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Introduction 

Cotton popularly known as ‘White Gold’ is an important commercial crop in India. It contributes about 30% of the country's 
export earnings. It provides employment to large section of society on farm, textile and allied industries. India stands first in global 
cotton acreage (10.17 m ha) and second in production (29.2 m bales), while the productivity is at 488 kg lint/ha among the major 
cotton growing countries (cotton scenario, 2014).1 Cotton belongs to the family Malvaceae, genus Gossypium and comprises of 50 
different species, of these only four species are cultivated in India. India is the only country in the world growing all the four 
cultivated species of cotton two   diploids-G.arboreuw   and   G.herbaceitm;   and   two   tetraploid G.hirsutum   and    G.barbadense   
which   are   considered    as successfully exploiting heaters is through cultivation of intra and interspecific hybrids (Current cotton 
scenario, 2014). 

 
Telangana State is playing a key role in national efforts for stepping up of cotton production and productivity in India due to 

susceptibilit} of prominent hybrids. The total area under cotton cultivation in the state is around 10 lakh hectares with an annual 
production of about 26 lakh bales (1 bale=170 kg each). Out of this, about 12 percent is being grown under irrigated dry conditions.2  

 

                The broader objective of this thesis is to examine the impact of genetically modified cotton crop cultivation on farming 
economy in the state of Telangana, India. More specifically, this thesis aims to achieve four objectives. For instance, the first objective 
is to analyze the historical trends in B.t Cotton cultivation in Mahabubnagar district of Telangana state; the second objective is to 
analyze the impact of B.t Cotton cultivation on farm income and indebtedness in selected district; The third objective is to examine the 
farmers perception and determinants B.t Cotton cultivation in Telangana State districts and the final objective is to study the 
challenges and opportunities of selected B.t Cotton seed production in Telangana State. Given these objectives, this research also 
frames a number testable hypothesis in the study. To achieve these objectives, thesis will make use of two sources of data such as 
primary and secondary. The primary data will be collected, using a structured questionnaire, from the respondents, those who cultivate 
genetically modified cotton crop, particularly in the Nalgonda district of Telangana State. Further, the secondary data will be collected 
from various government and private agencies, published documents and reports. By making use of these primary and secondary data 
sets, thesis employs number of econometric techniques to achieve the objectives.3 For example, ordinary least square method, logit 
and probity models, etc. Hence, this thesis is expected to make number contributions to the policy, practice and empirical literature in 
the context of genetically modified crops, particularly in reference to the state of Telangana. Therefore, this is an important and timely 
attempt to understand the ground level reality of the genetically modified crops impact on the farming community in the state. 
 
Bt Cotton 

Bt cotton is genetically modified cotton crop that expresses an insecticidal protein whose gene has been derived from a soil 
bacterium called Bacillus thuringiensis, commonly referred as Bt. Many subspecies of B.thuringiensis are found in soils and are in 
general known to be toxic to various genera of insects but safe to other living organisms.4 

 

Bt was first discovered by a Japanese scientist "Ishiwata" in the year 1901. Bt has been used as an insecticide for control of 
stored grain pests since 1938 in France and from 1961 as a registered pesticide in the USA and later in many other countries including 
India as sprays in cotton IPM’ 'Integrated pest management) programs to control insects. Bt toxins thus have several decades of 
proven selective toxicity to insect pests and with established safety record to non-target animals.5 

 

Currently there are 67 recognized subspecies of B. thuringiensis most of which produce spores and insecticidal proteins. Bt 
ccotton is cultivated in 70 countries of the world with a total coverage of 30.61 million hectares. Over one quarter of the world cotton 
area is in India (cotton scenario, 2014). 

 
Bt cotton is replacing more and more conventional cotton (non-Bt) grown area in Telangana. It is estimated that Bt cotton 

would cover an area of 13.4 million hectares. In recent years the adoption in India continued with almost tripling of area of Bt cotton 
from 1.3 million hectares to 3.8 million hectares. In Telangana, 85,000 hectares area was under Bt cotton cultivation.6 
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Some of major areas where Bt cotton is cultivated in Telangana are viz; Telanganga region-Echoda, Nirmal, Bhainsa, 
Asifabad, Bela, Pedapalli, Parkal, Warangal, Dachepalle, Nalgonda district, Kattangur, Nakekal, Kanagal, Grrampodu, and Thiparthi, 
mandals, Suryapet district, Mahabubngar district, all Telangana State district at present (33) (Current cotton scenario,20I7) cultivated 
Bt cotton.7 

 
Statistical Analysis of Bt cotton 

Statistics is the study of the collection, organization, presentation, analysis and interpretation of data, it deals with all aspects 
of data including the planning of data collection in terms of the design of surveys and experiments and measurable differences were 
found among individuals in a group or population. Currently a number of statistical tools and methods are available for analysis   of 
genetic   diversity in   germplasm   accessions, breeding line, populations and individuals of Bt and non- Bt cotton varieties. These 
methods mostly depend on morphological data, agronomic performance data, pedigree data, biochemical   data and more recently   
DNA-based molecular data. It is therefore important to know how much variation in a particular phenotype (observable trait) might be 
expected so that it can be determined whether the variation observed experimentally may be viewed as normal for that population.   
Normal   would   be   defined as the   range of potential phenotypes   that a   population   would exhibit   in   a   specified range of 
environmental conditions. 

 
Genetic variation is a prerequisite for any crop improvement program-Distribution of genetic variation and assessment of the 

extent and in a crop species and its relatives is essential in understanding pattern of diversity evolutionary relationship between 
accessions that helps us to sample gene resources in more systematic fashion for conservation and plant implement. Accurate 
estimates of genetic diversity, adequate attention has to be local to sampling design, utilization of various data sets on the basis of the 
understanding of their strength and constraints, choice of genetic variation, clustering tools and other multivariate methods can be used 
in the analysis ot data and for objective determination of genetic relationships.8  The sage of statistical tools and techniques such as 
bootstrapping is vital for addressing complex issues related to data analysis and illustration of results from different types of data sets, 
particularly through clustering approaches. 

 
In the present investigation in general the statistical analysis of the data is studied for elite Bt and non-Bt cotton varieties of 

Telangana State for the following qualitative traits; such as Average Plant height, Days to flower, Average number of effective 
monopodia, Number of bolls per plant, Boll weight, Maturity days to flower and Average yield per plant that can be concluded to 
know their genetic diversity and relationship between genotypes.9 

 

Objectives of the study 
 To analyse the historical trends in B.t Cotton cultivation in Telangana State. 
 To analyze the impact of B.t Cotton cultivation on farm income and indebtedness in selected Telangana State districts. 

 
Hypothesis 
 There is a positive correlation between the B.t Cotton cultivation and farm income but the farmers are pushed to indebtedness 

due to heavy investment on its cultivation. 
 The cultivation of B.t Cotton has been increasing year after year with the farmer’s positive attitude and perception towards the 

cultivation of B.t Cotton. 
 
Research Methodology 

The study will make use of both primary and secondary data. In order to analyze above objectives, the secondary data will be 
collected from the various Government reports like Ministry of Agriculture of Telangana State and India, National and International 
Journals, Directorate of Economics and Statistics Reports, 
 
Phyto Chemistry 

Plants are the basic source of knowledge of modern medicine. Almost all the parts of the plant like bark, root, stem and seeds 
are known to have various medicinal properties. Phytochemistry is defined as the study of phytochemicals, these are chemicals 
derived from plants. In a narrower sense the terms are often used to describe the large number of secondary metabolic compounds 
found in plants.10 many of these are known to provide protection against insect attacks and diseases. They also exhibit a number of 
protective functions for human welfare. Phytochemistry can be considered as a sub-field of Botany or Chemistry. The applications of 
the discipline can be for Pharmacognosy or the discovery of new drugs or as an aid for plant physiology studies. 
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Cotton seed is used as a source of edible oil. Cotton and related species contain gossypol; a polyphenolic compound that is an 
integral part of the cotton plant's self-defense system against insect pests and possibly some diseases. Some amount of gossypol tends 
to react with many natural substances in cottonseed and forms the bound gossypol that is non-harmful.  However, the unreacted 
gossypol known as "free gossypol" is toxic. Thus, free gossypol is an anti-nutritional and anti-cancer factor that limits the use of 
cottonseed and its products.11 

 

    Biological Activity 
The trend of using natural products has increased and the active plant extracts are frequently screened for new drug 

discoveries and for the presence of antimicrobials.  According to the world health organization, Medicinal plants would be the best 
source to obtain a variety of drugs. About 80% of individual   medicines have compounds derived from   medicinal plants. Therefore, 
such plants should be investigated to understand their properties such as safety and efficiency.12 

 

Cotton seed which remains after the cotton ginned is used to produce cotton seed oil. The plant has been found to possess 
several ethno medicinal uses. Cotton seeds and leaves feature in traditional medicine. In various forms, they are taken internally and 
applied externally to treat a range of conditions. Preparations containing cotton are notably used as a therapy for skin problems and 
injuries. For headaches, a drink is made from powdered cotton seeds and mixed with milk. Dysentery is also treated with an infusion 
of seeds and leaves. Spots and other skin conditions are treated using cotton seed or extracts from the leaves. The leaf extract can also 
be made into a poultice to ease painful joints. In Western medicine, cotton is put to use in the   form   of dressings, bandages, swabs   
and cotton wool. Scientific investigations have shown that cotton roots and seeds contain certain compounds that may be beneficial to 
the health, potentially for treating Cancer and HIV. 

 
Particular constituents of plant extracts are characterized and assessed for their biological activities simultaneously. The 

information obtained from the bioassay and chemical analyses give full description of the bioactive compound, and afford easy and 
appropriate detection of specific targeted bioactive metabolite (s). 

 
Bio-assay of extracts or fractions and bioactivity guided fractions are important and are major steps in phytochemical studies. 

Bioassay combines biological and chemical screenings to obtain important information on and about plant constituents and chemical 
compositions. It investigates, establishes and estimates biological activities of biomolecules, involving chemical screening techniques. 
There are many methods of vitro assays for assessing different activities like antimicrobial cytotoxicity activities.13  

 
Genetic Diversity 

Genetic diversity is widely recognized as the key component for long term survival of the species. It is the foundation of 
sustainability because it provides raw material for adaptation, evolution and survival of species and individuals, especially under 
changed environmental and disease conditions. The information on genetic diversity and relationship within and among crop species is 
essential for the efficient utilization of plant genetic resource collection. For the efficient conservation and management, the genetic 
composition of the species in different geographic locations need to be assessed.  

 
Genetic diversity plays an important role in plant breeding cither to exploit heterosis or to generate productive recombinants. 

The choice of parents is of paramount importance in breeding programme. So, the knowledge of genetic diversity and relatedness in 
the germplasm is a pre-requisite for crop improvement programmes. Reduction in the genetic variability makes the crop increasingly 
vulnerable to diseases and adverse climatic changes. Precise information on the nature and degree of genetic diversity present in 
cotton collections from its principal areas of cultivation would help to select parents for evolving superior varieties. For the genetic 
amelioration of this crop, diverse genotypes from the existing germplasm should be selected and used in further breeding programme. 

 
Morphological   features   are   indicative   of the   genotype   but   are represented by only a few loci. Moreover, they can 

also be affected by environmental factors and cultural practices.  To have an accurate and reliable estimate of genetic relationship and 
genetic diversity assessment, there is a need of polymorphic molecular markers. Molecular markers have been widely recognized as an 
ideal supplementary tool for characterization and analysis of genetic diversity required for proper management of genetic resources.14 

 

In the present study twenty-three released and unique genotypes were used for assessing the diversity considering yield as 
one of the important ^lection criterion. Assessment of genetic diversity at the molecular level is more meaningful then at the 
phenotypic level as the later involves data on morphological   traits   which   arc environmental   dependent.15 though, they 
significantly   contribute   towards   phenotypic   variation   but   cannot be accurately phenotypic. So the study of polymorphism is 
best done at the level of arrangement of nucleotide bases in DNA, the primary source of all biological information. At this level, even 
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seemingly identical accessions could display enormous differences, if only we could employ appropriate DXA profiling techniques, 
besides availability of virtually unlimited number of markers. Presently, many kinds of DNA based molecular markers such as RAPD. 
RFLP and AFLP etc. are available which can detect polymorphism at the DXA level. RAPD technique provides unlimited number of 
marker loci that can be used for genetic diversity and genetic recombination analysis. In 1990 Welsh and Mc Clelland developed a 
new PCR-based genetic assay namely Random Amplified Polymorphic DNA (RAPD).16 

 

RAPD technique relies on the differential amplification of small DNA fragments using PCR with arbitrary primers. 
Polymorphism results from either chromosomal change in amplified regions or base changes that alter primer binding. The procedure 
is rapid, requires only small amounts 01 DNA, which need not be of high quality and involves no radioactivity-RAPD markers are 
advantageous over the other molecular markers because they are easier to use, less costly, faster and involve non-radioactive 
substances. 

 
Cotton is the cash crop of Telangana State they provide cotton fiber to the national   textile   industry.   It   contributes nearly 

65% of our foreign exchange earnings (Current cotton scenario, 2014). Cotton yield in Telangana experienced unexpected   
fluctuations   and   imparted   significant economic losses to our state due to large scale pest infestation since the early 1990s.17 

 

Introducing a wide range of pesticides to control pests but their application increased the cost of cotton production. The pests 
developed resistance to these pesticides which turned out to be non-effective   in controlling them.  Cotton breeders isolated a gene 
called Cry 1 AC from Bacillus thuringiensis (Bt) and incorporated into traditional (non-Bt) upland cotton through genetic engineering. 

 
Cotton harboring Bt gene is popularly called   Bt cotton and   is expected to reduce input cost as well as drop in number of 

sprays of harmful and toxic pesticides.18 There are total 50 species of cotton with 4 tetraploid and 45 diploid   species and they are 
grouped into nine genomic types. The two major cultivated species are Gossypiwn arboretum and Gossypiwn hirsutum they normally 
occupy the largest area in India as well as in Telangana State (cotton scenario, 2017) 

 
Conclusion 
 The past research literature on several aspects of Bt Cotton crop cultivation has been revealed that GM crops have positively 
impacted the farm income, farm productivity and lessen the cost of production of cotton in India and several other countries. Further, 
the area under cotton crop cultivation has increased by around 20 percent for the overall country during 2004-05 to 2015-16, whereas, 
the area under cotton crop cultivation has increased by 100 percent in the same period in United Andhra Pradesh. Further, the total 
production of cotton has increased about 60 percentage for all India, while the same is increased by 100 percent for the Telangana 
State during the above-mentioned period. Another interesting point is the cost of cultivation of cotton crop per quintal (822 rupees) 
production is the second lowest cost in United Andhra Pradesh among the highest cotton producing states in India. The present study 
is undertaken in the state of Telangana as it was divided from the Andhra Pradesh state by parliament act in 2014, But on the other 
hand, the farmers are committing suicides due to the heavy debt burden the Telangana state occupying second place in farmers 
suicides (898) after the Maharastra (2568) with highest farmer suicides. Therefore, in this context, it is interesting to study the impact 
of genetically modified cotton crop cultivation on farm economy. 
 

For genetic improvements, plant breeders adopt a constricted range of adopted lines in their programme. During this process, 
breeder relies on accurate screening methods and availability of lines with clear-cut phenotypic traits. This approach is time 
consuming and difficult to produce results with classical methods. Use of molecular markers accelerates these breeding processes. 
These markers facilitate the generation of new varieties and allow association of phenotypic traits with genomic loci. Twenty-three 
elite non-Bt and Bt cotton varieties of Telangana   State were selected for genetic diversity study to know their fundamental source of 
each variety existence and its improvement. Information of genetic diversity and relationships among breeding genome, their 
polymorphic nature, and co dominance has a significant impact on crop improvement. 
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