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Abstract       Obtaining of new plant genotypes with higher quality than 
existing ones, supposes the creation of new combinations of genes that 
correspond to environmental conditions and agronomic conditions in which 
these new plants will be grown.  
A genetically modified plant is one of great controversies of our time. The 
people pro GM plants point to great possibilities of nutrient-packed food and 
solving world hunger, while critics fear unknown effects on human health. In 
fact, it is normal that like any other science, bioengineering also has pros and 
cons. However, it seems that there is not enough information to consumers or 
misunderstanding the phenomena involved in the transgenesis process 
creates the biggest controversy. It would be wrong to make just conjecture, 
with no clear responses provided by specialized laboratories which are 
qualified to investigate the possible side effects of genetically modified plants 
to humans and animals. After all, as many specialists advocate, the crossing 
and the selection applied to the plants growing along the centuries have led to 
changing the genetic structure of plants, so that we could consider that nearly 
all species of cultivated plants are …genetically modified. It is also a mistake 
to issue false alarms, because genetically modified organisms have shown 
that bring a real progress in terms of modern improving plants, for a growing 
population.  
In 2011, the Academy of Agricultural and Forestry Sciences (ASAS) 
expressed its opinion on GM crops, and the conclusion was that they do not 
carry risks to human health and can be further promoted. Although the 
bioengineering and biotechnologies have already proved their usefulness, it is 
imperative that the new bioengineering techniques should be prudently 
addressed without disturbing the ecological balance principle of the living 
world equilibrium.   
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Genetically modified organisms (GMOs) can be 

defined as organisms in which the genetic material 

(DNA) has been altered in a way that does not occur 

naturally. The technology is often called “modern 

biotechnology” or “gene technology”, sometimes also 

“recombinant DNA technology” or “genetic 

engineering”. It allows selected individual genes to be 

transferred from one organism into another, also 

between non-related species. With the help of genetic 

engineering can be introduced into the genome of a cell 

one or more new and useful genes of interest and are 

obtained so called genetically modified organisms 

(GMO). Such methods are used to create GM plants – 

which are then used to grow GM food crops (17).The 

first genetically modified plant was produced in 1983, 

using an antibiotic-resistant tobacco plant. In 1994, the 

transgenic Flavr Savr tomato was approved by the 

FDA for marketing in the US - the modification 

allowed the tomato to delay ripening after picking 

(2).  In the US in 1995, the following transgenic crops 

received marketing approval: canola with modified oil 

composition (Calgene), Bacillus thuringiensis (Bt) 

corn/maize (Ciba-Geigy), cotton resistant to the 

herbicide bromoxynil (Calgene), Bt cotton (Monsanto), 

Bt potatoes (Monsanto), soybeans resistant to the 

herbicide glyphosate (Monsanto), virus-resistant 

squash (Asgrow), and additional delayed ripening 

tomatoes (DNAP, Zeneca/Peto, and Monsanto) (2). 

 In 2000, with the creation of golden rice, scientists 

genetically modified food to increase its nutrient value 

for the first time. As of 2011, the US leads a list of 

multiple countries in the production of GM crops, and 

25 GM crops had received regulatory approval to be 

grown commercially (1). 

Commercial sale of genetically modified foods began 

in 1994, when Calgene first marketed its Flavr Savr 

delayed ripening tomato (2). Typically, genetically 

modified foods are transgenic plant 
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products: soybean, corn, canola and cotton seed oil. 

These may have been engineered for faster growth, 

resistance to pathogens, production of extra nutrients, 

or any other beneficial purpose.  

The genetically modified foods controversy is a dispute 

over the relative advantages and disadvantages of food 

derived from GMOs, genetically modified crops used 

to produce food and other goods, and other uses 

of genetically modified organisms in food production. 

The dispute involves consumers, biotechnology 

companies, governmental regulators, non-

governmental organizations and scientists. The key 

areas of controversy related to genetically modified 

(GM) food are: risk of harm from GM food, whether 

GM food should be labeled, the role of government 

regulators, the effect of GM crops on the environment, 

the impact of GM crops for farmers, including farmers 

in developing countries, the role of GM crops in 

feeding the growing world population, and GM crops 

as part of the industrial agriculture system (12). 

 

Material and Method 

 
We thought it appropriate to elaborate this paper 

because this amazing area of the bioengineering and 

biotechnologies is of great actuality and is of particular 

interest for many people. In this review, we describe 

the recent developments made in genetic engineering 

of vegetable crops; on the other hand, we tried to point 

out the most recent controversies related to this subject. 

The sources of information were the various internet 

sites and the certain local publications as well as the 

specialized books and articles. 

 

Results 

 
Genetically modified plants are one of great 

controversies of our time. The people pro GM plants 

point to great possibilities of nutrient-packed food and 

solving world hunger, while critics fear unknown 

effects on human health. In fact, it is normal that like 

any other science, bioengineering also has pros and 

cons. Genetically modified foods have the potential to 

solve many of the world's hunger and malnutrition 

problems and to help protect and preserve the 

environment by increasing yield and reducing reliance 

upon chemical pesticides and herbicides. Yet there are 

many challenges ahead for governments, especially in 

the areas of safety testing, regulation, international 

policy and food labeling. Many people feel that genetic 

engineering is the inevitable wave of the future and 

that we cannot afford to ignore a technology that has 

such enormous potential benefits (8). The common 

benefits are increase in the efficiency of 

photosynthesis, increasing the resistance of the plant 

salinity, drought and viruses and also reducing the 

plants need for a nitrogen fertilizer. 

In a statement issued by the World Health Organization 

(2012), shows that  the initial objective for developing 

plants based on GM organisms was to improve crop 

protection. The GM crops currently on the market are 

mainly aimed at an increased level of crop protection 

through the introduction of resistance against plant 

diseases caused by insects or viruses or through 

increased tolerance towards herbicides. 

The advantages of the GM plants (9): more 

economically friendly as pesticides do not go into the 

air, soil, and water (especially freshwater supplies), 

their production hazards to the environment also 

decreases; decrease in costs of growing and farming, 

due to the reduced use of pesticides; higher crop yields; 

less deforestation needed to feed the worlds growing 

population; decrease in food prices due to lower costs 

and higher yield; more nutritious; this has been proven 

and tested many times; rigorous testing of all GMO 

crops and products, etc. Disadvantages of the GM 

plants: critics say GMOs may cause health problems; 

possible damages to the environment; harm to other 

organisms (genes and their effect included in a crop 

may turn out to be poisonous to insects); cross-

pollination with traditional, organic plants; larger 

companies might have more political power; 

discrepancies in information flow (GMO producers 

stress the benefits, but are reluctant to talk about risks 

and dangers), etc.  

Insect resistance is achieved by incorporating into the 

food plant the gene for toxin production from the 

bacterium Bacillus thuringiensis (BT). This toxin is 

currently used as a conventional insecticide in 

agriculture and is safe for human consumption. GM 

crops that permanently produce this toxin have been 

shown to require lower quantities of insecticides in 

specific situations, e.g. where pest pressure is high. 

Virus resistance is achieved through the introduction of 

a gene from certain viruses which cause disease in 

plants. Virus resistance makes plants less susceptible to 

diseases caused by such viruses, resulting in higher 

crop yields. Herbicide tolerance is achieved through 

the introduction of a gene from a bacterium conveying 

resistance to some herbicides. In situations where weed 

pressure is high, the use of such crops has resulted in a 

reduction in the quantity of the herbicides used (17). 

Diabetes is one of the most frustrating and life-

threatening illnesses out there. Professor Henry Daniell 

(University of Central Florida) has created a 

genetically modified strain of lettuce that carries the 

insulin gene. The lettuce cells protect the insulin on its 

journey through the digestive tract, and when the 

insulin reaches the intestines, the body’s natural 

insulin-producing response is triggered (14). 

The cultivation of genetically modified crops, 

according to ISAAA (International Service for the 

Acquisition of Agri-Biotech Applications), has grown 

steadily over the past few years. The global adoption of 

biotech crops continued to rise in 2011, reaching an all-
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time high of 160 million hectares. This is an increase 

of eight percent over the 148 million hectares grown in 

2010, according to a report published by the ISAAA 

(1). 

Unprecedented high adoption rates are testimony to 

overwhelming trust and confidence in biotech crops by 

millions of farmers worldwide (1). Encouraging results 

from the field tests in the U.S. for biotech drought 

tolerant maize would be a significant step forward to 

address drought, the most important constraint  to 

increasing crop productivity globally, to which both 

conventional and biotech applications can contribute.  

A growth rate for biotech crops in developing countries 

at 11 percent, or 8.2 million hectares during 2011, was 

twice as fast and twice as large as industrial countries 

at 5 percent or 3.8 million hectares. Dr. Clive James 

said that in the near term, the biggest driver of global 

biotech crop adoption will be Brazil followed by China 

once approval to commercialize biotech maize in 

China is in place, which could be as early as 2013 (1).

 

 

 
Fig. 1. Global area of biotech crops (1) 

 

 

Before being introduced in culture, respectively before 

it placed on the market, GMOs are subject to several 

investigations in order to determine the potential risk 

for humans and animals. According to the communiqué 

issued by the World Health Organization (17), the 

safety assessment of GM foods generally investigates: 

(a) direct health effects (toxicity), (b) tendencies to 

provoke allergic reaction (allergenicity); (c) specific 

components thought to have nutritional or toxic 

properties; (d) the stability of the inserted gene; (e) 

nutritional effects associated with genetic modification; 

and (f) any unintended effects which could result from 

the gene insertion. 

Depending on the region of the world, people often 

have different attitudes to food. In addition to 

nutritional value, food often has societal and historical 

connotations, and in some instances may have religious 

importance. Technological modification of food and 

food production can evoke a negative response among 

consumers, especially in the absence of good 

communication on risk assessment efforts and 

cost/benefit evaluations (17). 

Many consumers seem unafraid of health risks from 

GMO products and most European consumers did not 

actively avoid GMO products while shopping. The 

2010 "Eurobarometer" survey (5,6), which assesses 

public attitudes about biotech and the life sciences in 

Europe, found that cisgenics, GM crops produced by 

adding only genes from the same species or from 

plants that are crossable by conventional breeding," 

evokes a different reaction than transgenic methods, 

where "genes are taken from other species or bacteria 

that are taxonomically very different from the gene 

recipient and transferred into plants (5,6).

 

http://en.wikipedia.org/wiki/Cisgenic
http://en.wikipedia.org/wiki/Transgenic
http://en.wikipedia.org/wiki/Taxonomy
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Fig. 2. Biotech crop countries (1) 

 

In the controversies surrounding genetically modified 

plants, in 2012 was a media great scandal related to the 

genetically modified maize (of U.S. origin), who did 

research on rats survey in France (11). The study, 

which cost more than three million euro, was 

conducted under the auspices of the Committee for 

Research and Independent Information on Genetics and 

published in the Food and Chemical Toxicology 

American Journal. By its results, this study put further 

into question the usefulness or harmfulness of 

genetically modified organisms. French researchers 

have found that starting from the fourth month of 

feeding GM maize, some animals presented cancerous 

tumors and, at the end of the study, more than three 

fourths of the animals fed with modified maize had 

tumor or not survived. To note that this type of corn is 

used for animal and human feeding in the North and 

South America, being used almost daily. The study has 

sparked strong reactions in both medical and 

government environments. In fact, the study has caused 

a media firestorm and already the pro-biotech crowd 

has launched an instant smear campaign against these 

scientists to divert attention from the shocking results. 

French Ministries of Agriculture, Environment and 

Health notified the National Security Agency Health, 

to make inspections and to require EU leadership in 

Brussels to suspend emergency EU import 

authorization maize variety involved.  

On the other hand, there were voices that have 

questioned the conclusions of this study. It is claimed 

that, after using these genetically modified organisms 

of more than 15 years, no clinical observations which 

show, without any doubts, the occurrence of cancers in 

humans, caused by these products. Critics wonder if 

the study, which had the effect banning the import of 

this GM maize, would not actually encourage those 

who produce other GM varieties grown in Europe (11). 

Of course, in order to obtain more clear conclusions, 

should be performed several laboratory investigations 

to detect possible side effects with GM plants to 

humans and animals. It is a mistake to issue the false 

alarms, because genetically modified organisms they 

brought, after all, a real progress regarding the food, to 

a planet where the population is continue growing. 

The impact of changes caused by agricultural 

biotechnology in recent years has been the subject of 

intense public debates in which the benefits of 

genetically modified plants were analyzed taking into 

account the expected effects that GM plants they can 

have on the environment. The majority of studies on 
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the impact and the potential risk of transgenic plants 

cultivation are focused on the analysis of the “surface” 

effects, while GM plants impact on soil ecology has 

largely been ignored, although it is widely 

acknowledged the importance of soil microbiota in the 

development of plants. The complexity and the 

heterogeneity of soil, microbial community structure 

dynamics of agricultural soils and the lack of adequate 

methods are the main difficulties facing the predictive 

studies and determination of the "shadow" effects of 

the transgenic plants (4). 

The researches conducted in 2005, in Germany on 

MON810 rhyzosfere maize plants showed that while 

Cry1Ab protein was detected in high concentrations in 

the soil, it did not affect microbial community 

structure, which seems to be more affected by soil 

heterogeneity and growth phases plant (7). 

Romania is a country where maize has become a 

tradition, holding a valuable genetic heritage of 

traditional maize varieties. In our country, the most 

important scientific forums who studied genetically 

modified organisms, Romanian Academy and the 

Academy of Agricultural and Forestry Sciences 

"Gheorghe Ionescu Siseşti" announced their position 

on the application of biotechnology in 2010. The 

communiqué of the two forums announced that they 

"support by the on their own scientific research, use of 

agricultural biotechnology as part of Romania's 

agricultural policy", adding that "reject any unscientific 

event, any opinion of the loans in biotechnological 

research, any tendency handling public opinion and 

any action that Romania should remain a solid and 

perpetual importer of food, including from countries 

with agricultural biotechnology excellent results (10). 

 

 

 
Fig. 3. The cultivation of the genetically modified maize MON810 in Romania (15) 
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Fig. 4. The counties and the surfaces cultivated with transgenic maize in 2012, in Romania (15) 

 

 

A survey conducted by AB Research Group indicate 

that not less than 47% of Romanians would accept to 

consume GM products under certain conditions, while 

over 37% of Romanians agree with the statement that 

the use of GM products can be a solution to reduce the 

price of food. Younger generation, as shown in the 

survey results, are more informed and thus open to 

biotechnology, 30% of respondents have confidence in 

results of science and honestly admit that there were 

insufficient data to rule (16).  

 

Conclusions 

 
All information regarding the genetically modified 

plants are, so far, contradictory and do not know 

exactly what kind of effects have on humans and 

animals. However, one thing is clear: the economic 

value derived from growing genetically modified food 

has been a major selling point for the technology. One 

of the key reasons for the widespread adoption is the 

perceived economic benefit the technology brings to 

farmers. 
As it is expected, the pros and cons of genetically 

modified plants will always occur. In any case, the new 

bioengineering techniques should be addressed 

prudently without disturbing the ecological balance 

principle of the living world equilibrium. On the other 

hand, we should not forget that one quarter of the 

world's population suffers from hunger, so the issue of 

efficient food production without increasing cultivated 

areas, is a challenge which, apparently, only 

bioengineering and new biotechnologies could 

respond. 
However, it is true that the question of genetically 

modified plants should be treated with care and caution 

and the consumers must be correctly informed about 

the fact that any GM plant is subject to a rigorous 

control before they are released into the environment, 

to avoid any negative effects on the environment, 

humans and animals. 
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