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Abstract 
 

The current paper reviews on genetically modified crops and its impact on environment. The need for 
screening and testing increases as more changes are made, and "second-generation" GMs will require more testing. To 
date no adverse health effects caused by products approved for sale have been documented, although two products 
failed initial safety testing and were discontinued, due to allergic reactions. Most feeding trials have observed no toxic 
effects and saw that GM foods were equivalent in nutrition to unmodified foods, although a few reports attribute 
physiological changes to GM food. However, some scientists and advocacy groups such as Greenpeace and World 
Wildlife Fund consider that the available data do not prove that GM food does not pose risks to health, and call for 
additional and more rigorous testing before marketing genetically engineered food [3].  Therefore, before a crop is 
declared environment friendly safety assessment is recommended. If any safety concern is identified, the risk associated 
with it should be characterized to determine effect on human health. Subsequent assessments should consider factors 
such as toxicity, allergenicitY, antinutrients and metabolites, the stability of the inserted gene and nutritional 
modification associated with genetic modification. If the entire assessment of these factors concludes that the GM food 
in question is as safe as its conventional counterpart, the food is then considered safe to eat. 
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1. Genetically modified organism. 
 

It means an organism where the genetic 
material is altered unnaturally through fertilization 
and/or recombination. GMOs may be plants, 
animals or micro-organisms [6]. Genetically 
modified organisms are evaluated in terms of their 
obvious differences from the parent organism from 
which they are derived. These differences are then 
ascribed to the presence of the new gene(s) which 
have been introduced.  
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The differences that become obvious are 

those which might be expected as traits transferred 
by the novel gene(s), or those related to some trait 
of interest or importance to investigators or users of 
the parent organism.  

In the course of transforming an organism by 
introducing foreign genes, it is generally the case 
that a wide range of transformed clones are created 
and then, those which are viable are selected for 
further investigation. Different clones, presumably 
with the novel genetic material incorporated at 
different sites in the genome of the parent organism, 
often have different traits.  

DNA molecules from different sources are 
combined into one molecule to create a new set of 
genes called recombinant DNA. This is then 
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transferred into an organism, giving it modified or 
novel genes [5]. Transgenic plants are engineered to 
possess several desirable traits, including resistance 
to pests, herbicides or harsh environmental 
conditions, improved product shelf-life and 
increased nutritional value3 allowing genes to cross 
species barriers. The transfer of genes between 
organisms has been occurring ever since the 
appearance of the first cellular forms.  
 
2. Genetically modified organisms and 
Environment 
 

Over the billennia of evolutionary time these 
processes, along with mutation and selection, have 
given rise to the ever-changing ecosystems which 
we identify as "natural". It is generally thought that 
radically novel modes of gene transfer have been 
involved in major evolutionary transitions. On the 
other hand, long term ecological stability depends 
on the control of genetic transfers. In long-lasting 
natural ecosystems, like our native forests, the 
mechanisms for genetic transfer are very restricted, 
as are the modes whereby genes from different 
organisms can be combined, and this underpins the 
stability of different. An irreversible loss of genetic 
diversity through the release of GMOs is the most 
serious hazard to be confronted hugely impact the 
farming environment. 

The central question addressed in this paper 
is how to make sound regulatory decisions about 
releasing transgenic crops under such information 
deficiencies. We suggest the development of risk 
assessment and management approaches that are 
tailored to the nature of the ecological risks posed 
by the genetically modified (GM) plant. Two 
reasons underpin the need for such a differentiated 
approach. First, the organisms inserted into 
transgenic crops vary and expose the environment to 
quite different hazards. The distance between the 
engineered organism and the source of the genetic 
variation may be a useful measure for assessing the 
novelty of the introduced genetic changes and risks 
[4]. A second related reason is the varying amount 
of information about the environmental risks and 
benefits of transgenic crops. 

As parts of ecosystems human societies have 
displayed a range of behaviours which have caused 
changes of various magnitudes. The scale of this 
change has been greatly magnified during the last 
century or so, but going back several millennia 
deliberate human action has caused significant 
genetic change. Selective breeding of domesticated 
animals and crops, the geographical transposition of 
diverse taxa into new habitats and general 
ecosystem destruction through exploitation have 

been the most important mechanisms of human 
influence. Selective breeding, especially where it 
involves the creation of novelty through the crossing 
of related plant species, is the only human influence 
which is at all qualitatively similar to genetic 
engineering in any molecular biological sense. 
However, it is arguable that the geographical 
transposition of species is closely analogical to the 
trans-kingdom transposition of genes and the effects 
of both mechanisms of human influence may be 
similar. 

The selective breeding of animals and plants 
relies on exploitation of means of biological 
reproduction which have existed for billennia. 
Artificial insemination or assisted pollination can 
increase the chances of certain events by many 
orders of magnitude beyond the probability of their 
natural occurrence, but they do not subject the 
constellations of genes in organisms’ chromosomes 
to completely new mechanisms of molecular 
biological alteration. In this sense there is no 
comparison between selective breeding and modern 
genetic engineering which allows the transposition 
of genes between diverse taxa from remote habitats. 
Genetic engineering is used to effect genetic 
transpositions which, without human intervention, 
in a period of time incomparably large with the age 
of the universe, would have an infinitesimal 
probability in a cosmological ensemble of 
astronomical cardinality. To speak otherwise of 
transposing genes from the African clawed frog into 
Iwa potatoes is an intellectual absurdity. 

Genetic engineering provides the means of 
not only circumventing the restrictions whereby 
most physically possible genetic transfers are 
excluded and the phylogenetic "tree of life" is 
defined, but also introducing into the wild new 
mechanisms of spontaneous genetic transposition 
between otherwise segregated taxa. In fact, the latter 
phenomenon could be expected as a general result 
of genetic engineering because the circumvention of 
Nature’s restrictions and exclusions requires the 
invention of the means of their circumvention and 
those means are themselves genetically encoded to 
the degree that genetic regulation is recursive - 
foreign regulatory DNA motifs as well as the coding 
of foreign proteins regulating gene expression in 
novel ways may be included in the trans-genes used 
for modification. (The common use of cauliflower 
mosaic virus promoters in plant gene manipulation 
is an example of the first phenomenon. Delta and 
Pine’s patented "terminator" seed technology is an 
example of how the genetic propagation of 
regulatory processes can be manipulated.) 
           It must be concluded that the new means of 
genetic transposition provided by modern 
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biotechnology are likely to create very specific 
novel ecological interactions. Until now, Nature has 
not undergone any of the adjustments whereby these 
mechanisms can be incorporated into the general 
course of ecological and evolutionary dynamics.  

In short, genetic engineering represents a 
radical perturbation of the dynamics of the 
biosphere which will be able to propagate not only 
as a result of the "normal" instabilities it creates 
(and to which Nature would respond and "control" 
through all of the already available relaxation 
processes), but also through the new, uncontrolled 
means of propagation made available as side effects  
 
 
 
 

of the processes of manipulation. 
The eventual emergence and selectionof self-

propagating plant parasites is an obvious possible 
consequence of having cauliflower mosaic virus 
motifs expressed globally in a wide diversity of 
crops, especially as the relevant genes mutate from 
generation to generation in their novel molecular 
biological environments and create possibilities with 
which Nature has never before "experimented". 
(The recent emergence and evolution of immuno-
deficiency viruses which have invaded restricted 
niches of the human population is an example of 
this sort of biological effect.) 

 
 
 

 

 
 

 
Figure 1. Global acceptance 

 
 

It is reasonable to suggest that the best way of 
understanding the consequences of releasing 
genetically modified organisms into the 
environment is to think of the rapid higgledy 
piggledy transfer of species between diverse 
geographical habitats. It amounts to taking the 
biosphere, whose patterns of change of all 
magnitude are ordered in a fashion underpinned by 
the extant mechanisms of genetic transfer (or 
species transfer in the analogy), and suddenly 
changing the rules (figure 1).  
          Despite Unanswered Questions International 
Interest is Continually Increasing “In 2007, the 
USA, followed by Argentina, Brazil, Canada, India 
and China continued to be the principal adopters of 
biotech crops globally, with the USA retaining its 
top world ranking with 57.7 million hectares (50% 
of global biotech area) spurred by a growing market 
for ethanol with the biotech maize area increasing 
by a substantial 40% – this was partially offset by 
smaller decreases in biotech soybean and cotton. 
Notably, 63% of biotech maize, 78% of biotech 

cotton, and 37% of all biotech crops in the USA in 
2007 were stacked products containing two or three 
traits that delivered multiple benefits” [7].   

Events which would never have occurred 
under the old rules (and "never" means "really 
never") now happen every day.  

The increase in the rate of various significant 
changes is effectively infinite. For a large number of 
such changes of diverse modes, as is desired by the 
biotechnology industry in the coming decades, the 
time during which even the largest propagating 
perturbation might be expected to occur is shrunk 
from tens or hundreds of millions of years to the 
order of the time during which the large-scale 
higglety pigglety transfer of genes between 
segregated taxa can be achieved.  

It is important to note that we are not 
asserting that classical breeding inherently produces 
safer products and that deviations from this 
approach produce more dangerous products. The use 
of GMOs has sparked controversy. Studies about the 
effects of GM corn pollen on monarch butterfly 
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caterpillars, expanding cotton cultivation in Mali, 
resulting in land degradation and soil erosion, cross-
pollination of organisms [2]. Therefore, before a 
crop is declared environment friendly safety 
assessment is recommended. If any safety concern is 
identified, the risk associated with it should be 
characterized to determine effect on human health. 
Subsequent assessments should consider factors 
such as toxicity, allergenicity antinutrients and 
metabolites, the stability of the inserted gene and 
nutritional modification associated with genetic 
modification [1]. If the entire assessment of these 
factors concludes that the GM food in question is as 
safe as its conventional counterpart, the food is then 
considered safe to eat. With few exceptions, 
governments all over the world are allowing the 
release of GE organisms into nature without 
requiring careful scientific investigation of the 
environmental consequences.   

This is nothing less than blind 
experimentation with the environment with 
unknown and unpredictable consequences, 
especially as the released genes cannot be recalled.    
 
3. Conclusions 
 

Future generations will curse us for our 
arrogance. We have now outstripped the 
possibilities for laying waste the provenance of 
evolution’s billennia that we contemplated in the 
accumulation of tens of thousands of nuclear 
warheads during recent decades and from which we 
have partially stepped back.  

We should learn from the error of our ways 
and restrict the use of our cleverness to the 
investigation of natural phenomena, not their 
manipulation and ultimately uncontrollable 
alteration. The unpredictability of the consequences 
of  our  current  actions   is   not   a   matter   of   our  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

incomplete knowledge or limited means of 
management, it is the most deeply embedded and 
genetically encoded characteristic of ecosystem.  

Our current knowledge does not provide us 
with the means to predict the ecological long-term 
effects of releasing organisms into the environment. 
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