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Genetically modified organisms (GMOs) are living organisms whose genes have been modified by bioengineering. There are
many scientific discussions related to the risks or benefits associated with the consumption of these foods, on the health of
consumers. The research proposes a review of opinions related to the consumption of GMO Foods, based on the scientific
literature. Web of Science - Clarivate, SCOPUS, ResearchGate and Google Scholar were used for documentation. The
research highlighted many concerns about possible impacts on human health and the environment, but also positive aspects
related to improving global food production. European countries oppose genetically modified crops, but there are advocates
of genetically modified crops who argue that they are necessary to improve global food production. It is impossible to
anticipate all risks, especially in the long term. In addition to allergies, liver and reproductive problems, infant mortality,
sterility, disease and death are common and linked to GMO consumption. In addition to allergies, liver and reproductive
problems, infant mortality, sterility, disease and death are common and linked to GMO consumption. Insect resistance, higher
yields, more economical to grow or food quality were listed as advantages. Global population growth, climate change, food
security issues may consider GMOs as a solution for population nutrition.
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Genetically modified crops, also known as GM crops, are plants used in agriculture which have been modified by using genetic engineering

methods. Other names commonly used for these crops are genetically modified organisms, or GMOs, and Biotechnology. The genetic

modifications are done in order to create crop varieties with desirable traits, such as tolerance against herbicides and specific pests.



GMO’s .....
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• organisms “in which the genetic material has been altered in a way that does not 
occur naturally by mating and/or natural recombination” (EC, 2001).

• first stages - products different as DNA/characteristics of the conventional mother

organisms (from which they came).

• the current GM techniques make difficult the differentiation of the transgenic

organisms from those which are conventional.

• difficulties in identification of transgenic organisms, the methods based on the

authentication of DNA being inefficient.

GMOs (genetically modified organisms) have been artificially manipulated through genetic engineering to express new traits

Dr. eng. Mihaela PILA. post-doc researcher 
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In the World….
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 1.7 million hectares in 1996 /6 countries

 181.5 million hectares in 2014/28  countries 

 179.7 million hectares in 2015/28 countries 

 annual rate of increase of  3-4%.

 developing countries - adopt rapidly the GMO”s

 16.5 million little farms - 65 million people (ISAA, 2014)

 Bangladesh - approved the cultivation of the transgenic plants/2014

 2015 Vietnam and Indonesia approved the commercialization of the GM crops obtained in 2014.

 more than 75% from the total of the GMO  cultivated areas on a global scale

 USA - 40,3%, 

 Brazil -23,3%

 Argentine - 13,4%  .

 Romania - 0
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Top 10 Countries
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Global Area of Biotech Crops in 2019

Source: Statistica, 2022 
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….and in Europe 
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 precaution on the cultivation /use of the transgenic plants.

 rigorous process of approval

 58 GMO”s authorized as food products (cotton, maize, modified microorganisms, oilseed rape, soybean, 

sugar beet) -2022

 1998-2015 - 5 transgenic plants approved 

 2014 - BT corn / Monsanto

 Spain (116,306 hectares), Portugal (9,278 hectares),Czech Republic (3, 052 hectares), Romania (217 

hectares) and Slovakia (189 hectares) used  GMO” s crops (2016)

 2016 - MON810 corn, genetically modified to produce an insecticide against the borer, was grown on 

136,338 HA

 Austria, Bulgaria, Greece, Germany, Hungary, Italy, Luxembourg and Poland adopted measures of 

safeguarding

 2022 Romania 0 hectares
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MON810 corn - GMO



GMOs: EU decision-making process explained
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GM soya crops in Romania 
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2004 2005 2006

GM Soybean cultivated area 

(ha)

5523 87600 137275.5

GM Soybean plant varieties

Glycine max. (L.) Merrill

AG160, DKB94, 

PR92B, S148, PKB 

PR92B, S148, 

S099

DKB94, PR92B, 

S148

1998 – 2007 in Romania, 14 varieties of transgenic soya approved 

for cultivation
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Farms smaller than 5000 ha Farms larger than 5000 ha

Conventional GM HT Conventional GM HT

Seed 45 (40–50) Not applicable 40.5 (27–54) Not applicable

Herbicide 152 (124–180) Not applicable 109.5 (91–128) Not applicable

Total cost of seed 

and herbicide

197 (164–230) 141.5 (135–148) 150 (118–182) 110

Cost of spraying 12 (9–15) 6 10.5 (9–12) 6

Total 209 (173–245) 147.5 (141–154) 160.5 (127–194) 116

Economic analysis of using GM HT soybeans in Romania (€/ha) 
(Source Brookes 2005)
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 Insect resistance – reduce pesticide use and make crops resistant to their natural predators.

 Herbicide tolerance – decrease amount of tillage (turning soil to prepare for seeding) because of 
better and more flexible weed control; this reduces carbon emissions.

 Disease resistance – improve crops’ ability to resist pathogens.

 Enhance nutrition – give crops more nutrient-dense properties.

 GM technology has reduced chemical pesticide use by 37% and soil erosion by 93%. It has also 
increased crop yields by 22% and farmer profits by 68%.

 More than 90 government bodies globally review and approve GMOs

An example of a GE crop is Golden Rice. It’s a type of rice engineered to produce beta-carotene, which 
it doesn’t naturally do.

Beta-carotene is a precursor to vitamin A and its deficiency is one of the leading causes of preventable 
night blindness in the world. Vitamin A deficiency is common in many developing countries.

Increasing nutrient density in foods can improve quality of life and even save lives around the globe.

Fewer pesticides; Often cost les; May have more nutrients



Position of the academics
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 Romania has:

 Natural conditions favorable for use GMO”s crops

 Agriculture potential between 500,000 and 1,000,000 hectares for 
soybean 

 400,000 to for intern consumption /potential of export of 500,000-
2,000,000 to/year, 

 biodiesel fuel manufacture based on the soya oil, 

 reduction of the pollution 

 additional incomes for 

 the impact of the cultivation of transgenic soya over - the absence of the 
harmful effects over the diversity of the population of weeds, insects or 
microorganisms from the soil, which should be associated to these crops 
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Romania 



CONS GMO’s
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 Changes in the interaction between plant and biotic environment:

 Persistence and invasiveness;

 Selective advantages or disadvantages;

 Transfer of genes;

 Interactions with target organisms (e.g. induction of resistance in pests to which plants are resistant);

 Interactions with non-target organisms (e.g. effects on bees and other non-pest insects, with 

consequences to biodiversity);

 Interactions with the soil ecosystem with consequent biogeochemical effects.

 Changes in the interaction between plant and abiotic environment:

 Alterations in Greenhouse Gas Emissions;

 Variations in sensitivity to climatic effects;

 Modifications in sensitivity to soil abiotic factors (salinity, minerals …).

 Harm to human or animal health:

 Toxicological effects;

 Allergenicity;

 Changes in nutritional value;

 Transfer of antibiotic resistance.

Allergic reactions; Increase antibiotic resistance,

Interaction GMO - environment
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