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Biosafety can be described as the efforts taken 

up in order to reduce or eliminate the potential 

risks resulting from biotechnology and its 

products (Zaid, 2001). Genetically Modified 

(GM) food crops (legally called as Genetically 

Engineered crops or Biotech crops) were 

introduced commercially in 1994. The DNA of 

Genetically Engineered crop is modified 

using Recombinant DNA Technology.  In 

most cases, the aim of genetic modification is 

to introduce new traits into the plant which 

naturally does not occur in the species. These 

varieties are superior to their natural 

counterparts. In contrast, the conventionally-

bred varieties developed through artificial 

selection, random mutagenesis, or due to intra- 

or inter-specific (rarely inter-generic) 

hybridization result in transfer of a number of 

uncharacterized genes from the same or a 

related species. Therefore, the major 

difference between GM crops and 

conventionally bred varieties is the 

technology for gene transfer, and the nature 

of genes transferred (Ronald, 2011). 

Moreover, the genetic modification is more 

precise and targeted without any linkage drag 

than the conventionally bred varieties. The 

chances of unintended changes in conventional 

varieties are higher than the GM crops (Coll et 

al., 2009).  As such, a comprehensive 

scientific knowledge is required to question on 

the biosafety of GM crops and this requires 

great skill and understanding to represent the 

information on GMOs in a credible way for 

creating an unbiased view on them.  

Currently, Genetically Engineered, also called 

transgenic plants are cultivated in more than 

191.7 million hectares in the world in 27 

countries while in 1996, only 1.7 million 

hectares of land were under transgenic crops 

(ISAAA, 2018). In India, genetically 

engineered cotton (popularly known as Bt 

cotton) for insect resistance is the only GM 

crop released for commercial cultivation, and 

now India has become the second largest 

producer of cotton and a leading exporter in 

the world (Choudhary and Gaur, 2010; ISAA, 

2018).  

The world population is rising and will 

reach about 9.5 billion by the year 2050, as per 

current statistics (Bakshi et al., 2013). 

Furthermore, due to the reduction in arable 

land and the changing climate, farmers face 

difficulties in cultivation and production of 

major crops. In such challenging conditions, 

the superior climate-smart GM crops are found 

as a possible solution to provide nutritional 

security and also to improve the economic 

condition of the farmers. Besides, the GM 

crops also restore the allelic diversity lost 

during the domestication of the crops and 
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reduce the use of chemicals for crop protection 

(Pental, 2019). 

 Biosafety assessment for Genetically 

Modified Crops 

Though GM crops have become an integral 

part of modern and sustainable agriculture, 

yet some people are concerned about the 

acceptance of GM crops. General concerns of 

people on GM crops include risks to animal 

and human health, and to the environment. 

Also, some people raise concern on it as a 

threat to natural biodiversity. Though genetic 

engineering already exists in nature in the 

form of Agrobacterium transferring T-DNA 

to its host plants, many religious, cultural 

communities and non-government 

organizations (NGOs) are against GM crops 

because they see it as unnatural. One such 

instance is the Bt Brinjal technology which 

was approved by the then GEAC for 

cultivation in India in October 2009; GoI put 

a moratorium on its commercialization due to 

the biosafety issues raised by some scientists 

and anti-GMO activists. Though this 

technology was disapproved by the Indian 

government for commercial release, it was 

released commercially in Bangladesh. No 

case of any biosfety issues on Bt brinjal has 

been reported in Bangladesh so far, rather, 

it has contributed to the increase in brinjal 

production with low production cost which 

has helped farmers to improve their 

livelihood significantly (ISAAA, 2018). GM 

foods currently available in the international 

market have passed safety assessments and 

are not likely to present risks for human 

health. In addition, no effects on human 

health have been shown as a result of the 

consumption of such foods by the general 

population in the countries where they 

have been approved (WHO, 2014). 

 

 

The author and his collaborator enjoying Bt Brinjal during their Bangladesh visit in 2017. From Left: 

B.K, Sarmah; Bt Brinjal commercially released in Bangladesh; Extreme Right: T.J.V. Higgins, 

Honorary Fellow, CSIRO, Australia.  

 

Keeping in view the safety concerns on the 

GM crops raised by the consumers, safety 

evaluation strategies for GM crops have been 

designed and are broadly accepted 

internationally. The unintended effects of 

genetic modifications can be defined as 

statistically significant differences between a 

GM plant and its comparator, apart from the 

new gene introduced (Cellini et al., 2004). The 

Principle of Substantial Evaluation has been 

adopted by the Organization for Economic 

Cooperation and Development (OECD) for the 

safety evaluation of GM crops which can be 

accessed in detail in the review by Kuiper et 

al. (2001). The safety assessment of a GM 

event in the preliminary stage assures the 

consumers of its safety by eliminating the 

events with minimum of biosafety risks at the 

research and development stage itself, 

confirming that a GM product to be released 
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for commercial cultivation and consumption is 

no different than its corresponding non-GM 

variety, except for the trait for which it has 

been modified (Levidow and Murphy, 2002).  

Regulations and policies adopted by 

different countries on biosafety of GM 

crops 

The biosafety of GM crops has been regularly 

discussed both at the national and international 

levels. Two major international protocols were 

adopted that address the concerns on 

Genetically Modified organisms, the 

Cartagena Protocol of 2000 and the Nagoya-

Kuala Lumpur Supplementary Protocol of 

2010. Both are related to the Convention on 

Biological Diversity of 1993. At present, there 

are 166 parties to the Cartagena Protocol, 

including India; the United States is not a 

party. The protocols specify rules for trans-

boundary movement of GMOs and also 

provide rules and procedure on liability for 

damage to biodiversity resulting from living 

modified organisms (Federation of American 

Scientists). 

Regulatory systems on GM crops differ around 

the world. European Union regulations focus 

on the technique used to modify the crop, 

while other systems, like the Canadian system, 

focus on the characteristics of the crop 

produced. In other regions, biosafety 

regulation is still being developed; this 

includes many countries in Africa and Asia. 

The US approach to regulate GMOs is focused 

on the nature of the products, rather than the 

process in which they were produced. 

Regulation of GM crops in the United States is 

a three window system, divided among three 

regulatory agencies. The US Department of 

Agriculture’s Animal and Plant Health 

Inspection Service under the Plant Protection 

Act regulates GM plants.  While the Food and 

Drug Administration regulates the GMOs in 

food, drugs, and biological products under the 

Federal Food, Drug, and Cosmetic Act and the 

Public Health Service Act.  The 

Environmental Protection Agency regulates 

the GMO pesticides and microorganisms by 

the Federal Insecticide, Fungicide and 

Rodenticide Act and the Toxic Substances 

Control Act. It is the developer, who decides 

which authorities it has to approach depending 

on the product developed, and the form of 

regulation varies depending on the type of 

GMO involved.  

Unlike the US, the Indian regulatory system 

comprise of a complex chain of regulatory 

framework for the purpose of biosafety. Rules 

are jointly implemented by Ministry of 

Environment, Forest & Climate Change 

(MoEFCC), the Department of Biotechnology 

(DBT), Ministry of Science & Technology and 

State Governments. The Indian regulatory 

system consists of six Competent Authorities, 

their composition and functions are mentioned 

in Table 1 (Ahuja, 2018). 

Table1. Six competent authorities for biosafety regulations in India 

Statutory committee     Function    Administrating agency 

rDNA Advisory Committee 

(RDAC)  

Advise on biosafety of emerging 

technologies 

Department of Biotechnology, 

Ministry of Science and Technology 

 

Institutional Biosafety 

Committee (IBSC) 

R&D and Contained 

Experiments; report to RCGM  

Set up in registered Institutions, 

Universities and Private Companies;  
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Review Committee on Genetic 

Manipulation (RCGM) 

Scientific risk assessment of 

plants, animals, biopharma, 

microbes and Guidelines 

Department of Biotechnology, 

Ministry of Science and Technology 

Genetic Engineering Appraisal 

Committee (GEAC) 

Final Approval for environmental 

release including confined field 

trials 

Ministry of Environment and Forests 

and climate change 

State Biotechnology 

Coordination committee (SBCC) 

For monitoring and supervision at 

state level 

Concerned State Governments 

District Level Committee (DLC)  Depending upon the need for 

local supervision and compliance 

 

 

Though biosafety competent authorities are working for assessing biosafety and their 

regulation on GM crops, there is still a debate in the country on the release of GM crops. Furthermore, 

numbers of National and International seminars, and capacity building workshops are organized on 

biosafety every year by the Biotech Consortium India Limited (BCIL), United States Department of 

Agriculture (USDA), ILSI Research foundation, International Society for Biosafety Research to 

spread awareness among the people that GM crops are no different than the traditional varieties, 

except the trait introduced.      

  

One of the authors, Ms. Rubi Gupta, attending a training on ‘Agricultural Biotechnology and 

Biosafety’ in the United States. Left: Receiving certificate in a meeting with the U.S. FDA, EPA and 

APHIS on the regulations on emerging gene technologies at the Department of Agriculture (USDA), 

Washington DC. Right: In the background Herbicide and insect-tolerant GM corn commercially 

cultivated in the USA. 

Besides, a very critical review of GE technologies and released transgenic crops by various 

associations such as National Academy of Sciences, USA, Union of German Academics of Science, 

Humanities, and even the European Commission (Pental, 2019) have agreed and put forward their 

opinion that the GM crops are not more risky than conventional plant breeding technology. 

Moreover, the biosafety assessment on around 148 transgenic events by the U.S. FDA for over 

20 years has confirmed them to be substantially equivalent to their traditional varieties (Herman 

& Price, 2013). The GM crops are no different than any other agricultural or food/feed products, 

except the technique applied to develop them. As such, they should be considered the same as other 

agricultural or food products, irrespective of the technology applied to obtain them. 
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