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Preface 

                          Cotton occupies a prominent place in Indian agriculture in ensuring livelihood 

security, employment generation, and raw material supply to the textile industries. The North 

cotton-growing zone, though to be highly productive, faces multiple challenges such as climate 

variability, pest resurgence, resistance development, micronutrient deficiencies, and emerging 

disease threats. Addressing new issues every year requires not only strong research support but 

also effective dissemination of practical and location-specific recommendations to farmers in 

an easily understandable format. 

              The Indian Council of Agricultural Research (ICAR) has consistently emphasized the 

integration of research, extension, and capacity building to enhance crop productivity and 

sustainability for the betterment of farming fraternity. The preparation of the ñAn Illustrative 

Guide to Cotton Cultivation in the North Zone of Indiaò is a commendable initiative in this 

direction. Putting together concise scientific information with clear and high-quality action 

photographs, the document provides farmers friendly information in identifying field problems 

and adopting appropriate management practices in a timely manner. I appreciate the efforts of 

the ICAR-Central Institute for Cotton Research (ICAR-CICR) in developing this 

comprehensive guide covering all critical aspects and challenges of cotton cultivation from 

varietal selection, seed production, seed treatment, land preparation, sowing, nutrient and water 

management to integrated pest and disease management. The decision-making process through 

understanding  economic threshold levels (ETLs), monitoring techniques, conservation of 

natural enemies, safe pesticide use, and off-season management reflects the Instituteôs 

commitment to promoting farmers friendly sustainable and environmentally responsible cotton 

production systems. The pictorial illustrations will significantly enhance farmersô diagnostic 

skills and strengthen decision making ability at the field level. Such practical tools are essential 

for reducing input misuse, delaying resistance development, and improving input-use 

efficiency to enhancing profitability. 

                 I congratulate the Director, ICAR-CICR and his team of scientists involved in 

compiling this valuable guide. I sincerely hope that this ready reference for all stakeholders 

associated with cotton cultivation initiative will contribute to strengthen the cotton production 

system towards sustainable agricultural development. 

(Dr. D. K. Yadava) 

Deputy Director General (Crop Sciences) 

Indian Council of Agricultural Research 

 

 

 

 

 



 
 

Dr. Prashanta Dash,                                                 

Assistant Director General (Commercial Crops)  

ICAR - New Delhi                                        

 

Preface 

                    Cotton being the commercial crops occupy a strategic position in Indian 

agriculture, contributing substantially to farmersô income, national exports, and industrial 

growth. Cotton plays a pivotal role in sustaining the textile value chain and supporting millions 

of farming families. The North Zone cotton ecosystem, pre-dominantly following cotton-wheat 

or cotton ïmustard or rice-wheat intensive cultivation supported the dynamic of insect-pest and 

diseases require precise, science-based, and location-specific crop management strategies to 

maintain productivity and sustainability. 

            The Indian Council of Agricultural Research (ICAR) has always regularly prioritized 

the development and dissemination of improved technologies for commercial crops including 

cotton through network of research institutes and their regional stations. In this context, ñAn 

Illustrative Guide to Cotton Cultivation in the North Zone of Indiaò developed by the ICAR-

Central Institute for Cotton Research is a timely and appreciable initiative. The guide explains 

research findings into an easy-to-understand pictorial format, enabling farmers and extension 

personnel to quickly identify crop stage based interventions like nutrient requirements and 

deficiencies, insect pests, diseases, and appropriate management practices. The pictorial guide 

cover different aspects of cotton cultivation i.e. selection of suitable hybrids and varieties, seed 

treatment, land preparation, nutrient and irrigation management, to integrated pest and disease 

management resulting into holistic approach to cotton production. The importance and 

emphasis on economic threshold levels (ETLs), monitoring methods, conservation of natural 

enemies, and judicious use of agrochemicals aligns well with ICARôs commitment to 

sustainable and environmentally safe agricultural practices. The details of post-harvest 

management, stalk destruction, and off-season monitoring further strengthens the long-term 

pest and disease management framework in ensuing seasons. 

                                I appreciate the team of scientists of ICAR-CICR for their continuous 

efforts in compiling this practical and zone specific document. I believe that this publication 

will serve as a valuable reference for farmers, field staffs and other stakeholders engaged in 

cotton production in the North Zone, and will contribute to the advancement and enhancement 

of commercial crop production in the country. 

 

(Dr. Prashanta Dash) 

Assistant Director General (Commercial Crops) 

Indian Council of Agricultural Research 

 

 

 

 

 



 
 

Dr. V. N. Waghmare,                                                 

Director, ICAR -Central Institute for Cotton Research 

Nagpur (Maharashtra)-India 

 

Preface 

                                Cotton sustaining the livelihoods of millions of farmers is of national 

importance contributing significantly to the agricultural economy and also for textile sector of 

the country. The North Zone known for its assured irrigated cotton cultivation practices, in 

particular, plays a crucial role in cotton production, with diverse challenges including climatic 

variability, emerging pest dynamics, nutrient imbalances, and disease pressures. Under such 

scenario, timely dissemination of practical, science-based, and field-oriented information 

becomes essential to ensure sustainable productivity and profitability. 

                              The ICAR-Central Institute for Cotton Research (ICAR-CICR) 

continuously works towards developing and refining improved production and protection 

technologies for different cotton zones of the country. Describing the research findings of 

ICAR-CICR & associated cotton researchers across the country into farmer-friendly formats 

remains one of our key priorities. This ñAn Illustrative Guide to Cotton Cultivation in the 

North Zone of Indiaò is an important effort in this direction. By combining concise technical 

descriptions with clear, high-quality action photographs, the guide provides a practical visual 

tool for better understanding and adoption of recommended practices. The guide 

comprehensively covers all critical stages of cotton cultivation from selection of suitable 

genotypes either Desi or Bt Cotton, Hybrid seed production in desi cotton, seed treatment, crop 

establishment methods, nutrient and water management, to integrated pest and disease 

management. Special emphasis has been placed on understanding the importance of monitoring 

techniques, identification of major pests and diseases including Cotton Leaf Curl Disease 

(CLCuD), and safe and judicious use of agrochemicals. The emphasis on canopy management, 

defoliation practices, clean picking, stalk destruction, and off-season management further 

strengthens the sustainability perspective of this guide. 

                            I appreciate the dedicated efforts of the team of scientists of different 

disciplines i.e. agronomy, plant breeding, entomology and plant pathology from our regional 

station for their contribution and expertise in preparing this comprehensive guide. The 

commitment to developing zone specific and farmer centric recommendations is 

commendable. I also acknowledge the valuable support of technical and field staff who 

continuously works to ensure development of this scientific advancements and for further 

dissemination to farming community effectively through extension efforts. I sincerely hope 

that adoption of the described practices will enhance productivity, improve input-use 

efficiency, reduce avoidable losses, and contribute towards sustainable cotton production 

systems. 

 

 

(Director)  

ICAR-Central Institute for Cotton Research 
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Introduction  

 
 

Cotton is one of the most important commercial crops cultivated in all three major zones 

i.e. North, Central and South Zone of India. Cotton growing belts of North Zone of the country 

is playing an important role in supporting and sustaining the rural economy in irrigated medium 

soils. Source of livelihood to millions of farmers, farm laborers, traders, and industrial workers, 

cotton always remains in limelight without any ignorance. In field during the production 

process cotton needs care from the very first day until the last picking. Surprisingly crop also 

needs due care during off-season. Protected at the right time resulted in harvest of white gold 

but ignorance for a short time, either in intercultural operations including weeding, hoeing, 

irrigation scheduling, fertilizer applications or insect-pest and disease managements lead to 

considerable yield penalty. Cotton cultivation always remains highly knowledge intensive at 

the part of producers, input suppliers, industrialists, cotton researchers and extension officials 

but simultaneously sensitive to climatic variations, pest incidence, nutrient imbalances, and 

management practices. In North zone, recent years, farmers have faced challenges such as 

erratic rainfall, emerging pest & diseases problems, resistance to pesticides, micronutrient 

deficiencies, and pestôs outbreaks. These challenges often result in reduced productivity and 

profitability. Therefore, there is a strong need for a comprehensive, practical, and field oriented 

guide that presents scientific recommendations in a simple, understandable, and visually 

demonstrative manner. An Illustrative Guide to Cotton Cultivation in the North Zone of 

India  has been designed as a ready reference for farmers, extension personnel, input dealers, 

and field officers in simple and practical orientations. The uniqueness of this guide lies in its 

pictorial approach, where good quality action photographs are integrated with concise 

descriptions to facilitate easy identification, understanding and implementations for field 

operations, pests, diseases, nutrient deficiencies, and management practices. Visual learning 

enhances clarity, reduces confusion in diagnosis, and supports timely decision making at the 

farm level. By observing clear photographs of plant architecture, deficiency symptoms, pest 

damage symptoms, and management techniques, farmers can better relate recommendations to 

real field conditions. Pictorial guide begins with guidance on the selection criteria for 

appropriate cotton genotypes suited to the North Zone, soil specific suitable cultivars with 

suitable plant architectural traits for realizing maximum yield. In addition, the importances of 

desi cotton varieties and hybrids have also been highlighted, along with GMS based hybrid 

seed production protocol and quality seed productions. Proper seed preparation techniques such 

as acid delinting and recommended seed treatment methods are described to ensure healthy 

crop establishment and protection against seed and soil-borne diseases during the initial growth 

stages. Land preparation always forms the foundation of a successful crop, guide explains 

appropriate field preparation techniques, crop rotation systems, and the importance of pre-

sowing irrigation for achieving optimal soil moisture conditions. Appropriate sowing methods 

as per soil types, ideal time of sowing, recommended spacing, plant geometry, and seed rate 

are elaborated to ensure uniform stand and proper aeration.  
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North Cotton Growing Zone of India  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Year 
Lint 

kg/ha 

Area 

(lakh ha) 
Factors contributing towards productivity in North Zone 

2012 704.66 15.44 
The incidence of sucking pests remained low during the season. Some hybrids released during the 

2010-11 performed very well. 

2013 729.45 13.75 
The incidence of sucking pests remained low during the season. Some hybrids released during the 

2012 performed well. Moderate to severe incidence of CLCuD were observed in Punjab. 

2014 579.42 15.55 
Whitefly and CLCuD incidence was very high and was above ETL all through the crop season in 

North Zone. Moderate to severe incidence of CLCuD was observed at farmerôs fields. 

2015 433.49 14.02 

The white fly incidence remained high in zone; Hot, humid and partly cloudy weather with intermittent 
rains in season contributed to higher incidence. Moderate to severe incidence of CLCuD was observed 

at farmerôs fields particularly in Punjab. 

2016 589.74 13.26 
Whitefly infestation was low to medium level. Crop was healthy and Low to moderate incidence of 

CLCuD was observed. 

2017 623.70 15.40 

Whitefly along with thrips above ETL & dominated for a much longer period i.e. 5-6 weeks. These 

sucking pests crossed ETL and hotspots were noted at several places in zone and Low to moderate 

incidence of CLCuD was observed at farmersô fields particularly in Punjab. 

2018 624.92 16.05 

The incidence of sucking pests remained low, The Pink bollworm infestation was first time reported 
at adjoining field to ginning mills in Uchana, Jind district of Haryana. Low to moderate incidence of 

CLCuD was observed at farmers fields particularly in Punjab. 

2019 638.36 17.31 

In general the rainfall in the zone was deficit by around 40.0% but this late September more rains 
created problems of water logging, lodging and boll rotting at farmers field. The incidence of sucking 

pests remained low during the season. 

2020 571.99 17.99 

The incidence of sucking pests remained low; Thrips incidence was slightly higher. The pink bollworm 

infestation reported in 32nd SMW (06-12 August) & ranged between 5-10 % based on Green boll 
damage. 

2021 459.71 16.43 

The incidence of sucking pests remained low;  thrips populations were recorded above ETL for 3-4 

weeks continuously. The pink bollworm infestation reported in 30th SMW (23-29 July) & ranged 
between 5-10 % based on Green boll damage. Low incidence of CLCuD  was observed . 

2022 437.60 16.39 

The whitefly infestation recorded above ETL and populations very high in few blocks of Punjab and 

Haryana. The infestation of CLCuD was very severe. Parawilt and root rot has also been observed in 

serious proportions. The Pink Bollworm infestations reported above ETL in the 29th SMW (16-22 
July) and moderate to severe incidence of CLCuD was observed. 

2023 450.56 17.96 

The sucking pest infestations recorded on an average but pink bollworm and boll rot infestation 

were very high. The Pink Bollworm infestations reported above ETL in the 25th SMW (18-24 June) 
and  damage reported 10-70 % in entire zone. Boll rot incidence was high and very low incidence of 

CLCuD was observed. 

2024 484.46 11.85 

Whitefly above ETL from 24th SMW (11-17 June) onwards, thrips 27th SMW (02-08 July) onwards 
and PBW 28th SMW (09-15 July) onwards. CLCuD incidence was moderate to high  particularly in 

Rajasthan. 

2025 466.71 11.78 
Leafhopper above ETL, excessive rainfall, PBW and boll rot were reported, moderate CLCuD 

incidence were reported.  

*Note: Factors identified based on local surveys, farmers feedbacks and research findings. 

Yield and area source: The committee on cotton production and consumption (COCPC) 

 



 

Ο 
 

Seedling burning and low plant stand is a routine issue in zone, so instructions on gap 

filling using inherent soil moisture are also included in guide. Balanced nutrient management 

is another critical component covered in this guide. Detailed information on basal fertilizer 

application, recommended doses of macro-nutrients, and the importance of micronutrients 

along with visual symptoms of nutrient deficiencies will help farmers to identify problems. 

Integrated weed management practices, including identification of major seasonal and 

perennial weeds, along with appropriate pre and post-emergence control measures also been 

covered in the guide. This also outlines efficient irrigation scheduling, different irrigation 

methods, and proper drainage practices to prevent water logging stress. Canopy management 

techniques are described to regulate vegetative growth, improve light penetration to deter  pest 

and disease infestations generally more pronounced in higher vegetative growth generally.  

 Emphasis has been placed on integrated pest management (IPM) strategies for major 

sucking pests and bollworms. The guide provides clear pictorial identification of pests as well 

as their  life stages, damage symptoms, and economic threshold levels (ETL) based on both 

pest count and visible symptoms. Monitoring methods, including field scouting and use of 

traps, are described to promote need based pesticide application through proper decision 

making. Management strategies focus on a combination of cultural, biological, and chemical 

control measures to minimize resistance development and protect beneficial insects. Efforts 

have also been put to guide about major diseases affecting cotton, including Cotton Leaf Curl 

Disease (CLCuD), fungal infections, viral diseases, and nematode infestations. Guidelines for 

early detection, monitoring techniques, and integrated disease management practices are very 

crucial. The importance of natural enemies such as predators and parasitoids is highlighted to 

encourage conservation based approaches and reduce indiscriminate pesticide use. Precautions 

during spraying, avoidance of pesticide cocktails, and awareness about non recommended 

herbicides are also included to safeguard crop health, environmental safety, and farmer well-

being. Harvest aids like defoliant application, clean picking, stalk shredding, and residue 

management have been explained to ensure better lint quality and reduce carryover of pests 

and diseases to the next season. Off-season monitoring and management strategies are 

emphasized to break the life cycle of insect pests and disease-causing organisms, thereby 

contributing to sustainable cotton production systems. The pictorial guide represents the 

collective efforts of group of scientists in compiling region specific; research based, and field 

validated recommendations. The Ready Reckoner with concise information supported with 

relevant photographs, aims to bridge the gap between technology development and 

disseminations at farmersô fields. Hopefully this pictorial guide will enhance farmersô 

knowledge, improve adoption of recommended practices, reduce input misuse, and ultimately 

increase cotton productivity and profitability in the North Zone. 
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Cultivar Selections for  Better Cotton Productivity  
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Cultivar Selections for Better Cotton Productivity  

¶ Planning for cotton cultivation should be done in advance based on soil types, 

land availability for sowing and irrigation water availability.  

¶ Grow only varieties/hybrids recommended by State Agricultural 

Universities/Department of Agriculture/ICAR-CICR. 

¶ Always read the details mentioned on  seed packets of Bt Cotton hybrids during 

purchase particularly for name of hybrid & seed company, batch or lot 

number, germination percentage (should be >80%), genetic purity (>98%), 

valid packaging and expiry dates and seed treatment information.   

¶ Obtain bill printed originally from authorized dealers during purchase and 

retain the bills for record.  

¶ All Cotton stakeholders should check color-coded certification tags while 

purchasing the seeds.  

¶ Select cotton varieties/hybrids based on characteristics of the plants such as 

growth habit (Spreading/ Semi-Spreading /Compact), number of monopodial 

branches, plant height, boll pattern on sympodial branches, boll size, maturity 

duration etc.  

¶ Higher yield may be realized by raising the compact varieties/hybrids in closer 

spacing with appropriate canopy management. 

¶ Recommended varieties or hybrids of cotton should be selected based on the 

availability of irrigation water. If irrigation water availability is very less, 

preferred to grow desi cotton (G arboreum) varieties or American cotton 

varieties. In case of adequate availability of irrigation water, prefer to grow 

suitable Bt cotton hybrids. 

¶ Recommended varieties/hybrids of cotton may be grown on soil types, early 

maturing genotypes may be preferred on medium/heavy soils.  
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Arboreum (Desi) Cotton Cultivar for Species Diversification  

*CICR 4: recently identified hybrid in VIC -2025 on AICRP on Cotton 

 

 

 

 

 

  

Desi Cotton Variety CICR 1 Desi Cotton Variety CICR 3 

 
 

 
 

Desi Cotton Hybrid CICR 2 Desi Cotton Hybrid CICR 4 
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Arboreum (Desi) Cotton Cultivar for Species Diversification  

¶ The unwavering faith of North Indian farmers in desi (G. arboreum) cotton for 

centuries reflects the extraordinary adaptability and climate resilience of this 

species. 

¶ The natural surgical absorbent properties of its fibers benefit the public health 

services by reducing processing time and costs. Besides it, textile industries are 

also witnessing renewed interest in desi cotton in niche markets such as 

handloom, khadi and other indigenous cotton fabrics. 

¶ Desi cotton is more adapted to marginal soils & low-input conditions and has 

inherent tolerance to many biotic stresses like leaf curl disease, sap-sucking 

insects and abiotic stresses like drought, high temperature, soil salinity etc. 

¶ Desi cotton varieties like CICR 1, CICR 3, HD 423, HD 432, RG 18, RG 542, 

FDK 124, PBD 88 etc. can be grown in light soils with less water availability 

conditions. 

¶ Desi cotton hybrids like CICR 2, AAH -1, FADH 9, RAJ.DH9 etc. can be 

grown in medium-heavy soils with adequate water availability situations. 

¶ Prefer shattering tolerant genotypes to avoid multiple pickings and labor costs, 

desi cotton variety CICR 3 and hybrid CICR 2 developed by the station are 

known for their good shattering tolerance. 

¶ Complete the sowing of desi cotton cultivars before 15 April to avoid seedling 

burning and maintaining the optimum population in fields. 

¶ A blanket application of any recommended synthetic pyrethroids in first 

fortnight of July month to prevent spotted bollworms is advised and then use 

2% KNO3 (13:0:45) spray for proper flowers and bolls development in 

reproductive phase for higher yield of quality seeds.    
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Hybrid Seed Production in Desi Cotton 
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Crossing with male line should be performed after uprooting the plants with 

fertile flowers in female lines for producing the hybrid seeds 



 

Φ 
 

Hybrid Seed Production in Desi Cotton 

¶ Cotton stakeholders can produce seed of GMS based desi hybrids like CICR 

2 in their fields as it does not require emasculation in female lines and due 

to the distinct characteristics of the male and female lines, it requires 

comparatively less maintenance. 

¶ Sow the female and male lines of the hybrid in 8:2 or 6:2 ratio in seed 

production plot and ensuring no other desi cotton field exists within a radius 

of 50-meter of the seed production plot. 

¶ Apply heavy pre-sowing irrigation in deep ploughed soils and complete the 

sowing before 15th April and raise the crop as per recommended package of 

practices.  

¶ Prior to initiation of crossing, identify and remove fertile plants (plants 

bearing male reproductive parts) from the female lines as soon as flowering 

begins. 

¶ In the morning hours (8.00 -11.30 AM), perform crossing by touching one 

male flower (collected from the male line) to 4ï5 female flowers. 

¶ Spray 2% Potassium Nitrate (KNO ) 13:0:45 at the time of 10% flowering 

and repeat the spray at 10 days intervals to ensure proper boll development. 

Additionally, 2% DAP or NAA 4.5 SL @ 21 ppm may also be applied as 

needed. 

¶ At the appearance of the first flower on 10% of the plant, spray any synthetic 

pyrethroid insecticide for the management of spotted bollworm, such as 

Cypermethrin 10 EC @ 500 ml, Cypermethrin 25 EC @ 200 ml, 

Deltamethrin 2.8 EC @ 400 ml or Fenvalerate 20 EC @ 250 ml per hectare. 

¶ For better seed quality, pick fully mature bolls between 140 to 150 days after 

sowing. 

¶ First, pick the bolls from the male lines and store them separately. After that, 

carefully pick the crossed bolls and place in a dry area protected from direct 

sunlight and moisture. 
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Quality Seed Production in Cotton 

 

 

 

 

                          

 

 

Proper isolation must be maintained for particular  

seed production variety plot 

Better opened bolls harvested from medium stratum of plants should be 

ginned and stored separately in low humidity conditions 
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Quality Seed Production in Cotton 

¶ Farmers can undertake seed production program of Desi cotton (G arboreum) 

and American cotton (G hirsutum) varieties in their fields. 

¶ Seed production for recommended varieties/hybrids should be done with state 

specific recommended package of practices. 

¶ The Seed production plot should be isolated from other cotton fields by a 

distance of 50 meters on all sides for breeder seeds and 30 meters for certified 

seeds class. 

¶ Proper plant spacing (row to row and plant to plant) should be maintained for 

appropriate genotype expression in field conditions.  

¶ To maintain genetic purity, remove off-type plants at preferably flowering 

stage, based on differences in plant height, leaf shape, leaf color, stem color, 

flower color, petal spot, pollen color, boll shape and other distinguishing 

characteristics. 

¶ Cotton picking for seed production should be carried out 140ï150 days after 

sowing. Select large-sized and fully matured bolls from medium stratum of 

plant for better germination and vigor of seeds. Ensure that picked cotton is 

free from leaves, plant debris, and damaged plant parts. 

¶ Keep seed of cotton of each variety separately and avoid mixing with other 

varieties. Clean the storage area properly before keeping the produce and 

seeds should be stored in a moisture-free and dust-free place. 

¶ Each variety/hybrid should be ginned separately to avoid mixing seeds of 

other varieties. Always clean the ginning machine thoroughly after processing 

each variety. Proper tagging should be done after ginning. 

¶ Seed may be stored in gunny bags, cloth bags and earthen plots. Seeds should 

be stored under low temperature and low humidity conditions for maintaining 

the seed viability. 
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Prominent Crop Rotations with Cotton 

 

 

 

  
 

    

Cotton-Wheat Cotton-Mustard  

    

Cotton-Chickpea Cotton-Barley 

    

Cotton-Berseem Cotton-Sunflower 
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Prominent Crop Rotations with Cotton 

Cotton can be successfully rotated with the Rabi crops under one year rotations 

as mentioned below: 

¶ Cotton ï Wheat  

¶ Cotton ï Barley 

¶ Cotton ï Sunflower 

¶ Cotton ï Barseem (fodder) 

¶ Cotton ï Mustard (Raya)  

¶ Cotton ï Chickpea (Bengal gram) 

Climatic Requirements for successful cotton cultivation: 

Cotton being a Kharif season crop for North Cotton Growing Zone of 

India has climatic requirements as mentioned below: 

¶ Uniformly high temperature varying between 21oC and 32oC.  

¶ Warm days and cool nights with large diurnal variations especially during 

the period of fruiting, boll & fibre development.  

¶ Picking period must have bright sunny days to ensure good quality cotton. 
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Field Preparation 

Implements Functions 

  

Chisel plough Breaking of the hard pan with chisel plough 

  

MB (Mould Board) plough Inversion of soil with MB plough 

  

Disk harrow Field prepration with disk harrow 

  

Cultivator Pulverization of soil with cultivator 

  

Planker Clod crushing and leveling with planker 
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Field Preparation 

(A) Soil types suitable for successful cotton cultivation: For North Zone of 

India, cotton can be successfully grown on all type of soils, except the 

very sandy soils, saline soils or waterlogged soils, and proper drainage of 

excess water during rains is essential in fields. 

(B) Breaking the hard pan / Sub Soiling: 

¶ Plough the field with mould board (MB) plough for deep ploughing before 

preparing the field for cotton sowing.  

OR 

¶ Plough the field with sub-soiler / chisel plough cross at 1.0 m spacing.  

Benefits of sub-soiling / deep ploughing: Help in breaking the hard pan, 

increasing water infiltration, better root development of cotton plants & 

prevents crop lodging and reduce parawilt in cotton. 

(C) Secondary Tillage: 

¶ Usually 2-3 rounds of cultivation are required to achieve the necessary soil 

texture for cotton. If the soil is particularly heavy or clay-rich, the disc 

harrow should be followed by cultivator to further refine the seedbed. This 

operation must be performed after the MB Plough. Planker (Suhaga) 

should be operated to ensure adequate clod crushing. 

(D) Pre-sowing irrigation (Rauni): 

¶ For better germination and early establishment of plants apply heavy pre-

sowing irrigation with canal or good quality tubewell irrigation waters. 

(E) Final Seedbed Preparation:   

¶ The ñWattarò condition: After pre-sowing irrigation (Rauni), wait for the 

soil to reach the Wattar (workable moisture) condition. This is the precise 

moment when the soil is dry enough for machinery to pass without causing 

compaction, yet moist enough to ensure seed germination. 

¶ Once the field reaches Wattar, plough up the field with cross cultivation 

with tillers 2 times follow up with the Planker (Suhaga) to seal the surface 

and conserve that moisture for the sowing phase  
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Seed Treatment in Cotton Crop 

 

Delinting 

 

 

Different Treatments 

   

Seed with lint Treating with H2SO4 Delinted seeds 

Delinted seed washed with lime water 

and then clean water 
Drying in shade 

Insecticide Fungicide Bio-agent 
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Seed treatment in Cotton crop 

1. Delinting of Seeds 

Removal of lint using  100 ml concentrated sulphuric(H SO) per kg seed. 

Then wash, neutralize (lime water), and dry the seeds. The majority of 

certified seeds are already acid delinted. 

 

2. Selection of Healthy Seeds 

Choose certified, clean, and well-filled seeds. Remove damaged, diseased, 

or shrivelled seeds to ensure good field emergence and uniform crop stand. 

 

3. Fungicide Treatment 

Protects against damping-off, seedling blight, and root rot 

¶ Carbendazim @ 2 g/kg seed, or Thiram @ 3 g/kg seed, OR 

¶ Carbendazim + Thiram @ 2ï3 g/kg seed, OR 

¶ Sedaxane 2.5%+ Fludioxonil 2.5% +Thiamethoxam 26.25% W/V 

@ 4ml/10 ml water for 1 kg seed. 

 

4. Insecticide Treatment 

Protects seedlings from sucking pests and termites 

¶ Imidacloprid 70 WS @ 5 g/kg seed, OR 

¶ Thiamethoxam 30 FS @ 7 g/kg seed  

5. Bio-agent / Biofertilizer Treatment 

Coat seeds with beneficial microbes like Trichoderma or Pseudomonas. 

These suppress harmful pathogens, promote root growth, and improve 

nutrient uptake. 

¶ Trichoderma viride / T. harzianum @ 5-10 g/kg seed 

¶ Pseudomonas fluorescens or biofertilizer @ 10-50 g/kg seed (solid 

formulation) 

 

6. Shade Drying of Treated Seeds 

Spread treated seeds in a thin layer on clean surface and dry in shade for 

30-60 min. This helps chemicals adhere properly, uniformly and maintains 

the viability of both seed and bioagents. 

 



 

ΝΥ 
 

Sowing of Cotton Crop 

ü Cotton Sowing Machinery 

 

 

 

 

 

 

 

  

Cotton sowing with inclined plate 

planter 

Close-up view of inclined plate along with 

seed 

  

Cotton sowing with pneumatic 

planter 
Manual sowing by dibbling method 
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ü Cotton seed sowing 

(A) Time of Sowing:  

¶ Sow the crop from 1st April to 15th May.  

¶ Sowing during this period ensures better yield and escapes the attack of 

insect pests and diseases.  

¶ Sowing should be done in the morning and evening hours.  

 

(B) Cotton Sowing Machinery:   

i. Tractor operated Pneumatic Cotton Seed Planter-cum-Fertilizer Drill 

ii. Tractor operated inclined plate planter-cum-Fertilizer Drill 

iii.  Tractor operated walk-behind cotton seed-cum-Fertilizer Drill (Seeds are 

manually dropped in the seed hoppers) 

iv. Manually operated mechanical seed dibblers 

 

Note:  

i. If Bt cotton seed is to be sown, to avoid the development of resistance in 

bollworms against Bt cotton, non-Bt cotton seeds  provided separately 

should also be planted as a structured refuge. Cultivate 20 percent area with 

non-Bt cotton seeds around Bt cotton area under bollworm protection 

conditions or 5% under unprotected conditions.  

ii. Nowadays ñRefugia-in-bagò technique having 5-10 percent mixture of 

Non-Bt seed with Bt seed available in the market, does not require any 

separate sowing. 
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ü Seed Rate 

 The seed rate should be followed as per the table mentioned below: 

 

States 

Desi Cotton 

(Desi kapas)  

(per hectare) 

American Cotton 

(Narma)  

(per hectare) 

American Bt-Cotton 

(Narma) (per hectare) 

Varieties Hybrids Varieties Hybrids Varieties Hybrids 

Haryana 7.5 kg 3.125 kg 
8.75 - 

10.0 kg 
3.75 kg 

10.0 kg Bt seed 

+  

(Recommended 

N-Bt as refuge) 

2.375 - 

 2.970 kg 

Punjab 7.5 kg 3.125 kg 
8.75 - 

10.0 kg 
3.75 kg 

10.0 kg + 

2.5 kg refugia 

2.375 - 

2.970 kg 

Rajasthan 
11.25 -

15.0 kg 
3.125 kg 

8.75 - 

10.0 kg 
3.75 kg 

 

-- 

2.375 - 

2.970 kg 

 #Source: Package of Practices of respective State Agricultural Universities. 
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ü Sowing and Spacing 

To maintain optimum plant stand, spacing mentioned as below should be 

followed: 

Crop 

Haryana Punjab Rajasthan 

R x R 

(cm) 

P x P 

(cm) 

~Total 

Plants 

per ha 

R x R 

(cm) 

P x P 

(cm) 

~Total 

plants 

per ha 

R x R 

(cm) 

P x P 

(cm) 

~Total 

Plants 

per ha 

Desi Cotton 

(Desi kapas) 

Varities 

67.5 30 49,382 67.5 45  32,921 67.5 30 49,382 

Desi Cotton 

(Desi kapas) 

hybrids 

67.5 60 24,691 67.5 60 24,691 67.5 60 24,691 

American 

Cotton 

(Narma) 

varieties 

67.5 30 49,382 67.5 60 24,691 67.5 30 49,382 

American Bt 

& Non Bt   

Hybrids 

Narma 

100 / 

67.5 

45 /  

60 

22,222 / 

24,691 
67.5 75 19,753 

108 / 

67.5 

60 / 

90 

15,432 / 

16,460 

American 

Cotton HDPS 

(Narma) 

67.5 15 98,765 67.5 15 98,765 67.5 15 98,765 

 #Source: Package of Practices of respective State Agricultural Universities. 

Sowing Phase (April 1 ï May 15): Successful establishment depends on precise 

depth (3-5 cm) and timing during this six week window.  
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ü Sowing Methods 

 

 

 

 

 

   

Flat sowing 
Narrow raised bed sowing 

(Cotton sown on bed top) 

Narrow raised bed sowing 

(Cotton sown in furrow) 

  

Broad raised bed sowing 

(Cotton sown on one side of bed) 

Broad raised bed sowing 

(Cotton sown on both sides of bed) 
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ü Sowing Methods 

Cotton sowing can be done with the following methods under North Cotton 

Growing Zone of India: 

¶ Flat sowing method: Sowing on leveled flat lands. 

¶ Ridge and furrow: Ridges and furrows can be made with tractor operated 

ridge-furrow maker. 

¶ Narrow raised bed sowing: Narrow raised beds and furrows can be made 

with tractor operated narrow raised beds-furrow maker.  

¶ Broad raised bed sowing: Broad raised beds and furrows can be made with 

tractor operated broad raised beds-furrow maker.  

Note: Sowing can be done either on bed top or at the bottom of furrow or either 

on one side of broad bed or on both sides of broad bed with minor seeding 

mechanism adjustments depending upon cotton genotypes, soil types and 

irrigation water quality & availability. 

 

Note:  

i. Cotton seed sowing can be done either on flat surface lands or on ridges / 

beds or in furrows with minor seeding mechanism and bed shaper / bed 

maker adjustments in any type of cotton seed planters / drills. 

ii. Cotton seed sowing can be done either on flat surface lands or on ridges / 

beds or in furrows manually be dibbling method after complete field 

preparation (after pre-sowing irrigation and at proper Wattar conditions). 

If sowing is to be done on ridges / beds or in furrows, then ridges-furrows 

or bed-furrows are made with tractor operated ridges-furrow or bed-furrow 

makers, after that sowing is done by dibbling method or by manually 

operated mechanical seed dibblers. 
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Gap Filling in Cotton Crops to Maintain the Optimum Plant Stand 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Healthy crop with proper plant stand  

 

 

 

 

 

Gap filling procedure: (a)Field gaps in a row, (b) Removing the dry soil at the point 

of non-germinated seed spots, (c) Making hole with dibbler , (d ïe -f) sowing the 

seeds and (g) seed germination after 4-5 days. 
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Gap Filling in Cotton Crops to Maintain the Optimum Plant Stand 

In cotton, a great scope is there to obtain good yield by maintaining proper 

plant stand. The technology ñGap filling technology for better crop establishment 

in inherent soil moistureò consists of gap-filling by manual operations using 

inherent field soil moisture. It is simple, less time, input and labour-consuming 

wherein 1-2 manpower can easily implement 10-20% gap-filling using inherent 

soil moisture in one hectare in a day depending upon the field gaps. Gap-filling 

using inherent moisture within 7-10 DAS has scope as a better alternative for 

maintaining proper plant stand and getting good cotton yield. 

 

Technical guidelines and Methodology  

I. Identify the field gaps/spots 5-8 days after sowing where seeds have not 

germinated 

II. Soak the seed in water for about 2-4 hours 

III. Remove the upper dry soil up to the soil moisture level on these spots  

IV. Make the hole using seed dibber. If soil is harder for making holes, use 
trowel to make soil softer prior to seed sowing while maintaining soil 

moisture.  

V. Sow 1-2 seeds in each hole and cove it gently with moist soil 

Seeds will start germinating after 4-5 days, like the initial sowing.  

 

Technical, agronomic advantages  

This method outperforms traditional gap-filling practices by aligning with 

the plantôs natural growth cycle. Unlike early irrigation (before 45 DAS), which 

can stunt root depth, this method utilizes existing moisture, encouraging robust 

taproot penetration. This gap-filling technology utilizes inherent soil moisture to 

ensure a robust, uniform cotton crop without the need for nurseries or 

supplemental irrigation.  
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Nutrient Deficiency Symptoms in Cotton Plant 

 

 

 

 

 

 

 

 

   

K-Deficiency Zn- Deficiency S-Deficiency 

   

Mg-Deficiency B- Deficiency N-Deficiency 

   

Fe-Deficiency P-Deficiency Ca-Deficiency 
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Nutrient Deficiency Symptoms in Cotton Plant 

Nutrient Deficiency symptoms 

Nitrogen  

(N) 

Symptoms of cotton N deficiency normally appear on older leaves 

first, and then rapidly move from older to younger parts of the plants. 

At the beginning, old leaves become uniformly pale green, pale 

yellow, then turn yellow, and develop brown necrosis areas.  

Phosphorus 

 (P) 

Deficiency symptoms of this nutrient appear first on lower or older 

leaves and further upwards on a stalk. A purple pigmentation develops 

on the leaf margins and proceeds into interveinal tissues of leaves in 

severe cases, and then older leaves will be in chlorosis, necrosis, and 

abscission. 

Potassium  

(K) 

The deficiency symptoms of potassium often occur first at the bottom 

of the plant on the older, lower, or mature leaves. The leaves become 

brown reddish, the tips of leaves curl and break down. Normally, K 

deficiency symptoms may develop on mature leaves of the upper 

canopy after flowering commences K deficiency symptoms can also 

be found on young cotton leaves at the top of the plant and spread 

from the top to the bottom during flowering and boll development. 

Magnesium  

(Mg) 

Leaves become reddish and the veins remain green. The typical 

symptoms first present on older and mature leaves. 

Calcium  

(Ca) 

During this deficiency the cotton crops affected during the maturity 

stage.  The leaf of cotton becomes crinkled. The upper leaves first 

become yellowish green with purplish ting and squares & young bolls 

become dry. 

Sulfur (S) The deficiency symptoms are first evident and more pronounced on 

younger leaves, while older leaves remain green. Young leaves 

become light green to yellow in colour. 

Iron  

(Fe) 

The deficiency symptoms show yellowing of top cotton leaves. 

Chlorosis first appears in the young leaves in the form of light 

yellowish spots between the veins, and then the younger leaves turn 

pale green to pale yellow, while the older leaves remain green and 

normal. 

Zinc  

(Zn) 

The plant also shows a shorter appearance. A typical Zn deficiency 

symptom of ñlittle leafò and inward curling of top leaves is evident in 

cotton. The main symptoms in cotton are chlorosis and malformation 

of young leaves and a general bronzing in the first true leaves. 

Boron  

(B) 

B  deficiency symptoms appear at the apex of the plant and on the 

fast-growing leaves; dieback of terminal growth, excessive drying and 

shedding of squares and young bolls. 

 



 

ΞΥ 
 

Nutrient Management in Cotton 

    

DAP fertilizer MOP fertilizer SSP fertilizer Urea fertilizer 

   

Zinc sulphate 

fertilizer 

Potassium nitrate 

fertilizer for foliar 

spray application 

Magnesium sulphate 

fertilizer 

 

ü Methods of fertilizer application in cotton 
   

Manual top dressing 

(broadcasting) 

Manual top dressing 

(spot application) 

Drilling of fertilizers in soil 

near root zone with tractor 

operated intercultivator-cum-

fertilizer drill 

  

Surface broadcasting with tractor 

operated broadcaster as basal fertilizer 

application 

Foliar spray application of nutrient 
solutions by tractor operated power 

sprayer 
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Nutrient Management in Cotton 
Fertilizer doses recommended by State Agricultural Universities of Haryana, 

Punjab and Rajasthan are as follows:- 

Crop Fertilizers 
Fertilizer (kg per acre) 

Punjab Haryana Rajasthan 

Hybrids of 

American and 

Desi cotton 

Urea 90 150 130 

*D. A. P. 27 50 35 

*S. S. P 75 150 100 

M. O. P.  -- 40 14 

Bt and Non-Bt 

varieties of 

American 

cotton and Desi 

cotton varieties 

Urea 

 

65 (Non-Bt 

varieties of 

American cotton) 

45 (Desi cotton) 78 (Desi cotton) 

80 (Bt varieties of 

American cotton) 

75 (Non-Bt 

varieties of 

American cotton) 

87 (Non-Bt 

varieties of 

American cotton) 

*D. A. P. 27 

_ _ (Desi cotton) 18 (Desi cotton) 

27 (Non-Bt 

varieties of 

American cotton) 

35 (Non-Bt 

varieties of 

American cotton) 

*S. S. P. 75 

_ _ (Desi cotton) 50 (Desi cotton) 

75 (Non-Bt 

varieties of 

American cotton) 

100 (Non-Bt 

varieties of 

American cotton) 
*Apply either DAP or SSP as Phosphorus source. 

#Source: State Agricultural Universities of Haryana, Punjab and Rajasthan. 

¶ Apply balanced and recommended doses of fertilizers in the crop based on soil 

test report.  

¶ Avoid excessive use of nitrogenous fertilizers. 

¶ Apply 10 kg zinc sulphate heptahydrate (21%) or 6.5 kg zinc sulphate 
monohydrate (33%) per acre to cotton at sowing. 

¶ Apply 20 kg muriate of potash per acre in light soils of Punjab. 

¶ Drill all phosphorus at sowing. Apply half nitrogen at thinning and remaining 
half at the appearance of flowers. 

¶ If the soil is low in fertility, the first half dose of nitrogen may be applied at 
sowing instead of at thinning. 

¶ Apply 400 g boron (4 kg borax) per acre at sowing in boron-deficient soils. 

¶ To get higher yields, give 3-5 sprays of 2% potassium nitrate (13:0:45) at weekly 

intervals starting at flower initiation. 

¶ For high yield and management of leaf reddening in Bt cotton, give 2 sprays of 
1% magnesium sulphate (2.5 kg magnesium sulphate in 250 litres of water per 

hectare) at 15 days interval during full bloom and boll development stages. 

Apply 25 kg magnesium sulphate as basal dose at the time of sowing. 

¶ Do not allow the crops to come under nutrient deficiency stress during its peak 

squaring, flowering and boll formation stages during July-August. 
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Weeds Identification and Management 

ü Major weed flora in cotton 

   

Cyperus rotundus 

(Motha) 

Trianthema portulacastrum 

(Itsit) 

Cynodon dactylon 

(Doob ghas / Khabbal ghas) 

   

Dactyloctenium aegyptium 

(Gurta ghas) 

Echinochloa crusgalli 

(Swank/Deela) 

Cucumis trigonus 

(Chibber bel) 

   

Digeria arvense 

(Tandla) 

Tribulus terrestris 

(Bhakhkhra) 

Ipomoea spp. 

(Lapeta bel) 

   

Cleome viscosa 

(Hulhul) 
Euphorbia microphylla 

(Chhoti dhoodhi) 

Regrowth of Cyperus 

rotundus (Motha) after 

manual weeding 
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ü Weed Management 

(A). Mechanical Weed Control:  

¶ Manual weeding and hoeing should be done in the crop two or three times 

depending upon weed infestation as per requirements.  

¶ The first hoeing should be done before first irrigation.  

¶ Tractor operated cultivator / tractor operated rotary weeder / triphali or 

wheel hand hoe / Kasaula for weeding.  

¶ Animal (bullock / camel) operated triphali can also be used.  

¶ Use of tractor / animal operated weeder / triphali after fruiting should be 

avoided.  

(B). Chemical Weed Control:  

(i). Pre-emergence herbicide application:  

¶ For control of weeds apply Pendimethalin 30 EC @ 2.5 litre per hectare as 

pre-emergence within 24 hours of sowing.  

¶ Use 500 litre of water per hectare for its spray application with flat fan 

nozzle either in the morning or evening hours.  

¶ Ensure a fine seedbed with adequate moisture in the field at the time of 

spray of herbicide.  

(ii). Post emergence herbicide application:  

¶ Spray Pendimethalin 30 EC @ 2.5 litre per hectare as post-emergence after 

first irrigation in 500 litre of water per hectare, if weeds emerge after first 

irrigation or with the rain. Remove the emerged weeds by hoeing & 

weeding / intercultural operations before spraying Pendimethalin. 

¶ Or spray Pyrithiobac sodium 6% + Quizalofop ethyl 4% 10 MEC @ 1,250 

ml per hectare by dissolving in 375 litres of water after first irrigation, in 

moist soil, to control annual grass and broadleaf weeds.  

¶ Or spray Paraquat 24 SL @ 1,250 ml per hectare or Glufosinate ammonium 

13.5 SL @ 2,250 ml per hectare in 250 litres of water as a directed spray to 

control weeds in between the crop rows. The directed spray can be done by 

using a protective hood.  

¶ Paraquat and glufosinate are non-selective herbicides and cause injury to 

the crop if these fall on the crop leaves.  
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ü Intercultural operations for mechanical weed control in cotton 

   

Intercultural operation  with 

camel operated Triphali  

Intercultural operation  

with engine operated power 

weeder 

Intercultural operation  

with tractor operated inter -

row rotary weeder 

   

Intercultural operation  with 

tractor operated 

 inter-row Triphali  

Field view after 

intercultural operation  

with tractor operated inter -

row Triphali  

Manual hoeing and weeding 

with long-handled hoes 

(Kasola). 
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ü Intercultural operations for mechanical weed control in cotton 

¶ Manual weeding and hoeing can be done in the crop two or three times 

depending upon weed infestation as per requirements with wheel hand hoe / 

Kasaula.  

¶ Animal (bullock / camel) operated triphali can also be used.  

¶ Tractor operated cultivator (triphali) can be used for intercultural operations.  

¶ Tractor operated rotary weeder can be used for intercultural operations during 

early stages of crop growth. 

¶ Engine operated power weeders can be a good option for weeding and 

intercultural operations during early stages of crop growth. 

¶ Use of tractor / animal operated weeder / triphali after fruiting should be 

avoided.  
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Irrigation and Drainage 

ü Methods of irrigation in cotton 
 

  

Pre-sowing irrigation 
Field after the Wattar condition  

(after ploughing and planking) 

  

Sprinkler irrigation  Drip irrigation  

  

Flood irrigation  Furrow irrigation  
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ü Irrigation  

The artificial application of water to the soil or agricultural land which fulfills the 

demand for water is known as irrigation. Cotton requires 4-6 irrigations 

depending upon the seasonal rainfall. 

¶ Pre-sowing Irrigation (Rauni): 

Á A heavy irrigation must be applied before sowing to ensure the soil 

profile is fully charged with moisture, which is essential for uniform 

germination. 

Á The ñWattarò condition: After irrigation, wait for the soil to reach 

the Wattar (workable moisture) condition. This is the precise 

moment when the soil is dry enough for machinery to pass without 

causing compaction, yet moist enough to ensure seed germination. 

¶ *Post Sowing Irrigations:  

Á First Irrigation:  For optimal root development, the first irrigation 

should typically be delayed until 6ï7 weeks after sowing. This 

encourages the roots to penetrate deeper into the soil.  On light 

textured / sandy soils or in crops sown on ridges, the first irrigation 

may be advanced, if necessary. 

Á Subsequent Irrigations: Further water applications should be based 

on the crop's physiological needs and local weather & soil conditions 

at an interval of two or three weeks. For better understanding of 

irrigation requirement observe the crop in morning hours avoiding 

peak mid day hours. 

Á Critical Stages: Ensure the crop does not face moisture stress during 

the flowering and boll development stages, as this can lead to square 

and boll shedding. 

Á Termination:  All irrigation activities must be stopped by the end of 

September to allow the crop to mature naturally (to hasten the boll 

opening) and prevent a delay in harvest.   

Note: The above mentioned irrigation schedule is for flood and furrow irrigation 

systems. For drip and sprinkler irrigation separate schedule is to be 

followed. 

Methods of irrigation: The irrigation water can be applied with the following 

methods: (i) Flood irrigation (ii) Furrow irrigation (iii) Sprinkler irrigation (iv) 

Drip irrigation  
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ü Water logging damage in cotton 

  

Damage of cotton crop due to water logging 

  

Damage of cotton seedling due to  

water logging 

Yellowing of cotton crop after heavy rainfall 

and water drainage 
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ü Water logging damage in cotton and field drainage 

¶ Cotton crops are very sensitive to water stagnation especially during its 

early growth stages. 

¶ Draining out of the stagnant water as early as possible is very essential, 

especially in the heavy textured soils and low lying areas.  

¶ Water stagnation for more than 24 hours can cause root suffocation and 

trigger physiological disorders.   

¶ Fields must be levelled (ideally with a Laser Land Leveller) and have an 

efficient drainage system to quickly remove excess rainwater.   

After drainage:  

¶ Give foliar sprays of 2% potassium nitrate (13:0:45) / 2% urea solution at 

weekly interval for quick recovery of the crop.  

¶ Give light hoeing to open up and loosen the soil surface whenever the field 

soil reaches the workable condition (only if the crop is at early growth 

stages and intercultural operations are feasible). 
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Canopy Management 

   

Excessive growth of 

cotton 
Detopping of cotton plant Monopods Removed 

   

Cotton crop with 

mepiquat chloride 

application  

(background without 

mepiquat chloride) 

Internodal distance after 

mepiquat chloride 

application 

Internodal distance 

without mepiquat chloride 

application 

Crop lodging- 

  

Crop lodging due to heavy rain and strong winds 
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Canopy Management 

ü Excessive vegetative growth in cotton: 

¶ In heavy soils and canal irrigated areas, cotton attains excessive vegetative 

growth during rainy season.  

¶ Excessive vegetative growth in cotton may cause crop lodging due to heavy 

rainfall and windstorms.  

1. Growth Regulators (Plant Growth Retardants): Growth regulators are 

used to restrict excessive plant height and promote the translocation of 

nutrients to the bolls. 

Á Mepiquat Chloride: Apply @ 300 ml per acre when the crop is 60 

& 75 days old if the plants show excessive vegetative growth in high 

fertility soils, under canal irrigation or high rainfall. 

Á Purpose: It reduces internodal length, making the plant more 

compact and reduces excessive vegetative growth. 

2. Detopping: Detopping is the removal of the terminal growing point (terminal 

bud) to stop further vertical growth. 

Á Timing: Perform this when the plant reaches a height of 100ï120 

cm or approximately 90ï100 days after sowing. 

Á Method: Manually nip off the top 2ï3 cm of the main stem. 

Á Benefit: This diverts the plant's energy from excess vegetative 

growth promoting the development of more sympodial (fruiting) 

branches and ensuring better boll filling. 

3. Monopodia Removal: Monopodial branches are vegetative branches that do 

not directly bear flowers but consume significant nutrients. 

Á Practice: Removal of early-stage monopodial branches (usually the 

first 2ï3 branches from the base) allows the plant to focus on 

sympodial (fruiting) branches. 

Á Benefit: This improves aeration within the field, reduces the micro-

climate favorable for pests like whitefly and makes manual picking 

easier. 

 

Caution: In North Indian conditions, if the plant population is already low 

(gap-filled areas), keep the monopodia to ensure the canopy covers the ground. 
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ü Square shedding in cotton 

  

 

Square (fruiting bodies) shedding in cotton 
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ü Square shedding in cotton 

 As cotton is very sensitive to abiotic stresses especially during the 

reproductive stages (i.e. squaring, flowering and boll formation) and has the most 

drastic effect on the yield due to shedding of fruiting structure. 

Square shedding in cotton is a significant concern for farmers, as it can lead to r

educed yields. Square shedding occurs when the hydrolytic enzymes cellulase 

and pectinase weaken cell walls and middle lamellae of cells in the abscission 

zone at the base of the pedicel. Any condition that increases shedding must 

increase the activity of these enzymes. The hormonal regulated shedding rate can 

be slow down by the application of their inhibitors. The exogenous application of 

plant growth regulators and osmo-regulators has been considered as a shotgun 

approach to withstand the ill-effects of abiotic stresses. To minimize the square 

shedding in cotton the following measures can be taken: 

¶ Spray Naphthalene Acetic Acid (NAA) ï Planofix 20 ppm (7ml / 15 litre 

water) twice at 15 days interval during peak squaring and flowering 

stages. 

¶ Give 4 sprays of 2% potassium nitrate (13:0:45) at weekly interval 

starting at flower initiation.  

¶ Give 2 sprays of 1% magnesium sulphate (1 kg magnesium sulphate in 

100 litres of water per acre) at 15 days interval during full bloom and boll 

development stages. 
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ü Salinity damage in cotton 
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