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COTTON…

� Important Commercial Crop

� Cultivation of late Non-remunerative

� Higher Input Costs

� Low Productivity in Rain-fed Situation

� Cultivators Not Adequately Compensated  



Cotton Productivity Low due to 

� Dependence on Rain (= 65% Area)
� Poor Quality of Seeds and Too Many in 

Number
� High Incidence of Pests and Diseases
� Fragmented Land Holdings
� Ineffective Transfer of Technologies from Lab 

to Land
� Difficulties in Applying Modern Production 

Technologies



Alternate Means to Increase 
Income from Cotton Farming…

� Organic cultivation

� Transgenic cotton

� By-products utilisation

Additional Income 
to Grower

Environmental 
Preservation
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Technologies for Sustainable 
Processing of Cotton

� Picking of Seed Cotton: Consortium Activity
� Energy Efficient and High Productive  Roller 

Ginning and Supply of  Quality Tagged Bales to 
Spinning Mills

� Utilisation of Cotton Plant Byproducts: 
� Particle Board From Cotton Plant Stalks

� Value Addition to Processing Waste
� Bio-manure
� Biogas



Appropriate Picking of 
Seed Cotton

� CIRCOT Has Demonstrated by Appropriate Picking, 
Storing in Farm and Transportation, Farmers Can Get 
an Additional  Income of Rs. 150/- to Rs. 200/- (US $ 3 
–5) Per Quintal of Seed Cotton

� A Consortium of Farmers to Undertake This Activity



Mechanical Harvesting of Cotton: 
Status in India

� Labour not Available During Picking

� Varieties/ Hybrids Amenable to Mechanical Picking:

Developed but yet to be Popularised

� Imported Harvesters: Costly and not Directly Adaptable in India

� Mechanically Harvested Cotton: Highly Trashy(40% Trash) 

� Suitable Pre and Post Ginning Cleaners:

Developed for Mechanical Harvesting

Yet to be Commercialised

� Lack of Indigenous Mechanical Harvesters Suitable for India



Energy Efficient and High Productive 
Roller Ginning

� Roller Ginning: Gentle Ginning Preserving the Pristine   Quality

of Cotton

� Variable Speed Roller Gin: CIRCOT Technology

– Provides Independent Adjustment for Roller and Beater

– Choice of Speeds for Different Staples

– Productivity Enhanced by 50-80 %

– Fibre Quality Preserved

� Technology Transferred to M/s U D Patel & Co, Mumbai



Providing  Quality Cotton to User Industry

GROWER GINNING

OBJECTIVE  GRADINGREMUNERATIVE PRICE  TO   FARMERS

GINNER

USER INDISTRY

GRADED 
QUALITY BALES

CIRCOT  
INTERVENTION

Energy efficient 
High productive 
Quality ginning

CIRCOT  
INTERVENTION

PARTNERSHIP 
MODEL

Appropriate Picking & 
On-farm Storage



Cotton Stalks
� About 18 Million Tonnes Available in India

� A Versatile Raw Material for Particle Board 
Manufacture

� Cotton Plant Stalks as Good as Ply-wood for
Fibre Value

� Branchy, Bulky, Difficult to Transport



Cotton Plant Stalk- Compression

Cotton Plant Stalk - Storage

Cotton Plant Stalk - Transportation



Cotton Stalks: Means for Additional Farm Income

TRANSPORTATION TRIALS

ONE LORRY LOAD (16’X8’X6.5’) CAN ACCOMMODATE 
COTTON STALKS

AS IT IS : 1.2 Tonnes

AFTER BALING STALKS : 4.0 Tonnes

AFTER CHIPPING : 6.0 Tonnes

Rs. 500/ - (Us $ 12.5)Tonne for Cleaned Stalks at Farm Gate

Rs. 1500/- (Us $ 37.5)Tonne for Cleaned Chipped Cotton Stalks



FLOW CHART OF PARTICLE BOARD PREPARATION 

Cotton
Plant Stalk

Chipping &
Cleaning

Sanding

Screening
Particle 

Preparation

DryingRechipping

Cutting Conditioning Pressing

Mat Forming

Mixing with 
Binder



Cost Estimation and Profitability for a 
Particle Board Plant (20 TPD capacity)

� Project Cost (including land, building, plant, and equipment, 
working capital, etc.): Rs 734.20 Lakhs

� Total cost of production: Rs. 878.30 Lakhs

� Gross annual income: Rs. 1066.65 Lakhs

� Annual returns: Rs. 188.35 Lakhs

� Return of investment (ROI): 24.5%



Cotton Stalk as Raw Material for 
Particle Board

Employment Generation  Potential

� One 20 TPD Factory would employ 

� 250 People for Collection of stalks, cleaning, 
chipping

� 100 people at Factory

� 1000 Potential Factories even if 50 % of Stalks are 
used



APPLICATIONS

� FURNITURE

� WALL PANELLING

� WINDOW PANEL INSERTS 

� TABLE TOPS

� FLOOR AND CEILING TILES 

� PARTITIONING

� ROOF PANELLING

� AS INSULATING   MATERIAL



Particle Board with different surface Ceiling Tiles

Doors



Shutters

Partitioning
Room Empanelled with 

particle board 

False Ceiling



Shoe Rack Work Station

Work Station Wardrobe



Cotton Seed
Four Principal by-products 

Linters : Short fibres still clinging to the 

seed after ginning 

Hulls 

 

: A tough protective covering of 

the kernel 

Oil : Extracted  from kernel 

Meal : Residue after extraction of oil 

 



Products from Linters

� Currency Grade Paper

� Micro Crystalline Cellulose

� Cellulose Acetate

� Dissolving Grade Pulp

� Blended With Wheat Straw Pulp to 
Increase Strength Properties of Paper



Status of Cotton Seed Hulls

� 30 % Cotton Seed Constitutes Hull 

� Potential Availability: 30 Lakh Tonnes

� Cattle Feed



Bio-enriched Cottonseed Hulls 
as Cattle feed

� Rich in Lignin and Poor in Digestibility
� CIRCOT’s Bio-enrichment Increases Crude 

Protein (7%-12%) and Digestibility (50%-
60%)

� Method is Inexpensive 
� Trials on Cross-bred Cows Indicated the 

Acceptability of the Fermented Product
� Loss of Organic Matter is Minimal (7-10% as 

against 30-40%)



Willow Dust / Processing Waste

� Sweepings from Spinning Mills
� Card Waste- droppings
� Pre and Post Cleaning Wastes from 

Ginnery
� Waste generated after removing good 

fibres



Proximate Composition of       
Willow-dust

10.0-15.010.0-12.0Ash

3.00-4.005.60-6.00Ether Extractives

1.00-1.201.00-1.25Nitrogen

16-1815-20Lignin

22-2515-20Hemi-cellulose

26-2825-30Cellulose

Cow-dung (%)Willow-dust (%)Parameters



Process in Brief

� Mix Willow-dust in Water Containing 
0.1% NaOH and CIRCOT’s Microbial 
Consortium

� Turnings once a Week

� Temperature Rises to 60-65°C

� Stabilised Material after 30 Days



Bio-manure



Analysis of Compost

1.20-1.401.70-2.00Potassium 
(K2O)

0.62-0.700.80-1.00Phosphorus 
(P2O5)

1.22-1.301.80-2.00Nitrogen

From Cow-
dung (%)

From Willow-
dust (%)

Parameters



Willow Dust Compost

� Can Be Applied to Any Crop

� Induces Plant Growth

� Improves Soil Structure and Water 
Holding Capacity

� Better Than Farm Yard Manure (FYM )



Economics

Cost of Production ( 5 Tonnes):Rs. 2690/- (~ US $ 68)

Sale Price: Rs. 10,000/- (~US $ 250)

Net Profit: Rs. 7310/- (~ US $ 182)



Willow Dust

• Contains About 25% of Cellulose

• Akin to Cow-dung and Suitable for Biogas 
Production

• Possible to Produce Biogas by Solid-state 
Fermentation



Biogas from Willow Dust

Biogas Production 670 M3/tonne
(Batch fermentation)

Methane       60 %
Manure 300 kg

• Willow Dust is Mixed with Alkaline Water (1 Tonne
Material + 1000 L Water Containing 10 Kg Naoh)

• Allowed to Digest Aerobically for 72 Hours

• Charged in the Anaerobic Digester with 10% Microbial 
Consortium as Inoculums  

Retention Period: 45 Days



Biogas from willow dust



Manurial Value of Digested Slurry* 

Parameters (%)

Nitrogen 2.0-2.5
Phosphorus 1.0-1.2

Potassium 1.8-2.2

� Loss of Nutrients are Minimal in Anaerobic 
Fermentation



What Needs to be Done:
• A Comprehensive Value Chain

• Linking Farmers to End Users and Markets

Cotton Cultivation

Seed By-products

Appropriate
Picking

Seed CottonStalks

Collection, Chipping

Spinning MillSupply  to Particle Board Factory
Industrial 
Processing 

Unit

Bio-
enrichment

• A Comprehensive Value Chain

• Linking Farmers to End Users and Markets

Ginning

Quality Monitoring 
of Bales

Linters Hulls Oil Supply to 
Oil Mills

Seed Cake

Supply to 
Feed Manufacturers



CONCLUSION
� Value Chain Approach

– Ginner Centric Activity
– Linking Farmers to End Users
– Quality Based Remunerative Price to Grower

� Effective Utilisation of Cotton By-products and Their Value 
Addition
– Enhance Farm Income

– Generate Rural Employment

– Promote Rural Entrepreneurship 

� Effective Utilisation of Processing Wastes After Value 

Addition
– Generate Additional Income

– Generate Additional Employment

– Making the ‘Vocation’ More Economically Viable
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