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Abstract 

The cotton sector in Tamil Nadu plays a vital role in rural livelihoods and agricultural income. This 

study conducts a comparative socioeconomic analysis between cotton varieties released by State 

Agricultural Universities (SAUs) and Bt cotton cultivated in the Perambalur district. Primary data were 

collected through structured interviews from 120 cotton farmers using a multistage random sampling 

technique. Analytical tools such as the Probit Model, Independent Sample t-Test, and Friedman Test 

were employed to assess varietal preference, income differences, and cultivation challenges. The 

findings reveal that while Bt cotton offers higher yields and profitability, SAU varieties are preferred 

for their seed affordability and resilience to climatic stress. However, marketing and pest management 

challenges persist across both systems. The study underscores the importance of promoting context-

specific cotton varieties, enhancing extension services, and ensuring better market linkages for 

improving farmers' welfare and sustainable cotton cultivation. 

 
Keywords: SAU cotton varieties, Bt cotton, Probit Model, Independent t-Test, socioeconomic impact, 

varietal preference, Tamil Nadu, Perambalur, cotton cultivation 

 

1. Introduction 

Global Cotton Production: Key Players 

According to the United States Department of Agriculture (USDA) and International Cotton 

Advisory Committee (ICAC), the top five cotton-producing countries in 2024 are: 

 
Table 1: Global Cotton Production: Key Players 

 

Country Production (Million Tons) Global Share (%) 

India 6.0 23% 

China 5.6 21% 

USA 3.1 12% 

Brazil 2.8 11% 

Pakistan 1.8 7% 

Rest of the World 6.0 26% 

Total 25.3 100% 

 

India leads in cotton production, overtaking China and the USA, with over 12.5 million 

hectares under cultivation. China, although the second-largest producer, is the biggest 

consumer, utilizing most of its production domestically for textile manufacturing. The USA 

and Brazil dominate in cotton exports, while Pakistan heavily relies on cotton for its textile 

industry. 

 

Global Cotton Consumption Trends 

Global cotton consumption is largely driven by the textile and apparel industries, with major 

consumers being China, India, and Bangladesh. According to ICAC (2024), the estimated 

cotton consumption is: 
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 Table 2: Global Cotton Consumption Trends 

 

Country 
Consumption  

(Million Tons) 
Global Share (%) 

China 8.9 35% 

India 5.4 21% 

Bangladesh 2.3 9% 

Vietnam 1.7 7% 

Pakistan 1.4 6% 

Rest of the World 5.6 22% 

Total 25.3 100% 

 

China and India together account for over 50% of the 

world’s cotton consumption. Bangladesh and Vietnam are 

emerging as major consumers due to their growing textile 

industries. The global demand for sustainable cotton is 

rising, with textile manufacturers increasingly sourcing 

organic and fair-trade cotton (Bhopala UD et al, 2023) [29]. 

 

Global Cotton Trade: Leading Exporters and Importers 

The global cotton trade is valued at over $60 billion 

annually, with raw cotton and cotton-based textiles being 

major commodities. According to World Trade 

Organization (WTO) and USDA (2024) data, the largest 

exporters and importers are: 

 

Top Cotton Exporting Countries (2024): USA: 3.3 

million tons (35% of global exports), Brazil: 2.1 million 

tons (22%), India: 1.8 million tons (19%), Australia: 0.9 

million tons (10%), Benin and Burkina Faso: 0.7 million 

tons (7%) 

 

Top Cotton Importing Countries (2024): China: 2.9 

million tons (30% of global imports), Bangladesh: 1.8 

million tons (18%), Vietnam: 1.6 million tons (16%), 

Turkey: 1.3 million tons (13%), Pakistan: 0.9 million tons 

(9%) 

India is a major exporter of raw cotton, with its primary 

markets being China, Bangladesh, and Vietnam. The USA 

and Brazil dominate in cotton exports due to their large-

scale mechanized farming and high productivity. China 

remains the largest cotton importer to support its textile 

industry. 

 

Cotton’s Role in the Textile Sector 

Cotton is the backbone of India’s textile industry, which is 

one of the largest in the world. Nearly 60% of the total fiber 

consumption in the textile sector comes from cotton. The 

industry spans the entire value chain, including, Ginning and 

spinning mills that process raw cotton into yarn. Weaving 

and knitting units that convert yarn into fabric. Garment and 

apparel manufacturing, which drives both domestic and 

export markets. The textile sector, heavily reliant on cotton, 

employs over 45 million people directly and another 60 

million indirectly, making it one of the largest employment 

generators in the country. The export of cotton textiles 

contributes significantly to foreign exchange reserves, 

boosting the country’s economy. 

 

India’s Cotton Export Market 

India is a leading exporter of raw cotton, with China, 

Bangladesh, and Vietnam being the primary buyers. The 

country's abundant cotton production and competitive 

pricing make it a preferred supplier in the global market. 

Key factors driving India's cotton exports include, price 

competitiveness - Indian cotton is priced lower than that of 

many competitors, making it attractive to importers. Quality 

varieties: India offers a diverse range of cotton varieties, 

including Shankar-6 and MCU-5, which are highly sought 

after in the international market. Increasing global demand: 

Growing demand from textile industries in neighbouring 

countries, especially Bangladesh and Vietnam, boosts 

India’s cotton export potential. In recent years, the 

devaluation of the Indian rupee has made cotton exports 

even more attractive, further strengthening India’s position 

in the global market. 

 

Objectives 

The main objective of the present study is to analyse the 

Impact of Cotton Varieties Released by SAU’s Vs Bt Cotton 

in Tamil Nadu. The specific objectives are; 

1. To assess the adoption level and factors influencing 

farmer’s preference for Bt cotton variety compared to 

SAU's cotton variety in Tamil Nadu. 

2. To evaluate the economic impact of Bt cotton variety 

on farmer’s income, cost of production, and 

profitability relative to SAU’s cotton variety. 

 

Hypotheses 

Null Hypothesis (Ho): There is no significant difference in 

the adoption level between Bt cotton and SAU’s cotton 

variety in Tamil Nadu. 

Null Hypothesis (Ho): Bt cotton variety has no significant 

impact on farmer’s income, cost of production, and 

profitability relative to SAU’s cotton variety. 

 

2. Review of literature 

2.1 Yield Improvement 

Peng Wan et al., (2017) [27] highlighted that hybridizing Bt 

cotton with non-Bt cotton slows pink bollworm resistance 

by creating a built-in refuge. An 11-year field study in 

China found that planting F2 hybrids (75% Bt, 25% non-Bt) 

reduced resistance while maintaining pest control. Farmers 

adopted the strategy for its economic benefits, including 

lower seed costs and reduced insecticide use. The study 

offers valuable insights into sustainable resistance 

management, relevant to your Bt cotton vs. SAU varieties 

research. 

Mallesh et al., (2021) revealed that Bt cotton fields had 

lower insect pest abundance and diversity compared to non-

Bt fields. During the 2019-2020 cotton season, 25 insect 

pests were recorded in Bt cotton and 38 in non-Bt cotton. 

Hemiptera was the most dominant order, followed by 

Lepidoptera and Orthoptera. Non-Bt cotton fields exhibited 

higher pest diversity, indicating that Bt cotton is more 

effective in controlling insect pests. The study emphasizes 

the need for pest management strategies to sustain cotton 

productivity. 

 

2.2 Environmental and Pest Control Effects 

Wang et al., (2019) [28] analyzed the resistance mechanism 

of pink bollworm to Bt cotton in China. The study found 

that transposon insertion in the cadherin gene conferred 

resistance to Bt toxin Cry1Ac, reducing the efficacy of Bt 

cotton. This highlights the need for resistance management 

strategies. 

Braswell et al., (2019) [7] evaluated the effectiveness of 

natural refuges in delaying resistance development in pests. 

Their analysis suggested that the abundance of non-Bt crops 
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 near Bt cotton fields plays a critical role in preserving the 

efficacy of Bt technology 

Yanhui et al., (2021) examined the impact of Bt cotton area 

contraction in China. The study reported that reduced Bt 

cotton coverage led to pest resurgence, increased crop loss, 

and higher pesticide use in non-Bt crops, highlighting the 

importance of maintaining Bt crop coverage for effective 

pest control. 

Arends et al., (2021) [2] investigated the relationship between 

landscape composition and resistance selection in Bt cotton 

systems. The study found that the abundance of maize, 

cotton, and soybean influenced the effectiveness of 

resistance management strategies. 

Arshad et al., (2015) [4] compared the population dynamics 

of insect predators and parasitoids between Bt and non-Bt 

cotton fields in Pakistan. Field trials revealed no significant 

difference in the abundance of beneficial insects, concluding 

that Bt cotton does not negatively impact biological control 

agents under field conditions. 

Little et al., (2017) [13] evaluated the effectiveness of 

microbial and chemical insecticides for bollworm control on 

Bt and non-Bt cotton in the U.S. The study found that 

supplemental insecticide applications were effective on non-

Bt cotton but unnecessary on Bt cotton due to lower 

bollworm densities. 

Malik et al., (2018) [15] assessed the efficacy of various 

insecticides in controlling sucking pests in Bt and non-Bt 

cotton fields in Pakistan. The study found that Bt cotton was 

more vulnerable to sucking pests due to reduced broad-

spectrum insecticide use, despite being effective against 

bollworms. 

Li et al., (2015) [12] compared the physiological responses of 

Bt and conventional cotton under pathogen stress (Fusarium 

oxysporum). Bt cotton exhibited lower antioxidant enzyme 

activity and sugar content but higher protein content, along 

with reduced stomatal density, indicating physiological 

changes due to genetic modifications. 

Zeilinger et al., (2016) [30] investigated secondary pest 

outbreaks associated with Bt cotton in the southeastern 

USA. The study found that reduced broad-spectrum 

insecticide use in Bt cotton fields led to increased outbreaks 

of non-target pests (stink bugs), reducing the expected 

environmental and economic benefits. 

 

3. Design of the study 

3.1 Selection of Study Area 

The study focuses on two districts: Virudhunagar and 

Perambalur, chosen through purposive sampling based on 

their significant cotton cultivation area. Virudhunagar has 

19,131 hectares under cultivation and Perambalur covers 

12,629 hectares. 

 
Table 3: Area under cotton cultivation in Tamil Nadu 

 

Sl. No District  Area (in ha) 

1 Virudhunagar 19131 

2 Perambalur 12629 

3 Tiruvarur 12481 

4 Tiruchirapalli 11219 

5 Salem 10012 

6 Madurai 8363 

7 Ramanathapuram 7735 

8 Ariyalur 7593 

Source: Department of Economics and Statistics. (2023-24). 

Seasonal and Crop Report. 

 

3.2 Data Collection Methods 

Primary Data: Collected through a structured interview 

schedule using face-to-face interviews. Secondary Data: 

Collected from government reports, TNAU publications, 

journals, and statistical records. 

 

3.3 Sample Size 

The total sample size is 60 farmers, distributed as follows, 

30 farmers from Virudhunagar (15 Bt cotton + 15 SAU 

cotton) and 30 farmers from Perambalur (15 Bt cotton + 15 

SAU cotton). 

 

3.4 Sampling Technique 

The study employs a two-stage sampling technique such as 

Stage 1: Purposive sampling for district selection based on 

cotton cultivation area. Stage 2: Snow ball sampling for 

farmer selection. 

 

3.5 Tools and Analysis 

Objective 1: Probit Model 

Objective 2: Independent sample t test 

 

4. Results and Discussion 

4.1 Objective 1: Adoption Level and Influencing Factors 

Objective: 

To assess the adoption level and factors influencing farmers' 

preference for Bt cotton compared to SAU’s cotton varieties 

in Tamil Nadu. 

A binary choice model used when the dependent variable is 

dichotomous (Bt cotton vs. SAU’s cotton). Estimates the 

probability that a farmer chooses one variety over the other 

based on specific influencing factors. Suitable for modeling 

binary outcomes with relatively large sample sizes. 

 

4.1.1 Key Findings 

4.1.2 Goodness-of-Fit Test 

Chi-Square: 0.933, Degrees of Freedom (df): 53, p-value: 

1.000 → indicating a good model fit. 

 

Interpretation 

The Probit model results support the alternate hypothesis, 

confirming that yield is a statistically significant factor in Bt 

cotton adoption. Farmers prefer Bt cotton due to higher 

profits and increased production. 

 

4.2 Objective 2: Economic Impact Comparison 

Compares the means of two independent groups (Bt cotton 

vs. SAU’s cotton) to determine if there is a statistically 

significant difference. Suitable when the data is 

approximately normally distributed with reasonable sample 

sizes. 

 

 
 

Fig 1: Income comparison 
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 4.2.1 Income Comparison 

Bt Cotton (Mean Income): ₹1,21,076, SAU’s Cotton (Mean 

Income): ₹84,898, Mean Difference: ₹36,178. Bt cotton 

farmers earn ₹36,178 more than SAU’s cotton farmers. The 

difference is statistically significant, indicating that Bt 

cotton provides higher income.  

 

4.2.2 Cost of Cultivation Comparison 

Bt Cotton (Mean Cost): ₹54,655, SAU’s Cotton (Mean 

Cost): ₹57,400, Mean Difference: ₹2,745. Bt cotton has a 

lower cost of cultivation by ₹2,745 compared to SAU’s 

cotton. The difference is statistically significant, making Bt 

cotton more cost-effective.  

  

 
 

Fig 2: Cost of Cultivation Comparison 

 

4.2.3 Yield Comparison 

Bt Cotton (Mean Yield): 814.67 kg/ha, SAU’s Cotton 

(Mean Yield): 605.67 kg/ha, Mean Difference: 209 kg/ha. 

Bt cotton yields 209 kg/ha more than SAU’s cotton. The 

difference is statistically significant, indicating higher 

productivity with Bt cotton.  

 

 
 

Fig 3: Yield Comparison 

 

4.2.4 Pesticide Cost Comparison 
Bt Cotton (Mean Pesticide Cost): ₹9,585, SAU’s Cotton 

(Mean Pesticide Cost): ₹12,378, Mean Difference: ₹2,793. 

Bt cotton requires ₹2,793 less pesticide cost compared to 

SAU’s cotton. The lower pesticide cost makes Bt cotton 

more economically viable.  

 

 
 

Fig 4: Pesticide Cost Comparison 

4.2.5 Sustainability Perception 

Bt Cotton (Mean Score): 1.00, SAU’s Cotton (Mean Score): 

1.13, Mean Difference: 0.133. SAU’s cotton shows a 

slightly better sustainability perception. However, the 

difference is small and less impactful compared to yield and 

income differences.  

 

5.1 Conclusion 

5.1.1 Adoption Factors 

The study revealed that yield is the most significant factor 

influencing farmer’s adoption of Bt cotton over SAU’s 

varieties in Tamil Nadu. The Probit model analysis 

demonstrated that the probability of farmers choosing Bt 

cotton increases substantially with higher yield potential. 

This indicates that farmers prioritize productivity and profit 

potential when selecting cotton varieties. 

The Goodness-of-Fit test confirmed the reliability of the 

model, with a chi-square value of 0.933, degrees of freedom 

of 53, and a p-value of 1.000, indicating a strong model fit. 

The results showed that variables such as age, education, 

and farm size had no significant impact on adoption 

decisions. This suggests that farmer’s preference is 

primarily driven by yield performance rather than socio-

demographic characteristics. 

The findings support the alternate hypothesis, confirming 

that Bt cotton’s superior yield performance significantly 

influences adoption decisions. This aligns with previous 

research, which highlights that farmers adopt genetically 

modified (GM) crops primarily for their yield stability and 

pest-resistant properties. The higher yield potential makes 

Bt cotton the preferred choice, as it offers greater 

profitability and resilience against bollworm infestations, 

which are common in Tamil Nadu's cotton-growing regions. 

 

5.1.2 Economic Impact  

The Independent Sample t-test showed Bt cotton farmers 

earn significantly more than SAU cotton farmers, with 

average incomes of ₹1,21,076 and ₹84,898 respectively 

(mean difference ₹36,178; t = 6.583, p = 0.000). 

Key reasons for this income gap include: 

1. Higher Yield: Bt cotton yielded 814.67 kg/ha vs. 605.67 

kg/ha for SAU cotton (difference = 209 kg/ha; t = 

20.398, p = 0.000). 

2. Lower Pesticide Cost: Bt farmers spent ₹9,585 on 

pesticides, compared to ₹12,378 for SAU (difference = 

₹2,793; t = -8.881, p = 0.000). 

3. Lower Cultivation Cost: Bt cotton had a slightly lower 

average cost of cultivation (₹54,655 vs. ₹57,400; 

difference = ₹2,745; t = -1.296, p = 0.020). 

 

However, SAU cotton scored slightly better on 

sustainability perception (mean score: 1.13 vs. 1.00; t = 

2.112, p = 0.039), possibly due to its ecological adaptability. 

Conclusion: Bt cotton is more profitable due to better yield 

and cost-efficiency, but SAU cotton is seen as slightly more 

sustainable. 

 

6.1 Policy Implications 

 Promoting Awareness and Adoption of SAU's Cotton 

Variety. 

 Enhancing Economic Viability of SAU's Cotton 

Variety. 

 Balancing Bt Cotton and SAU's Cotton Adoption. 

 Capacity Building and Farmer Training. 
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