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General recommendations - Introduction 

1) General recommendations 

The following recommendations are developed in greater detail in the various 

chapters, which also contain additional specific recommendations 

 

Rational agricultural progress 

The considerable progress in plant biochemistry and genomics brings with it the 

possibility of a reasoned and prudent case-by-case introduction of transgenic plants in 

agriculture that is supported by this workgroup. This process would be under the 

supervision of the Commission du génie génétique (Genetic Engineering Committee), 

the Commission du génie biomoléculaire (Biomolecular Engineering Committee), the 

Comité de biovigilance (Biosafety Committee) and the Agence française de sécurité 

sanitaire des aliments (French Agency for Food Safety).These anticipated advances 

will help Europe obtain food independence and contribute aid to developing countries. 

International initiatives should be taken to help these developing countries especially 

in the areas of education, expertise, institutional support and intellectual property. 

 

Acknowledging uncertainties and the independence of research 

Transgenic plants are likely to become a potentially considerable asset to agriculture, 

industry and public health. Hence, the workgroup recommends to authorize and 

support research aimed at furthering knowledge that is essential for a reasoned 

assessment of the consequences of such progress (advantages and potential risks) and 



at the same time it recommends ensuring the independence of researchers in 

government institutes in the face of economic imperatives and other pressures. 

 

The indispensable role of fundamental research 

In order to identify target genes and to create potential applications, the workgroup 

recommends the continuation and increase of highest level research aimed at 

understanding plant metabolism and development as well as the resistance of 

cultivated plants to the many different stresses they are subjected to. 

 

Informing the public 

The workgroup recommends that more attention be given to the importance of 

training the citizens of tomorrow in the biological disciplines by developing their 

critical minds from the youngest age. It is crucial that means be found to increase 

public knowledge of the concepts underlying the processes used to modify living 

organisms, as well as of the risks and advantages of these processes. 

To fulfill this objective, the workgroup recommends in particular to heighten the 

awareness of researchers to the importance of scientific communication by placing 

them without hesitation at the interface of science and society. 

 

Role of public authorities 

Public authorities must adopt a firm attitude, especially over questions of threshold 

values for the fortuitous presence of GMOs in conventional seeds and maintaining 

public order near GMO testing sites.  

 

The necessary evaluation of existing laws and regulations 

Once Parliament will have adopted laws in conformity with European directives, the 

group recommends undertaking a complete assessment of existing regulations 

concerning farming and commercialization of transgenic plants, especially in the 

areas of biosafety, labeling and traceability, so as to evaluate the efficacy of public 

policy and to draw the proper conclusions. 

 



2) Introduction 

Roland Douce, Member of the French Academy of Sciences 

Most of today's cultivated plants are the fruit of thousands of years of genetic 

selection from wild plants. Gene exchanges between varieties or species have often 

led to important modifications in the morphology of the original wild plant, for 

example in the progressive evolution from teosinte to corn. Many species have been 

domesticated by man under the form of amphiploids (addition of different genomes), 

such as tobacco, wheat and rapeseed (Caboche, Delseny, Pelletier, 2000). Selection as 

applied by plant breeders has progressively led to the elimination of compounds with 

dissuasive characteristics in terms of consumption (astringency, bitterness of some 

phenolic compounds, acrid taste, etc.). The sustained increase in agricultural 

productivity observed in the last two centuries is in part due to inter- and intra-specific 

sexual hybridization and to the exploitation of mutants. Fertilizer applications, use of 

pesticides (herbicides, fungicides, insecticides), irrigation and the increase in the 

performances of farming tools have been sources of dramatic perturbations to the 

environment. These practices have shaped modern agriculture into its current form, 

one that is intensive, highly performing but unfortunately polluting. However, in 

recent years, we have been witnessing a quasi-stagnation of worldwide productivity 

(Trewavas, 2001; Prakash, 2001). 

Agriculture under all its various forms will have to evolve in order to deal with 

emerging problems, such as the foreseeable increase in global population, the 

inexorable reduction of farm land due to urbanization, the legitimate requirement of 

consumers regarding every aspect relating to nutritional quality and taste of foods and 

the satisfaction of nutritional needs of poorer countries. This evolution must 

absolutely preserve the environment. It is clear that some practices will have to be 

abandoned and that technical overhauls will be necessary. 

One means, though clearly not the only one, is the use of genetically modified plants 

(GMPs). The insertion of one or several genes (transgenesis) confers to GMPs a 

particular trait presenting high added value to agriculture and the environment 

(chapter 3 "The role of plant transgenesis in agriculture"). For example, the insertion 

into the plant genome of a bacterial gene (Bacillus thuringiensis, Bt) coding for a 

protein that is toxic to caterpillars endows corn plants with a high resistance to pyralis 

(Ostrinia nubilatis, an insect that causes great damage to crops). The introduction of 

these transformed plants into farming has significantly reduced the use of pesticides 



(Phipps and Park, 2002). Most often, herbicides act by selectively binding to a protein 

that catalyses a key-step in the synthesis of essential plant molecules (amino acids, 

etc.). For example, glyphosate, a herbicide commercially sold under the name Round-

up®, binds to a protein involved in the synthesis of aromatic amino acids. By 

modifying the glyphosate binding site in the target protein the plant can be rendered 

insensitive to the herbicide. The insertion of the modified gene into the plant genome 

yields a plant that is tolerant to glyphosate. This is a site-specific mutation. The new 

trait which is perfectly identical to the one which would have been obtained by a 

simple spontaneous mutation allows the use of a total herbicide (glyphosate) without 

altering the development of the transformed crop (chapter 3 "The role of plant 

transgenesis in agriculture"). An increasingly detailed knowledge of plant metabolism 

will undoubtedly make it possible to change the nutritional and gustative properties of 

foods, through specifically directed mutations and gene transfer. Likewise, the 

spectacular advances in understanding the mechanisms controlling plant resistance to 

stress from various causes (temperature, salt, drought, bacteria, fungi, viruses, etc.) 

will make it possible to create new plants with a much higher resistance to various 

environmental constraints (see, for example, Zhang and Blumwald, 2001). This will 

be especially important in the case of viral and fungal attacks which are devastating in 

tropical countries (chapter 5 "Transgenic plants and developing countries"). Thus, 

understanding the molecular mechanisms involved in plant detection of attacks by 

pathogens and in the triggering of an appropriate response will allow better protection 

of plants, based on a controlled induction of their natural defenses. The identification 

of genes involved in resistance mechanisms will lead to their introgression into 

cultivated plants and a lesser reliance on herbicides and pesticides. The increasingly 

detailed knowledge we have of the synthesis and mode of action of the main plant 

hormones will lead to the creation of plants with higher yields. It should not be 

forgotten that the spectacular increase in wheat productivity in the last two decades 

and the event of the so-called green revolution, are closely linked to the use of shorter 

crop varieties which are more resistant to falling over and which carry a mutation in a 

gene encoding the response to a plant hormone responsible for stem elongation 

(chapter 3 "The role of plant transgenesis in agriculture"). It is clear that a well 

directed mutation can have important economic repercussions. 

 



GMOs constitute a potentially efficient and elegant means for producing foreign 

proteins that are of industrial or therapeutic interest under perfectly safe conditions, 

for example antibodies, vaccines and  blood derivatives (Shewry, Napier and Davis, 

1998; Tacket and Mason, 1999; Gidding et al., 2000). They can also be used to 

synthesize molecules having high added value for the chemical (biodegradable raw 

materials, biofuels, etc.) and the pharmaceutical industries (Shewry, Napier and 

Davis, 1998; Della Penna, 1999; Hirschberg, 1999; Muir et al., 2001; Potrykus, 2001; 

Somerville and Bonetta, 2001) (chapter 3 "The role of plant transgenesis in 

agriculture" and chapter 6 "Transgenic yeast as tools for the food, chemical and 

pharmaceutical industries"). 

 

Plant transformation techniques are precious tools for fundamental research. Their 

development has been of fundamental importance to the field of plant biology. 

Because of these techniques, it has been possible to gather detailed knowledge on 

plant reproduction and development, on the metabolism of main organs, on salt and 

water balance in plants, on adaptive responses to physical and chemical 

environmental constraints and finally on plant pathology (Douce, 2000). These 

techniques are irreplaceable in analyzing the function of a gene, its expression and the 

properties of the protein it encodes (chapter 2 "Transgenic plants and fundamental 

research: science and the public"). Transgenesis is thus an indispensable tool to the 

understanding of living things. It is not just a tool exclusively devoted to the 

construction of GMOs for commercial purposes. Its importance will be self-evident 

once real progress is made. 

 

The use of GMOs raises a number of scientific issues (effects linked to the position of 

the transgene in the genome, transfer of the transgene from one plant to another, toxic 

or allergic effects due to the appearance of a new protein, impact on biodiversity, 

etc.). For example, the controversy over Bt corn and the Monarch butterfly, Danaus 

plexipus (Minorsky, 2001) has highlighted very clearly the potential problems posed 

by the introduction of genetically modified plants into a natural environment. 

Scientists have thus been obliged to study this problem in detail [see for example a 

series of articles published by the National Academy of Sciences of America 

concerning the Monarch butterfly : Proc. Natl. Acad. Sci. U.S.A. 98(2001), 11913-

11942]. However, GMOs also raise sociologic issues (emblematic expression of a 



specific mode of farming, forced and unregulated competition between totally 

different farming practices, control of global farming by the large multinational 

groups of the food industry, etc.). The inability of some to understand the answers to 

these issues has led them to a refusal of modern technology and to place GMOs in the 

same category, sometimes abusively, as contaminated blood, mad cow disease and 

foot-and-mouth disease. This has led to an extreme form of expression relying on acts 

of vandalism, which are highly reprehensible, such as the destruction of research tools 

created for evaluating the advantages and drawbacks linked to the use of GMOs. 

When Greenpeace militants destroy transgenic corn plants dressed in nuclear 

protection suits, they imply without any proof that GMOs are as dangerous as high 

levels of radioactivity and harmful viruses. However, these issues should not 

overshadow the extraordinary potential progress brought to agriculture, public health 

and the environment by an appropriately controlled transgenesis. They do not justify 

the prolongation of a moratorium on the authorization to market GMOs (see chapter 4 

"Transgenic plants: risks and regulation"). This moratorium has and will put more and 

more French and European agriculture in a very difficult position in the coming years. 

In short, is France right in letting itself be out-distanced by imposing a certain 

maximalist interpretation of the principle of caution (Larère and Larère, 2001)? It 

should not be forgotten that large-scale farming of GMOs is durably installed in an 

increasing number of countries like the United States, Argentina, Canada and China.  

 

It is clear that authorizations to experiment and market these new crops or yeasts 

should be subjected to very rigorous regulations that take into account risk evaluation 

(allergic and toxic risk, potential dissemination, etc.). The Commision du génie 

génétique (Genetic Engineering Committee) should closely supervise tests in confined 

environments, the Commission de génie biomoleculaire (Biomolecular Engineering 

Committee) field testing and AFSSA (French Agency for Food Safety) marketing 

authorizations of plants destined for human consumption. Risk management under the 

care of administrative authorities should also take into account other legitimate factors 

such as ecology [under the supervision of the Comité de biovigilance (Biosafety 

committee) (Wolfenberger and Phiper, 2001)] and product traceability. Furthermore, 

the acceptability of GMOs must also take into account a utility criteria. Regulation 

should allow the use of transgenic plants and yeasts in an intelligent manner without 

any risk to public health and the environment. This means taking the time to perform 



an informed expert evaluation for each demand of GMO marketing approval. 

Unfortunately, the current situation leads the food industry to shy from requesting 

marketing approvals of transgenic yeasts and plants because of possible consumer 

sanctions (chapter 6 "Transgenic yeasts as tools for the food, chemical and 

pharmaceutical industries"). Yet, from the point of view of health and with a ten-year 

experience, not a single health incident traceable to the consumption of GMOs has 

been reported. 

 

There are clearly real concerns linked to the increasing power of genetic engineering. 

Furthermore, biotechnology and products obtained through biotechnology often 

provoke a very lively debate which sometimes pushes certain extremists to practice a 

fearsome form of "eco-terrorism" [see for example, Science, 292 (2001), 1622-1623]. 

The emphasis given to the risks linked to the use of GMOs that are sometimes 

imaginary and are often stressed and amplified in debates of very disputable scientific 

content, indicates a particularly deep criticism of the consumer society and more 

particularly of its logic of immediate profit. These criticisms also show a latent fear of 

seeing natural equilibria irreversibly broken. Finally, they reveal the systematic 

dismissal of great scientific advances, often perceived as shouldered by industry, 

opposing a threatened and fragile nature. To avoid disinformation from taking over, 

the public debate on genetically transformed plants must be considered as a venue for 

discussing core questions on the management of innovations and the scientific 

community should clearly answer it (Arlot and Le Lourd, 2001). To help in this 

endeavor, it is necessary to maintain first-rate fundamental research, coupled to well-

targeted applied experiments while guaranteeing research independence to preserve 

credibility in risk evaluation. It is also necessary to heighten the awareness of 

researchers to the importance of scientific communication by placing them without 

hesitation at the interface of science and society. In a recent survey carried out by 

IPSOS (January 2002), when asked about GMOs, 80% of persons polled considered 

scientific research in the area of agriculture production useful but not well explained 

to consumers. Finally, it is better to insist on the importance of training future citizens 

in the biological disciplines by developing their critical mind from the youngest age.  


