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Modern biotechnology was in the centre of interest immediately after resuming of 
democratic systems in all Central European countries. This new breeding method originated 
in the onset of recombinant DNA techniques in the middle of seventies of the last century. 
These methods were unusual and new to general public and farmers and due to the European 
traditional conservatism certain concern about safety was attached to them. Later the natural 
concern was artificially escalated through the activity of certain NGOs up to the “GMO 
psychosis” as called by the commissionaire David Byrne. Eventually the public fear of 
transgenic crops was also misused as an import barrier in combination with irrational labelling 
rules. Propaganda of political NGOs with the EU policy led to regrettable misinformation of 
public: 

The fraction of Europeans believing that following statements are CORRECT 
(Eurobarometer 2005): 

STATEMENT 1996 1999 2002 2005 

Ordinary tomatoes do not contain genes, while genetically modified tomatoes do 35 35 36 41 

By eating a genetically modified fruit, a person's genes could also become 

modified 
48 42 49 54 

 

It is noteworthy that extending the survey to new members of EU made the situation 
worse. 

In fact from scientific point of view the breeding based on irradiation brings higher 
risk since it generates unnatural genes and mutant proteins of unknown health impact. On the 
other hand, most common transgenic crops (Bt maize, RR soybean, gluphosinate resistant 
crops) contain additional proteins of soil microorganisms that are anyway a standard 
component of our food. In addition these crops are thoroughly tested. Crops developed by 
radiation are without testing introduced in the food chain. In the Czech Republic the famous 
Diamant barley was developed in this way. Nevertheless, European legislation does not 
consider radiation mutation as modification of the genome. Therefore scientists and 
policymakers had to deal with the European political situation basing the risk assessment on 
breeding method rather than on traits of organisms. 

Thanks to the help of several organisations, viz UNEP, UNIDO, EFB, OECD, and 
others as well as to the support of EU member states, viz the Austrian Federal Ministry of the 
Environment, the Netherlands Ministry of the Environment and others, representatives of all 
Central and Eastern European countries (CEE countries) were actively participating in all 
issues connected with the use of modern biotechnology in agriculture and food industry. 
Czech representatives worked in the bodies of OECD, UNEP and EFB. 

The research of plant transgenosis in the Czech Republic was started in eighties of the 
last century and was used together with the breeding capacity for the development and 



practical application of modern biotechnology methods. However, the European Community 
legislation set by the directives 90/219/EEC and 90/220/EEC as well as OECD 
recommendations (e.g., Recombinant DNA. Safety Considerations, 1986) had to be complied 
with. The Committee for Recombinant DNA was established in the frame of the Czech 
Academy of Sciences (AS CR) immediately after the above directives had occurred. It was 
not supported by legislation, however, as a consultative body was respected by all researchers 
working in the field of recombinant DNA. The Committee issued recommendations 
concerning the biosafety to all such experiments. 

The Institute of Biotechnology of the Charles University started negotiation with 
governmental authorities concerning the preparation of Czech GMO legislation. This Institute 
started with several other universities a TEMPUS (Phare) project comprising institutions and 
specialists from UK, The Netherlands, Spain, Italy and Portugal with the aim to prepare 
university courses in the field of safety rules in the modern biotechnology. Corresponding 
texts for university courses were edited. Another project prepared courses and training aids 
for policymakers and civil servants. Later the Civil Association BIOTREND/BIOTRIN was 
established for information dissemination to journalist and general public. 

Eventually the Czech Ministry of Environment was designated as a competent 
authority for the legislative regulation of the use of genetically modified organisms (GMO). 
The Institute of Biotechnology was entrusted with the preparation of the draft of the particular 
law. The necessity to harmonise the draft with new documents that EC/EU authorities kept 
editing caused delay in the preparation so that the law was issued in the year 2000 and came 
into force in January 2001. More documents that occurred afterwards, viz. the directive 
2001/18/EC and Cartagena protocol, made it necessary to prepare an amendment and 
eventually new law 78/2004. 

These legal regulations established a Committee for the GMO and Products at the 
Ministry of Environment. The Committee is assembled from experts representing various 
stakeholders – from scientists to the delegates of other governmental bodies. All applications 
for the various types of GMO use (contained use, release to the environment and to the 
market) are evaluated assessing the ratio benefit/risk.  

All these steps contributed to the relatively positive approach of public and 
particularly farmers to modern biotechnology in the agriculture in the Czech Republic. . Only 
one case of damage to the field tests of GM crops was registered in 2002 after the “direct 
action” of Greenpeace. This positive environment was also documented in the Eurobarometer 
2005  

It is indicative to follow several data obtained by the Eurobarometer 2005 survey: 

 

Support of “PHARMING” (%) 

 Approve with usual 
government 
regulation 

Approve if more 
tightly regulated 

(Σ approve) 

Do not approve 
except under very 

special 
circumstances 

Do not approve 
under any 

circumstances (Σ 
do not approve) 



EU 25 37  (62) 16 11  (27) 

Czech Republic 45 20  (65) 19    8  (27) 

Slovak Republic 18 43  (61) 21    8  (29) 

Poland 24 32  (56) 13 12  (25) 

Hungary 14 37  (51) 22 12  (34) 

Austria 17 26  (43) 28 20  (48) 

 

Support for four technologies: (Nanotechnology, Pharmacogenetics, Gene therapy) GM foods (%) 
 

EU Czech R Slovak R. Poland Hungary Austria 

27 46 30 23 23 21 

 

Outright support and risk tolerant support for GM food (%)  
 

EU Czech R Slovak R. Poland Hungary Austria 

41 64 48 36 37 25 

 

Research of modern biotechnology in agriculture proceeded in CEE countries, 
however, the development of trasgenosis and its application in agriculture was concentrated in 
Czech and Slovak Republics. 

Over thirty field trials of transgenic crops were started in the CR during the period 
1997 to 2000 - before the GMO law was issued - comprising sugar beet, oil rape and maize. 
Insect resistance and tolerance to glyphosate or glyphosinate were tested. Flax and potato 
varieties developed in the CR were also included. Potato is a crop with very low 
environmental risk and in the same time it is a traditional crop in CR. A transgenic variety 
was developed with introduced enzyme decreasing the sugar content in potato tubers. This 
will reduce the acrylamide formation in fried products and reduce also the need of 
antioxidants. The field trials are in progress. Another variety of potatoes with altered starch 
composition has been also tested. 

Twelve field trials were running after the year 2002 having been regulated in the frame 
of the law 153/2000. Some of them – flax, oil rape, corn and potato - were continuing from 
previous years. Field trials with oil rape were later terminated due to the low probability of the 
release to market due to certain risk of horizontal transfer of trangenes to wild plants. 
Experimental lots after there oil rape trials have been monitored since then. 

Much attention was paid to maize. Variety tolerant to herbicide Liberty was tested in 
filed condition already in 1997 and continued in 1999. Maize tolerant to glyphosate was 
included in filed trials in 1999. Simultaneously tests with Bt line MON 810 were started. This 
was because the corn borer Ostrinia nubilalis was invading the country from south. The 



chemical control of this pest is very difficult and harmful for the environment. Biological 
control by the parasitic wasp Trichogramma cannot be used in larger lots and both measures 
ask for exact timing based on monitoring. The use of maize with the gene from Bacillus 
thuringiensis – Bt maize – was evaluated as optimal solution. 

Certain ecological risk of Bt maize was widely published by certain NGOs. It was 
supposed that deposition of pollen grains on nearby growing plants might bring harm to non-
target insects feeding on them. Therefore three-years experiments were launched by the 
Institute of Entomology of the AS CR and by the Research Institute of Crop Production. The 
insect communities in the Bt maize and conventional maize fields were studied. No difference 
was observed in both cases. This was in agreement with the conclusions of the Conference of 
International Organization for Biological and Integrated Control of Noxious Animals and 
Plants organized in Prague November 2003 (see IOBC wprs Bulletin 27(3)2004). 

The study conducted in the Research Institute of Crop Production included also the 
analysis of mycotoxines in maize under the pressure of corn borer. Warning signal came from 
UK, where levels of mycotoxines up to eight-times over the safety threshold were detected in 
Bio-maize meal (http://www.food.gov.uk/multimedia/pdfs/maizemeal10.pdf). EU called 
attention to similar problem in fodder estimating the loss of 5 billions of Eur a year. Therefore 
field experiments were set with various control of corn borer: no treatment, chemical 
treatment, Trichogramma application and Bt maize. Zero treatment resulted in highest 
contamination and 15 species of the genus Fusarium and 9 species of Penicillium were found. 
Chemical treatment by Mospilan and Integro resulted in the lowest damage by corn borer, 
however, contamination was still present. Only Bt maize was practically free of mycotoxines. 
Mycotoxines formation was not prevented even with exact timing of Trichogramma 
introduction. 

These results led to the introduction of Bt maize to the commercial cultivation in 2005. 
The area cultivated in CR with MON 810 Bt maize was 270 ha in 2005 and 1290 ha in 2006. 
Farmers using it are pleased with results. They used the harvest as fodder and need not worry 
about the mycotoxines present. Broader application is hampered by the misinformation about 
transgenic crops between European consumers. 

Solving in this way the corn borer problem, another maize pest is spreading from the 
south. This is the root worm Diabrotica. Since the biology of this beetle is different from that 
of Ostrinia measures to prevent its impacts are intensively studied including the possible 
introduction of transgenic maize. 

It follows from the Czech experiences and published data from UK given above that 
corn borer represents important health problem due to mycotoxines contamination. Therefore 
the Hungarian policy refusing the use of Bt corn generates concerns about the safety of 
Hungarian food prepared from corn. No data are available on the level of Ostrinia infestation 
in Hungary, but judging from our data from South Moravia it should be rather high. It follows 
from the document presented by Hungary to the European Commission that treatment by 
chemical insecticides is not popular among Hungarian farmers. Thus, the mould 
contamination of Hungarian maize is probably quite high. 

http://www.food.gov.uk/multimedia/pdfs/maizemeal10.pdf


Poland also refuses to use transgenic crops. However, due to the colder climate the 
maize contamination is not very probable. Policy of both these Central European countries in 
cultivation of GMO is probably stimulated by the additional price that can be asked for 
“GMO-free” agricultural products. However, the refusal of import and processing is prone to 
WTO ruling.  

First crop that was suggested for import, processing and food approval and therefore 
discussed in the Czech GMO Committee was soybean resistant to glyphosate (RR soybean). 
The risk consisted in the new protein introduced in beans – the enzyme EPSPS from bacteria. 
This protein originates in soil bacteria that are constant component of our food as the 
regulation allows up to hundred thousands colonyforming units per gram of food. Thus, the 
protein is not new component of our food. Soya plant does not do well in competition with 
weeds therefore several herbicides have to be applied to the field with standard soybean 
plants. The glyphosate is the only herbicide used with RR variety and this compound is prone 
to hydrolysis so that the risk of herbicide residues is lower than with non-GM soybeans. This 
is the benefit of RR soybeans. Comparing risk/benefit ratio of both varieties we had no 
problem to agree of including the transgenic crop in the list of approved food. 

More problems represent the evaluation for planting of other crops tolerating non-
specific herbicide (HT crops). Their risk to the ecology was the main target of field 
experiments conducted in the United Kingdom. The results showed an obvious fact that large 
fields of pure monoculture did not support biodiversity. However, this is not a serious risk in 
the type of country and agriculture in CR. In the mosaic countryside of fields, forests, lakes, 
rivers, villages and towns even the more perfect monoculture brings less harm for wild 
animals, their habitants and food than the pollution of the environment with broad selection of 
long persisting herbicides.  

The possible generation of herbicide resistant weeds rise more serious problem. The 
induction of such weeds can be caused by the use of HT crops in two ways: either by the 
selection of mutants due to the selection pressure by the repeated use of one herbicide. This 
mechanism is well known from conventional agriculture and non-agricultural use of 
herbicides (e.g., in railway treatment). In the Czech flora several weeds are known resistant to 
up to five herbicides. 

Horizontal gene transfer is the alternative way how the resistant weeds might occur. 
This risk is, however, crop specific. The transgene can be transferred just at certain 
conditions: the crop and the wild plant should cross, the time of blossom must overlap and the 
offspring must be fertile. Maize is practically safe whereas oil rape is most risky since several 
plants from the family Brassicaceae are difficult weeds. In fact, the crop itself can be weed in 
other cultures. We mentioned above that this was the reason why the oil rape had little chance 
to be used for commercial planting in the near future.  

On the other hand new field trials of glyphosate tolerant maize started this year. After 
results are evaluated the chemical load by herbicides with standard and transgenic maize is 
compared and the risk/benefit ratio evaluated. 



Recently discussion is going ahead over the proposal of EU to approve RR soybeans 
for the cultivation. The position of CR was not officially agreed, however, the risk assessment 
is based on following data:  

Ø the soybean does not cross with any other free growing plant; 
Ø the treatment by glyphosate of the RR variety is usually at the level of 0.65 

kg/ha to 0.85 kg/ha; 
Ø soybean is grown in the CR on the area of about 10 000 ha; 
Ø if all this is RR variety, the cumulative use of glyphosate at highest level of 

treatment is 8 500 kg; 
Ø total use of glyphosate in the year 2005 was 533.540 kg; 
Ø the increase in glyphosate application due to RR soybean will be about 1.6 %. 

Research is in progress parallel to the field trials and cultivation. Monitoring methods 
are improved and harmonised with the JRC (Joint Research Centre). As the gene transfer 
brings also concern of “contamination” of standard and organic crops, research goes ahead in 
the Institute of Plant Molecular biology AS CR to develop the plastid modification. 

Reviewing the situation in the Czech Republic we can conclude that the environment 
for the development and testing of crops derived by modern biotechnology is here the most 
favourable one in the Central Europe. Naturally, neither the government nor the Czech 
companies can cover all cost of the new transgenic crop development from test tube to the 
market. Therefore cooperation with other institutions and companies are welcomed. 


