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(Virus genomes)

Cucumoviruses Potyviruses Sl

1.
Table 1. Weed characteristics (from Rissler et al.*® and Ammann et al.*®)

Weed characteristics from Baker (1974)

1. Germination requirements fulfilled in a broad range of habitats

2. Discontinuous germination (internally controlled) and great longevity of seeds

3. Rapid growth through vegetative phase to flowering

4. Continuous seed production for as long as growing conditions permit

5. Self-compatible but not completely autogamousl) or apomictic2)

6. When cross-pollinated, unspecialized visitors or wind utilised

7. Very high seed output in favorable environmental circumstances

8. Produces some seed in wide range of environmental conditions; tolerant and plastic

9. Adaptations for short- and long-distance dispersal

10.If aperennial, vigorous vegetative reproduction or regeneration from fragments

11.If aperennial, brittleness3), so not easily drawn from ground

12.Has ahility to compete inter specifically by special means (rosette, choking growth,
allelochemics)

1)Autogamous plants are plants where all seeds are always the result of selfing.

2)Apomicts are plants that require pollination to trigger embryo formation, but there is no actual
fusion of gametes. The embryo is a clone from the mother plant.

3)Brittle plants are vulnerable plants, that, when drawn from the ground, break in such a way that the
roots remain in the soil.
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2.
Table 2. The Dpdf gene flow indices adapted to European needs as a whole (from Ammann, et al.*)

Classification of the codes of dispersal of pollen (Dp)

Dispersal of pollen hybridisation potential, including a differentiation of possible negative ecological
effects of the inserted gene itself. Categories O (lowest risk) to 5 (highest risk) and U (unknown).

DpO0: No wild relatives in the area (country) under consideration

Dpl: No compatible wild relativesin the area (country) under consideration

Dp2: No records of spontaneous hybridsin the area (country) under consideration

Dp3: Occasional natural hybridisation, no backcrosses observed in the area (country) under
consideration

Dp4: Natura hybridisation occurs hybrids are fertile and do backcross

Dp5: Natura hybridisation occursfairly often, hybrids are fertile and do backcross frequently

DpU: Data too scanty or lacking at all, no evaluation possible

Classification of the codesfor the dispersal of diaspores (Dd)

Ddo: No chance for diaspore dispersal (seeds are sterile or deficient)

Dd1: Diaspore dispersal possible occasionally under very favorable and exceptional conditions

Dd2: Diaspore dispersal possible under favourable conditions

Dd3: Diaspore dispersa occurs, fruiting is usually undesirable and is hormally suppressed by various
methods

Dd4: Diaspore dispersal isimportant, fruiting occurs normally during cultivation

Dd5: Diaspore dispersal istherule, fruiting occurs very frequently and is very abundant

DdU: Data too scanty or lacking at al, no evaluation possible.

Classification of the codesfor Df (frequency of distribution)

DfO: Wild relatives not known in the wild or as feral populations in the area (country) under
consideration
Df1 Wild relatives extremely rare in the wild and do not occur as feral populations in the area

(country) under consideration

Df2: Wild relatives very rarein the wild and/or they occur sporadically asferal populationsin the area
(country) under consideration

Df3: Wild relatives and/or their feral populations not very common in the wild in the area (country)
under consideration

Df4: Wild relatives and/or their feral populations not frequent in the wild but well distributed over the
whole plateau in the area under consideration

Df5: Wild relatives and/or their feral populations common in the wild and well distributed over the
whole area (country) under consideration

DfU: Data too scanty or lacking at al, no evaluation possible.
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Fig. 1. Risk assessment process for genetically modified crops (from Knudsen®?).
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Fig. 2. Stagesin ecological risk assessment (from Kjellsson®).
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Experimentsfor studieson the management of the bio-safety of transgenic plants

Shyu, T.H.,Lee, Y.H.,and Li, G. C. 2003

Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Council of Agriculture, Wufeng, Taichung, Taiwan 413, ROC

ABSTRACT

In recent years, the cultivation acreage of genetically modified (GM) crops has
sharply increased. To ensure the safety of GM plants, most developed and some
developing countries have established criteria to manage the risk before those products
are released to the environment and are consumed as foods. The criteria for the safety
evaluation of transgenic plants contain 2 main aspects: the first is the safety of GM
plants as foods, and the other is the impact of transgenic plants on the environment.
Regardless of what kinds of safety evaluations are going to be carried out, the most
important step is to fully understand the characterization of the GM plant and the
function and mechanism of the transgenes. The concept of substantial equivalence is
an important component of the safety evaluations of foods and food ingredients
derived from GM plants. This concept embodies a science-based approach in which a
GM food is compared to its existing appropriate counterpart. The approach is not
intended to establish absolute safety, which is an unattainable goal for any food. Rather,
the goal of this approach is to ensure that the food and any substances that have been
introduced into the food as a result of genetic modification are as safe as its traditional
counterpart. Main factors taken into account in the safety assessment include: the
toxicity and allergenicity of foods derived from genetically engineered plants. The
methodology for toxicological studies and existing chemical analytical methods for
food quality control could be adopted to evaluate the safety of transgenic foods. Other
countries commonly accept the data obtained from evaluations based on the
international standard of “good laboratory practice’”. The second aspect concerns
evaluation of the impacts of genetically modified plants on ecosystems. In order to
reduce risks of environmental impacts of transgenic plants, there are 3 primary
categories which might be considered: the weediness of transgenic plants and/or their
filial generations, the transfer of transgenes to crop relatives (gene flow), and adverse
effects of transgenic plants on non-target organisms. Different genetically engineered
plants will present different problems depending on the new genes are inserted, the
characteristics of the parent crops, and the locales in which they are grown. For future
risk assessments, a rational stepwise approach is necessary. First of al, knowledge of
the crop and its wild relatives, knowledge of the biogeographical situation, and
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knowledge of the transgene have to be taken into account. An impact analysis for
examining the likely effects on non-target organisms should consider: (1) those species
reliant on the crop itself, whether through using it for food or shelter; (2) those plants
and animals that live within the field and which might be damaged if changes are
made to the crop that modifies their habitat or their ability to survive; (3) plants and
animals living in the field margin or hedges and walls, if the management of the crop
modifies the size, extent, or susceptibility to herbicides and pesticides of thisfield area;
and (4) those soils and soil organisms which may be affected by changes in plant
varieties or management. According to the US-EPA suggestions, we can follow the
guidelines concerning evaluation of the adverse effects on non-target organisms of
biopesticides. For the risk assessment of the weediness of transgenic plants, it is
necessary to understand the competition of transgenic plants with other membersin the
ecosystem before they are released to the environment. Those agronomic
characterization studies usually have to be carried out under controlled conditions or in
semi-field conditions. For the risk assessment of the transfer of transgenes to crop
relatives (gene flow), it is necessary to determine whether there are any close relatives
in the environment in which the transgenic plants are going to be released and the
possibility of transfer of inserted genes by any form of vector. The principles and
procedures for ecological risk assessment of transgenic plants are based on experience
for predictive risk assessment of chemicals or agrochemicals. Five stages in the
ecological risk assessment should be considered. (1)Characterization of transgenic
plant and the inserted gene. General information on the receiver plant and the inserted
trait should be collected, the information evaluated, and additional data needs of the
receiver plant should be identified. (2) Hazard identification. This stage in a predictive
risk assessment of transgenic plants is to identify and analyze the hazards involved
including measurement variables (i.e., endpoint definition), description of the
environment, and the terms for the release. The main questions are: What is at risk in
the environment? And how should the effects be defined? If possible, it is necessary to
draw up standards for risk assessment. (3) Analysis of occurrence and effect. For
transgenic plants, the concept of “occurrence”’ could refer to the product of relevant
probability factors, e.g., the probability for gene transfer, hybridization, and dispersal
of plants into new areas over time. Studies of effects in ecological risk assessment
have mainly been done at the species level, but tests of effects at population and
ecosystem levels are needed and would be of perhaps greater use. (4) Risk estimation.
Estimates of risks can be derived from data on occurrence probabilities and data from
tests on effects of the release. Hence, occurrence probabilities for different scenarios
(e.g., gene-flow, invasion) and level of effects should be given. (5) Risk management.
Risk management involves the decision making which attempts to minimize the
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undesired effects of a hazard. It involves political issues as well as practica
precautions and restoration measures. Vauation of the ecological resources at risk
depends on different considerations, which must be balanced. Analytic procedures
such as cost-benefit may be included. Testing of the transgenic crop should follow a
step-by-step procedure evaluating data of the first phase before continuing into the
next phase. The more risky the crop and/or the transgene, the more stringent the testing
scheme should be before the transgenic crop can be allowed to be grown commercially
on a large scale. But in the end, 1 dilemma will remain: even after the most-careful
risk assessment process, only a mass release will bring all effects to the surface.
Small-scale field trials do not allow investigation of the ecological risks of widespread
commercialization. Therefore in order to achieve sustainability in cultivating
transgenic crops, the focus should be on long-term monitoring of several years in the
same field where the transgenic crop is planted. Risk assessments of the impacts of
transgenic plants on the ecosystem should be carried out on a case-by-case basis
depending on the eco-environment to which the plant is going to be released. For the
time being, standard operating procedures (SOPs) must urgently be established for the
risk assessment of transgenic plants, specialists must be trained concerning risk
assessment and risk management, and appropriate communication channels among
researchers should be strengthened. Finally, determining how to select target plants for
transgenic studies to avoid complications of regulatory requirements is also important
work.

(Key words: genetically modified organisms, risk assessment, safety assessment,

substantial equivalence, gene flow, weediness)
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