8153, 7936, 8162,
8165, 8166, 8127, 8074, 8453, 8470, 8467, 8468, 8466, 8464, 8465,
8461, 8460, 8459, 8456, 8449, 8471, 8287, 8443, 8444, 8445, 8441,
8439, 8436, 8435, 8431, 8428, 8427, 8425, 8418, 8417, 8414, 8411,
8409, 8408, 8407, 8406, 8404, 8405, 8402, 8397, 8396, 8392, 8389,
8390, 8386, 8494, 8492, 8384, 8383, 8382, 8381, 8378, 8377, 8375,
8024, 8368, 8366, 8365, 8363, 8362, 8361, 8360, 8359, 8357, 8348,
8347, 8344, 8342, 8338, 8337, 8292, 8293, 8291, 8290, 8288, 8481,
8482, 8487, 8484, 8478, 8477, 8008, 8041, 8026, 7954, 7966, 7970,
7971, 7984, 7986, 7987, 8056, 8005, 8003, 8002, 8060, 8059, 8051,

Effects; Issues; Topics

Comments by project team

(29). Buffer zones and refuges
ineffective.

Section 7.1 of the E&R report assesses the potential for
development of resistance to Cry toxins in target species.
The project team notes that the field test area will not
exceed 0.4 hectares. Given this limited size, as noted in
(28) above, it highly improbable that any resistance to Cry
toxins would develop. Consequently the efficacy or
otherwise or buffer zones in other situations is irrelevant to
consideration of the present application. However,
resistance management strategies would need to be
considered carefully if there were to be an application for
any widespread release of Bt containing crops.
Resistance management is outside the scope of this
application. However, it should be noted that the E&R
report is externally reviewed; as part of this review, the
reviewer is also supplied with a copy of the application.
The purpose of the present application is to assess the
agronomic performance of brassica, modified for resistance
to caterpillar pests. Whether or not the use of these GM
brassica plants sometime in the future, subject to future
regulatory approvals, might reduce pesticide use, is outside
the scope of the present consideration.
See comments on (31) above. The project team notes that
the applicant intends to use the field test that is the subject
of the present application to conduct research to assess
potential environmental effects, including those on nontarget species.

(30). Expert reviews should be sought
on information in application on Bt
resistance
(31). Claims for GM plants reducing
pesticide use are flawed

(32). Environmental benefits of Bt GM
crops include reduced pesticide use,
reduced spray drift, increased
biodiversity in fields and decreased
use of fossil fuels in spraying
operations
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8052, 8048, 8045, 8043, 8039, 8035, 8034, 8033, 8030, 8022, 8021,
8020, 8018, 8017, 8016, 8009, 8007, 7953, 7956, 7957, 7960, 7963,
7964, 7972, 7974, 7975, 7979, 7995, 7996, 7997, 7998, 7999, 8702
[297]
7826, 7884, 8069, 8240, 8127, 7979
[6]

8230
[1]

8208, 8453,
[2]

8251, 8160, 8157, 7968
[4]

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8209, 8094,
[2]

Effects; Issues; Topics

Comments by project team

(33). Other species of insect will
evolve as pests to fill niches which
become vacant as a result of efficacy
on target species of GM Bt in plants

The project team considers that this effect is not significant
given the small size of the field test site, and considers that
the effect is no different from those arising from the use of
foliar Bt insecticidal sprays on brassica crops.

(34). Contamination of farms and
farmed products with antibioticresistant marker genes; development
of resistance to antibiotics in animals
through use of antibiotic-resistant
marker genes

Section 7.1 of the E&R report assesses the potential risks to
grazing animals of exposure to GM brassicas, including the
risks from genetic constructs such as antibiotic marker
genes. The potential for escape of genetic elements, eg by
horizontal gene transfer, is examined in section 4.4 of the
E&R report.
The project team understands that the antibiotic resistance
markers used in the development of GM brassicas are not
widely used in veterinary medicine. The project team notes
that proposed controls will exclude grazing animals from
the test site and prohibit feeding of GM brassicas to stock
(Appendix 6, controls 3.2 and 5.4).

7695, 7420, 7884, 8209, 8261,
[5]

(35). Unspecified, unknown risks to
animal health

Section 7.1 of the E&R report assesses the potential risks to
animals of the Cry protein products from the GM brassicas.
The project team notes that proposed controls (Appendix 6,
control 3.2 and control 5.4) will exclude grazing animals
from the test site and prohibit feeding of GM brassicas to
stock. Given the limited scale of the field test and the
proposed containment controls, the project team considers
that the likelihood of adverse effects on animals is highly
improbable.

7657, 7597, 7512, 7807, 7808, 7680, 7666, 7660, 7638, 7650, 7639,
7581, 7575, 7567, 7494, 7489, 7483, 7479, 7477, 7472, 7461, 7447,
7444, 7440, 7430, 7419, 7408, 7406, 7403, 7391, 7379, 7359, 7725,
7720, 7773, 7771, 7760, 7743, 7797, 7798, 7788, 7834, 7833, 7831,
7832, 7830, 7828, 7812, 7937, 8082, 7884, 7862, 7855, 7944, 7931,
7929, 7927, 7928, 7920, 7918, 7916, 7906, 7902, 7895, 7891, 7890,
7878, 7873, 7871, 8069, 8096, 8098, 8102, 8107, 8129, 8130, 8196,
8190, 8189, 8188, 8209, 8211, 8212, 8214, 8222, 8275, 8228, 8229,
8238, 8244, 8261, 8270, 8227, 8247, 8213, 8217, 8218, 8185, 8164,
8112, 8101, 8097, 8103, 8105, 8121, 8131, 8132, 8134, 8141, 8142,
8146, 8153, 8162, 8165, 8166, 8074, 8453, 8470, 8467, 8468, 8464,
8465, 8461, 8456, 8449, 8471, 8438, 8435, 8427, 8425, 8417, 8414,
8412, 8411, 8409, 8407, 8406, 8404, 8405, 8402, 8396, 8393, 8392,
8386, 8494, 8492, 8384, 8382, 8378, 8375, 8368, 8366, 8363, 8360,
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8359, 8357, 8355, 8351, 8352, 8348, 8342, 8291, 8288, 8487, 8477,
8008, 8041, 7954, 7986, 7987, 8057, 8056, 8025, 8005, 8003, 8002,
8060, 8051, 8052, 8050, 8048, 8047, 8039, 8035, 8030, 8022, 8021,
8020, 8018, 8017, 8009, 8007, 7953, 7955, 7957, 7995, 7998, 7999,
8702
[199]

(36). Unknown gene combinations and
therefore unknown effects and risks

Details of the genetic modifications of the organisms to be
field tested are reviewed in section 3.2 of the E&R report.
The project team notes that the genetic modifications have
to meet the criteria for low-risk genetic modification
specified by the HSNO (Low-Risk Genetic Modification)
Regulations 2003.

7755, 7753,7657, 7510, 7452, 7696, 7695, 7658, 7650, 7642, 7622,
7581, 7568, 7567, 7511, 7489, 7480, 7479, 7477, 7472, 7461, 7447,
7445, 7444, 7440, 7430, 7420, 7416, 7414, 7403, 7379, 7359, 7713,
7771, 7760, 7750, 7792, 7839, 7812, 7858, 7884, 7856, 7924, 7925,
7895, 7891, 7890, 8102, 8189, 8188, 8261, 8217, 8218, 8156, 8112,
8144, 8146, 8453, 8470, 8467, 8468, 8464, 8465, 8471, 8435, 8425,
8494, 8380, 8024, 8368, 8344, 8292, 8477, 8008, 7954, 7987, 8056,
8005, 8060, 8050, 8032, 8018, 7953, 7955, 7995, 8702
[86]
7492, 8282,
[2]

(37). Use of genetic coding from
viruses and tobacco, terminator,
NPTII gene sequences, opposed
(38). Unpredictable effects/unknown
risks/ unsafe technology

(39).Technology unlikely to work

The project team consider that the risks can be adequately
assessed based on the information provided.
View noted. See comments on (36) above.

Section 7 of the E&R report assesses the potentially
significant adverse and beneficial effects of the proposed
field test. An overall assessment of the adverse and
beneficial effects is provided in section 12 of the E&R
report
See also comments under (36) above.
Whether or not any results from the research to be
conducted in the field tests lead to further technological
developments is outside the scope of consideration of the
application by the Authority.
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7684, 7378, 7686, 7680, 7675, 7602, 7598, 7572, 7555, 7464, 7455,
7421, 7709, 7809, 7940, 7941, 7855, 7945, 7893, 7870, 7866, 8069,
8122, 8201, 8177, 8209, 8240, 8243, 8266,8230, 8250, 8255, 8263,
8267, 8168, 8149, 8106, 8114, 8133, 8469, 8417, 8357, 8023, 8008,
8054, 8055, 7952, 8057, 8055, 7955, 7858, 7981, 7982, 7991, 7993,
7997, 8472 [57]
7827,
[1]

Effects; Issues; Topics

Comments by project team

(40). Could lead to large scale crop
failures and famine

As noted under (36) above, the purpose of the application is
to examine the agronomic performance of brassica plants
considered to be low risk GM organisms, in a small-scale
(0.4 ha) field test in a mixed farming area in Canterbury.
The project team does not consider that there will be any
significant risk to crops, given the limited scale of the field
test and the proposed controls.
The scientific merit of the proposed research lies outside
the scope of the consideration by the Authority, other than
for potential impacts on the environment and the health and
safety of people and communities.
The project team does not consider this could impact on
risks to environment, given the proposed controls. As noted
above, the scientific merit of the project lies outside the
scope of the consideration of this application by the
Authority.
As noted above, the scientific merit of the project lies
outside the scope of the consideration of this application by
the Authority.
As noted under (39) above, the GM plants for the field test
have been developed in full containment within a
glasshouse under a under a separate low-risk approval in
accordance with HSNO (Low-Risk Genetic Modification)
Regulations 2003. The purpose of the application is to
examine the agronomic performance of these organisms in
a small-scale field test. The proposed field test will be
conducted within a containment facility, but outside of a
containment structure.

(41). Proposed experimental design is
rigorous

(42). Methods for monitoring larvae
on plants and in field test area flawed

(43). Science not new, or innovative;
been done already in other countries;
application lacks scientific acumen
(44). Experiments in „full‟
containment may be OK but not field
trials. Declared purpose of trial could
be adequately tested in „full‟
containment.
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8460
[1]

7781, 8200, 7968
[3]

8094
[1]

7827, 8209, 8252
[3]
7672, 7661, 7531, 7784, 7807, 7808, 7695, 7678, 7638, 7645, 7640,
7568, 7379, 7559, 7750, 7937, 8079, 7884, 8069, 8178, 8172, 8209,
8211, 8214, 8219, 8245, 8261, 8283, 8217, 8218, 8155, 8066, 8124,
8125, 8140, 8470, 8471, 8494, 8024, 8365, 8344, 8292, 8477, 8028,
7954, 7970, 8012, 8039, 8018, 7995, 8702
[38]

Effects; Issues; Topics

Comments by project team

(45). Field-trial containment cannot be
guaranteed.

Section 4 of the E&R report concludes that “taking account
of the structure and operation of the field test, the training,
qualifications and experience of the Crop & Food Research
staff, the field test monitoring and the proposed controls,
the project team considers that it is highly improbable that
the organisms will escape containment”.
Potential pathways for escape of genetic elements from the
field test, and proposed controls to preventing escape from
containment within the field test site are examined in
section 4 of the E&R report.

(46). Inadequate information in
application on prevention of escape
(eg by vectors such as insects and
rodents, or through gene transfer via
soil microorganisms) of genetic
elements from field trial, or from
greenhouse during flowering.
(47). GMO may establish an
undesirable self-sustaining population

This is potential effect is assessed in section 6 of the E&R
report. The project team concludes that, in the highly
improbable event of escape, given the containment controls,
it is highly improbable that the GM brassicas would form a
self-sustaining population.

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
7533, 7339, 7340, 7678, 7677, 7664, 7654, 7638, 7644, 7623, 7614,
7586, 7572, 7557, 7486, 7470, 7423, 7772, 7940, 7941, 7942, 8107,
8175, 8176, 8209, 8214, 8219, 8232, 8247, 8267, 8168, 8092, 8097,
8106, 8131, 8132, 8145, 8165, 8166, 8111, 8283, 8024, 8345, 8343,
8342, 8293, 8481, 8008, 8028, 7954, 7970, 7971, 8003, 8049, 8046,
8034, 8019, 8015, 8006, 7949, 7950, 7951, 7964, 7982, 8472
[65]
7937, 8069, 8102, 8225, 8094, 8127, 8032,
[7]

8024
[1]

B. Human health and safety aspects
Effects; Issues; Topics

Comments by project team

Raised in submissions – submission numbers

(49). Moral obligation to contribute to
human health and well-being
(50). Contamination of food (honey,
vegetables) with Bt, GM genes

Opinion noted

7789
[1]
7755, 7661, 7597, 7512, 7452, 7695, 7663, 7638, 7639, 7581, 7567,
7553, 7511, 7509, 7507, 7491, 7471, 7445, 7420, 7418, 7409, 7407,
7361, 7329, 7701, 7767, 7747, 7844, 7831, 7832, 7814, 8078, 7881,
8211, 8232, 8256, 8257, 8261, 8088, 8334, 8376, 8038, 7947, 7959,
7997, [45]
8094, 8127, 8024, 8288,
[4]

(51). Feeding trials and other health
research needed with laboratory
animals before field testing, eg to look

The project team notes that the proposed controls
(Appendix 6 of the E&R report) prevent the formation of
pollen by plants within the field test; they also prohibit the
entry of the GM plants into the food chain for animals or
humans.
As noted above, the proposed controls prohibit the entry of
the GM plants into the food chain for animals or humans.
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Raised in submissions – submission numbers

Effects; Issues; Topics

Comments by project team

for possible immunological effects

Section 7 of E&R report analyses the risks of the proposed
field trial to human health including occupational exposure
to GM brassica.

(52). Many differences between Bt
spray control applications and actions
of Cry proteins in transgenic plants:
health and safety effects cannot be
directly compared

(53). Brassica, especially broccoli, are
highly nutritious and confer protection
against cancers; if GM broccoli
produced there may be long-term
adverse consequences for public
health
(54). Development of novel techniques
for improving vegetables for human
consumption supported

Refer also (57) below.
As noted above, the proposed controls prohibit the entry of
the GM plants into the food chain for animals or humans.
The purpose of the present small-scale field test is to
examine the agronomic performance of GM brassica plants
developed in full containment under a under a separate lowrisk approval in accordance with HSNO (Low-Risk Genetic
Modification) Regulations 2003.
If, at some time in the future, an applicant proposes a
conditional or full release of GM brassicas, it would then be
essential to provide additional information on health effects.
The nutritional properties of brassica are outside the scope
of this consideration.
As noted above, the proposed controls prohibit the entry of
the GM plants into the food chain for animals or humans.

The nutritional properties of brassica are outside the scope
of this consideration.
As noted above, the proposed controls prohibit the entry of
the GM plants into the food chain for animals or humans
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8024, 8293, 8050,
[3]

7942, 7921, 7856, 7875, 8241, 8213, 8005,
[7]

7789
[1]

Effects; Issues; Topics

Comments by project team

Raised in submissions – submission numbers

(55). Development of resistance to
antibiotics through use of antibioticresistant marker genes

Relevant issues are examined in section 5.6 of the E&R
report.
As noted above, the proposed controls prohibit the entry of
the GM plants into the food chain for animals or humans.
The purpose of the present small-scale field test is to
examine the agronomic performance of GM brassica plants
developed in full containment under a under a separate lowrisk approval in accordance with HSNO (Low-Risk Genetic
Modification) Regulations 2003.
If, at some time in the future, an applicant proposes a
conditional or full release of GM brassicas, it would then be
essential to provide additional information on health effects.

(56). Over-use of antibiotics by
humans is main cause of increased
resistance of bacteria to antibiotics;
presence of antibiotic resistance genes
in plants would not lead increase in
resistance to antibiotics

Relevant issues are examined in section 5.6 and 7.2 of the
E&R report.
As noted above, the proposed controls prohibit the entry of
the GM plants into the food chain for animals or humans.
The purpose of the present small-scale field test is to
examine the agronomic performance of GM brassica plants
developed in full containment under a under a separate lowrisk approval in accordance with HSNO (Low-Risk Genetic
Modification) Regulations 2003.
If, at some time in the future, an applicant proposes a
conditional or full release of GM brassicas, it would then be
essential to provide additional information on health effects.

7755, 7661, 7657, 7452, 7784, 7696, 7695, 7688, 7680, 7679, 7666,
7659, 7658, 7638, 7650, 7644, 7642, 7622, 7567, 7536, 7537, 7528,
7529, 7514, 7492, 7489, 7483, 7480, 7479, 7477, 7472, 7461, 7447,
7445, 7442, 7440, 7431, 7430, 7425, 7423, 7420, 7416, 7406, 7403,
7379, 7359, 7729, 7720, 7771, 7764, 7760, 7750, 7797, 7798, 7792,
7805, 7839, 7834, 7833, 7830, 7812, 7858, 8093, 7884, 7862, 7944,
7929, 7924, 7925, 7916, 7906, 7904, 7895, 7891, 7890, 7878, 7873,
7871, 8069, 8096, 8098, 8102, 8107, 8129, 8130, 8196, 8190, 8189,
8188, 8212, 8214, 8222, 8275, 8228, 8229, 8238, 8241, 8244, 8261,
8270, 8227, 8247, 8282, 8281, 8213, 8217, 8218, 8185, 8143, 8156,
8164, 8112, 8101, 8099, 8067, 8068, 8097, 8103, 8104, 8105, 8113,
8121, 8128, 8131, 8132, 8141, 8142, 8144, 8146, 8162, 8165, 8166,
8074, 8470, 8467, 8468, 8464, 8465, 8461, 8459, 8449, 8447, 8471,
8437, 8435, 8431, 8417, 8414, 8412, 8411, 8409, 8406, 8404, 8405,
8402, 8392, 8389, 8390, 8388, 8386, 8494, 8492, 8384, 8382, 8378,
8375, 8368, 8366, 8363, 8360, 8359, 8357, 8355, 8351, 8352, 8348,
8344, 8342, 8292, 8291, 8288, 8487, 8485, 8476, 8477, 7954, 7971,
7974, 7986, 7987, 8056, 8005, 8003, 8002, 8051, 8052, 8048, 8039,
8035, 8030, 8022, 8020, 8018, 8017, 8016, 8009, 8007, 7953, 7955,
7957, 7960, 7967, 7995, 7998, 7999, 8702 [216]
8251,
[1]
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Effects; Issues; Topics

Comments by project team

(57). May lead to development of
allergies

Relevant issues, including potential adverse effects of
occupational exposure to the plants to be used in the field
tests, are examined in section 5.6 and section 7.2 of the
E&R report.
As noted above, the proposed controls prohibit the entry of
the GM plants into the food chain for animals or humans.
The purpose of the present small-scale field test is to
examine the agronomic performance of GM brassica plants
developed in full containment under a under a separate lowrisk approval in accordance with HSNO (Low-Risk Genetic
Modification) Regulations 2003.
If, at some time in the future, an applicant proposes a
larger-scale field test, or conditional or full release of GM
brassicas, it would then be essential to provide additional
information on health effects.
See comments on (57) above.

(58). GE crops potentially
carcinogenic
(59). Unspecified, unknown risks to
human health

Relevant issues, including potential adverse effects of
occupational exposure to the plants to be used in the field
tests, are examined in section 5.6 and 7.2 of the E&R
report.
As noted above, the proposed controls prohibit the entry of
the GM plants into the food chain for animals or humans.
The purpose of the present small-scale field test is to
examine the agronomic performance of GM brassica plants
developed in full containment under a under a separate lowrisk approval in accordance with HSNO (Low-Risk Genetic
Modification) Regulations 2003.
If, at some time in the future, an applicant proposes a
conditional or full release of GM brassicas, it would then be
essential to provide additional information on health effects.
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
7661, 7657, 7452, 7696, 7680, 7660, 7658, 7639, 7622, 7581, 7567,
7536, 7537, 7514, 7479, 7472, 7461, 7447, 7442, 7440, 7430, 7416,
7414, 7403, 7391, 7725, 7713, 7771, 7760, 7743, 7792, 7803, 7839,
7858, 8085,7884, 7853, 7856, 7927, 7928, 7924, 7925, 7895, 7891,
7890, 8196, 8188, 8214, 8208, 8261, 8156, 8112, 8097, 8104, 8144,
8470, 8467, 8468, 8456, 8471, 8435, 8425, 8415, 8416, 8494, 8024,
8368, 8344, 8477, 7954, 7987, 8056, 8025, 8005, 8050, 8018, 7953,
7955, 7972, 7995, 8702
[69]

7462, 7442,
[2]
7691, 7672, 7661, 7657, 7565, 7515, 7512, 7510, 7378, 7791, 7843,
7811, 7696, 7700, 7695, 7680, 7666, 7660, 7659, 7658, 7638, 7636,
7650, 7642, 7622, 7609, 7610, 7608, 7604, 7582, 7581, 7577, 7575,
7567, 7556, 7547, 7543, 7539, 7536, 7537, 7526, 7494, 7489, 7485,
7483, 7479, 7477, 7472, 7461, 7459, 7451, 7447, 7446, 7444, 7442,
7440, 7434, 7430, 7420, 7419, 7417, 7416, 7414, 7408, 7406, 7403,
7379, 7361, 7359, 7349, 7345, 7725, 7720, 7713, 7706, 7774, 7773,
7771, 7770, 7768, 7764, 7760, 7756, 7751, 7750, 7746, 7745, 7743,
7797, 7798, 7792, 7788, 7780, 7803, 7848, 7842, 7840, 7841, 7839,
7834, 7833, 7831, 7832, 7830,7828, 7822, 7824, 7812, 7809, 7858,
7936, 7937, 7940, 7941, 8082, 8084, 8093, 7907, 7903, 7898, 7884,
7862, 7855, 7939, 7944, 7931, 7929, 7927, 7928, 7924, 7025, 7924,
7925, 7920, 7919, 7918, 7916, 7912, 7913, 7914, 7906, 7902, 7895,
7893, 7892, 7891, 7890, 7878, 7873, 7871, 8069, 8096, 8098, 8102,
8107, 8129, 8130, 8206, 8204, 8196, 8190, 8189, 8188, 8184, 8175,

Effects; Issues; Topics

Comments by project team

(60). Insect resistance to Bt would lead
to more occupational exposure of
applicators to insecticides

Issues related to development of resistance in insects are
examined in section 7.1 of the E&R report. Relevant health
issues, including potential adverse effects of occupational
exposure to the plants to be used in the field tests, are
examined in section 5.6 and 7.2 of the E&R report.
While this is outside the scope of this field test. The project
team notes that if, at some time in the future, an applicant
proposes a conditional or full release of GM brassicas, it
would then be essential to provide additional information
on health effects.
The project team also notes that all commercially applied
pesticides are regulated under the HSNO Act 1996, and
must be used according to strict controls to protect the
environment and human health.
This is outside the scope of this field test.
See comments on (59) above.

(61). No adverse impacts of GM plants
or Bt proteins on humans have been
detected
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8176, 8174, 8169, 8211, 8212, 8214, 8222, 8208, 8275, 8228, 8229,
8238, 8244, 8266, 8261, 8270, 8227, 8247, 8263, 8213, 8217, 8218,
8185, 8168, 8149, 8156, 8164, 8112, 8101, 8097, 8103, 8104, 8105,
8106, 8119, 8120, 8121, 8124, 8125, 8128, 8131, 8132, 8134, 8141,
8142, 8144, 8146, 8150, 8153, 8162, 8165, 8166, 8127, 8074, 8283,
8453, 8470, 8467, 8468, 8464, 8465, 8461, 8456, 8449, 8471, 8287,
8443, 8444, 8445, 8438, 8437, 8435, 8432, 8431, 8427, 8425, 8417,
8414, 8412, 8411, 8409, 8407, 8406, 8404, 8405, 8402, 8396, 8393,
8392, 8389, 8390, 8386, 8494, 8492, 8385, 8384, 8382, 8378, 8375,
8024, 8368, 8366, 8363, 8360, 8359, 8357, 8355, 8351, 8352, 8348,
8342, 8336, 8292, 8293, 8291, 8288, 8491, 8489, 8487, 8485, 8477,
8008, 8058, 8041, 8026, 7954, 7986, 7987, 7952, 8056, 8025, 8005,
8003, 8002, 8060, 8055, 8051, 8052, 8050, 8049, 8048, 8047, 8045,
8044, 8039, 8035, 8034, 8030, 8029, 8022, 8021, 8020, 8018, 8017,
8009, 8007, 7953, 7955, 7957, 7967, 7972, 7995, 7996, 7997, 7998,
7999, 8702
[335]
8127
[1]

8251, 8158, 7968,
[3]

Effects; Issues; Topics

Comments by project team

(62). Bt plants are safer than
alternatives such as chemical control
of pests
(63). Bt GM plants have reduced
levels of harmful fungi and aflatoxins

This is outside the scope of this field test.
See comments on (59) above.

(64). No reference in application to
taste, culinary quality, nutritional
value, food safety of GM Brassica.

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
7899, 7876,
[2]

Relevant issues, including potential adverse effects of
occupational exposure to the plants to be used in the field
tests, are examined in section 5.6 and 7.2 of the E&R
report.
As noted above, the proposed controls prohibit the entry of
the GM plants into the food chain for animals or humans.
The purpose of the present small-scale field test is to
examine the agronomic performance of GM brassica plants
developed in full containment under a under a separate lowrisk approval in accordance with HSNO (Low-Risk Genetic
Modification) Regulations 2003.
If, at some time in the future, an applicant proposes a
larger-scale filed test, or conditional or full release of GM
brassicas, it might then be useful to provide additional
information on health effects.
The nutritional properties of brassica are outside the scope
of the consideration of this application by the Authority.

8251
[1]

Comments by project team
Referenced Section 7.3 of the E&R report.

Raised in submissions – submission numbers
7848
[1]

7482, 7714, 8493,
[3]

C. Māori culture aspects
Effects; Issues; Topics
(65). Cross-pollination of valued
plants eg pohata (bush cabbage)

(66). Threatens sanctity of whakapapa

The potential risk is negligible due to fact that no brassica‟s
will be allowed to flower and so therefore produce pollen
for cross-pollination to occur. See environmental section
(section 7.1) for further analysis. This risk is not analysed
further.
Referenced Section 7.3 of the E&R report
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7752, 7942, 8112, 8364,

Effects; Issues; Topics
of organisms, goes against principles
of Tikanga Māori

(67). GM destroys the wairua of a
species; should not interfere with the
mauri of living things

Raised in submissions – submission numbers
[4]

Comments by project team
„Kanohi ki te kanohi‟ consultation was conducted with Te
Rūnanga ō Ngāi Tahu, the recognised mandated kaitiaki in
the area in which the research is to be conducted. Te
Rūnanga ō Ngāi Tahu have considered all the information
available and have considered that the conditions and
controls of this proposal are adequate to mitigate the
potential threats to the sanctity of the whakapapa of the
taonga species they hold mana whenua over.
No native species of Brassica are involved in this research
and negligible potential exists for any related native or
valued taonga Brassica species to be put at risk from
exposure to this field trial.
Referenced Section 7.3 of the E&R report.

8231, 8055
[2]

No native species are involved in this research and
negligible potential exists for any related native or valued
taonga Brassica species to be put at risk from exposure to
the field trial.
As kaitiaki over their taonga species Ngai Tahu, in
considering the contained nature of the proposed field trial,
have not identified any potential risk to the mauri and or
wairua of local taonga species or valued flora and fauna as
a result of this research.

(68). Adequacy of Māori consultation
questioned; Māori position needs to be
clarified before an approval is
granted; Māori are opposed to GM

Referenced Section 7.3 of the E&R report.

7848, 8113, 8417, 8493, 7949, 7950, 7951,
[7]

The consultation conducted by the applicant met the
requirements of ERMA New Zealand policy. Information
was distributed to iwi clearly outlining the potential risks,
costs and benefits with adequate time for Iwi to make an
informed response or to request further discussion. These
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Effects; Issues; Topics

Raised in submissions – submission numbers

Comments by project team
responses are discussed in section 7.3.
In addition the applicant met „kanohi ki te kanohi‟ with Te
Rūnanga o Ngai Tahu from which a fully informed
response was able to be provided.

(69). Bt bacteria are indigenous to
New Zealand, as are other organisms
that may be used, eg cauliflower
mosaic virus, Agrobacterium
tumefaciens

Referenced Section 7.3 of the E&R report.

(70). Use of GM organisms in trial is a
breach of the Treaty of Waitangi.

Referenced Section 7.4 of the E&R report.

8155
[1]

It is difficult to address the issue of native or indigenous
bacteria due to ubiquitous nature of these organisms.
refer also (11) above.
7902, 8138
[2]

Section 8 of the HSNO Act 1996 requires that when
considering applications the Authority shall take into
account the principles of the Treaty of Waitangi (Te Tiriti o
Waitangi). The principle of active protection is most
significant to this application and is discussed in the
assessment section.
(71).Unspecified adverse effects on
Māori and their culture

Referenced Section 7.3 of the E&R report

8024
[1]

The nature and extent of uncertainty is taken into account
by the Authority. Due to the contained nature of the
proposed field trial, any potential unspecified adverse
effects will be minimal

D. Market Economy aspects
Effects; Issues; Topics
(72).Will lead to economic benefits.
Important to the New Zealand
economy and will help to ensure

Comments by project team
These effects have been considered in section 5.10 of the
E&R report. The project team notes that relevant beneficial
effects on the market economy are only those arising
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Raised in submissions – submission numbers
7781, 7876, 8251, 8158, 8160, 8065, 8157, 8161 7968,
[9]

Effects; Issues; Topics
competitive advantage of New
Zealand‟s agriculture; no evidence that
trial will affect sales of produce or
products from New Zealand. No
evidence that this trial will affect sale
of New Zealand products in export
markets.
(73). Threatens organic farming and
sales of organic and non-GM produce;
New Zealand‟s GE-free status; New
Zealand‟s „clean green‟ image; New
Zealand‟s export and tourism markets;
New Zealand‟s economy

Comments by project team
directly from the operation of the field test. The economic
benefits proposed in the submissions are not relevant to a
field test, but would be considered in the case of an
application for conditional release or full release of the
organisms.

Raised in submissions – submission numbers

These effects have been considered in section 5.10 of the
E&R report.

7710, 7711, 7672, 7667, 7661, 7565, 7531,7766, 7755, 7657, 7599, 7597,
7515, 7513, 7512, 7510, 7484, 7478, 7339, 7340, 7432, 7378, 7726, 7722,
7719, 7843, 7696, 7700, 7695, 7694, 7692, 7685, 7682, 7679, 7677, 7676,
7675, 7668, 7669, 7666, 7665, 7663, 7658, 7654, 7638, 7651, 7650, 7648,
7642, 7641, 7640, 7626, 7625, 7623, 7622, 7621, 7620, 7614, 7613, 7609,
7610, 7608, 7606, 7605, 7604, 7603, 7584, 7582, 7581, 7578, 7577, 7572,
7571, 7567, 7559, 7558, 7556, 7555, 7553, 7551, 7547, 7537, 7536, 7535,
7530, 7526, 7516, 7514, 7506, 7494, 7493, 7486, 7483, 7481, 7480, 7479,
7477, 7472, 7466, 7463, 7461, 7459, 7457, 7451, 7447, 7442, 7441, 7430,
7440, 7439, 7436, 7431, 7420, 7417, 7414, 7410, 7409, 7408, 7405, 7403,
7391, 7362, 7324, 7733, 7731, 7730, 7728, 7727, 7725, 7724, 7717, 7716,
7714, 7706, 7704, 7702, 7772, 7771, 7770, 7769, 7768, 7767, 7765, 7764,
7763, 7762, 7761, 7760, 7758, 7756, 7754, 7751, 7748, 7749, 7747, 7743,
7742, 7795, 7794, 7793, 7792, 7790, 7787, 7782, 7806, 7805, 7801, 7802,
7848, 7847, 7845, 7842, 7839, 7838, 7837, 7834, 7833, 7831, 7832, 7830,
7828, 7827, 7822, 7812, 7858, 7936, 7937, 8078, 8082, 8079, 8081, 8085,
8089, 8091, 8093, 7942, 7943, 7907, 7905, 7903, 7884, 7854, 7856, 7857,
7938, 7933, 7931, 7930, 7929, 7924, 7925, 7922, 7923, 7919, 7917, 7916,
7912, 7913, 7911, 7910, 7909, 7906, 7902, 7900, 7895, 7892, 7891, 7890,
7889, 7888, 7887, 7883, 7880, 7878, 7875, 7874, 7871, 7868, 7865, 7864,
8069, 8087, 8102, 8107, 8102, 8129, 8130, 8202, 8196, 8193, 8193, 8190,
8175, 8176, 8174, 8172, 8209, 8211, 8212, 8214, 8221, 8222, 8219, 8224,
8226, 8208, 8279, 8238, 8240, 8241, 8243, 8245, 8246, 8266, 8261, 8269,
8270, 8227, 8231, 8247, 8248, 8250, 8252, 8259, 8263, 8267, 8284, 8285,
8213, 8216, 8194, 8185, 8181, 8180, 8179, 8135, 8136, 8147, 8148, 8149,
8154, 8156, 8164, 8112, 8101, 8094, 8067, 8068, 8070, 8071, 8072, 8076,
8086, 8090, 8097, 8104, 8105, 8106, 8110, 8119, 8120, 8121, 8123, 8124,
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Effects; Issues; Topics

Comments by project team

(74). Little or no national or
international demand for GM brassica;
New Zealand research should be
market driven, and not focused on
driving the market.
(75). Strong public acceptance of GM
products in many countries
(76). Threats to conventional and IPM
farming systems

This lies outside the scope of the consideration of this
application by the Authority.

(77). Threatens/inconsistent with
sustainability of New Zealand
agriculture. Better alternatives for
sustainable agriculture.

See comments under (74) above
This application is for a small scale field test. Under the
strict controls that are proposed any risks to conventional
and IPM farming systems would be negligible
Alternative approaches for achieving the same research
objective have been considered in section 8.2 of the E&R
report. This is a small-scale, contained field test, and the
project team does not consider that it would threaten or be
inconsistent with the sustainability of New Zealand
agriculture.
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Raised in submissions – submission numbers
8125, 8131, 8132, 8139, 8140, 8141, 8142, 8145, 8146, 8151, 8159, 7936,
8165, 8166, 8167, 8127, 8470, 8467, 8468, 8464, 8465, 8462, 8459, 8457,
8456, 8455, 8450, 8447, 8471, 8334, 8287, 8443, 8444, 8445, 8440, 8439,
8438, 8437, 8435, 8434, 8431, 8425, 8422, 8420, 8421, 8419, 8417, 8414,
8412, 8411, 8409, 8408, 8407, 8406, 8404, 8405, 8403, 8402, 8401, 8400,
8398, 8397, 8393, 8392, 8391, 8389, 8390, 8387, 8386, 8493, 8494, 8492,
8381, 8375, 8024, 8368, 8369, 8370, 8360, 8359, 8356, 8355, 8351, 8352,
8348, 8347, 8345, 8344, 8342, 8341, 8338, 8336, 8292, 8293, 8288, 8482,
8479, 8487, 8485, 8484, 8478, 8477, 8023, 8008, 8058, 8054, 8041, 8042,
8028, 7954, 7966, 7970, 7971, 7973, 7984, 7987,7952, 8001, 8013, 8056,
8012, 8063, 8064, 8005, 8003, 8002, 8059, 8055, 8051, 8052, 8050, 8049,
8048, 8046, 8045, 8044, 8043, 8034, 8032, 8030, 8027, 8022, 8021, 8020,
8019, 8018, 8016, 8015, 8009, 7949, 7950, 7951, 7953, 7956, 7957, 7959,
7961, 7972, 7974, 7975, 7977, 7979, 7981, 7982, 7983, 7988, 7990, 7991,
7992, 7993, 7995, 7996, 8000, 8072.
[498]
8079, 7907, 8069, 8188, 8187, 8186, 8184, 8208, 8276, 8264, 8269, 8230,
8281, 8199, 8122, 8094, 8075, 8108, 8109, 8145, 8150, 8111, 8287, 8443,
8444, 8445, 8380, 8024, 8365, 8364, 8489, 8023, 8008, 8004, 8054, 8042,
8026, 7966, 7970, 7984, 8012, 8064, 8045, 8029, 7960, 7983, 7985,
[47]
8251, 8158,
[2]
7672, 7666, 7937, 7895, 7891, 7890, 8212, 8246, 8180, 8154, 8156, 8101,
8094, 8127
[14]
7753, 7467, 7722, 7696, 7700, 7693, 7687, 7680, 7676, 7658, 7651, 7650,
7622, 7600, 7596, 7583, 7573, 7563, 7541, 7540, 7489, 7487, 7456, 7454,
7453, 7446, 7444, 7438, 7437, 7433, 7427, 7426, 7423, 7416, 7402, 7401,
7813, 8084, 7932, 7869, 7865, 8069, 8102, 8170, 8222, 8223, 8228, 8124,
8125, 8131, 8132, 8283, 8460, 8448, 8441, 8439, 8437, 8418, 8409, 8407,
8404, 8405, 8402, 8398, 8386, 8493, 8381, 8024, 8368, 8366, 8363, 8361,
8337, 7973, 8003, 8053, 8046, 8033, 8022, 8007, 7953, 7957, 7960, 8702
[72]

Effects; Issues; Topics

Comments by project team

(78). Applicant has not presented any
cost/benefit analysis, or evidence for
any economic benefits of GM Brassica
(79). Reduces New Zealand‟s food
security

Noted. Cost-benefit analysis is not relevant to a small-scale
field test of this nature.

(80). Development of intellectual
property from trial will benefit New
Zealand
(81). Bt crops, crop trials overseas
unsuccessful economically, socially,
environmentally

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8208
[1]

This application is for a small-scale field test which the
project team cannot conceive impacting on New Zealand‟s
food security
Addressed in sections 5 and 7 of the E&R report.

7722, 8102, 8211, 8013,
[4]

In the E&R report, the project team has assessed the
application in relation to protecting the New Zealand
environment and the health and safety of people and
communities in New Zealand.

8485, 8088, 8041, 8042, 7966, 7974, 7975,
[7]

8158, 8157,
[2]

E. Society and community aspects
Effects; Issues; Topics
(82). Majority of New Zealanders
opposed to GE crops; approval would
be undemocratic

Comments by project team
The project team acknowledges that many New Zealanders
are opposed to GE crops, but notes also that some New
Zealanders support GE crops. The ERMA New Zealand
Ethics framework requires the Authority to have concern
for a range of specific principles including justice and
equality. However, this is a small-scale field test and the
project team does not consider that approval would be
undemocratic or infringe on the principle of justice and
equality given the range of opinions existing in the
community.

(83). Undermines integrity of/public
confidence in gene science and/or
agricultural science

The project team does not consider that a small scale
contained field test would impact on public confidence in
science
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Raised in submissions – submission numbers
7755, 7661, 7565, 7533, 7515, 7323, 7719, 7843, 7695, 7688, 7679, 7663,
7638, 7604, 7534, 7526, 7494, 7481, 7420, 7391, 7348, 7770, 7768, 7797,
7798, 7796, 7793, 7806, 7803, 7831, 7832,7828, 7815, 7940, 7941, 8089,
8091, 8093, 7884, 7939, 7931, 7929, 7917, 7916, 7902, 7891, 7889, 7878,
7875, 7871, 7867, 8069, 8100, 8107, 8129, 8130, 8206, 8205, 8190, 8173,
8212, 8214, 8222, 8219, 8280, 8276, 8256, 8257, 8261, 8262, 8270, 8271,
8227, 8263, 8265, 8284, 8285, 8149, 8154, 8076, 8097, 8104, 8108, 8109,
8110, 8119, 8120, 8128, 8123, 8140, 8159, 7936, 8162, 8165, 8166, 8453,
8470, 8464, 8465, 8460, 8471, 8334, 8287, 8443, 8444, 8445, 8427, 8424,
8414, 8413, 8408, 8407, 8393, 8391, 8389, 8390, 8024, 8363, 8344, 8339,
8292, 8293, 8288, 8488, 8476, 8023, 8054, 7984, 8034, 8016, 7967, 7972,
7976, 7978, 7995, 7996, 8702
[137]
7657, 7512, 7452, 7696, 7695, 7680, 7679, 7666, 7659, 7650, 7642, 7639,
7622, 7581, 7568, 7567, 7536, 7537, 7489, 7483, 7480, 7479, 7477, 7472,
7461, 7447, 7440, 7430, 7420, 7403, 7379, 7361, 7359, 7725, 7713, 7771,

Effects; Issues; Topics

Comments by project team

(84). Lack of relevant and effective
liability/compensation legislation

This lies outside the scope of the consideration of this
application by the Authority.

(85). Would impose costs of clean up
on others

The project team notes that this application is for a smallscale field test. Costs of testing and segregation are not
relevant since there is no intention of allowing the plants to
flower or set seed. Clean up/removal from the site costs
will be borne by the applicant

(86). Evolution of resistance in pest
species to Bt would impact severely
on economic and social well-being of
communities

As noted under (28) above, Section 7.1 of the E&R report
assesses the potential for development of resistance to Cry
toxins in target species. Taking into account the restricted
size of the field test (0.4 ha) within an extensive mixed
farming area, it is most unlikely that in any continuous
selection pressure for development of resistance will be
exerted on insects during the field test. The project team
considers it highly improbable that the field test will have
any impacts on the economic and social well-being of
communities.
Controls proposed in the E&R report would prevent the
organisms from the field test entering the food chain. This
is a small-scale field test, and all plants will be removed

(87). Would deny choice to grow/buy
GE-free food
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Raised in submissions – submission numbers
7760, 7743, 7792, 7839, 7834, 7833, 7812, 7858, 7862, 7873, 8096, 8098,
8102, 8196, 8211, 8212, 8214, 8222, 8261, 8247, 8217, 8218, 8101, 8075,
8097, 8105, 8141, 8142, 8165, 8166, 8074, 8453, 8470, 8464, 8465, 8471,
8417, 8493, 8494, 8384, 8381, 8376, 8368, 8361, 8344, 8342, 8292, 8487,
8477, 8056, 8002, 8060, 8050, 8049, 8033, 8018, 8007, 7953, 7980, 8702
[96]
7378, 7323, 7675, 7658, 7328, 7773, 7831, 7832, 8089, 8091, 8093, 7927,
7928, 7924, 7925, 7902, 7895, 7891, 7890, 8069, 8117, 8206, 8188, 8211,
8212, 8241, 8156, 8112, 8108, 8109, 8144, 8145, 8146, 8165, 8166, 8467,
8468, 8435, 8481, 8488, 8008, 7987, 8005, 8050, 8039, 7972, 7985, [47]
7661, 7512, 7638, 7639, 7603, 7459, 7797, 7798, 7805, 7803, 7834, 7833,
7831, 7832, 7828, 7940, 7941, 8093, 7921, 7884, 7862, 7944, 7929,7924,
7925, 7916, 7906, 7895, 7892, 7891, 7890, 7878, 7873, 7871, 8096, 8098,
8107, 8190, 8188, 8212, 8222, 8275, 8228, 8229, 8238, 8244, 8268, 8270,
8227, 8247, 8213, 8216, 8194, 8185, 8149, 8156, 8164, 8112, 8101, 8067,
8068, 8103, 8104, 8105, 8121, 8141, 8142, 8144, 8146, 8165, 8166, 8074,
8467, 8468, 8461, 8449, 8439, 8435, 8431, 8428, 8417, 8414, 8412, 8411,
8409, 8404, 8405, 8402, 8392, 8389, 8390, 8386, 8492, 8384, 8382, 8378,
8375, 8363, 8360, 8359, 8357, 8355, 8351, 8352, 8348, 8347, 8344, 8342,
8291, 8023, 8054, 8028, 7954, 7986, 7987, 8005, 8002, 8051, 8052, 8048,
8043, 8030, 8022, 8020, 8017, 8009, 8007, 7957, 7995, 7998, 7999, [131]
7937
[1]

7661, 7657, 7512, 7497, 7452, 7696, 7695, 7680, 7676, 7666, 7659, 7658,
7655, 7656, 7638, 7651, 7650, 7647, 7642, 7639, 7625, 7622, 7605, 7581,
7579, 7567, 7558, 7553, 7546, 7536, 7537, 7534, 7493, 7480, 7479, 7477,

Effects; Issues; Topics

Comments by project team
from the site, and remain in containment until they are
subsequently destroyed.

(88). Public and personal enjoyment of
gardening, part of New Zealand
culture, would be threatened if GM
vegetables are introduced. Threatens
vegetable gardening on which many
depend.

See comments on (87) above.
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Raised in submissions – submission numbers
7472, 7464, 7462, 7461, 7447, 7440, 7431, 7430, 7423, 7416, 7414, 7406,
7403, 7720, 7706, 7772, 7771, 7770, 7760, 7756, 7752, 7743, 7797, 7798,
7805, 7801, 7802, 7848, 7844, 7839, 7834, 7833, 7831, 7832, 7828, 7858,
7936, 7937, 7940, 7941, 8089, 8091, 8093, 7921, 7898, 7884, 7862, 7939,
7944, 7931, 7924, 7925, 7920, 7916, 7915, 7906, 7902, 7897, 7895, 7891,
7890, 7889, 7886, 7878, 7877, 7873, 7871, 7869, 7864, 8096, 8098, 8102,
8107, 8129, 8130, 8206, 8201, 8196, 8193, 8190, 8188, 8175, 8176, 8212,
8214, 8220, 8224, 8280, 8275, 8228, 8229, 8232, 8238, 8243, 8244, 8246,
8256, 8257, 8261, 8262, 8268, 8269, 8270, 8227, 8231, 8247, 8248, 8252,
8284, 8285, 8213, 8215, 8194, 8185, 8143, 8149, 8156, 8164, 8112, 8101,
8067, 8068, 8097, 8103, 8105, 8110, 8116, 8121, 8124, 8125, 8134, 8140,
8141, 8142, 8144, 8146, 8151, 7936, 8162, 8165, 8166, 8167, 8074, 8470,
8467, 8468, 8466, 8464, 8465, 8461, 8456, 8449, 8471, 8334,8287, 8443,
8444, 8445, 8441, 8439, 8437, 8436, 8435, 8434, 8431, 8428, 8425, 8424,
8422, 8418, 8417, 8414, 8412, 8411, 8409, 8407, 8406, 8404, 8405, 8402,
8397, 8392, 8389, 8390, 8386, 8494, 8492, 8384, 8382, 8381, 8380, 8378,
8377, 8376, 8375, 8024, 8368, 8366, 8363, 8362, 8361, 8360, 8359, 8358,
8357, 8356, 8355, 8351, 8352, 8348, 8347, 8344,8342, 8339, 8338, 8337,
8291, 8290, 8288, 8491, 8482, 8479, 8489, 8487, 8485, 8478, 8477, 8041,
8028, 8026, 7954, 7986, 7987, 8056, 8005, 8002, 8059, 8053, 8051, 8052,
8050, 8048, 8047, 8045, 8043, 8034, 8033, 8032, 8030, 8022, 8020, 8018,
8017, 8009, 8007, 7953, 7956, 7957, 7960, 7972, 7993, 7995, 7998, 7999,
8702 [300]
7942, 7881, 8449, 8432, 8406
[5]

Effects; Issues; Topics

Comments by project team

(89). Threatens community
ethical/social/spiritual
standards/values and expectations

This is considered in section 5.4 of the E&R report.
Refer also to (82) above.

(90). GM food is not kosher
(91). „GE-free‟ an important
component of national identity of
New Zealanders (like „nuclear-free‟)

See comments on (87) above.
The project team notes this opinion, but also notes that
since the late 1980s over 60 contained field tests of
genetically modified organisms have been conducted in
New Zealand and that there is a considerable amount of
laboratory work in containment on genetically modified
organisms, much of it related to human health. The project
notes that no uncontrolled releases of GM organisms have
been approved in New Zealand.
This is a small-scale field test. Containment of the
organisms and means of eradication if they were to escape
are addressed in sections 4 and 6 of the E&R report.

(92). Potential adverse economic,
social and cultural effects on people
and communities if Bt Brassica escape
or become weedy. Protecting
sustainable agriculture and GE-free
status of New Zealand is a cultural
issue
(93). Field trial will help engage New
Zealand public in considering
potential beneficial and adverse effects
of GM organisms
(94). Approval of application will
retain and build New Zealand‟s
capability in working with GM plants
(95). Bt crops should developed for the
benefit of future generations

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
7755, 7657, 7452, 7696, 7680, 7658, 7650, 7642, 7622, 7581, 7572, 7568,
7567, 7489, 7480, 7479, 7477, 7472, 7461, 7447, 7430, 7403, 7379, 7359,
7725, 7713, 7771, 7760, 7743, 7792, 7839, 7858, 8078, 8082, 8083, 8079,
8080, 7942, 7935, 7933, 7930, 8069, 8102, 8202, 8196, 8212, 8231, 8138,
8099, 8111, 8464, 8465, 8471, 8364, 8004, 8056, 8055, 8038, 7953, 8055
[60]
7845
[1]
7763, 8202
[2]

7937, 7942, 8493,
[3]

The project team agrees that the field test has the potential
to provide further information on the effects of GM
organisms.

8065
[1]

Addressed in sections 5.9 and 7.6 of the E&R report
Potentially significant benefits are identified and assessed
in sections 5 and 7 of the E&R report
Section 5(b) of the Act states that a principle to be followed
for achieving the purpose of the Act is “the maintenance
and enhancement of the capacity of people and

7899, 8161,
[2]
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7968,
[1]

Effects; Issues; Topics

(96). Risk of bullying/blackmail using
GM material

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised

Comments by project team
communities to provide for their own economic, social, and
cultural wellbeing and for the reasonably foreseeable needs
of future generations”.
This application is for a small-scale field test in a contained
area under strict surveillance. The project team does not
consider that any such activity would be significant.

8255
[1]

F. Additional Matters
Effects; Issues; Topics
(97). Make decisions on basis of facts,
sound science

(98). Government may direct ERMA
to approve trial

(99). Applicant should be required to
demonstrate ability to reverse any
escape of GM material before
approval is given.
(100). The application failed to
provide information required by
Section 40 of HSNO Act 1996 (2(b) of
the Act”); therefore the application
should be declined.

Comments by project team
The HSNO (Methodology) Order 1998 sets out the how the
Authority makes decisions. The processes followed by the
Authority are described in the “Annotated Methodology”,
published by ERMA New Zealand in 1998.
The E&R report (section 1) notes that the Minister was
advised of the receipt of the application on 30 October
2006. Section 68 of the Act gives the Minister power, under
certain circumstances, to “call in” and decide an
application. This “call in” power has not been exercised in
regard to the present application. The minister has no other
mechanism by which to influence this decision
This is not in accord with the provisions of the Act.

Raised in submissions – numbers of submissions
7781, 8209, 8225, 8158, 8099, 7969
[6]

The project team considers that the applicant has provided
information required by section 40 of the Act, taking
account of the limited scale (0.4 ha) of the field test on a
research farm in Canterbury. The E&R report identifies
and assesses potentially significant adverse and beneficial
effects of the organisms on the environment.

8024
[1]
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8008,
[1]

8073,
[1]

Effects; Issues; Topics

Comments by project team

(101). Blanket approval opposed;
consideration on a case-by-case basis
advocated; 10-year approval too long.

The project team notes that the characteristics and effects of
the organisms to be field tested have been assessed in the
E&R report, which notes, inter alia, that (section 3.2)
“…the purpose of the field test is clearly defined, it limits
field testing to such brassica plants which have been
genetically modified for insect resistance to Lepidoptera,
conferred by cry genes derived from Bacillus
thuringiensis” . The E&R report notes that the organisms
were developed in accordance with the HSNO (Low Risk
Genetic Modification) Regulations 2003. The project team
does not consider a 10-year approval unduly long, taking
account of the limited scale of the proposed field test and
the controls proposed.
See comments under (101) above.

(102). Should be annual review of
trial, with annual extensions granted
only after a successful review
(103). Waste/inappropriate use of
public money

The cost of the project and sources of funding for it are
outside the scope of the consideration of this application by
the Authority.
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
7683, 7452, 7696, 7680, 7638, 7650, 7639, 7536, 7537, 7489, 7480,
7479, 7477, 7472, 7461, 7459, 7447, 7430, 7420, 7403, 7713, 7839,
7858, 7884, 7924, 7925, 7895, 7891, 7890, 8188, 8214, 8261, 8282,
8156, 8112, 8097, 8104, 8144, 8146, 8470, 8467, 8468, 8464, 8465,
8456, 8471, 8435, 9494, 8024, 8344, 8008, 7954, 7987, 8056, 8012,
8005, 8050, 8018, 8016, 7953, 7995, 8702
[62]

8282,
[1]
7691, 7672, 7766, 7753, 7661, 7599, 7565, 7513, 7512, 7452,7378, 7726,
7696, 7695, 7663, 7658, 7638, 7651, 7650, 7642, 7640, 7622, 7604,
7584, 7581, 7575, 7568, 7567, 7516, 7494, 7489,7483, 7480, 7479, 7477,
7472, 7469, 7465, 7461, 7447, 7445, 7440, 7430, 7422, 7420, 7416,
7414, 7410, 7406, 7403, 7379, 7362, 7359, 7731, 7727, 7725, 7721,
7773, 7771, 7763, 7760, 7757, 7796, 7793, 7792, 7805, 7847, 7842,
7840, 7841, 7834, 7833, 7812, 7809, 7858, 7940, 7941, 8084, 8093,
7942, 7884, 7862, 7853, 7855, 7856, 7939, 7944, 7931, 7929, 7927,
7928, 7924, 7925, 7920, 7916, 7908, 7906, 7904, 7900, 7895, 7891,
7890, 7878, 7873, 7871, 7867, 8069, 8096, 8098, 8102, 8107, 8129,
8130, 8206, 8205, 8201, 8197, 8196, 8193, 8190, 8189, 8188, 8175,
8176, 8173, 8212, 8214, 8222, 8208, 8287, 8264, 8228, 8229, 8238,
8241, 8261, 8270, 8227, 8230, 8247, 8265, 8286, 8284, 8285, 8213,
8217, 8218, 8185, 8183, 8156, 8164, 8112, 8101, 8097, 8103, 8105,
8108, 8109, 8116, 8121, 8140, 8141, 8142, 8144, 8146, 7936, 8165,
8166, 8127, 8074, 8453, 8470, 8467, 8468, 8464, 8465, 8461, 8456,

Effects; Issues; Topics

Comments by project team

(104). New Zealand, applicant being
„used‟ as a tool by „overseas interests‟;
international business; USA; „big
business‟
(105). Tests too small and restrictive
to be effective; data delivered by
research will be too inadequate to be
of significant value
(106) Application deficient: eg
provides insufficient information on
methodology; uses undefined
abbreviations, inaccurate and selective
data, some information obsolete or
possibly incorrect, does not address
key issues, long-term effects,
pleiotropic effects, ignores relevant
published information on risks
to/adverse effects on soil biota and
ecosystems, pollination, development
of resistance in insects, use of
inappropriate plants as controls,
inadequate methods for monitoring
caterpillars on plants, and for
evaluating risks to human and animal

The Authority is required to consider the application
according to the provisions of the HSNO Act 1996; other
matters, outside the provisions of the Act, cannot be taken
into account.
The perceived value of any research results that may be
obtained is outside the scope of the consideration of this
application by the Authority.
The project team considers that the application meets the
requirements of section 40 of the Act which sets down the
requirements for applications for field testing of genetically
modified organisms. The application is reviewed in the
E&R report.
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8450, 8449, 8471, 8289, 8439, 8435, 8431, 8425, 8417, 8414, 8411,
8409, 8407, 8406, 8404, 8405, 8402, 8397, 8393, 8392, 8391, 8389,
8390, 8386, 8493, 8494, 8492, 8384, 8382, 8380, 8378, 8375, 8024,
8368, 8363, 8360, 8359, 8357, 8355, 8351, 8352, 8348, 8344, 8342,
8339, 8338, 8292, 8293, 8291, 8288, 8482, 8479, 8487, 8485, 8476,
8477, 8023, 8004, 8054, 8042, 7954, 7971, 7973, 7984, 7986, 7987,
8056, 8064, 8002, 8053, 8051, 8052, 8050, 8048, 8047, 8043, 8035,
8030, 8029, 8027, 8020, 8018, 8017, 8009, 8007, 7953, 7955, 7957,
7960, 7974, 7975, 7978, 7995, 7998, 7999, 8702
[273]
7672, 7657, 7510, 7552, 7428, 7714, 7788, 7866, 8258, 8343, 7966,
7983,
[12]
7774, 8493,
[2]

7753, 7807, 7808, 7695, 7639, 7536, 7537, 7492, 7774, 7848, 7827,
7937, 7884, 8069, 8211, 8212, 8225, 8223, 8230, 8250, 8155, 8094,
8126, 8127, 8470, 8471, 8289, 8493, 8494, 8024, 8368, 8344, 8481,
8008, 7954, 8045, 8039, 8018, 7995, 8702
[40]

Effects; Issues; Topics
health; vague, inadequate description
of genetic material to be used,
inadequate evaluation of genetic
constructs and differences between
natural and synthetic genes;
insufficient molecular characterization
of genes, Southern blotting should be
performed; inadequate analysis of
present and future risks, costs and
benefits; subjective statements and
insufficient information on biological
safety issues, not backed by
references, contains unpublished
opinions and refers to conference
presentations not subject to peer
review.
(107). Appendices to application are
good
(108). Other better/safer methods of
insect control and reducing pesticide
use

Comments by project team

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised

Noted.

8223
[1]
7510, 7339,7340, 7378, 7726, 7784, 7843, 7700, 7692, 7651, 7581, 7567,
7494, 7493, 7489, 7480, 7479, 7477, 7472, 7465, 7462, 7461, 7447,
7440, 7430, 7429, 7420, 7416, 7414, 7403, 7727, 7725, 7720, 7712,
7771, 7764, 7760, 7754, 7750, 7743, 7792, 7839, 7831, 7832, 7858,
7936, 7937, 8079, 7907, 7912, 7913, 7904, 8202, 8196, 8209, 8211,
8224, 8208, 8264, 8232, 8250, 8101, 8094, 8127, 8464, 8465, 8493,
8024, 8368, 8293, 8288, 8041, 7971, 7984, 8056, 8005, 8050, 8045,
8040, 8034, 8031, 8029, 8017, 7949, 7950, 7951, 7953, 7967, 7974,
7975,
[90]

Alternative methods for achieving the research objectives
of the proposal are evaluated in section 8 of the E&R
report.
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Effects; Issues; Topics

Comments by project team

(109). Safer alternative methods for
achieving research objectives not
examined in application
(110). Little prospect of eventual
approval of release, so field test
pointless

See comments under (108) above.

(111). No benefits

(112). Application makes a
comprehensive and accurate
assessment of risks and benefits
(113). Benefits outweigh any potential
adverse effects
(114). Risks, costs outweigh benefits

(115). Precautionary principle should
be applied; precautionary approach
taken; application inconsistent with
Section 7 of the HSNO Act 1996; see
Bleakley V ERMA
(116). Account must be taken of
ART2(2) of the Biosafety Protocol

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
8069, 8096, 8211, 8155, 8126, 7946,
[6]

The purpose of the present application is for a small-scale
(0.4 ha) field test to assess the agronomic performance of
GM brassica plants. Whether or not there might be an
application in the future for a larger-scale field test, or for
conditional of full release of the GM brassica plants is
outside the scope of the present consideration.
The project team‟s identification and assessment of the
potentially significant benefits as well as the potentially
significant risks and costs are set out in the E&R report.
See comments on (111) above.

8202, 8024, 8039,
[3]

See comments on (111) above.

8160, 7969
[2]
7661, 7512, 7695, 7638, 7646, 7536, 7537, 7483, 7324, 7706, 7768,
7744, 7844, 7884, 7931, 7890, 8069, 8206, 8202, 8214, 8224, 8208,
8256, 8257, 8261, 8230, 8215, 8156, 8112, 8108, 8109, 8121, 8140,
8150, 8470, 8456, 8471, 8289, 8494, 8024, 8344, 8477, 7954, 8005,
8018, 7979, 7982, 7988, 7992, 7995, 8702
[50]
7677, 7937, 7940, 7941, 8069, 8100, 8186, 8112, 8289, 8024, 8481,
8485, 8023, 8054, 8055, 8026, 8055, 7967, 7972,
[19]

See comments on (111) above.

The „Annotated Methodology”, published in 1998 by
ERMA New Zealand, sets out how the Authority deals
with information, makes determinations, deals with
uncertainty, identifies and assesses risks, costs, and
benefits, and presents decisions.
Article 2(2) of the Cartagena Protocol on Biosafety states
that: “The Parties shall ensure that the development,
handling, transport, use, transfer and release of any living
modified organisms are undertaken in a manner that
prevents or reduces the risks to biological diversity, taking
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7531, 7784, 7659, 7640, 7598, 7584, 7391, 7380, 7750, 7822, 7809,
7937, 7853, 7935, 8069, 8169, 8276, 8097, 8024, 8008, 8042, 7947,
7994, [23]
7899
[1]

8069
[1]

Effects; Issues; Topics

Comments by project team

Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised

(117). Purpose unclear, flawed,
redundant; application not credible

also into account risks to human health”. The project team
considers that the procedures proposed by the applicant
together with the controls proposed in the E&R report meet
New Zealand‟s obligations under the Cartagena Protocol.
The applicant states (section 2.1 of the application) that the
purpose of the application is to assess, by field testing,
agronomic performance of brassica modified for resistance
to caterpillar pests. The E&R report (Section 1) concludes
of that the purpose of the application falls within section
39(1)(b) of the Act.
See comments under (117) above.

7672, 7755, 7807, 7808, 7937, 8211, 8094, 8071, 8072, 8124, 8125,
8111, 8289, 8024, 8004, 7971, 8050,
[17]

(118). Purpose may relate to seed
multiplication as part of a commercial
operation
(119). Section 4 of the HSNO Act
1996 (Purpose of the Act) best
achieved by declining the application;
application does not satisfy Sections 4
& 5 of Act
(120). Results should be shared with
interested parties
(121). New Zealand should not rely
solely on overseas studies and
information
(122). Relevant Crop & Food staff
experienced and reliable; test will be
conducted in a scientifically
appropriate manner
(123). Conduct trials overseas, not in
New Zealand

7937, 8211,
[2]

In the E&R report, the project team assesses the application
in relation to the provisions of the Act, and especially in
relation to protecting the environment, and health and
safety of people and communities.

8069, 8289
[2]

This is outside the scope of the consideration of this
application by the Authority.
The potentially significant risks, costs and benefits of the
application are identified and assessed in sections 5 and 7 of
the E&R report.
The training, qualifications and experience Crop & Food
Research staff are taken into account in the E&R report

7678

It has been noted above that the project team considers that
the application falls within the provisions of the Act in
relation to field testing any new organism. In the E&R
report, the project team assesses the application in relation
to relevant provisions of the Act.

8079, 7887, 8214, 8282, 8088, 7970, 7971, 7979, [8]
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[1]

7852
[1]
8157
[1]

Effects; Issues; Topics

Comments by project team

(123). UN opposes GE crops

Section 11 of the E&R report assesses the application in
relation to New Zealand‟s international obligations. New
Zealand is a signatory to the Convention on Biological
Diversity and the Cartagena Protocol on Biosafety both of
which were sponsored by the United Nations.
Noted
Noted.

Support in principle
Oppose in principle
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Raised in submissions – submission numbers
[XX] = Number of submissions in which topic raised
7843, 8427, 8396,
[3]

8260, 7965,
[2]
7710. 7711, 7404, 7732, 7690, 7689, 7681, 7673, 7665, 7664, 7662,
7636, 7649, 7643, 7637, 7624, 7619, 7618, 7617, 7615, 7611, 7612,
7601, 7585, 7580, 7574, 7566, 7564, 7562, 7561, 7560, 7549, 7545,
7544, 7532, 7508, 7490, 7476, 7475, 7474, 7473, 7461, 7458, 7434,
7435, 7415, 7412, 7411, 7723, 7718, 7707, 7705, 7703, 7761, 7759,
7786, 7785, 7783, 7835, 7823, 7825, 7810, 8077, 7921, 7934, 7926,
7896, 7885, 7882, 7879, 7863, 8197, 8171, 8207, 8182, 8115, 8137,
8118, 8335, 8442, 8433, 8426, 8423, 8429, 8413, 8399, 8395, 8385,
8379, 8374, 8373, 8371, 8372, 8340, 8490, 8486, 8480, 8483, 8036,
8037, 8014, 8011, 8010, 7976, 7989, 8808 [106]

14.5

Appendix 5: Submission from Department of
Conservation

APPLICATION FOR APPROVAL TO FIELD TEST IN CONTAINMENT
ANY GENETICALLY MODIFIED ORGANISM UNDER SECTION 40 OF
THE HAZARDOUS SUBSTANCES AND NEW ORGANISMS ACT 1996
APPLICATION: GMF06001
APPLICANT:

NZ Institute for Crop & Food Research Ltd

PURPOSE:

To assess agronomic performance, in the Lincoln region, over
10 years of vegetable and forage brassicas, specifically
cabbage, broccoli, cauliflower and kale, modified for
resistance to caterpillar pests like cabbage white butterfly
and diamond-back moth.

The Department of Conservation (the Department) would like to thank the
Environmental Risk Management Authority (ERMA) of New Zealand (the Authority)
for the opportunity to comment on this application.
The Department mission is “To conserve New Zealand‟s natural and historic heritage
for all to enjoy now and in the future” (Statement of Intent 2006 – 2009). The
Department has identified organisms new to New Zealand as potentially posing a
major threat to our natural heritage (native flora, fauna, and ecosystems). The
Department therefore has attempted to identify risks to its mission from the proposed
GM Field trial.
Summary
The Department has identified the following risks from Brassica oleracea expressing
Bacillus thuringiensis (Bt) toxin:
4) Brassica containing the transgene becoming „weedy‟;
5) Transgene escaping into native flora and negatively impacting on their
intrinsic value;
6) Bt toxin expressing plant material having a deleterious effect on to native
insects.
Having assessed these risks the Department is satisfied that the proposed field trial
will not cause significant impacts on its mission.
Note: The Department neither supports nor opposes this application. The advice
provided is in relation to the risk to indigenous flora and fauna only.
Risk analysis
The Department has assessed and considers the following:
1) that there is a very low likelihood of the transgenic Agrobacterium
tumefaciens (used to make the transgenic plants) being released out of the
containment facility along with the transgenic plants;
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2) that there is a negligible likelihood of the transgene escaping via the dead or
decaying material (i.e. lives fallen off the plants and roots left behind); and
3) that transgenic plant material left over in the field (i.e. roots or fallen leaves)
will contain Bt toxin but any effect from this is expected to be negligible as the
toxin is expected to degrade over time.
Below the Department has carried out a more specific risk assessment for adverse
effects that the Department considers are significant in relation to its mission.
Escape of the transgene
The Department notes that the transgene can escape the field trail via the intentional
or unintentional removal of transgenic plants or via release of pollen. Pollen released
from the field trial could fertilise non modified Brassica oleracea or hybridise with
closely related species. Brassica spp. have demonstrated ability to form viable hybrids
with species within its own genera and those that are closely related (Lefol et. al.,
1997). The Department notes that in the Canterbury region there are number of
populations of naturalised and volunteer Brassica spp to which the transgene could
escape. This includes Brassica spp. in horticulture, and populations of crop escape
and crop–weed hybrids (Heenan et al., 2004).
Brassica containing the transgene becoming ‘weedy’
The Department notes that a brassica containing the transgene for expressing Bt toxin
might become more „weedy‟ than the unmodified species if the „weediness‟ of the
unmodified species had previously been limited as a result of herbivory or other
impacts by pest species susceptible to the Bt toxins.
The Department notes that the containment conditions proposed by the applicant will
reduce the likelihood of the transgene escaping the field trial (i.e. controls that will
prevent pollen release). However, there is always a possibility that the controls can
fail, resulting in escape of some pollen. Therefore it is critical that transgenic plants
are closely monitored. The Department considers that given the maximum size of the
field trial is limited to 0.4 hectares (4, 000m2) effective monitoring can be achieved.
Transgene escaping into native flora and negatively impacting on their intrinsic
value
The Department notes that if the transgene were to escape into native flora and spread
through a population of a species, then could potentially result in a negative impact on
the intrinsic biodiversity value (species integrity) of that species.
For the transgene to escape into native flora, the transgenic plants would have to
hybridise with native species. There are seven New Zealand genera in the family
Brassicaceae, but none are in the tribe Brassiceae (which contain the trial organisms).
Assuming that hybridisation between species from different tribes are rare, the
likelihood of such event would be low but may not be negligible.
The likelihood of such event would be further reduced by the containment measure
proposed by the applicant (i.e. controls that will prevent pollen release).
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Bt toxin expressing plant material having a deleterious effect on to native insects
The Department notes that the Bt toxins produced by the transgenic plants can cause
reduction in population numbers of native insects susceptible to Bt toxins.
The applicant has undertaken an assessment of the indirect ecological effects that
included looking at the parasitoids and predators of P. rapae & P. xyostella, as well
Tomato fruitworm (Helicoverpa armigera), Tropical armyworm (Spodoptera litura)
and aphids. The Department concurs with the applicant that such indirect ecological
effects are likely to be minor and temporary (particularly at a population level) for the
listed species of insect parasitoids and predators.
The Department notes, however, that the applicant has not identified a wider list of
invertebrates that are known to use brassicas as hosts in New Zealand. This kind of
listing is essential to determine what other invertebrates may be incidentally affected
by encountering the growing genetically modified plants in the field situation.
The Department has looked into the invertebrate species that have been recorded on
and/or considered as pests of brassicas. A list of these is reproduced below, and while
this list is not necessarily exhaustive, it shows there at least three native species
(Grass grub; Costelytra zealandica, Greasy cutworm; Agrotis ipsilon aneituma and
Comma-mark cutworm; Proteuxoa comma) that are known to occur as a minor or
major pest of some brassicas.
Invertebrate species recorded on Brassicas in
New Zealand
Aphids (various species)
Slugs (various species)
Grass grub (Costelytra zealandica)
Argentine stem weevil (Listronotus bonariensis)
White-fringed weevil (Naupactus leucoloma)
Leaf miner fly (Scaptomyza flava)
Wheat bug (Nysius huttoni)
Springtails (species unknown)
Sweet potato whitefly (Bemisia tabaci)
Diamond back moth (Plutella xylostella)
Cabbage white butterfly (Pieris rapae)
Greasy cutworm (Agrotis ipsilon aneituma)
Tomato fruitworm (Helicoverpa armigera)
Tropical armyworm (Spodoptera litura)
Comma-mark cutworm (Proteuxoa comma)
Slender burnished brass (Thysanoplusia orichalcea)

Type of
invertebrate
aphid
mollusc
beetle
beetle
beetle
fly
bug
Collembola
whitefly
moth
butterfly
moth
moth
moth
moth
moth

Native or
exotic?
both18
both18
native
exotic
exotic
exotic
exotic
both18
exotic
exotic
exotic
native
exotic
exotic
native
exotic

The Department notes that none of the three native species listed are threatened in any
way, and are in fact all common pasture and horticulture pests. Any impact on these
species is likely to be minor and most likely temporary as the trial has an indicated
end point (i.e. the application is not for full release).

18

Note: includes a number of described & un-described native and exotic species.
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The exact location of the proposed brassica planting at Lincoln, (while confidential) is
likely to be within highly modified horticultural landscape. The Department knows of
no threatened endemic species present in the area that could be affected by the
proposed trial.
Recommendations for future work
The Department would like to highlight to the applicant further work that would be
useful in the event a release application is sought in the future:
1) monitor other invertebrate species present on plants in the treatment and
control plots during the trial to obtain a fuller picture of the impact of these
plants on the overall invertebrate fauna present in the landscape. Looking at
the complete invertebrate fauna will give valuable information as to whether
there is or (just as importantly) is not an impact on other invertebrate species
present;
2) to monitor the levels of Bt toxins released from the plants into the soil during
the trial period and the persistence of the Bt toxin once in the soil. This will
give information as to whether there is or is not a reason to look at soil effects;
and
3) experimentally determine the maximum possible natural distribution (through
hybridisation) of the transgene within the family Brassicaceae.
References
Heenan, P. B., Fitzjohn, R. G., Dawson, M. I. (2004) Diversity of Brassica
(Brassicaceae) species naturalised in Canterbury, New Zealand New Zealand Journal
of Botany 42: 815–832
Lefol, E., S´eguin-Swartz, G., Downey, R. K. (1997) Sexual hybridisation in crosses
of cultivated Brassica species with the crucifers Erucastrum gallicum and Raphanus
raphanistrum: Potential for gene introgression. Euphytica 95: 127–139
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14.6

Appendix 6: Proposed containment controls

14.6.1

The proposed controls set out below are designed to manage the risks
associated with field testing of GM brassicas. The Authority may wish
to amend these controls (in order to make them more or less „strict‟).

14.6.2

In approving a containment application under section 45 of the HSNO
Act 1996, the Authority must apply controls to provide for each of the
applicable matters specified in the Third Schedule (s45(2)(a)) and may
include controls that provide for any other matter in order to give effect
to the purpose of the Act (s45(2)(b)).

14.6.3

Part I of the Third Schedule of the HSNO Act 1996 identifies matters
under the following headings to be addressed by containment controls
for the import, development or field testing of Genetically Modified
Organisms.

14.6.4

An approval under section 45 of the HSNO Act 1996 to field test a new
organism in containment, if the new organism is a genetically modified
organism, must include controls to ensure that after the end of the field
test the organism and any heritable material from the organism is
removed or destroyed (s45A(2)(a)). The Authority may also include
controls to ensure that, after the end of the field test and after heritable
material is removed or destroyed, some or all of the genetic elements
remaining from the organism are removed or destroyed (s45A(2)(b) and
s45A(2)(c)).

14.6.5

The project team has drafted indicative controls to address these matters.
The issue of removing any heritable material is addressed by proposing
that the applicant removes or destroys all heritable material at the
completion of the field test, or in the event of premature ending of the
field test (control 1.14), and inspects the site for any heritable material
left behind (control 6.4). The issue of genetic elements remaining from
the GM brassicas is addressed by leaving any genetic elements to break
down or become inactive at the site and a proposed monitoring regime to
detect and remove any volunteer plants (control 6.4).
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1

To limit the likelihood of any accidental release of any organism
or any viable genetic material19:

Requirements for treatment and decontamination to prevent escape by way of
expelled air, discharge of water or liquid waste, removal of solid waste or goods, or
breaches in facility boundary are addressed in the following way.
Containment facility
1.1

Responsibility for conduct of the field test shall be held by an operator
approved in accordance with section 40 of the Biosecurity Act 1993, and the
operator shall be responsible for ensuring that these controls are complied
with.

1.2

The field testing of GM brassicas shall be carried out in a containment
facility registered by the Ministry of Agriculture and Forestry (MAF) under
the Biosecurity Act 1993, in accordance with the MAF/ERMA New Zealand
Standard 155.04.09: Containment Facilities for New Organisms (including
genetically modified organisms) of Plant Species20.

1.3

The boundaries of the containment facility in which the field test is
conducted shall be marked by a permanent feature (or GPS location details).

1.4

The GM brassicas, once removed from the field test site back into a
containment structure, shall be subject to the relevant containment approval
for these organisms. That approval requires the organisms to be maintained
in a containment facility registered by the Ministry of Agriculture and
Forestry (MAF) under the Biosecurity Act 1993, in accordance with the
MAF/ERMA New Zealand Standard 155.04.09: Containment Facilities for
New Organisms (including genetically modified organisms) of Plant Species.

1.5

The containment facilities for the field test shall be operated and maintained
in accordance with:
(a)

the MAF/ERMA New Zealand Standard 155.04.09:
Containment Facilities for New Organisms (including
genetically modified organisms) of Plant Species (the Plant
Standard); and

(b)

all of the controls set by the Authority.

19

Viable Genetic Material is biological material that can be resuscitated to grow into tissues or
organisms. It can be defined to mean biological material capable of growth even though resuscitation
procedures may be required, e.g. when organisms or parts thereof are sublethally damaged by being
frozen, dried, heated, or affected by chemicals
20
Any reference to this standard in these controls refers to any subsequent version approved or
endorsed by ERMA New Zealand
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1.6

The Crop & Food containment facility manual shall be updated to implement
the controls imposed by the Authority‟s decision in accordance with the
Plant Standard (155.04.09). The contingency plan proposed in accordance
with this manual shall describe the contingency plans in place to take account
of any accidental release of plants outside the facilities, or any other
emergency, a procedure to prevent further release and where possible recover
the released plants.

1.7

The duration of the field test shall be limited to ten consecutive calendar
years from the first planting (additional control 7.1).

1.8

The field test site shall continue to be managed and registered as a
containment facility for a period of one year following the later event of
either the completion of the field test or the detection of any GM brassica
volunteers detected in connection with control 6.4.

1.9

No GM or non GM plant belonging to Brassica oleracea shall be allowed to
produce any open flowers in the field test site. Any GM or non GM brassica
identified as in the stage of initiating bolting in the field test site shall be
removed before any flowers open and shall be either maintained in the
containment structure (as set out in control 1.4) or disposed of in accordance
with control 1.12.

1.10

GM brassica seedlings and harvested GM brassica plants transferred between
the field test site and the containment structure shall be secured and double
contained.

1.11

An inventory of GM brassica plants taken out of the containment structure
and transferred to the field test site and from the field test site to the
containment structure shall be checked on arrival to ensure that no plants are
lost in transit.

1.12

All living GM brassica vegetative material not retained for research purposes
shall be killed by autoclaving or another scientifically validated method.

1.13

The applicant shall take such practical measures as are necessary to reduce
the likelihood of removal of GM brassica seedlings from the field test site by
animals.

1.14

At the completion of the field test, or in the event of premature ending of the
field test, all GM brassica plants not retained for research purpose shall be
killed in accordance with control 1.12 and the field test site shall be
monitored in accordance with control 6.4.
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Register of Plants
1.15

A register of GM brassica lines planted and grown in the field test site shall
be maintained. The following records shall be made for each plant line:
the identity of the plant line (species, cultivar, and details of genetic
modification);
the identity of the person responsible for the plant(s);
the date of planting in the field test site;
the date of transfer of plant(s) or viable plant material to and from the
containment structure and the field test site; and
the date and method of final disposal of plant(s).

2

To exclude unauthorised people from the facility:

2.1

At all times only authorized persons shall have access to the field test site
and the approval holder shall maintain measures to restrict unauthorized
access to the site that includes:
(a) A fence that prevents public access into the field test site shall enclose
the site. Gates shall be closed when not in use and locked whenever
there are no authorised persons present.
(b) A log of all persons accessing the field test site shall be maintained by
the facility operator.

2.2

The identification of entrances, numbers of and access to entrances, and
security requirements for the entrances and the facility shall be in compliance
with the Standard listed in control 1.5.

3

To exclude other organisms from the facility and to control
undesirable and unwanted organisms within the facility:

3.1

Construction and operation of the containment facility shall comply with the
requirements of the Standard listed in control 1.5 relating to the exclusion of
other organisms from the facility and the control of undesirable and
unwanted organisms within the facility.

3.2

Grazing animals (eg sheep, cattle and other herbivores) shall be excluded
from the field test site.

3.3

Security monitoring of the field test site shall be carried out regularly to
ensure the integrity of the fence.
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4

To prevent unintended release of the organism by experimenters
working with the organism:

4.1

Operation of the containment facility shall comply with the requirements of
the Standard listed in control 1.5 relating to the prevention of accidental
removal of plant material.

4.2

All equipment used in conjunction with the field test site shall be cleaned
after use to prevent the accidental release of living vegetative GM brassica
material.

4.3

The person responsible for the field test site and/or the person responsible for
the operation of the containment facility shall inform all personnel involved
in handling the organisms of the Authority‟s controls.

4.4

The training of personnel working in the facility shall be in compliance with
the Standard listed in control 1.5.

5

To control the effects of any accidental release or escape of an
organism:

5.1

Construction and operation of the containment facility shall comply with the
requirements of the Standard listed in control 1.5 relating to controlling the
effects of any accidental release or escape of an organism.

5.2

In the event of any release from containment of GM plants from the field test
site, the contingency plan for the retrieval or destruction of any viable
material of the organism that has escaped shall be implemented immediately.
(control 1.6). The contingency plan shall be included in the containment
manual in accordance with the requirements of the Standard listed in control
1.5.

5.3

If any interference with the field test site or any non-compliance with the
Authority‟s controls occurs, whether an approved organism escapes from
containment or not, the facility operator must ensure that the MAF Inspector
responsible for supervision of the facility has received notification of the
breach within 24 hours

5.4

No GM brassicas, or parts thereof, nor any other food crops grown in the
field test site during the field test, shall under any circumstances be
consumed by any person or be deliberately fed to animals outside the
purpose of the field test.
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6

Controls addressing inspection and monitoring requirements
including any inspection required before, during and after the
field test:

6.1

The operation of the containment facility shall comply with the requirements
contained in the Standard listed in control 1.5 relating to the inspection and
monitoring requirements for containment facilities.

6.2

The Authority, or its authorised agent or properly authorised enforcement
officers, may inspect the facilities at any reasonable time.

6.3

During the period when GM brassicas are present in the field test site, the
site shall be monitored every 3 to 4 days by authorised personnel familiar
with the development of reproductive structures and bolting in
Brassica oleracea. Logs of each monitoring visit shall be maintained and
shall be available for inspection by the MAF Inspector. Logs shall include:
(a) a record of the date, the number of bolting plants found, and the action
taken in respect of those bolting plants.
(b) any unanticipated discrepancy in the number of GM brassica plants
remaining in the field test site. If an unanticipated discrepancy is found
the facility operator must ensure that the MAF Inspector responsible for
supervision of the facility has received notification of the breach within
24 hours.
(c) a record of any non-test Brassica oleracea plants found. If any non-test
Brassica oleracea plants are found within the field test site they shall be
managed and disposed off in accordance with control 1.9.

6.4

The entire field test site shall be monitored to detect any volunteer plants for
a period of no less than one calendar year following removal of the GM
brassicas at the end of each growing season, or the later event of detecting
any volunteer plants. If any volunteer plants belonging to Brassica species
are found in the field test site these shall be removed and killed in accordance
with control 1.12. Monitoring for escapees or volunteers shall be performed
monthly. A log of these monitoring events shall be maintained and it shall
record the date, any Brassica plants found and any action taken.

7

Additional controls

7.1

When the approval holder uses this approval for the first time, they shall
notify ERMA New Zealand and the MAF Inspector responsible for
supervision of the facility of their intention to do so in writing. This field test
must commence within 5 years of the approval being granted.

7.2

The approval holder shall supply MAF BNZ a list of all lines to be tested at
least 30 working days prior to the proposed planting date. Prior to planting,
MAF will verify the list of lines to be tested against the approved organism
description and confirm with the facility operator.
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7.3

Brassica seedlings, tissue culture or glass house derived clonal cuttings of
GM lines may be planted in the field test site. Seeds of the GM brassicas
shall not be sown or planted in the field test site.

7.4

Any brassicas used in the buffer rows shall not be genetically modified and
shall differ from the GM brassicas planted at the same location in a readily
observable phenotypic character such as colour.

7.5

For the duration of the field test, all buffer row plants and any rotational
crops planted within the field test site should be composted on the field test
site, or ploughed into the field test site.

7.6

The applicant shall promptly inform the MAF Inspector and ERMA New
Zealand of any matters which may affect the long term management of the
field test including:
(a) changes in the principal investigator responsible for the field test;
(b) changes in the management structure of Crop & Food Research that may
affect the management of the field test;
(c) any event or circumstance that would affect the capacity of Crop & Food
Research to meet the requirements of the Authority‟s controls; and
(d) changes in the land use or ownership.

7.7

A report on the progress of the field test shall be provided to ERMA
New Zealand by 30 June of each year during the approval and monitoring
period. Information requirements will be as agreed with ERMA New
Zealand and may include but is not limited to the following:
(a)
(b)
(c)
(d)

field test activities;
any unanticipated events;
any issues with controls; and
proposed activities for the next year where relevant.

7.8

The applicant shall provide an annual update of the progress of the field test
to Te Rūnanga ō Ngāi Tahu and Te Taumutu Rūnanga by 30 June each year
during the approval period.

7.9

At the conclusion of the field test and upon completion of all post-harvest
monitoring, the field test site will be released following MAF approval.
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14.7

Appendix 7: Qualitative descriptors for risk/benefit
assessment

Extract from the ERMA New Zealand Technical Guide to Decision Making.
This section describes how the Agency staff and the Authority address the qualitative
assessment of risks, costs and benefits. Risks and benefits are assessed by estimating
the magnitude and nature of the possible effects and the likelihood of their
occurrence. For each effect, the combination of these two components determines the
level of the risk associated with that effect, which is a two dimensional concept.
Because of lack of data, risks are often presented as singular results. In reality, they
are better represented by „families‟ of data which link probability with different levels
of outcome (magnitude).
The magnitude of effect is described in terms of the element that might be affected.
The qualitative descriptors for magnitude of effect are surrogate measures that should
be used to gauge the end effect or the „what if‟ element. Tables 1 and 2 contain
generic descriptors for magnitude of adverse and beneficial effect. These descriptors
are examples only, and their generic nature means that it may be difficult to use them
in some particular circumstances. They are included here to illustrate how qualitative
tables may be used to represent levels of adverse and beneficial effect.

Table 1

Magnitude of adverse effect (risks and costs)

Descriptor
Examples of descriptions - ADVERSE
Minimal
Mild reversible short term adverse health effects to individuals in highly localised area
Highly localised and contained environmental impact, affecting a few (less than ten) individuals
members of communities of flora or fauna, no discernible ecosystem impact
Low dollar cost of containment/cleanup/repair (<$5,000)
No social disruption
Minor

Mild reversible short term adverse health effects to identified and isolated groups
Localised and contained reversible environmental impact, some local plant or animal communities
temporarily damaged, no discernible ecosystem impact or species damage
Dollar cost of containment/cleanup/repair in order of $5,000-$50,000
Potential social disruption (community placed on alert)

Moderate

Minor irreversible health effects to individuals and/or reversible medium term adverse health
effects to larger (but surrounding) community (requiring hospitalisation)
Measurable long term damage to local plant and animal communities, but no obvious spread
beyond defined boundaries, medium term individual ecosystem damage, no species damage
Dollar cost of containment/cleanup/repair in order of $50,000-$500,000,
Some social disruption (e.g. people delayed)

Major

Significant irreversible adverse health effects affecting individuals and requiring hospitalisation
and/or reversible adverse health effects reaching beyond the immediate community
Long term/irreversible damage to localised ecosystem but no species loss
Dollar cost of containment/cleanup/repair in order of $500,000-$5,000,000
Social disruption to surrounding community, including some evacuations

Massive

Significant irreversible adverse health effects reaching beyond the immediate community and/or
deaths
Extensive irreversible ecosystem damage, including species loss
Dollar cost of containment/cleanup/repair greater than $5,000,000
Major social disruption with entire surrounding area evacuated and impacts on wider community
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The economic effects category has been given a surrogate magnitude. This is for
demonstration as a means of illustrating the type of magnitudes that might be
encountered.

Table 2

Magnitude of beneficial effect (benefits)

Descriptor
Examples of descriptions -BENEFICIAL
Minimal
Mild short term positive health effects to individuals in highly localised area
Highly localised and contained environmental impact, affecting a few (less than ten) individuals
members of communities of flora or fauna, no discernible ecosystem impact
Low dollar benefit (<$5,000)
No social effect
Minor

Mild short term beneficial health effects to identified and isolated groups
Localised and contained beneficial environmental impact, no discernible ecosystem impact
Dollar benefit in order of $5,000-$50,000
Minor localised community benefit

Moderate

Minor health benefits to individuals and/or medium term health impacts on larger (but
surrounding) community and health status groups
Measurable benefit to localised plant and animal communities expected to pertain to medium term.
Dollar benefit in order of $50,000-$500,000,
Local community and some individuals beyond immediate community receive social benefit.

Major

Significant beneficial health effects to localised community and specific groups in wider
community
Long term benefit to localised ecosystem(s)
Dollar benefit in order of $500,000-$5,000,000
Substantial social benefit to surrounding community, and individuals in wider community.

Massive

Significant long term beneficial health effects to the wider community
Long term, wide spread benefits to species and/or ecosystems
Dollar benefit greater than $5,000,000
Major social benefit affecting wider community

Likelihood in this context applies to the composite likelihood of the end effect, and
not either to the initiating event, or any one of the intermediary events. It includes:

the concept of an initiating event (triggering the hazard), and

the exposure pathway that links the source (hazard) and the area of impact
(public health, environment, economy, or community).
Thus, the likelihood is not the likelihood of an organism escaping, or the frequency of
accidents for trucks containing hazardous substances, but the likelihood of the
specified adverse effect21 resulting from that initiating event. It will be a combination
of the likelihood of the initiating event and several intermediary likelihoods22. The
best way to determine the likelihood is to specify and analyse the complete pathway
from source to impact.
21

The specified effect refers to scenarios established in order to establish the representative risk,
and may be as specific as x people suffering adverse health effects, or y% of a bird population being
adversely affected. The risks included in the analysis may be those related to a single scenario, or may
be defined as a combination of several scenarios.
22
Qualitative event tree analysis may be a useful way of ensuring that all aspects are included.
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Likelihood may be expressed as a frequency or a probability. While frequency is
often expressed as a number of events within a given time period, it may also be
expressed as the number of events per head of (exposed) population. As a probability,
the likelihood is dimensionless and refers to the number of events of interest divided
by the total number of events (range 0-1).

Table 3

Likelihood

Descriptor

Description

1

Highly improbable

Almost certainly not occurring but cannot be totally ruled out

2

Improbable (remote)

Only occurring in very exceptional circumstances.

3

Very unlikely

5

Considered only to occur in very unusual circumstances
Unlikely (occasional) Could occur, but is not expected to occur under normal operating
conditions.
A good chance that it may occur under normal operating conditions.
Likely

6

Very likely

Expected to occur if all conditions met

7

Extremely likely

Almost certain

4

Using the magnitude and likelihood tables a matrix representing a level of risk can be
constructed.
In the example shown in Table 4, six levels of risk are allocated: A, B, C, D, E and F.
These terms have been used to avoid confusion with the descriptions used for
likelihood and magnitude, and to emphasise that the matrix is a tool to help decide
which risks (benefits) require further analysis to determine their significance in the
decision making process.
The lowest level (A) is, in most circumstances, equivalent to „negligible‟. In this
table „A‟ is given to three combinations; minimal impact and an occurrence of
improbable or highly improbable, and minor impact with a highly improbable
occurrence.
For negative effects, the levels are used to show how risks can be reduced by the
application of additional controls. Where the table is used for positive effects it may
also be possible for controls to be applied to ensure that a particular level of benefit is
achieved, but this is not a common approach. The purpose of developing the tables
for both risk and benefit is so that the risks and benefits can be compared.

Table 4

Level of risk
Magnitude of effect

Likelihood
Highly
improbable
Improbable

Minimal
A

Minor
A

Moderate
B

Major
C

Massive
D

A

B

C

D

E

Very unlikely

B

C

D

E

E

Unlikely

C

D

E

E

F

Likely

D

E

E

F

F

Very likely

E

E

F

F

F

Extremely
likely

E

F

F

F

F
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14.8

Appendix 8: Brainstorming carried out by ERMA
New Zealand (7/11/2006)

Pathways of escape (Offsite – out of containment)
A Whole plants
Loss of seedlings in transit
Loss of plants in transit
Deliberate removal - staff
Deliberate removal – sabotage
Accidental removal – caught in clothing
Accidental removal – caught in equipment
Removal by rabbits
Removal by birds
Stock invasion
Removal by elements – wind/flooding/rain/ tsunami

B Seeds (after plant goes to seed)
All of the pathways described in section A
Big ants
Small wild animals
Small birds (types more than that in section A)
Worker‟s pets allowed into site.

C Pollen (when plant flowers)
All pathways described in sections A and B
Especially insects
wind
clothing
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Other stuff (moving offsite or remaining on site beyond the end of
the trial)

HGT from plants in situ to:
Soil bacteria
o Offsite on by birds, insects, animals
o Offsite on equipment/clothing etc
o Remaining at end of trial
Another plant (weeds if buffer rows)
o Move offsite or
o Remain after end of trial
Animal stomach

Effects
Environmental
Increased “weediness” of wild relatives – with respect to less prone to insect
damage
Increased “weediness” of cultivated crops
Increased pest insect resistance to Bt toxin
Effects on non-target organisms
Reduction of soil biodiversity (localised)
Impact of other modifications e.g. antibiotic resistance

Human health
Allergies in workers – occupational exposure/handling
Toxic effects of Bt plants getting into the food supply

Social
Anxiety – existence of GM crops (local and national)
(trust, credibility, accountability, transparency)
Upskilling of staff
Increased knowledge
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Economic
Effects on export market (clean green)
Effects on local market
Loss of organic product accreditation
Multinational increased control of food supply
Increased cost of production (local growers may require labelling)
Development of new technologies

Cultural
Mauri
Whakapapa
Kaitiakitanga
Potential non-target effects on native species
Treaty of Waitangi
Increased knowledge

Unknown effects (coming from genetic modifications)
Stability of constructs?
Unlike the C&F trial on onions, this application involves the use of a range of genes.
This may not lead to an effect but there is a fundamental difference between the 2
trials (Impacts of other modifications).
Modifications may have unintended impact; there is uncertainty around not knowing
what the effects may be, but plants will be screened and it is a process of scientific
enquiry. Because of not complete certainty – monitoring.
o
o
o
o
o
o

Unforseen
Unintended
Unpredicted
Unwanted
Unexpected
Random
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Appendix 9: Confidential Appendix
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