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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
cottongrowing zone, though to be highly productive, &omultiple 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 disseminatioof practical and locatieapecific 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 premaraf theiAn lllustrative
Guide to Cotton Cultivation in the North Zone of Ind@is a commendable initiative in this
direction. Putting together concise scientific information with clear and-dughity action
photographs, the document provides farmers friendly information in identifying field problems
and adopting appropriate managernpractices in a timely manner. | appreciate the efforts of
the ICARCentral Institute for Cotton Research (ICARCR) in developing this
comprehensive guide covering all critical aspects and challenges of cotton cultivation from
varietal selection, segutoduction, seed treatment, land preparation, sowing, nutrient and water
management to integrated pest and disease management. The dealgimnprocess through
understanding economic threshold levels (ETLs), monitoring techniques, conservation of
natual enemies, safe pesticide use, andsoEason management refl ec
commitment to promoting farmers friendly sustainable and environmentally responsible cotton
production systems. The pictorial illustrations will significantly enhance farm@& di agno st
skills and strengthen decision making ability at the field level. Such practical tools are essential
for reducing input misuse, delaying resistance development, and improvingusgut
efficiency to enhancing profitability.

| congratulate the Director, ICARICR and his team of scientists involved in
compiling this valuable guide. | sincerely hope that this ready reference for all stakeholders
associated with cotton cultivation initiative will contribute taeagthen the cotton production
system towards sustainable agricultural development.

(Dr. D. K. Yadava)
Deputy Director General (Crop Sciences)
Indian Council of Agricultural Research
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Preface

Cotton being the commercial crops occupy a strategic position in Indian
agriculture, contributing substantially to
growth. Cotton plays a pivotal role in sustaining the textile valuim @wral supporting millions
of farming families. The North Zone cotton ecosystemdmainantly following cottorwheat
or cottoni mustard or riceavheat intensive cultivation supported the dynamic of inpest and
diseases require precise, sciebesed,and locatiorspecific 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 regionadrsdain this contexfjAn
lllustrative Guide to Cotton Cultivation in the North Zone of Indéadeveloped by the ICAR
Central Institute for Cotton Research is a timely and appreciable initiative. The guide explains
research findings into an eagyunderstad 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 differentaspects 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 tanper and
emphasis on economic threshold levels (ETLs), monitoring methods, conservation of natural
enemi es, and judicious use of agrochemical
sustainable and environmentally safe agricultural practices. The detapsseharvest
management, stalk destruction, andsd#ason monitoring further strengthens the {tarm
pest and disease management framework in ensuing seasons.

| appreciate the team of scientists of IGERRCR for their continuous
efforts in compiling this practical and zone specific document. | believe that this publication
will serve as a valuable reference for farmers, fieldst@id 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 ated 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 disseminat of practical, scienekased, and fieldriented information
becomes essential to ensure sustainable productivity and profitability.

The ICARCentral Institute for Cotton Research (ICARCR)
continuously works towards developing and refining improved production and protection
technologies for different cotton zones of the country. Describing the res@adoig$ of
ICAR-CICR & associated cotton researchers across the country into femeity formats
remains one of our key priorities. Thig\n lllustrative Guide to Cotton Cultivation in the
North Zone of Indiad is an important effort in this direction. By combining concise technical
descriptions with clear, highuality action photographs, the guide provides a practical visual
tool for better understanding and adoption of recommended practices. The guide
comprekensively covers all critical stages of cotton cultivation from selection of suitable
genotypes either Desi 8t Cotton, Hybrid seed production in desi cotton, seed treatment, crop
establishment methods, nutrient and water management, to integrated ghedisease
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 emmmgmsanopy management,
defoliation practices, clean picking, stalk destruction, anesedfson management further
strengthens the sustainability perspective of this guide.

| 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 ttosprehensive guide. The
commitment to developing zone specific and farmer centric recommendations is
commendable. | also acknowledge the valuable support of technical and field staff who
continuously works to ensure development of this scientific adwaertes and for further
dissemination to farming community effectively through extension efforts. | sincerely hope
that adoption of the described practices will enhance productivity, improve-usput
efficiency, reduce avoidable losses, and contribute wsvaustainable 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 rurabeooim 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 vesst filay until the last picking. Surprisingly crop also
needs due care during eféason. 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 <heduling, fertilizer applications or insguest 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 ansi@xbfficials
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 problemssteege to pesticides, micronutrient
deficiencies, and pestdos outbreaks. These cl
profitability. Therefore, there is a strong need for a comprehensive, practical, and field oriented
guide that presents scidit recommendations in a simple, understandable, and visually
demonstrative manneAn lllustrative 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 itaédgraith concise
descriptions to facilitate easy identification, understanding and implementatiorigel@
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 archite¢ deficiency symptoms, pest
damage symptoms, and management techniques, farmers can better relate recommendations to
real field conditions. Pictorial guide begins with guidance on the selectiteria for
appropriate cotton genotypes suited to thetiN@one, 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 protol 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 antd@wié diseases during the initial gth
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. Appaie 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.



North Cotton Growing Zone of India
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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 informatiobasal fertilizer
application, recommended doses of mamutrients, and the importance of micronutrients
along with visual symptoms of nutrient deficiencies will help farmers to identify problems.
Integrated weed management practices, including ideatidin of major seasonal and
perennial weeds, along with appropriate pre and-@uo&rgence control measures also been
covered in the guide. This also outlines efficient irrigation scheduling, different irrigation
methods, and proper drainage practicegrevent 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 @s&t)dn 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 cubiwldgical, 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, virakdases, 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 consertian 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.-g8fson monitoring and managementtsgias are
emphasized to break the life cycle of insect pests and disaasig organisms, thereby
contributing to sustainable cotton production systems. The pictorial guide represents the
collective efforts of group of scientists in compiling regioncsiie 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
di sseminations at far meraslé6 dfuiiedled swi IHoper lua
knowledge, improve adoption of recommended practices, reduce input misuse, and ultimately
increase cotton productivity and profitability in the North Zone.



Cultivar Selectiorsfor Better Cotton Productivity
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Cultivar Selectiorsfor Better Cotton Productivity

TPl anning for cotton cultivation shoul
|l and availability for sowing and irri
1TGrow onl vy v a rrieectoimarse/nhdyeldr i g State
Uni versities/ Depar t-ne@R. of Agricul tur
TAl ways read the details mentioned on
purchase particularly for name of h
numbgeerr,mi nati on percengageti(cshput dt yb
valpiad kagi ng and expdryreateenaninfor
TObtain bildl printed originally from
retain the bills for record.

TAI I Cotton stakehoilchadred <choulidi cheéck
purchasing the seeds.

TSel ect cotton varieties/ hybrids base
growth habit -§@®Brpaaedidn g/ CmpmEct ) , nur
branches, pl ant height, bol | pattern
duration etc.

THi gher yield may be realized by raisi
spacing with appropriate canopy manac
fTRecommended varieties or hybrids of
availability of I rrigation water. | f
preferred to @Grawbipdpreresamiceottiteon dr A me
varieties. Il n case of adequate avail
suitable Bt cotton hybrids.
TfTRecommended varieties/ hybrids of <cot"

maturing genotypes may be preferred
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Arbor@®an CottonfoCubpewvnes Divers

The unwavering faith o&. Nomrhdcemmdo anf
centuries reflects the extraordinary
speci es.

The natur al surgi cal absorbent proper
services by reducing processing ti me
also witnessing renewed interest I n
handl oomd &hhéer iandi genous cotton f at
Desi cotton is more adaptuead ctoomdmdrn g@inl
Il nherent tolerance to many bswdkicngt
il nsects and abiotic stresses |ike drc
Desi cotton varieties |Ii ke CICR 1, CI

FDK 124, PBD 88 etc. can be grown in
conditions.

Desi cotton hybri-itsADHR®J CDIEBR &t c AAGH
grown 1| pAhenaevdyi usnoi | s with adequate wat

Prefer shattering tolerant genotypes
desi cotton variety CICR 3 and hybri
known for their good shattering toler

Complete the sowing of desi cotton c
burning and maintaining the optimum

A Dbl anket application of any recomm
fortnight of July month to prevent s
2% KNA3:0:45) spray for proper fl oy
reproductive phase for higher vyield ¢



Hybrid Seed Productionin Desi Cotton
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Hybrid Seed Productionin Desi Cotton

Cotton stakehol ders can produce seedo

2 in their fields as it does not r e
t o t he di stinct characteristics of
comparatively | ess maintenance.

Sow the female and mal e | i nes of t ot

production plot and ensuring no ot he
of -nbet er of the seed production pl ot

Apply h-sawyngrerrigation in deep pl
sowing before 15th April and raise t
practices.

Prior t o cdrnostsiiantg,oni doefnt i fy and rem
bearing male reproductive parts) frc
begins.

Il n the mor nilnlg 300 UAFMs) ,( 8p.erOf or m cr os s
mal e fl ower (coll ecibed efmadm tfh e wmalse

Spray 2% Potassium Nitrate (KNO ) 1
and repeat the spray at 10 days i nt e
Additionall vy, 2% DAP or NAA 4.5 SL
needed.

At the appearanck0O%Dtto®e hgl &antr stspt awe
pyrethroid insecticide for the mana
Cypermet hrin 10 EC @ 500 ml , Cype
Deltamethrin 2.8 EC @ 400 ml or Feny

For better seed quality, pick fully
sowing.

First, pick the boltloshef m osheypt ahrfed tesa | te h
carefully pick t hien ca odkrsye darbeod | psr atne
sunlight and moisture.



Quality Seed Productionin Cotton

Proper isolation must be mai
\ seed production variety

Better opened bolls harvested frc

K ginned and stored separately /
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Quality Seed Productionin Cotton

TfTFarmers can undertake seedG parobdpurce u no
and Ameri Gahi cysptuvtaorm e(ti es in their fi

TSeed production for recomiheweéetavar.i
speaiefcioonmended package of practices.

TThe Seed production pl ot should be
di stance of 50 meters on all si des f
seeds <cl|l ass.

TProper plant spacing (row to row and
appropriate genotype expression in f

TTo maintain genettiypepypdiany s mre mpwe f
stage, based on differences icolmlrant
fl ower col or, pet al spot, poll en <co
characteristics.

fTCotton picking for seed piLbd@dudaysesnat
sowing. Sseilzeecdt alnadr gfeul 'y matured bol
pl ant for better germination and vVvigg
free from | eayeandptdamagddbpl ant par

TKeespeead oot on of each variety separat
vari eti es. Clean the storage area p
seeds should bef seoramdeiechupddtamei. st ur e

TEach variety/ hybrid should be ginnec

ot her varieties. Al ways clean the gi:
each variety. Proper tagging shoul d
1T Seed may be stored in gunny bags, cl
be stored under | ow temperature and
the seed viability.
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Promi @Geop RowiatCmohen

Cotton can be successfully rotated wi:
as mentioned bel ow:
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CottD9wmnf | ower

CotiBaarseem (fodder)
CotiMwmstard (Raya)

Coti©Omi ckpea (Bengal gr am)
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Climatic Requirements for successf ul C

Cotton being a Kharif season crop
l ndia has climatic requirements as mert

T Uni f or mleympheivgaht yr a g 1iCe tawie 18 22

T Warm days and cool nights with | arg
the period of fruiting, boll & fibr

T Picking period must have bright sun
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Field Preparation

(ASoi |l types suitable far Fsouc dNes s fhulZoa
| ndia, cotton can be successfully g
very sandy soils, saline soils or w
excess water during rains is essent

(B) Breaking the hard pan [/ Sub Soilir

TPl ough the field with mould board (
preparing the field for cotton sowi
OR

TPl ough t he-sfoiidled wWi tchhissuwed pl ough cr

Benef i tssoiolfi msgu b/ dHelpp pil o ulgrha ankgi: ng t

i ncreasing water infiltration, bett
prevents crop |l odging and reduce pa
(C) Secondary Till age:
fUsuad3l yoZands of cultivation are req
texture for cotton. | f t-hiecs,0itl hd st
harrow should be followed by cultiyv

operation mudstafbteerp etrhfeor vh2S uPhl goguag h .
should be operated to ensure adequa

(D) -sPormei ng i Rauwgiati on (
T For better germination and early es
sowing irrigation with canal or goo

( EPi nal Seedbed Preparation:

T Thewat ® ac on AAifttiesrm:wr g IIRardingawaiotn fl(or
soi |l t oWate(amchr Kahkel e moi sture) condi
moment when the soil iI's dry enough
compaction, yet moist enough to ens

T Once the fWadltchpteaghesp the field
with tillers 2 timeSuhpgtowseal wihaée
and conserve that moisture for the
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Seed treat ment i n Cotton

Delinting of Seeds

Removal 0ofLOI0icmt euns irmad eHd S3@ud rp hklg | scq e
Thewash, imrEeuit mal watyert)h,e. TRrece dkrj or i t vy
certified seeds are already acid de

Selection of Healthy Seeds
Choose certififad,l edl eseaer,dsan ®Rewmwolvlie ¢
oshri seeleldsedt o ensure good field eme

Fungicide Treat ment

Protects aegdifnsts edkcampinmg bl i ght, anc
T Carbendazim @ 2 g/ kg seed, or Thi
T Carbendazi mi3 g/hkg asneead 2 OR

1 Sedaxane 2.5%+ Fludioxonil 2.5%
@ 4ml/ 10 ml water for 1 kg seed.

.I'nsecticide Treat ment

Protects seedlings from sucking pes
T I midacloprid 70 WS @ 5 g/ kg seed,
T Thi amethoxam 30 FS @ 7 g/ kg seed

Bi-mgent [/ Biofertilizer Treat ment
Coat seeds with bEmiedh andiféasl enadiocnmroanhbaess
These suppress har mful pat hogens,

nutrient uptake.

T Trichoderma vi @5d6 bH/Kg Baredi anur
T Pseudomonasorf |l huioofedrbdinlg /zkégs osiae edd
formu) ati on

Shade Drying of Treated Seeds

Spread treat ed osne ecdse aimm cdaudtf picre nl asyhea
30 mihhis helps chemiumabdsodathhenteap
t hveeability of both seed and bioager

NT



SowiohCptton Crop

U Cotton Sowing Machinery
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Cotton sowing with incli Closeup view of inclined plate along with

planter seed
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Cotton sowing with pneumatic
planter

Manual sowing by dibbling method
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U Cotton seed sowing

(A) Time of Sowing
1 Sow the crop from®April to 15" May.

1 Sowing during this period ensures better yield and escapes the attack of
insect pests and diseases.

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

(B) Cotton Sowing Machinery:

. Tractor operated Pneauradr tci ICioz @ ro nD S
iLTractor operat edcu-fmmerltiinleidz grl alrei Ipll a
. Tractor ofhehatned cowaihlent sleieder Dri | |

manually dropped in the seed hopper
vManually operated mechanical seed d
Not e

i1 f Bt cotton seed is to be sown, toc

boll worms agai st cBtt ppnoeeedddnasrepa
should al so be planted as a structu
n o-Bt cotton seeds around Bt cotton
conditions or 5% wunder unprotected

I INowadaRef-udpago t ecvh nbdqOu ep ehrac e n't mi X
NoBt seed Wav i IBablse ei nd otelse nmar kreetq
separate sowing.
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U Seed

Rat e

The seed ratghould be followed as per the table mentioned below:

De s i Col Ameri can :
(Desi k ( Nar ma) (ANmaerrnlqac—)@mét 5
St at (per heq (per heq P
Vari]|]HybrijvVari {Hybr Vari efHy br
10. 0 kg
8. 785 + 2 . 31
H [ |
aryfr.s 3'12‘10.03'75(Recomr2.97
N-B t as
- 8. 785 10. 0 2 . 3-71
[ |
Punj]7.5]3.12 10.03.752.5 kgl2. 97
: 11 .-2 | 8. 79 2 . 3-71
Rajaqig d3- 121,09 o3 7° - 2. 97
#Source: Package of Practices of respective

State



U Sowing and Spacing
To maintain optimum plantbedwavwd) dspacing
foll owed:
Har yan i Punj ab Raj asth
~To ~To ~To
Cropl|R x|IP » R XP X R X|P X
Pl a pl a Pl a
(cn(cy (c(cn (cr(cr
per per per
Desi C
( Desi 67.] 3049, 367.] 45132, 967. 30149, ¢
Var it
Desi C
(Desi 67.] 60)]24,4qq67.] 60124, 4q67. 60124, ¢
hybri
Amer i
Cottdgs 1 30lao, d67.| 60l24,.d67.] 30|a0, 3
( Nar mj
vari e
Ameri c
& Nonl100445)|22, 2 1108 60 115, 4
Hybri|]67.] 60 24,667' 75119, 6 7. 90116, ¢
Nar ma
Amer i
Cottonl67.] 15498, 167. 15198, 1 67. 15198, 1
(Narm|
#Source: Package of Practices of respective

State

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

depth (35 cm) and timing during this six week window.

r



U Sowing Methods

Narrow rai se Narrow rai sed
(Cotton sown (Cotton sown

FI at SOWI

Broad raised begd Broad raised bed
(Cotton sown on o (Cotton sown on bog




U Sowing Methods

Cotton sowing can be done with the fol

Growing Zone of I ndi a:

T FI at sowing method: Sowing on | evel
T Ri dge and furrow: Ridges and furrow
ri dguearow maker.

T Narrow raised bed sowing: Narrow r a
with tractor ope¢*rautrerdow anrarkoew .r ai s ed
T Broad raised bed sowing: Broad rais

tractor operat-edr bowamakai sed beds
Notowing can be done either on bed to
on one side of broad bed or on both
mechani sm adjust ments depending upo

i rrigation waternw.quality & avail abi

Not e:

i Cotton seed sowing can be done eith
beds or in furrows with minor seed:
maker adjustments in any type of <co
| iCottoesowead can be done either on f
beds or i n furrows manually be dil6tk
preparati-sawilagterripgeWatomarmdidt iadn
I f sowing iIis to be done on -fruirdrgoenwss /
or -bedr ows ar e made wiftuhr rtorwd aotr o rd wodp
maker s, after t hat sowing is done

oper ated medcihbabnliecrasl. seed
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Gap Filling in Cotton Cropsto Maintain the Optimum Plant Stand

Gap fillin(a)pKFioecledlugaeps in a row, (Db
of -genmi nated seed spot s, ( cie-f Malsiomw
seeds and (g) seed dgagyrsmi nati on after

Healthy crop with proper plant stand
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-



Gap Filling in Cotton Cropsto Maintain the Optimum Plant Stand

In cotton, a great scope is there to obtain good yield by maintaining proper
plantstandT he t echnol ogy fAGap filling techn
i n i nher ent cossiets dfgapfiling byt manual @perations using
inherent field soil moisture. It is simple, less time, input and lalbonsuming
wherein 12 manpower can easily implement-20% gagpfilling using inherent
soil moisture in one hectare in a day depending uponeltedaps. Gayfilling
using inherent moisture within-70 DAS has scope as a better alternative for
maintaining proper plant stand and getting good cotton yield.

Technical guidelines and Methodology

| Il denti fy the -8 idedyds gaafptsers poodwi nbg wh
germinat ed

| ISoak the seed -‘4anhwater for about 2

| IRemove the upper dry soil up to the

| VMake the hole using seed dibber. | f
trowel to make soil softer prior t
moi sture.

V.Sow2 1seeds in each hole and cove it
Seeds wi | | st art dopersmi A atkien g heaef tienri t¢4

Technical, agronomic advantages
This met hod out pefriflolrimnsg tprraadcittii coensa ||

the plantds natur al growth cycl e. unl i

can stunt root depth, this method uti

taproot .peThheitsr agdgapg t echnol ogy util i ze
ensur e a robust, uni form cotton Crofg
suppl ement al i rrigati on.
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NutrbDehtci ency GSoytnpdt@mts

Nut ri Deficiency sympt oms
NitrodgSymptoms of cotton N deficie
( N) first, and then rapidly move
At the beginning, old | eave
yell ow, then turn yell ow, an{

PhosphDeficiency symptoms of this

( P) | eaves and furtAepumipdvme mtsa toil
on the | eaf margins and proc
sevea®es, and then older | ea)
abscission.

PotasgqgqThe deficiency symptoms of p|

( K) of the plant on the ®dhdeflrealv
brown retwdide shi ps dfr elad aNaa smracl
deficiency symptoms may deve
canopy after flowering c¢comme
be found on young cotton | egq
from the top to the blotdevneldd

MagnegLeaves become reddish &dme ft

( Mg) symptoms first present on ol

Cal ci yDuring this dedricapfstecy ettheuc

( Ca) staflee | eaf of cotton become
becomd | owiwiht hgrpeuernpl i sh ting
become dry.

Sul ¢8)The deficiency symptoms ar e
younger | eaves, whil e ol der
become | ight green to yell ow

|l ron The deficiency sympt oms s ho)

( Fe) Chl orosis first appears I n
yell owi sh spots between the
pale green to pale yell ow, W
nor mal

Zinc The plant al so shoAvst yapischaolr t

(Zn) symptom of Alittle | eafo and
cotton. The main symptoms 1in
of young |l eaves and a gener a

Boron |B deficiency symptoms appea

( B) f agnowienagves; di ebaclxacfestservm
shedding of squares and youn

11
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SSP

Single Super Phosphate
P16% S11%

DAP f er MOP fert] SSP ferfUrea f e

j MAGNESIUM
NPK SULPHATE
LN

o Mg 9.6% S 12%
N13%: P 0%:K45%

=3
-y

Pot assi uni

sl

Zin sul . . Magnesi um
. ] fertilize . .
fertildi fertili Z
spray app
U Met hods of fertilizer applicat

R

o f

Manual top] Manual topl near root zon
(broadcas (spot oper ated i nctuem|
fertilizer

Surface broadcas Fol

iar spray appl
operated broadcast] solutions by trac
application Sprayer
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Nutrient Ma@aotgteaoment i n

Fertilizer doses recommended by State
Punjab and Rajasthan are as foll ows:
. Fertilizer (kg pe
Cro Ferti n -
P Punjabl Har yan Raj ast f
_ Ur e a 90 150 130
A“r'nyebrri'cda *D. A 2 7 50 35
Desiott bmS. 1 75 150 100
M. 0. - - 40 14
65 (-B\Nto 1
varieti 45Dgsobtt] 78Desibtt
Ur ealAmeri can|
80 (dBitie| (O (Brtod 87 (Blor
Americanl vari et vari et
Bt andt AmericanAmeri can|
‘ﬂnre'reitc Defoott|] 18Desbtt
cottobed *D. A 27 27 (Btor 35 (BWor
cotton vari et.i vari et
Ameri canAmeri canj
~ Degott] 50De(sbtt
*s. 75 75 (Bor 100 BMNo
vari et vari eti
Ameri canAmeri canj

*Apply either DAP or SSP as Phosphorus source.
#Source: State Agricul tural Universities of Haryana, Punj e

Apply balanced and r ecomme rbdaesde sidb aodne s
test report.

Avoi d excessive use of nitrogenous fe
Apply 10 k g zZinc sul phat e heptahydr .
monohydrate (33%) per acre to cotton
Apply 20 kg muriate of potash per acr
Dri | | al | phosphorus at sowing. Apply
half at the appearance of fl owers.

| f the soil I's low in fertility, t he
sowing instead of at thinning.

Apply 400 g boron (4 kg HWerdfax) emer sac
To get high®r spiralygds pfgil%wepdtassi um n|
i ntervals starting at fl ower initiat:.
For high yield and management of | eaf
1% magnesium sul phate (2. kg magnes:i

hectar e) at 15 days interval durin
Apply 25 kg magnesium sul phate as bas

Do not af bbposw ctohmee under nutrient def i c
squaring, flowering and-Auagtuls for mati o

=0
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We e tidse nt i fa rchatniaogne me nt
Maj or weed flora in cotton

it %4 ud RN

] Echinochl oa Cunc‘uFis‘ t
Swank/ Dee Chibber

)

A

Cleome vis Euphomibcirao p h rRoetgur(noMmgéha[I)fi)rfeu
(Hul hul) (Chhoti dhg manual wee(
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U Weed Management

( AMechanical Weed Control

T

(B).

Manual weeding and hoeing should be
depending upon weed infestation as
The first hoeing should be done bef

Tractor operated cultivatdamifpolralt act
wheel h &ad afondbra weedi ng.

Ani mal (bullockri gmaamall )s oo ber atsed .
Use of tractor [/ tamimddleiopérai ¢édnge
avoided.

Chemi catlt Weed Contr ol

(iPrremergence herbicide application

T

T

T

For control of weeds apply Pendi met
premergence within 24 hours of sowi:
Use 500 Il itre of water per hectare
nozzle either in the morning or eve
Ensure a fine seedbed with adequat e
spray of herbicide.

(i) . Post emergence herbicide applice

T

T

T

T

Spray Pendi met halin 30 EGne@ g2e.n5c el iatf
first i1rrigation in 500 Ilitre of wa
i rrigation or with the rain. Re mov
weeding / i1 nterdwlrttusaplragpeamgatieammds n
Or skhyraiyt hi obac sodium 6% + Qui zal of
m| per hectare by dissolving in 375
moi st soil, to control annual grass
Or spray Paraquat 24 SL @ 1,250 ml |<
13.5 SL @ 2,250 ml per hectare I n 2

control weeds in between the crop r
using a protective hood.

Paraquat and gsleulfeocstiinvaet eh earrbei cniodne s
the crop I f these fall on the crop

ON



U Intercultural operations for mechanical weed control in cotton

Intercultural operation with

camel operatedTriphali

Field view after
intercultural operation
with tractor operated inter -

row Triphali

Intercultural operation with
tractor operated
inter-row Triphali

Manual hoeing and weeding
with long-handled hoes
(Kasolg.

(@)
l11



U Intercultural operations for mechanical weed control in cotton

1 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

9 Animal (bullock / camel) operatddphali can also be used.
9 Tractor operated cultivatotriphali) can be used for intercultural operations.

9 Tractor operated rotary weeder can be used for intercultural operations during
early stages of crop growth.

9 Engine operated power weeders can be a good option for weeding and
intercultural operations during early stages of crop growth.

1 Use of tractor / animal operated weeddrighali after fruiting should be
avoided.

0)e



| rri gaatbr annage

UMet hods of irrigation in cotton

Flood irrigation Furrow irrigation

on



U Irrigation

The artificial application of water to the soil or agricultural land which fulfills the
demand for water is known asrigation. Cotton requires -8 irrigations
depending upon the seasonal rainfall.

fIPre-sowing Irrigation (Rauni):

A A heavy irrigation must be applied before sowing to ensure the soil
profile is fully charged with moisture, which is essential for uniform
germination.

A T h ewafiad ¢ o n dAfter ifrigation, 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.

T*Post Sowing Irrigations:
A First Irrigation: For optimal root development, the first irrigation

should typically be delayed untili 8 weeks after sowing. This
encourages the roots to penetrate deeper into the Goilight
textured / sandy soils or in crops sown on ridges, the first irrigation
maybe advanced, if necessary.
A Subsequent Irrigations: Further water applications should be based
on the crop's physiological needs and local weather & soil conditions
at an interval .dfortvwetorert hmneaer
il rrigation requirement observe t
peak mid day hour s.
A 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.
A Termination: All irrigation activities must be stopped by the end of
September to allow the crop to mature naturdllyo( hast en t h
0 p e nand @event 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.

Met hods ofTherigatganhion water can be
met hods: (1) HFluoadw rirrirgataitam n( i(ii)i i)
Drip irrigation

OoP



U Water logging damage in cotton

Y

Damage of cotton crop due to water logging

, - —
& vy

Damage of cotton seedling due to Yellowing of cotton crop after heavy rainfall
water logging and water drainage

0z



U Water logging damage in cottorand field drainage

1 Cottoncrops arevery sensitive to water stagnation especially during its
early growth stages.

9 Draining out of the stagnant water as early as possible is very essential,
especially in the heavy textured soils and low lying areas.

1 Water stagnation for more than 24 hours can cause root suffocation and
trigger physiological disorders.

1 Fields must be levelled (ideally with a Laser Land Leveller) and have an
efficient drainage system to quickly remove excess rainwater.

After drainage:

1 Give foliar sprays of 2% potassium nitrate (13:0:45) / 2% urea solution at
weekly interval for quick recovery of the crop.

1 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).

oT



Excessive Det o i n o f
cotton pping

s Wy g ; VA,
. R 7 ’
° v TS T v

Cotton
mepi quat
applicat
(backgr oun{
mepi quat c

cr

I nternodal
mepi quat c
applicati

Il nternodal
without mepi

Crop l-odging
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Canopy Management

U Excessive vegetative growth in cottc

fI'n heavy soils and canal i rrigated
growth during rainy season.

T ExXcessive vegetative growth in cottoc

ral nfwil hdamnhar ms

1.Growth Regulators (Pl &mwowGhowtlyguRat
used to restrict excessive plant h e
nutrients to the boll s.
A Mepiquat ALmhplogd@eml per acre when
& 75 days old if the plants show
fertility soils, under canal I ror
APurpdste:reduces i nternodal | engt
compacatedaexlxsessi ve vegetative gro

2. Detoppenhgpping is the removal of the
bud) to stop further vertical gr owt
ATimiRgrform this when theilp2l0ant

cm or appria®¥oOomdagbya®0er sowing.
A Met hdladnual ly niip omfofhehetomalkn
ABeneThits diverts the plant's ence
growth promoting the devel opment
branches and ensuring better boll

3.Monopodi a Mvennoopvoadli:a | branches are vecg
not directly bear fl owers but consu

APracRemeval sdafageamoywopodi al br an
firiSt b2anches from the base) al
sympodi al (fruiting) branches.

A BeneThits i mproves aeration within
climate favorable for pests |ike
easier.

CautianNorth I ndian conditions, if t|
(g&aplled areas), keep the monopodi a t

(OX )



U Square shedding in cotton

Square (fruiting bodies) she
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U Square shedding in cotton

As cotton I's very sensitive to ab
reproductive stages (i .e. squaring, fI
drastic effect on t he yield due t
Squahedidn ogitasn §J n ccaonntcf edrra r naesrd¢salne & d
edugeel ds. Square shedding occurs whe
and pectinase weaken cell wall s and m

zone at the base of t necrpadiese |s.h eAlrdy
l ncrease the activity of these enzymes
be sl ow down by the application of the
pl ant growth r-egglubhabossahdsobeamégunon
approach to -eviftdictt@andf talei ottilc stressc¢
shedding in cotton the foll owing meas:!

1T SprNayp henldxlet i ¢ AcPdHdaf@NAAY 20 ppm (7

water) t wice at 15 days interval
stages.

T Give 4 sprays of 2% potassium ni't
starting at fl ower initiation.

T Give 2 sprays of 1% magnesium sulop
100 |Iitres of water per acre) at 1E¢E

devel opment stages.

MN
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Cotton

n

Symptoms

Di sorder s

cotton

":.5,‘44
Cotton

d a ma ¢ of d ama
affected cotton affected
Furrow sown Salt deposi
Sympt oms of . .
survived i the corner
cotton .
affected ridges

and



