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Importance of Cotton

• India - four species of cotton

• Cotton - 9 to12 million hectares

• India - inter-specific diploid hybrids & intra-

specific tetraploid hybrids 

• Average cotton holding <1.5 ha; 7-7.5 million 

smallholder cotton farmers

• Diverse cropping practices including hand 

dibbling to drip-based-precision-planting to 

technology-intensive-inter-cropping system

• A robust cotton value chain providing employment 

to roughly 50 million people 

Source: Central Institute of Cotton Research (CICR)

www.cicr.res.in 

http://onlinelibrary.wiley.com/doi/10.1111/pbi.12155/full




Growth in area, production and productivity of cotton in India
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Compound Annual Growth Rate (%) in area, 

production and productivity of cotton in India 



Phases of Yield Acceleration in Indian 
Cotton



Why Biotech Cotton?

• Bollworm developed resistance to pyrethroids 

• Cotton became highly susceptible to Lepidopteran 

pests

• Frequent occurrence of the outbreak of Helicoverpa 

armigera resulting in crop losses up to 80%

• Cotton consumed 46% of total insecticides valued 

at US$504 million in 2001

• Farmers suffered losses- annual yield  as low as 

300 kg/ha, and often <154 kg/ha in rain-fed areas

• Indiscriminate usages of chemical insecticides

• Increasing import of raw cotton to meet textile need

Source: ISCI 2013; Kranthi, 2012; Manjunath 2011; Mayee, 2019; SABC 2020



Adoption of Biotech Cotton, 2002-2019

Source: Analyzed by South Asia Biotechnology Centre, 2020 



Cotton Transformation Export and 

Import of  Cotton in India, 2002 to 2020





Changes in Staple length of  Indian Cotton 



Insecticide use (Kg/ha) on Cotton



Environmental impacts .



Socio Economic Benefits 2002-2018

• Macro level Impact: Tripling cotton production 

• Micro level Impact: Bt cotton replaced the 

Chemical-based crop protection method

• Insecticides sprays reduced by half, NO spray 

required to control bollworm complex

• A very high level of repeat adoption for 19 

consecutive years 

Brookes and Barfoot provisionally estimated 

that India enhanced farm income from Bt cotton 

by US$24.3 billion in the 13-year period 2002 

to 2018

Source: Brookes and Barfoot, 2019; ISCI, 2013; Naik, 2001; Qaim 2009; Gandhi & Namboodri, 2006; 

ICAR, 2005 



Cotton: A Multipurpose Crop







Advantages

• Additional income to farmers

• Rural Employment

• Avenues for Rural Industry

• New Raw Materials for industry

• Conservation of Natural Resources



Cottonseed Oil Production, 2002-2019

Source: CAB, 2020;  Analysed by South Asia Biotechnology Centre (SABC), 2020 



India consumed ~20 million tons of Bt
cottonseeds oil from 2002-03 to 2019-20

• India produced and consumed staggering 20.78 million 

tons of Bt cottonseed oil from 2002-03 to 2019-20

• Cottonseed oil is trans-fat free, contains no cholesterol 

and can play a role in reducing saturated fat intake

• ~1.5 million tons of cottonseed oil is produced annually, 

making cottonseed oil the number one vegetable oil 

produced from secondary sources 

• Cottonseed cultivar contains nearly 17-18% edible oil, & 

almost 12% of extracted with current methods of 

extraction

• 5-6% cottonseed oil is left in cottonseed cake

• Processors are improving the efficiency of extraction of 

oil through solvent extraction for hard seeds and expeller 
extraction for soft seeds to increase oil recovery

Source: COOIT, 2020; AICOSCA, 2020; Analyzed by South Asia Biotechnology Centre, 2020



Cottonseed de-oiled cake constitutes the 
largest share in terms of total availability 
of meal, followed by soy cake, rapeseed 
and rice bran in India

• Cotton de-oiled cake or meal contributes one third 

of the total meal consumed, and is the preferred 

feed for cattle and buffaloes in the country 

• Cottonseed is also a major source of protein, as its 

by-product oil cake contains a high quality protein 

(23%) – a necessary ingredient for animal feed

• AICOSCA estimates that the availability de-oiled 

cake significantly boost the manufacturing prospects 

of compound cattle feed, fish feed and poultry feed 

Source: COOIT, 2020; AICOSCA, 2020; Analyzed by South Asia Biotechnology Centre, 2020



FUTURE HOPE: Genomics and 

Biotechnology

▪Cultivars suitable for HDPS

▪Cultivars suitable for mechanical picking

▪ Salt and drought resistant varieties /hybrids

▪Gene mining for quality fiber specially strength

▪ Indian cotton can make  edge through this



HT Tolerant BGII Cotton

Trials completed and 
technical approval granted 

BUT  technology withheld











Need For Cotton Machine Picking Technology



Experience with High Density Planting

Early sowing
The crop escapes bollworms & moisture stress
Overcomes Flooding

Coragen & Fame control bollworms effectively

Less weed infestation –less cost of weeding
Less crop foliage -less nutrients needed
Early & single picking –less labour needed

Less labour cost on sowing, weeding and picking

Low production cost Rs 15,000/ha



Plants/acre Yield 
Q/ac

Production 
Cost

Gross
Income

Net 
Income

Regular 16250 12.5 28,750 48,750 20,000

HDPS 24,200-43,500 16.87 41,575 65,812 24,237

HDPS with Bt Hybrids
PPP Model

Aurangabad, Jalna, Beed, Jalgaon, Dhule, Yeotmal & Wardha

20,031 Farmers
11,100 Acres
331 Villages

21% increase in income





# Cotton Is Cool


