Guiding document for considering risk assessment for abiotic stress tolerance

Introduction
This document is being prepared to discuss risk assessment and management of abiotic stress tolerances in plants.

1. Abiotic stresses are those that reduce the desired performance of plants relative to environments in which they experience less of this stress or the experience is not at at time critical for performance. For example, drought and salt tolerances are of interest for the use in water-limited or marginal lands to maintain vegetation and agriculture production and recover vegetation.

2. The needs of aboitic stress tolerances such as drought tolerance are supported by international organizations such as FAO and IFPRI, especially for sustainable agriculture.
3. One concern of abiotic stress tolerance is that the plant may either escape the agroecosystem in which it was intended and reduce biodiversity through its invasion of the broader environment, or that it might amplify in other cropping systems and become a weed. This is true regardless of whether the plant is a product of modern biotechnology or breeding, but some aspects of modern biotechnology make introgression of such genes more likely.
4. However, with the Annex III of the Protocol, there are general elements cited for risk assessment which may cover enough also on abiotic stress tolerances.

5. Aim of this document is to examine  whether RA on abiotic stress tolerance traits shall need further consideration to support the RA and RM roadmap.

Definition

Abiotic stresses: stresses caused by non-living factors such as extreme 
environmental conditions such as water-shortage (drought), excess amount of saline (salt stress), low temperature (freezing), polluted air, organic substance influences, metal contamination, or sub-optimal exposures to such stresses
 (see such as Cherry JH et al. Plant Tolerance to Abiotic Stresses in Agriculture: Role of Genetic Engineering (NATO Science Partnership Sub-Series: 3:) , 2000, Springer. ISBN-13: 978-0792365662)
Risk Assessment

Roadmap of the risk assessment needs additional information for such traits created by modern biotechnology for several reasons. First, adaptation to environments historically outside of the normal range for a particular plant may be associated with weediness either inside or outside the agroecosystem. Second, traits created by modern biotechnology tend to be tightly linked genes that can flow through breeding or hybridization with higher efficiency than traits that are distributed across the genome
. Third, the products of genes that alter the physiology of a plant may cause it to produce or accumulate compounds that are also outside of its normal physiological range which might have unintended effects on the environment or human food. Finally, the products of genes that alter the physiology of a plant may cause it to not produce or under produce key compounds to which important animals or microbes are adapted.
Key elements of the evaluation process

1. The abiotic stress tolerances emphasized in this document are drought tolerance, salt tolerance, freezing tolerance.
Rationale: A LMO shall be investigated on a case by case basis and inso far as the context of the abiotic stresses are very broad, the trait shall be well defined for further consideration.

Points to consider:

How would a phenotype expressed by the transgene create a plant that would have a specific advantage in the targeted environment? Would the primary product be weedy? Would it out-compete other desirable plants? Would it act as a bridge to transfer the transgene to other plants that could become weeds? This also shall be considered parallel way as a transgene x environment condition, and go to 2. To include consideration on the environment for the intended sues.

2. What are the intended uses, such as for environmental remediation etc?

Rationale: abiotic stress tolerance is often considered to the environmental condition where already environment has damage or marginal condition which needs remediation
. Purposes are often for bioremediation, combating water resources shortage in agriculture, saline damage in vegetation oriented to desertification or afforestration purposes where no vegetation is available.

Points to consider: Where are they used in a specific environment, such as a dried land with low water availability to maintain vegetation?

3. What would be potential adverse effect, anticipated or unintended, outside the environment for which the plants are being developed?

Rationale: High fitness capacity of a LMO with abiotic stress tolerance may potentially overtake the ecosystem beyond the targeted area.

Points to consider:  Dispersal of germplasm such as pollen and seeds  and establishment of filial progeny using the non transgenic host individuals.

4. Typical reference example could be GM crops with abiotic stress tolerances for immediate practice cases.

Rationale
: LMO crops with such traits are already in field trials. There are many plant species with these traits including major crops such as maize, wheat, cotton and trees such as poplar and eucalyptus. 

Points to consider:  would the risk assessment components be identical to ANNEX II I of the protocol  but more options would be indicated in the risk managements.
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�that captures one of Tom’s comments


�to reflect Tom’s comment


�my point here, if not adequately made, is that, e.g., for water stress, the time of the stress during development can be a critical factor rather than the average overall deficit of water.
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�not sure I agree with this as a general statement. not all marginal lands are in need of ‘remediation’ even if their conversion to agricultural lands is the desired goal. these lands aren’t irrelevant, they are just not suited to whatever plant someone wants to grow on them.


�not clear to me what the risk issue is here. could someone expand on this?


�could we have some references for these?





