RISK ASSESSMENT OF LIVING MODIFIED TREES

This guidance complements the Roadmap for Risk Assessment of LMOs giving emphasis to issues that are of particular relevance to the risk assessment of LM trees. As such, risk assessments of this type of LM plants also follow the general principles outlined in the Roadmap, but take into account the specific characteristics of perennial long-living trees. 

Background

Forest biodiversity is a core area of work in the Convention on Biological Diversity (CBD). During its eighth and ninth meetings,  the Conference of the Parties to the CBD recognized “the uncertainties related to the potential environmental and socio-economic impacts, including long-term and transboundary impacts, of genetically modified trees on global forest biological diversity”, recommended “Parties to take a precautionary approach when addressing the issue of genetically modified trees” and urged Parties to undertake a number of actions with regard to LM trees, such as “to develop risk-assessment criteria specifically for genetically modified trees”. 

Given the above decisions and the mandate by the COP-MOP to develop “further guidance on new specific topics of risk assessment, selected on the basis of the priorities and needs by the Parties and taking into account the topics identified in the previous intersessional period”, and on the basis of the priority-setting exercise conducted in the Open-ended Online Expert Forum on Risk Assessment and Risk Management, the AHTEG agreed to develop additional guidance for the environmental risk assessment of LM trees.

Introduction

Trees and forests, and their vast diversity in distribution, organismic networks, species and genotypes have significant ecological, economic, environmental, climatic and socio-economic values: forests and fruit trees/orchards provide important food supplies (for humans and animals); wood is an important raw material for building and construction, the pulp and paper industry, and energy production (incl. fire wood); sequestration of atmospheric carbon is an important function in mitigating climate change; air filtration, water and soil conservation as well as their role in local climate (micro climate), cloud formation and rain fall patterns (due to tree/forest transpiration) are important ecosystem functions and services. In addition forests are of high value for recreation and tourism and have cultural and spiritual significance. 

Thirty one percent of the total global land area or more than 4 billion ha are covered by forests. 1,2 billion of these are used for production of wood and non wood products. An additional 949 million ha are dedicated to multiple uses including soil and water conservation. Managed forests including commercial plantations are increasing and now comprise around 7% of the total forested area (FAO 2010). Accordingly, forest trees, especially those suited for plantations, are the focus of advanced breeding strategies including genetic engineering through modern biotechnology.

Fruit and forest tree species of economic interest grow in various regions of the world from temperate to tropical climates. Usually tropical forests show higher species richness combined with a higher biomass production (per year). According to the ecological theory that high production of biomass is combined with nutrient poor soils, tropical forests are much more sensitive to disturbances and biotic or abiotic stresses (Begon et al. 2006). 

 The definition of a tree

According to the Food and Agriculture Organisation of the United Nations (FAO), a tree is: “a woody perennial with a single main stem, or, in the case of coppice, with several stems, having a more or less definite crown”. Further according to the FAO, bamboos, palms and other woody plants are included into the definition of a tree if they meet the definition above.
 Tree species belong to many different taxonomic orders and families of angiosperms (flowering plants; e.g. mahogany, poplar, apple) and gymnosperms (“naked seed” plants; e.g. pine, spruce, cedar). 
Characteristics of trees
 

Trees can be distinguished from annual crop plants by a series of characteristics, such as a long lifespan and unique reproductive features. Some forest tree species can live for several hundred years (e.g lime and oak trees) up to several thousands of years (Matyssek et al. 2010). Together with a long life cycle and late onset of reproductive organs, the vegetative phase of a tree, where only vegatative propagation is possible, may extend from one to several decades. High fecundity (reproduction capacity) together with seed dormancy, multiple and very effective pathways for dispersal of propagules, extended possibilities of vegetative reproduction and high seed viability are important aspects for the high adaptive capacity, establishment in unmanaged ecosystems and worldwide distribution of many species of trees. 

Forest trees are valued both for their large biomass production for industrial purposes as well as for their contribution to ecological services and landscape architecture. Root systems are extensive and are inextricably enmeshed with mycorrhiza, symbiotic associations with fungi. In addition (forest) trees are involved in broad interactions with further organisms from decomposers to birds and wildlife. 

Breeding and cultivation of forest trees is a quite novel endeavour in recent history (Campbell et al. 2003). In Europe, forest tree propagation and management commenced in the Middle Ages, but only since the 19th century, have forest trees been systematically adapted to the needs of wood production (Mathews & Campbell 2000). For this reason, even in commonly grown species, the level of domestication is still low. Fruit trees are generally considered more highly domesticated. 
Overview of the current status of genetic modification of trees through modern biotechnology

Currently about 30 to 40 different tree species have been modified through modern biotechnology, mainly through the insertion of transgenes, and have been introduced into the environment for field trials (FAO 2004, Verwer et al. 2010). The majority of these LM trees are commonly planted, commercial species, which were modified in an attempt to improve traits related to herbicide tolerance, wood composition (e.g. lignin), growth rates and phenology (including flowering and fruiting), resistance to pests and diseases, or abiotic stress tolerance. By far, poplars make up most of the LM trees that were, to date, developed and subjected to field trials, (Canada Norway Workshop 2007), followed by eucalyptus and pine. LM apples and papaya make up most of the fruit trees approved for field trials (Gessler&Patocchi, 2007; Hanke & Flachowski 2010). Poplars are the only transgenic forest trees planted on a commercial scale (in China, Ewald et al. 2006). Two different types of fruit trees, papaya and plum, have been approved for commercialization (in the United States
). 

The OECD Working Group on Harmonization of Regulatory Oversight has published consensus documents on the biology of most tree species of economic interest that have been modified through modern biotechnology.
 

Existing examples of risk assessments of LM trees
Several risk assessments have already been conducted on LM trees.  
Examples of risk assessments in LM trees or other woody perennials including for field trials and commercial releases are available on-line from a number of sources and provide examples of points considered by other risk assessors.  Detailed risk assessments are available from Australia, New Zealand and the USA
 while summary information is available for field releases in the EU
 and Canada provides crop-specific terms and conditions for poplars
.  
  These documents, along with guidance from Annex III of the Protocol and the Guidance on Risk Assessment of LMOs, might be considered in the Risk Assessment of LM Trees.
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� See COP decisions VIII/19 paragraphs 2 and 3 (� HYPERLINK "http://www.cbd.int/decision/cop/?id=11033" �http://www.cbd.int/decision/cop/?id=11033�) and IX/5 paragraphs 1(s)-(z) (� HYPERLINK "http://www.cbd.int/decision/cop/?id=11648" ��http://www.cbd.int/decision/cop/?id=11648�) “Recognizing the uncertainties related to the potential environmental and socio-economic impacts, including long-term and transboundary impacts, of genetically modified trees on global forest biological diversity, as well as on the livelihoods of indigenous and local communities, and given the absence of reliable data and of capacity in some countries to undertake risk assessments and to evaluate those potential impacts, [...] Recommends Parties to take a precautionary approach when addressing the issue of genetically modified trees;”


� � HYPERLINK "http://www.fao.forestry/site/24690/en " ��http://www.fao.forestry/site/24690/en� 


� See � HYPERLINK "http://www.isb.vt.edu/search-petition-data.aspx" ��http://www.isb.vt.edu/search-petition-data.aspx�.


� Up to now  for 13 tree species consensus documents on their biology have been developed to support an environmental risk assessment. These documents can be found at � HYPERLINK "http://www.oecd.org/document/15/0,3746,en_2649_34385_37336335_1_1_1_1,00.html" �http://www.oecd.org/document/15/0,3746,en_2649_34385_37336335_1_1_1_1,00.html�


�  Australia: � HYPERLINK "http://www.ogtr.gov.au/internet/ogtr/publishing.nsf/Content/ir-1" �http://www.ogtr.gov.au/internet/ogtr/publishing.nsf/Content/ir-1� (papaya, plus sugarcane, rose and banana).  New Zealand: � HYPERLINK "http://www.epa.govt.nz/new-organisms/Pages/default.aspx" �http://www.epa.govt.nz/new-organisms/Pages/default.aspx� (Radiata pine).  USA:  Commercial releases - � HYPERLINK "http://www.aphis.usda.gov/biotechnology/not_reg.html" �http://www.aphis.usda.gov/biotechnology/not_reg.html� (papaya (2), plum); field trials - � HYPERLINK "http://www.isb.vt.edu/search-release-data.aspx" �http://www.isb.vt.edu/search-release-data.aspx� (Eucalyptus, poplar, apple, sugarcane, sweetgum, cranberry, poplar/white spruce, plum, papaya, Amelanchier laevis, walnut).


� � HYPERLINK "http://gmoinfo.jrc.ec.europa.eu/gmp_browse.aspx" �http://gmoinfo.jrc.ec.europa.eu/gmp_browse.aspx�


� � HYPERLINK "http://www.inspection.gc.ca/english/plaveg/bio/dt/term/2010/2010e.shtml" �http://www.inspection.gc.ca/english/plaveg/bio/dt/term/2010/2010e.shtml�


� “Namely, processed materials that are of living modified organism origin, containing detectable novel combinations of replicable genetic material obtained through the use of modern biotechnology”.


� For example the Ministerial Conference on the Protection of Forests in Europe recommended “Native species and local provenances should be preferred where appropriate. The use of species, provenances, varieties or ecotypes outside their natural range should be discouraged where their introduction would endanger important/valuable indigenous ecosystems, flora and fauna……”� . �





� The OECD Working Group on Harmonization of Regulatory Oversight has published consensus documents on the biology of 13 species of trees to support an environmental risk assessment. These documents can be found at � HYPERLINK "http://www.oecd.org/document/15/0,3746,en_2649_34385_37336335_1_1_1_1,00.html" �http://www.oecd.org/document/15/0,3746,en_2649_34385_37336335_1_1_1_1,00.html�





�This introduction misses the opportunity to define protection goals consistent with either the CBD or the protocol itself.  That would be more helpful that this text, and would provide consistency with the approach outlined in the roadmap.  I suggest replacing the current text lines 21-40 with a discussion of protection goals.


�This section should provide a solid basis for understanding why the points to consider that are discussed in the following sections are important.  Absent that understanding, the points to consider are difficult to relate to a risk assessment process.  Therefore I have proposed an alternative approach, that relies on existing risk assessment documents as a teaching tool for points to consider in the risk assessment of LM trees.


�Copied from Les Pearson’s posting.


�Retain only the references cited in the above text.
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