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ABSTRACT : Sustainable land management is now recognised as a major policy instrument due to severe land 

degradation problem in India. Understanding the temporal dynamics and trends of agricultural land use will help 

in planning suitable efforts to materialise the long term sustainable land management goals and improvement in 

life quality standards of the farmers of the region. In this perspective we analyse the temporal dynamics of 

agricultural land use change in Nagpur district of Maharashtra in the perspective of Bt cotton adoption since 

2002. An extensive body of literature on economic impacts due to Bt cotton adoption has examined and review this 

literature for future research directions. This study found that a 3.84 per cent growth in area under cotton in 

Nagpur district for the period 1998-1999 to 2017-2018 and a 9.27 per cent growth in production for the period 

studied. Cotton area, production and its yield has shown a significant improvement in the state over the period of 

time since 2000 -2001. The study finds negative growth in area and production in case of then major crops of the 

district viz., black gram, soyabean, green gram and sorghum. The increase in the area of cotton finds to be at the 

cost of other competing crops like millets and other pulses, given inelastic supply nature of land.

Key words: Bt cotton, CAGR analysis ; simple growth model, temporal  land use change
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 Major cotton producing countries in the 

world are India, China and United States. Cotton 

is considered as an important cash crop in India  

and is cultivated under varied soils, climate and 

with different agricultural practices viz., irrigated 

and rainfed system of cultivation.  In India all the 

four types of cotton are grown commercially and 

during year 2000, Gossypium hirsutum represented 

69 per cent of the total cotton in India followed by 

G. arboreum (17 %), G. herbaceum (11 %) and 

G.barbadense (3 %). Srinivasa Rao, Ch et al., 2015 

reported that 65 per cent of cotton in India is 

being grown in rainfed conditions. After the 

introduction of Bt hybrids for commercial 

cultivation in India during 2002-2003, the 

composition of cultivation of species among 

famers has got  changed s igni f icant ly . 

Consequently, more than 95 per cent of cotton 

grown in India is under hirsutum species group 

leaving only less than 5 per cent under arboreum 

& herbaceum species and negligible area under 

barbadense group (Anonymous, 2017).

 There has been increase in area, 

production and productivity with respect to 

cotton cultivation in India over the past decades. 

International cotton advisory committee's ( ICAC) 

data showed that on an average, cotton is planted 

in an area of 329.49 lakh hectares where India is 

contributing around 33.23 per cent in total area 

of the world. In India , cotton is the second largest 

kharif crop  after rice, contributing 6 -7 per cent 

of the net sown area. India ranked first in cotton 

production during 2015-2016 and had occupied 

first position in the world cotton production since 

then. Cotton advisory board of India's (CAB) 

provisional data for the year 2018-2019 showed 

that cotton is produced in an area of 12.24 

million hectares with a production of 613.7 

million tonnes and productivity of 501 kg/ha 

(CAB-Press release, 2019). 

 Significance of cotton crop in Nagpur 

district of Maharashtra : During 2018-2019, 

Maharashtra ranked first in cotton area with 
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Fig. 1. Fetal monster showing cyclopia and arhinia

ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

is done to cotton stalk. Most of the cotton stalk produced is treated as waste, though about 5-6  being used per cent

for commercial purposes and around 15-
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 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

tonnes in 2020-2021 (USDA, 2020). Cotton is 

cultivated mainly for its fibre which is the most 

importa
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Dear Colleagues,

 It is a matter of great proud and privilege for me to bring to your 

kind notice that the “Cotton Research and Development Association”, 

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

Development” during January to December in a Particular year will be 

eligible for the above award.

 This award will be in four distinct categories i.e. Crop 

Improvement, Crop Production, Crop Protection and Social Sciences.

II. Best Thesis Award (M.Sc. and Ph.D.)

 The thesis (M.Sc. or Ph.D.) submitted by any student during 

January, 2019 to December, 2020 on cotton crop with any discipline 

at any State Agricultural University or Institute is eligible for the 

award. A copy of the thesis with date of clearing the thesis examination 

or declaration of the result alongwith one copy of the reports of two 

external examiner may be submitted to the Secretary, CRDA by 31 

January 2021 positively.

 The result of the award will be intimated by March, 2021. A plaque 

and a certificate will be given at the time of All India Coordinated 

Cotton Improvement Project Meeting normally held in the first week of 

April every year.
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ABSTRACT : A field experiments was conducted at Regional Research Station, Aruppukottai, Tamil Nadu 

Agricultural University, Coimbatore, during rabi of 2016 and 2017 to study the impact of in situ moisture 

conservation and stress management practices on soil moisture retention and productivity of cotton under 

rainfed vertisol with the test variety SVPR - 2. The experiments were laid out in split plot design replicated thrice. 

The main plot treatments consisted of different in situ moisture conservation measures viz., Broad Bed and Furrows 

(I ), Ridges and Furrows (I ) and Compartmental Bunding (I ). The subplot comprises the stress management 1 2 3

  practices viz., Soil application of Pusa hydrogel @ 5 kg/ha (S ), Soil application of Pusa hydrogel @ 5 kg/ha + foliar 1

spray of (1%) KCl (S ) , Soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of (5%) Kaolin (S ), Soil application 2 3

 of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 ml/ha(S ), Soil application of Pusa hydrogel @ 5 kg/ha + 4

foliar spray of Salicylic acid 100 ppm (S ) and Control (S ). The results of this study showed that treatment 5 6

combination of broad bed and furrow with soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 
 ml/hahad recorded significantly higher values of the quality parameters viz., seed index and lint Index and seed 

-1 -1 cotton yield 1,580 kg ha (2016) and 1,943 kg ha (2017). Higher fibre length, uniformity ratio, micronaire value, 

fibre strength and elongation percentage recorded under BBF.

Key words: Broad bed and furrows, fibre quality,  Pusa hydrogel, rainfed cotton

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

India ranks first in area with11.88 M ha, accounting 

30 per cent of world average and 22 per cent (351 

lakh bales of lint) of the world cotton production with 

a lint productivity of 568 kg/ha (Anonymous, 2017). 

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 

Amount of  Reading of test at 520 nm – Reading of test at 420 nm X 0.29 X 0.15 X

α-tocopherol in = Reading of standard at 520 nm

µg/g of sample   Total volume of homogenate

   Volume used X Weight of the sample

Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid

MCU 5

TCB 37 x G.anomalum
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41.19 lakh hectares, which is of 33.66 per cent of 

area under cotton in India with a production of 81 

lakh bales and productivity of  334 kg/ha (CAB -

Press release, 2019). Most of the cotton grown in 

Maharashtra is rainfed Bt cotton. Nagpur district 

of Maharashtra, which is located in the Vidarbha 

region of the state, has a significant place with 

respect to cotton cultivation.  Since  year 2000, 

cotton had gained importance as in 1998-1999 

the cotton production in Nagpur district was only 

56500 hectares and in 2017-2018 the area 

reported under cotton was increased to 0.145 

million hectares. Cotton production was 

increased from 11883 tonnes (during year 1998-

1999) to 59092 tonnes (during year 2017-2018). 

Data of average cotton yield/ha of Nagpur district 

showed that during year 1998-1999 it was 

reported at 0.21/ha and it was increased to 

0.41/ha in year 2017-2018.

 Huge number of literature is available on 

Bt cotton impacts; while most of the studies show 

positive economic benefits to the farmers, along 

with some studies which questions the outcomes 

of Bt cotton impacts. Most of the previous studies 

analysed the economic impacts of Bt cotton 

adoption in different parts of India neglecting the 

land use impacts due to Bt cotton adoption. In 

this view, this research aims at analysing 

agricultural land use change due to Bt cotton 

adoption in Nagpur district of Maharashtra. In 

the above perspective, this paper analyse the  

historical change in agricultural land use and 

study the growth rate of area, production and 

yield to understand the impacts of Bt cotton on 

agricultural land use change in Nagpur district.

MATERIALS AND METHODS

 Descriptive statistics of the secondary 

data were analyzed for mean, standard deviation 

and coefficient of variation etc. Temporal 

dynamics of land use change in Nagpur district 

for two periods (period1 from 1998-1999 to 2005-

2006 and period 2 from  2009-2010 to 2016-

2017) were studied and compared.

 This study analysed trend in area, 

production, productivity of cotton and other 

major crops grown in Nagpur district for the 

historical period between 1998-1999 to 2017-

2018 using secondary data which were collected 

from various sources viz, website of Directorate of 

Economics and Statistics, Ministry of Agriculture 

and Farmers Welfare, published reports of 

government departments, reports of taluk 

agricultural offices in Nagpur district etc.

 To study the  trend in area, production 

and productivity of cotton in Nagpur over period 

from 2000-2001 to 2017-2018 both simple and 

compound growth rates were estimated  using 

simple growth model and least square  growth 

model for computing the compound growth rate  

respectively. 

 

 Simple growth model : This is simple 

one period growth rate , where simple method of 

using  two periods Y and Y are used. The t t-1 

following formula is applied to find the growth.

g {Y  -Y Y  }x100; t-1  = t t-1/ t-1

where g is percentage growth or relative change  t-1   

in variable Y from period t-1 to t

 

 Compound annual growth rate :  The 

compound annual growth rate (CAGR) was 

calculated by fitting exponential function of the 

form mentioned below for cotton area, yield and 

production values for the period 2000-2001 to 

2017-2018.

 The below mentioned exponential 

functional form was used to represent the time 

series growth in cotton area, yield and 

production.   It is estimated by fitting a log-linear 

transformed model of the below functional form, 

which was further estimated using Ordinary 

Least Square regression method. 
t Y =Y (1+g) U ...................................(1)t 0 t

Where,

Channanamchery, Kharbikar, Patil and Kethineni

Yt= Value of area, production or yield of cotton for 

the year't'

t = Time variable (1,2,…,n) for each period/year

Y  = Constant term0

g = Compound growth rate.

Taking Natural logarithm of the equation it can 

be rearrange as follows

ln Y =lnY +t ln(l + g)……………………..(2)t 0

now 

α = lnY ; β=ln (1+g)0

then

ln Y = α + β t……………………..(3)t 

adding disturbance  term to the equation (3) we get

 ln Y = α + β t + u ........................(4)t t  

This model is linear regression model which is 

linear in parameters α and β.

We can compute the average annual compound 

growth rate using the following formula which 

use  estimate of parameter β which is obtained 

from fitting an OLS regression to the values). 

The compound growth rate in percentage (CGR) = 

[antilog ()-1]x100……(5).

RESULTS AND DISCUSSION

 Since 2002, there is a growing trend in 

mass adoption  of Bt cotton among farmers in 

Nagpur district of Maharashtra. In this 

perspective, present study analysed how 

historical changes such as Bt technology 

introduction in agriculture alters the crop 

choices among the farmers which also impacting 

on agricultural land use pattern over time. From 

perusal of Table 1 it is known that the share of 

cotton area of both the net cropped area and 

gross cropped area  doubled within eight years 

from it's initial share during 2009 -2010.

 Compound growth rates for area, 

production and productivity for the period of 

eighteen years starting from 2000-2001 to 2017-

2018 were worked out for Nagpur district, 

Maharashtra and India.

 Compound annual growth rates of area, 

production and productivity of cotton in Nagpur 

Table 1: Status of cotton cultivation in Nagpur district of Maharashtra from 2009-2010 to 2016-2017

Year Cotton area (ha) Per cent share in  Per cent share in 
  net cropped area gross cropped area 

2009-2010 63600 11.58 9.83

2010-2011 80800 14.71 12.35

2011-2012 102100 18.59 15.93

2012-2013 89400 16.26 13.94

2013-2014 92400 16.76 14.27

2014-2015 111300 20.15 17.15

2015-2016 126400 22.85 19.45

2016-2017 136500 24.37 20.72

From Fig. 1 it is evident for the period between 

2013-2014 to 2017-2018, Nagpur district 

showed higher cotton yield as compared to the 

state average yield obtained for these years. 

During year 2013-2014, the average cotton yield 

realised was 341 kg/ha in Nagpur as state 

average yield was only 277 kg/ha. During 2017-

2018 the average cotton yield of Nagpur district 

was 407 kg/ha as compared to state average 

yield of 345 kg/ha which is low. Fig. 1.  Comparison cotton yield(kg/ha) of Nagpur district 

and Maharashtra from 2013-2014 to 2017-2018
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award. A copy of the thesis with date of clearing the thesis examination 

or declaration of the result alongwith one copy of the reports of two 

external examiner may be submitted to the Secretary, CRDA by 31 
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and a certificate will be given at the time of All India Coordinated 
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Studies on the effect of In situ soil moisture conservation techniques, 

soil conditioner (Pusa hydrogel) with stress management practices on 

fibre quality parameters and productivity of rainfed Cotton

A. MOHAMMED ASHRAF* AND T. RAGAVAN

Tamil Nadu Agricultural University, ICAR - Krishi Vigyan Kendra, Tiruvallur - 602 025

*Email: ashrafbsa09040@gmail.com

ABSTRACT : A field experiments was conducted at Regional Research Station, Aruppukottai, Tamil Nadu 

Agricultural University, Coimbatore, during rabi of 2016 and 2017 to study the impact of in situ moisture 

conservation and stress management practices on soil moisture retention and productivity of cotton under 

rainfed vertisol with the test variety SVPR - 2. The experiments were laid out in split plot design replicated thrice. 

The main plot treatments consisted of different in situ moisture conservation measures viz., Broad Bed and Furrows 

(I ), Ridges and Furrows (I ) and Compartmental Bunding (I ). The subplot comprises the stress management 1 2 3

  practices viz., Soil application of Pusa hydrogel @ 5 kg/ha (S ), Soil application of Pusa hydrogel @ 5 kg/ha + foliar 1

spray of (1%) KCl (S ) , Soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of (5%) Kaolin (S ), Soil application 2 3

 of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 ml/ha(S ), Soil application of Pusa hydrogel @ 5 kg/ha + 4

foliar spray of Salicylic acid 100 ppm (S ) and Control (S ). The results of this study showed that treatment 5 6

combination of broad bed and furrow with soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 
 ml/hahad recorded significantly higher values of the quality parameters viz., seed index and lint Index and seed 

-1 -1 cotton yield 1,580 kg ha (2016) and 1,943 kg ha (2017). Higher fibre length, uniformity ratio, micronaire value, 

fibre strength and elongation percentage recorded under BBF.

Key words: Broad bed and furrows, fibre quality,  Pusa hydrogel, rainfed cotton

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

India ranks first in area with11.88 M ha, accounting 

30 per cent of world average and 22 per cent (351 

lakh bales of lint) of the world cotton production with 

a lint productivity of 568 kg/ha (Anonymous, 2017). 

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 
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Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid
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41.19 lakh hectares, which is of 33.66 per cent of 

area under cotton in India with a production of 81 

lakh bales and productivity of  334 kg/ha (CAB -

Press release, 2019). Most of the cotton grown in 

Maharashtra is rainfed Bt cotton. Nagpur district 

of Maharashtra, which is located in the Vidarbha 

region of the state, has a significant place with 

respect to cotton cultivation.  Since  year 2000, 

cotton had gained importance as in 1998-1999 

the cotton production in Nagpur district was only 

56500 hectares and in 2017-2018 the area 

reported under cotton was increased to 0.145 

million hectares. Cotton production was 

increased from 11883 tonnes (during year 1998-

1999) to 59092 tonnes (during year 2017-2018). 

Data of average cotton yield/ha of Nagpur district 

showed that during year 1998-1999 it was 

reported at 0.21/ha and it was increased to 

0.41/ha in year 2017-2018.

 Huge number of literature is available on 

Bt cotton impacts; while most of the studies show 

positive economic benefits to the farmers, along 

with some studies which questions the outcomes 

of Bt cotton impacts. Most of the previous studies 

analysed the economic impacts of Bt cotton 

adoption in different parts of India neglecting the 

land use impacts due to Bt cotton adoption. In 

this view, this research aims at analysing 

agricultural land use change due to Bt cotton 

adoption in Nagpur district of Maharashtra. In 

the above perspective, this paper analyse the  

historical change in agricultural land use and 

study the growth rate of area, production and 

yield to understand the impacts of Bt cotton on 

agricultural land use change in Nagpur district.

MATERIALS AND METHODS

 Descriptive statistics of the secondary 

data were analyzed for mean, standard deviation 

and coefficient of variation etc. Temporal 

dynamics of land use change in Nagpur district 

for two periods (period1 from 1998-1999 to 2005-

2006 and period 2 from  2009-2010 to 2016-

2017) were studied and compared.

 This study analysed trend in area, 

production, productivity of cotton and other 

major crops grown in Nagpur district for the 

historical period between 1998-1999 to 2017-

2018 using secondary data which were collected 

from various sources viz, website of Directorate of 

Economics and Statistics, Ministry of Agriculture 

and Farmers Welfare, published reports of 

government departments, reports of taluk 

agricultural offices in Nagpur district etc.

 To study the  trend in area, production 

and productivity of cotton in Nagpur over period 

from 2000-2001 to 2017-2018 both simple and 

compound growth rates were estimated  using 

simple growth model and least square  growth 

model for computing the compound growth rate  

respectively. 

 

 Simple growth model : This is simple 

one period growth rate , where simple method of 

using  two periods Y and Y are used. The t t-1 

following formula is applied to find the growth.

g {Y  -Y Y  }x100; t-1  = t t-1/ t-1

where g is percentage growth or relative change  t-1   

in variable Y from period t-1 to t

 

 Compound annual growth rate :  The 

compound annual growth rate (CAGR) was 

calculated by fitting exponential function of the 

form mentioned below for cotton area, yield and 

production values for the period 2000-2001 to 

2017-2018.

 The below mentioned exponential 

functional form was used to represent the time 

series growth in cotton area, yield and 

production.   It is estimated by fitting a log-linear 

transformed model of the below functional form, 

which was further estimated using Ordinary 

Least Square regression method. 
t Y =Y (1+g) U ...................................(1)t 0 t

Where,

Channanamchery, Kharbikar, Patil and Kethineni

Yt= Value of area, production or yield of cotton for 

the year't'

t = Time variable (1,2,…,n) for each period/year

Y  = Constant term0

g = Compound growth rate.

Taking Natural logarithm of the equation it can 

be rearrange as follows

ln Y =lnY +t ln(l + g)……………………..(2)t 0

now 

α = lnY ; β=ln (1+g)0

then

ln Y = α + β t……………………..(3)t 

adding disturbance  term to the equation (3) we get

 ln Y = α + β t + u ........................(4)t t  

This model is linear regression model which is 

linear in parameters α and β.

We can compute the average annual compound 

growth rate using the following formula which 

use  estimate of parameter β which is obtained 

from fitting an OLS regression to the values). 

The compound growth rate in percentage (CGR) = 

[antilog ()-1]x100……(5).

RESULTS AND DISCUSSION

 Since 2002, there is a growing trend in 

mass adoption  of Bt cotton among farmers in 

Nagpur district of Maharashtra. In this 

perspective, present study analysed how 

historical changes such as Bt technology 

introduction in agriculture alters the crop 

choices among the farmers which also impacting 

on agricultural land use pattern over time. From 

perusal of Table 1 it is known that the share of 

cotton area of both the net cropped area and 

gross cropped area  doubled within eight years 

from it's initial share during 2009 -2010.

 Compound growth rates for area, 

production and productivity for the period of 

eighteen years starting from 2000-2001 to 2017-

2018 were worked out for Nagpur district, 

Maharashtra and India.

 Compound annual growth rates of area, 

production and productivity of cotton in Nagpur 

Table 1: Status of cotton cultivation in Nagpur district of Maharashtra from 2009-2010 to 2016-2017

Year Cotton area (ha) Per cent share in  Per cent share in 
  net cropped area gross cropped area 

2009-2010 63600 11.58 9.83

2010-2011 80800 14.71 12.35

2011-2012 102100 18.59 15.93

2012-2013 89400 16.26 13.94

2013-2014 92400 16.76 14.27

2014-2015 111300 20.15 17.15

2015-2016 126400 22.85 19.45

2016-2017 136500 24.37 20.72

From Fig. 1 it is evident for the period between 

2013-2014 to 2017-2018, Nagpur district 

showed higher cotton yield as compared to the 

state average yield obtained for these years. 

During year 2013-2014, the average cotton yield 

realised was 341 kg/ha in Nagpur as state 

average yield was only 277 kg/ha. During 2017-

2018 the average cotton yield of Nagpur district 

was 407 kg/ha as compared to state average 

yield of 345 kg/ha which is low. Fig. 1.  Comparison cotton yield(kg/ha) of Nagpur district 

and Maharashtra from 2013-2014 to 2017-2018

Impacts of Bt adoption on agricultural land use124 125
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Fig. 1. Fetal monster showing cyclopia and arhinia

ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

is done to cotton stalk. Most of the cotton stalk produced is treated as waste, though about 5-6  being used per cent

for commercial purposes and around 15-

Business perspective and entrepreneurship opportunities in cotton stalk 
by product based industry in India

V. G. ARUDE

ICAR-Central Institute for Research on Cotton Technology, Mumbai, India

Email: arudevg@gmail.com

 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

tonnes in 2020-2021 (USDA, 2020). Cotton is 

cultivated mainly for its fibre which is the most 

importa

Arude, V. G. 2020. Business perspective and 

entrepreneurship opportunities in cotton 

stalk by- product based industry in India. 
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Editor-in-Chief

ANNOUNCEMENT

Dear Colleagues,

 It is a matter of great proud and privilege for me to bring to your 

kind notice that the “Cotton Research and Development Association”, 

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

Development” during January to December in a Particular year will be 

eligible for the above award.

 This award will be in four distinct categories i.e. Crop 

Improvement, Crop Production, Crop Protection and Social Sciences.

II. Best Thesis Award (M.Sc. and Ph.D.)

 The thesis (M.Sc. or Ph.D.) submitted by any student during 

January, 2019 to December, 2020 on cotton crop with any discipline 

at any State Agricultural University or Institute is eligible for the 

award. A copy of the thesis with date of clearing the thesis examination 

or declaration of the result alongwith one copy of the reports of two 

external examiner may be submitted to the Secretary, CRDA by 31 

January 2021 positively.

 The result of the award will be intimated by March, 2021. A plaque 

and a certificate will be given at the time of All India Coordinated 

Cotton Improvement Project Meeting normally held in the first week of 

April every year.

Secretary, CRDA
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Studies on the effect of In situ soil moisture conservation techniques, 

soil conditioner (Pusa hydrogel) with stress management practices on 

fibre quality parameters and productivity of rainfed Cotton
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ABSTRACT : A field experiments was conducted at Regional Research Station, Aruppukottai, Tamil Nadu 

Agricultural University, Coimbatore, during rabi of 2016 and 2017 to study the impact of in situ moisture 

conservation and stress management practices on soil moisture retention and productivity of cotton under 

rainfed vertisol with the test variety SVPR - 2. The experiments were laid out in split plot design replicated thrice. 

The main plot treatments consisted of different in situ moisture conservation measures viz., Broad Bed and Furrows 

(I ), Ridges and Furrows (I ) and Compartmental Bunding (I ). The subplot comprises the stress management 1 2 3

  practices viz., Soil application of Pusa hydrogel @ 5 kg/ha (S ), Soil application of Pusa hydrogel @ 5 kg/ha + foliar 1

spray of (1%) KCl (S ) , Soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of (5%) Kaolin (S ), Soil application 2 3

 of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 ml/ha(S ), Soil application of Pusa hydrogel @ 5 kg/ha + 4

foliar spray of Salicylic acid 100 ppm (S ) and Control (S ). The results of this study showed that treatment 5 6

combination of broad bed and furrow with soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 
 ml/hahad recorded significantly higher values of the quality parameters viz., seed index and lint Index and seed 

-1 -1 cotton yield 1,580 kg ha (2016) and 1,943 kg ha (2017). Higher fibre length, uniformity ratio, micronaire value, 

fibre strength and elongation percentage recorded under BBF.

Key words: Broad bed and furrows, fibre quality,  Pusa hydrogel, rainfed cotton

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

India ranks first in area with11.88 M ha, accounting 

30 per cent of world average and 22 per cent (351 

lakh bales of lint) of the world cotton production with 

a lint productivity of 568 kg/ha (Anonymous, 2017). 

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 
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District of Maharashtra are presented in Table 2. It 

shows that the average cotton area for the study 

period from 2000-2001 to 2017-2018 is 84498.4 

hectares. Results obtained from analysis of relative 

change showed that 113.65 per cent increase in 

the area cultivated under cotton from the year 

2000-2001, which implies a significant conversion 

of available cultivable area into cotton cultivation 

during the study period. Similarly the average 

production of cotton over the period was 24229.25 

tonnes with an average productivity of 0.2 t/ha. 

Simple growth analysis results showed that the 

production showed a 347.49 per cent, growth over 

the studied period but the growth trend in 

productivity was 104.83 per cent. Similarly, the 

CAGR of cotton area, production and yield  showed 

3.84, 9.27 and 3.56 per cent, respectively. The 

estimated growth equation for cotton area using 

semi log function was log Y = 10.95 + 0.039 t with 
2R  value of 54 per cent. CAGR of 3.84 per cent in 

cotton area indicates a significant increase in the 

area at the rate of 3.84 per cent/annum.

 Table 3 shows the simple and compound  

annual growth rates of area, production and yield 

of cotton in Maharashtra state. Results revealed 

that the average cotton area, production and 

yield for the study period from 2000-2001 to 

2017-2018 is 35 lakh hectares, 9.75 lakh tonnes 

and 0.27 t/ha, respectively. The CAGR for  cotton 

area, production and yield showed 2.11, 8.25 

and 6.01 per cent growth, respectively in 

Maharashtra. 

 Perusal of Table 4 showed 101.2 lakh 

hectares of cotton area with production of 39.43 

lakh tonnes with average yield of 0.37 tonnes /ha 

in India during 2000-01 to 2017-18. Increment 

in cotton area, production and yield obtained 

were 34.3, 186.13 and 112.83 per cent, 

respectively. The CAGR results showed that  

area, production and yield of cotton showed 2.45, 

7.96 and 5.35 per cent growth, respectively 

during this period.

 Perusal of Table 5 showed the results of 

growth analysis for the periods viz., 2000-2001 to 

2008-2009, 2009-2010 to 2017-2018 and 2000-

2001 to 2017-2018. CAGR of - 4.54  per cent was 

obtained for area for first period i.e. 2000-2001 to 

2008-2009. Similarly, results showed a CAGR 

value of 1.98 per cent  in the case of cotton 

production and for yield CAGR was 6.85 per cent. 

First period results of cotton land use in Nagpur 

showed a negative trend in area under cotton and 

Table 2: Compound annual  growth rates of area, production and yield of cotton in Nagpur district  of Maharashtra from 2000-

2001 to 2017-2018

Description  Mean CV (%) Relative  Compound 
   Change (%) Growth 
    Rate (%)

Area(ha) 84498.4 32.05 113.65 3.84**(54.04)

Production (t) 24229.25 80.58 347.49 9.27**(63.45)

Yield(t/ha) 0.27 43.02 104.83 3.56*(38.79)

2 Note: Figures in parentheses show R (%) values.
** t-ratio is significant at 1% level of significance. * t-ratio is significant at 5% level of significance.

Table 3: Compound annual growth rates of area, production and yield of cotton in Maharashtra from 2000-2001 to 2017-2018

Description  Mean CV (%) Compound 
   Growth Rate (%)

Area(‘000ha) 3502 15.77 2.11***(67.93)

Production (000t) 974.82 40.98 8.25***(83.53)

Yield(t/ha) 0.270 32.36 6.01***(71.02)

2Note: Figures in parentheses show R  (%) values.
** t-ratio is significant at 1% level of significance. * t-ratio is significant at 5% level of significance and NS is Non significant t ratio

Channanamchery, Kharbikar, Patil and Kethineni

Table 4: Compound annual growth rates of area, production and yield of cotton in India from 2000-2001 to 2017-2018

Description  Mean CV (%) Relative  Compound 
   Change (%) Growth 
    Rate (%)

Area (000, ha) 10122.4 16.43 34.3 2.45***(72.3)

Production (000, t) 3943.51 42.88 186.13 7.96***(82.8)

Yield(t/ha) 0.3752 31.16 112.83 5.35***(72)

2Note: Figures in parentheses show R  (%) values.
** t-ratio is significant at 1% level of significance. * t-ratio is significant at 5% level of significance and NS is Non significant t ratio

Table  5 : Compound annual growth rates of area, production and yield of cotton in Nagpur district for periods 2000-2001 to 

2008-2009 , 2009-2010 to 2017-2018 and 2000-2001 to 2017-2018

Period CAGR of  CAGR of  CAGR of 
 area (%) production (%) yield (%)

2000-2001 to 2008-2009 -4.54*(53) 1.98(6)NS 6.85*(62)

2009-2010 to 2017-2018 9.64**(89.5) 18.07**(68) 7.4 NS(30)

2000-2001 to 2017-2018 3.84**(54.04) 9.27**(63.45) 3.56*(38.79)

2Note: Figures in parentheses show R  (%) values.
** t-ratio is significant at 1% level of significance. * t-ratio is significant at 5% level of significance and NS is Non significant t ratio

later in the second period viz., 2009-2010 to 

2017-2018 the growth with which cotton area 

increased was 9.64 per cent with a total growth 

rate of 3.84 per cent for the total period, viz., 

2000-2001 to 2017-2018. Similarly, second 

period showed a production and yield growth 

rates of 18 and 7.4 per cent, respectively as 

compared to their lower growth rate values 

during the first perio.

 It is apparent from Fig. 2 that cotton 

production in Nagpur district was increased 

constantly in spite of few years showed decreased 

production compared to that of previous year;  

for example for years 2000-2001, 2008-2009 and 

2017-2018 for which cotton production was 

reduced compared to previous year's production. 

2016-2017 was the year which realised a 

significant increase in cotton production i.e. 

93534 tonnes and it reduced to 59092 tonnes in 

year 2017-2018. Area under cotton cultivation 

also showed a similar increasing and positive 

trend which is evident from Fig. 2. During 1998-

99 the cotton area reported in Nagpur district 

was 56500 ha and it was increased to 145168 

hectares during 2017-2018. During 2008-2009 

and 2012-2013 in which area under cotton 

showed decreasing trend from its previous year. 

Productivity increased from 210.3 kg/ha in 

1998-2099 to 407 kg/ha in 2017-2018. Year 

2016-2017 was a year recorded with bumper 

cotton yield of 685.2 kg/ha and it was the 

highest recorded yield of the district over the 

study period.

 From Table 6 it is evident that CAGR of 

cultivated area of crops viz. cotton (3.84 %), rice 

(5.95 %), wheat (5.7 %), gram (4.78 %) and red 

gram (1.55 %) showed positive trend during the 

study period compared to crops such as 

Fig. 2.  Trend in Cotton Area, Production And Yield(Kg/Ha) 
of Nagpur District of Maharashtra from 1998-99 To 
2017-18
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Fig. 1. Fetal monster showing cyclopia and arhinia

ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

is done to cotton stalk. Most of the cotton stalk produced is treated as waste, though about 5-6  being used per cent

for commercial purposes and around 15-

Business perspective and entrepreneurship opportunities in cotton stalk 
by product based industry in India

V. G. ARUDE

ICAR-Central Institute for Research on Cotton Technology, Mumbai, India

Email: arudevg@gmail.com

 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

tonnes in 2020-2021 (USDA, 2020). Cotton is 

cultivated mainly for its fibre which is the most 

importa

Arude, V. G. 2020. Business perspective and 

entrepreneurship opportunities in cotton 

stalk by- product based industry in India. 
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Studies on the effect of In situ soil moisture conservation techniques, 
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ABSTRACT : A field experiments was conducted at Regional Research Station, Aruppukottai, Tamil Nadu 

Agricultural University, Coimbatore, during rabi of 2016 and 2017 to study the impact of in situ moisture 

conservation and stress management practices on soil moisture retention and productivity of cotton under 

rainfed vertisol with the test variety SVPR - 2. The experiments were laid out in split plot design replicated thrice. 

The main plot treatments consisted of different in situ moisture conservation measures viz., Broad Bed and Furrows 

(I ), Ridges and Furrows (I ) and Compartmental Bunding (I ). The subplot comprises the stress management 1 2 3

  practices viz., Soil application of Pusa hydrogel @ 5 kg/ha (S ), Soil application of Pusa hydrogel @ 5 kg/ha + foliar 1

spray of (1%) KCl (S ) , Soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of (5%) Kaolin (S ), Soil application 2 3

 of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 ml/ha(S ), Soil application of Pusa hydrogel @ 5 kg/ha + 4

foliar spray of Salicylic acid 100 ppm (S ) and Control (S ). The results of this study showed that treatment 5 6

combination of broad bed and furrow with soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 
 ml/hahad recorded significantly higher values of the quality parameters viz., seed index and lint Index and seed 

-1 -1 cotton yield 1,580 kg ha (2016) and 1,943 kg ha (2017). Higher fibre length, uniformity ratio, micronaire value, 

fibre strength and elongation percentage recorded under BBF.

Key words: Broad bed and furrows, fibre quality,  Pusa hydrogel, rainfed cotton

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

India ranks first in area with11.88 M ha, accounting 

30 per cent of world average and 22 per cent (351 

lakh bales of lint) of the world cotton production with 

a lint productivity of 568 kg/ha (Anonymous, 2017). 

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 

Amount of  Reading of test at 520 nm – Reading of test at 420 nm X 0.29 X 0.15 X

α-tocopherol in = Reading of standard at 520 nm

µg/g of sample   Total volume of homogenate

   Volume used X Weight of the sample

Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid

MCU 5

TCB 37 x G.anomalum

G.anomalum x G.anomalum 
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District of Maharashtra are presented in Table 2. It 

shows that the average cotton area for the study 

period from 2000-2001 to 2017-2018 is 84498.4 

hectares. Results obtained from analysis of relative 

change showed that 113.65 per cent increase in 

the area cultivated under cotton from the year 

2000-2001, which implies a significant conversion 

of available cultivable area into cotton cultivation 

during the study period. Similarly the average 

production of cotton over the period was 24229.25 

tonnes with an average productivity of 0.2 t/ha. 

Simple growth analysis results showed that the 

production showed a 347.49 per cent, growth over 

the studied period but the growth trend in 

productivity was 104.83 per cent. Similarly, the 

CAGR of cotton area, production and yield  showed 

3.84, 9.27 and 3.56 per cent, respectively. The 

estimated growth equation for cotton area using 

semi log function was log Y = 10.95 + 0.039 t with 
2R  value of 54 per cent. CAGR of 3.84 per cent in 

cotton area indicates a significant increase in the 

area at the rate of 3.84 per cent/annum.

 Table 3 shows the simple and compound  

annual growth rates of area, production and yield 

of cotton in Maharashtra state. Results revealed 

that the average cotton area, production and 

yield for the study period from 2000-2001 to 

2017-2018 is 35 lakh hectares, 9.75 lakh tonnes 

and 0.27 t/ha, respectively. The CAGR for  cotton 

area, production and yield showed 2.11, 8.25 

and 6.01 per cent growth, respectively in 

Maharashtra. 

 Perusal of Table 4 showed 101.2 lakh 

hectares of cotton area with production of 39.43 

lakh tonnes with average yield of 0.37 tonnes /ha 

in India during 2000-01 to 2017-18. Increment 

in cotton area, production and yield obtained 

were 34.3, 186.13 and 112.83 per cent, 

respectively. The CAGR results showed that  

area, production and yield of cotton showed 2.45, 

7.96 and 5.35 per cent growth, respectively 

during this period.

 Perusal of Table 5 showed the results of 

growth analysis for the periods viz., 2000-2001 to 

2008-2009, 2009-2010 to 2017-2018 and 2000-

2001 to 2017-2018. CAGR of - 4.54  per cent was 

obtained for area for first period i.e. 2000-2001 to 

2008-2009. Similarly, results showed a CAGR 

value of 1.98 per cent  in the case of cotton 

production and for yield CAGR was 6.85 per cent. 

First period results of cotton land use in Nagpur 

showed a negative trend in area under cotton and 

Table 2: Compound annual  growth rates of area, production and yield of cotton in Nagpur district  of Maharashtra from 2000-

2001 to 2017-2018

Description  Mean CV (%) Relative  Compound 
   Change (%) Growth 
    Rate (%)

Area(ha) 84498.4 32.05 113.65 3.84**(54.04)

Production (t) 24229.25 80.58 347.49 9.27**(63.45)

Yield(t/ha) 0.27 43.02 104.83 3.56*(38.79)

2 Note: Figures in parentheses show R (%) values.
** t-ratio is significant at 1% level of significance. * t-ratio is significant at 5% level of significance.

Table 3: Compound annual growth rates of area, production and yield of cotton in Maharashtra from 2000-2001 to 2017-2018

Description  Mean CV (%) Compound 
   Growth Rate (%)

Area(‘000ha) 3502 15.77 2.11***(67.93)

Production (000t) 974.82 40.98 8.25***(83.53)

Yield(t/ha) 0.270 32.36 6.01***(71.02)

2Note: Figures in parentheses show R  (%) values.
** t-ratio is significant at 1% level of significance. * t-ratio is significant at 5% level of significance and NS is Non significant t ratio

Channanamchery, Kharbikar, Patil and Kethineni

Table 4: Compound annual growth rates of area, production and yield of cotton in India from 2000-2001 to 2017-2018

Description  Mean CV (%) Relative  Compound 
   Change (%) Growth 
    Rate (%)

Area (000, ha) 10122.4 16.43 34.3 2.45***(72.3)

Production (000, t) 3943.51 42.88 186.13 7.96***(82.8)

Yield(t/ha) 0.3752 31.16 112.83 5.35***(72)

2Note: Figures in parentheses show R  (%) values.
** t-ratio is significant at 1% level of significance. * t-ratio is significant at 5% level of significance and NS is Non significant t ratio

Table  5 : Compound annual growth rates of area, production and yield of cotton in Nagpur district for periods 2000-2001 to 

2008-2009 , 2009-2010 to 2017-2018 and 2000-2001 to 2017-2018

Period CAGR of  CAGR of  CAGR of 
 area (%) production (%) yield (%)

2000-2001 to 2008-2009 -4.54*(53) 1.98(6)NS 6.85*(62)

2009-2010 to 2017-2018 9.64**(89.5) 18.07**(68) 7.4 NS(30)

2000-2001 to 2017-2018 3.84**(54.04) 9.27**(63.45) 3.56*(38.79)

2Note: Figures in parentheses show R  (%) values.
** t-ratio is significant at 1% level of significance. * t-ratio is significant at 5% level of significance and NS is Non significant t ratio

later in the second period viz., 2009-2010 to 

2017-2018 the growth with which cotton area 

increased was 9.64 per cent with a total growth 

rate of 3.84 per cent for the total period, viz., 

2000-2001 to 2017-2018. Similarly, second 

period showed a production and yield growth 

rates of 18 and 7.4 per cent, respectively as 

compared to their lower growth rate values 

during the first perio.

 It is apparent from Fig. 2 that cotton 

production in Nagpur district was increased 

constantly in spite of few years showed decreased 

production compared to that of previous year;  

for example for years 2000-2001, 2008-2009 and 

2017-2018 for which cotton production was 

reduced compared to previous year's production. 

2016-2017 was the year which realised a 

significant increase in cotton production i.e. 

93534 tonnes and it reduced to 59092 tonnes in 

year 2017-2018. Area under cotton cultivation 

also showed a similar increasing and positive 

trend which is evident from Fig. 2. During 1998-

99 the cotton area reported in Nagpur district 

was 56500 ha and it was increased to 145168 

hectares during 2017-2018. During 2008-2009 

and 2012-2013 in which area under cotton 

showed decreasing trend from its previous year. 

Productivity increased from 210.3 kg/ha in 

1998-2099 to 407 kg/ha in 2017-2018. Year 

2016-2017 was a year recorded with bumper 

cotton yield of 685.2 kg/ha and it was the 

highest recorded yield of the district over the 

study period.

 From Table 6 it is evident that CAGR of 

cultivated area of crops viz. cotton (3.84 %), rice 

(5.95 %), wheat (5.7 %), gram (4.78 %) and red 

gram (1.55 %) showed positive trend during the 

study period compared to crops such as 

Fig. 2.  Trend in Cotton Area, Production And Yield(Kg/Ha) 
of Nagpur District of Maharashtra from 1998-99 To 
2017-18
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ABSTRACT : A field experiments was conducted at Regional Research Station, Aruppukottai, Tamil Nadu 

Agricultural University, Coimbatore, during rabi of 2016 and 2017 to study the impact of in situ moisture 

conservation and stress management practices on soil moisture retention and productivity of cotton under 

rainfed vertisol with the test variety SVPR - 2. The experiments were laid out in split plot design replicated thrice. 

The main plot treatments consisted of different in situ moisture conservation measures viz., Broad Bed and Furrows 

(I ), Ridges and Furrows (I ) and Compartmental Bunding (I ). The subplot comprises the stress management 1 2 3

  practices viz., Soil application of Pusa hydrogel @ 5 kg/ha (S ), Soil application of Pusa hydrogel @ 5 kg/ha + foliar 1

spray of (1%) KCl (S ) , Soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of (5%) Kaolin (S ), Soil application 2 3

 of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 ml/ha(S ), Soil application of Pusa hydrogel @ 5 kg/ha + 4

foliar spray of Salicylic acid 100 ppm (S ) and Control (S ). The results of this study showed that treatment 5 6

combination of broad bed and furrow with soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 
 ml/hahad recorded significantly higher values of the quality parameters viz., seed index and lint Index and seed 

-1 -1 cotton yield 1,580 kg ha (2016) and 1,943 kg ha (2017). Higher fibre length, uniformity ratio, micronaire value, 

fibre strength and elongation percentage recorded under BBF.

Key words: Broad bed and furrows, fibre quality,  Pusa hydrogel, rainfed cotton

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

India ranks first in area with11.88 M ha, accounting 

30 per cent of world average and 22 per cent (351 

lakh bales of lint) of the world cotton production with 

a lint productivity of 568 kg/ha (Anonymous, 2017). 

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 

Amount of  Reading of test at 520 nm – Reading of test at 420 nm X 0.29 X 0.15 X

α-tocopherol in = Reading of standard at 520 nm

µg/g of sample   Total volume of homogenate

   Volume used X Weight of the sample

Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid

MCU 5

TCB 37 x G.anomalum

G.anomalum x G.anomalum 
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Table 6:  CAGR of area, production and yield of major crops in Nagpur district of Maharashtra from 2000-2001 to 2017-2018 (%)

Period CAGR of  CAGR of  CAGR of 
 Area (%) production (%) yield (%)

Cotton  3.84 9.27 3.56

Rice 5.95 8.1 2

Wheat 5.7 9.1 3.2

Gram 4.78 8.59 3.63

Red gram  1.55 2.26 0.7

Soybean -0.96 -3.21 -2.21

Black gram -5.3 -9.99 -4.32

Green gram -5.85 -5.72 0.14

Sorghum -16.94 -18.23 -1.55

Other kharif pulses -10.3 -1.31 -1.11

soyabean (-0.96 %), black gram (-5.3 %), green 

gram (-5.85 %), sorghum (-16.94 %) and other 

kharif pulses (-10.3 %) as they showed a negative 

trend in their area under cultivation. From 

results it is apparent that sorghum area has been 

reduced significantly during the study period as 

crops such as cotton and red gram were being 

cultivated more in the marginal lands of Nagpur. 

This might be  due to their better market scenario 

existed then for cotton due to strong price 

support in the form of minimum support price, 

expansion of existing demand for processing 

mills and obviously  due to perceptible economic 

impact from Bt technology as less spending on 

pesticides along with reasonable yield outcome 

helped the farmers to confidently adopt more 

areas under cotton during the study period.

 Approximately 65 per cent of India's 

cotton is produced on dry land and 35 per cent 

on irrigated land (Pan, et al., 2006). Cotton is 

optimally and efficiently grown in areas of 

deep soils but in the case of Nagpur rainfed 

cotton is grown in soils of shallow nature (less 

than 40 cm in depth) which is not conducive 

for high yield (Venugopalan, 2017). It is 

reported that regardless of increased land use 

under cotton in Nagpur district of Maharashtra, 

more than 50 per cent  of cotton cultivation 

showed very low productivity of less than 2 

bales/ha as against the national yield average 

of more than 3 bales/ha (Basu, 2017). Our 

study found that 3.56 per cent growth in 

productivity of cotton in Nagpur even though 

it is lesser as compared to that of national 

yield trend in cotton which is found to be 5.35 

per cent from the analysis. The traditional 

crops of Nagpur were sorghum, pearl millet and 

rice which has been replaced significantly by 

cash crops such as cotton, soyabean and 

oranges. Some of the past study results 

reported negative compound growth rates of 

cotton for Nagpur in area, production and 

productivity during the period 1999-2000 to 

2008-2009 (Badole and  Patil, 2013). Meanwhile, 

Kulkarni et al, 2017 found positive compound 

annual growth rates in cotton area, production 

and yield in Maharashtra for the period 1998-

2099 to 2013-2014 i.e. 1.92, 10.23 an 8.16 per 

cent, respectively. Present study revealed that 

negative CAGR of area under cotton for the period 

2000-2001 to 2008-2009 i.e.- 4.54 per cent  and 

positive CAGR for the period 2009-2010 to 2017-

2018 i.e. 9.64 per cent.

 In Vidarbha region of Maharashtra, due 

to unprecedented crop loss in drought years 

along with severe pest infestation which in turn 

created a source of debt and economic stress, 

which is often quoted cause of distress among 

farmers and farmer suicides were reported 

among the cotton farmers. In recent years it also 

reported the use of  illegal herbicide-tolerant 

c o t t o n  r e p o r t e d  i n  V i d a r b h a  r e g i o n 

Channanamchery, Kharbikar, Patil and Kethineni

(https://www.economictimes.indiatimes.com, 

2018). This area also witnessed the extinction 

of many traditional cultivars and landraces of 

cotton which are short duration in nature and 

less input intensive and hardy due to the 

introduction of Bt cotton and hybrids. After 

the Bt cotton hybrids introduction and 

reduction in area under crops such as 

sorghum and millets in this shallow soils  

ended up in degradation of soil conditions due to 

input intensive agriculture (soil erosion, soil 

nutrient loss and salinity). Moreover, in India, 

there is no prescribed rules to ensure coexistence 

of non GM and GM crops (Suman Sahai, 2004) 

which also creates difficulties in growing non Bt 

cotton varieties and marketing them separately. 

Farmer in Nagpur face cotton crop's riskiness due 

to the Bt technology's uncertainty to protect from 

pests and its low profitability in drought years as 

severe bollworm infestation and drought in recent 

years affected its profitability significantly 

(https://www.hindustantimes.com, 2018).

 Above discussed issues show that we 

need studies for measuring the implications of 

crop choices among farmers to ensure long 

term sustainability and farmer profitability in 

the study area. Present study tried to 

understand the temporal agricultural land use 

changes with respect to crop selection among 

the farmers of Nagpur and we need further 

studies towards agricultural land use change in 

Nagpur district of Maharashtra and determinants 

of farmers' decisions on crop  choices. Likewise, 

we lack documented information on underlying 

processes which impacts land use change 

among farmers which should get addressed 

through future research endeavours.

CONCLUSION

 Cotton got an utmost importance in Nagpur 

district over the study period as revealed by the 

compound growth rate (CAGR) analysis i.e. 3.84 per 

cent, 9.27 per cent and 3.56 per cent growth in area, 

production and yield, respectively. Analysis showed 

that the share of pulse crops like black gram, 

soyabean, green gram, other kharif pulses and 

millets like jowar  were reduced significantly due to 

shift of cultivable area to cotton. The results showed 

that major crops of Nagpur district during the study 

period were rice, cotton and soyabean in kharif 

season and wheat and gram during rabi season. 

Competing crops for current  land use of Nagpur 

district are cotton, soybean and red gram based on 

climatic and market situations. The growth rate of 

area, production and productivity of most of the 

important pulse and oilseed crops of Nagpur district 

declined during the study period except gram and 

red gram. Among cereals, rice and wheat showed 

positive growth rate and sorghum growth rate in 

area, production and productivity showed 

decreasing trend.

 It is evident from the results that the 

increase in the area of cotton was at the cost of 

other competing crops like millets and other 

pulses as crops like sorghum, black gram, green 

gram, soyabean and other kharif pulses reduced 

significantly. Rice, wheat, red gram and gram 

area in the district showed positive growth show 

that shifting from diversified cultivation to 

intensive monoculture due to land use 

transitions in agriculture in Nagpur district.
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ABSTRACT : A field experiments was conducted at Regional Research Station, Aruppukottai, Tamil Nadu 

Agricultural University, Coimbatore, during rabi of 2016 and 2017 to study the impact of in situ moisture 

conservation and stress management practices on soil moisture retention and productivity of cotton under 

rainfed vertisol with the test variety SVPR - 2. The experiments were laid out in split plot design replicated thrice. 

The main plot treatments consisted of different in situ moisture conservation measures viz., Broad Bed and Furrows 

(I ), Ridges and Furrows (I ) and Compartmental Bunding (I ). The subplot comprises the stress management 1 2 3

  practices viz., Soil application of Pusa hydrogel @ 5 kg/ha (S ), Soil application of Pusa hydrogel @ 5 kg/ha + foliar 1

spray of (1%) KCl (S ) , Soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of (5%) Kaolin (S ), Soil application 2 3

 of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 ml/ha(S ), Soil application of Pusa hydrogel @ 5 kg/ha + 4

foliar spray of Salicylic acid 100 ppm (S ) and Control (S ). The results of this study showed that treatment 5 6

combination of broad bed and furrow with soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 
 ml/hahad recorded significantly higher values of the quality parameters viz., seed index and lint Index and seed 

-1 -1 cotton yield 1,580 kg ha (2016) and 1,943 kg ha (2017). Higher fibre length, uniformity ratio, micronaire value, 

fibre strength and elongation percentage recorded under BBF.

Key words: Broad bed and furrows, fibre quality,  Pusa hydrogel, rainfed cotton

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

India ranks first in area with11.88 M ha, accounting 

30 per cent of world average and 22 per cent (351 

lakh bales of lint) of the world cotton production with 

a lint productivity of 568 kg/ha (Anonymous, 2017). 

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 
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Table 6:  CAGR of area, production and yield of major crops in Nagpur district of Maharashtra from 2000-2001 to 2017-2018 (%)

Period CAGR of  CAGR of  CAGR of 
 Area (%) production (%) yield (%)

Cotton  3.84 9.27 3.56

Rice 5.95 8.1 2

Wheat 5.7 9.1 3.2

Gram 4.78 8.59 3.63

Red gram  1.55 2.26 0.7

Soybean -0.96 -3.21 -2.21

Black gram -5.3 -9.99 -4.32

Green gram -5.85 -5.72 0.14

Sorghum -16.94 -18.23 -1.55

Other kharif pulses -10.3 -1.31 -1.11

soyabean (-0.96 %), black gram (-5.3 %), green 

gram (-5.85 %), sorghum (-16.94 %) and other 

kharif pulses (-10.3 %) as they showed a negative 

trend in their area under cultivation. From 

results it is apparent that sorghum area has been 

reduced significantly during the study period as 

crops such as cotton and red gram were being 

cultivated more in the marginal lands of Nagpur. 

This might be  due to their better market scenario 

existed then for cotton due to strong price 

support in the form of minimum support price, 

expansion of existing demand for processing 

mills and obviously  due to perceptible economic 

impact from Bt technology as less spending on 

pesticides along with reasonable yield outcome 

helped the farmers to confidently adopt more 

areas under cotton during the study period.

 Approximately 65 per cent of India's 

cotton is produced on dry land and 35 per cent 

on irrigated land (Pan, et al., 2006). Cotton is 

optimally and efficiently grown in areas of 

deep soils but in the case of Nagpur rainfed 

cotton is grown in soils of shallow nature (less 

than 40 cm in depth) which is not conducive 

for high yield (Venugopalan, 2017). It is 

reported that regardless of increased land use 

under cotton in Nagpur district of Maharashtra, 

more than 50 per cent  of cotton cultivation 

showed very low productivity of less than 2 

bales/ha as against the national yield average 

of more than 3 bales/ha (Basu, 2017). Our 

study found that 3.56 per cent growth in 

productivity of cotton in Nagpur even though 

it is lesser as compared to that of national 

yield trend in cotton which is found to be 5.35 

per cent from the analysis. The traditional 

crops of Nagpur were sorghum, pearl millet and 

rice which has been replaced significantly by 

cash crops such as cotton, soyabean and 

oranges. Some of the past study results 

reported negative compound growth rates of 

cotton for Nagpur in area, production and 

productivity during the period 1999-2000 to 

2008-2009 (Badole and  Patil, 2013). Meanwhile, 

Kulkarni et al, 2017 found positive compound 

annual growth rates in cotton area, production 

and yield in Maharashtra for the period 1998-

2099 to 2013-2014 i.e. 1.92, 10.23 an 8.16 per 

cent, respectively. Present study revealed that 

negative CAGR of area under cotton for the period 

2000-2001 to 2008-2009 i.e.- 4.54 per cent  and 

positive CAGR for the period 2009-2010 to 2017-

2018 i.e. 9.64 per cent.

 In Vidarbha region of Maharashtra, due 

to unprecedented crop loss in drought years 

along with severe pest infestation which in turn 

created a source of debt and economic stress, 

which is often quoted cause of distress among 

farmers and farmer suicides were reported 

among the cotton farmers. In recent years it also 

reported the use of  illegal herbicide-tolerant 

c o t t o n  r e p o r t e d  i n  V i d a r b h a  r e g i o n 

Channanamchery, Kharbikar, Patil and Kethineni

(https://www.economictimes.indiatimes.com, 

2018). This area also witnessed the extinction 

of many traditional cultivars and landraces of 

cotton which are short duration in nature and 

less input intensive and hardy due to the 

introduction of Bt cotton and hybrids. After 

the Bt cotton hybrids introduction and 

reduction in area under crops such as 

sorghum and millets in this shallow soils  

ended up in degradation of soil conditions due to 

input intensive agriculture (soil erosion, soil 

nutrient loss and salinity). Moreover, in India, 

there is no prescribed rules to ensure coexistence 

of non GM and GM crops (Suman Sahai, 2004) 

which also creates difficulties in growing non Bt 

cotton varieties and marketing them separately. 

Farmer in Nagpur face cotton crop's riskiness due 

to the Bt technology's uncertainty to protect from 

pests and its low profitability in drought years as 

severe bollworm infestation and drought in recent 

years affected its profitability significantly 

(https://www.hindustantimes.com, 2018).

 Above discussed issues show that we 

need studies for measuring the implications of 

crop choices among farmers to ensure long 

term sustainability and farmer profitability in 

the study area. Present study tried to 

understand the temporal agricultural land use 

changes with respect to crop selection among 

the farmers of Nagpur and we need further 

studies towards agricultural land use change in 

Nagpur district of Maharashtra and determinants 

of farmers' decisions on crop  choices. Likewise, 

we lack documented information on underlying 

processes which impacts land use change 

among farmers which should get addressed 

through future research endeavours.

CONCLUSION

 Cotton got an utmost importance in Nagpur 

district over the study period as revealed by the 

compound growth rate (CAGR) analysis i.e. 3.84 per 

cent, 9.27 per cent and 3.56 per cent growth in area, 

production and yield, respectively. Analysis showed 

that the share of pulse crops like black gram, 

soyabean, green gram, other kharif pulses and 

millets like jowar  were reduced significantly due to 

shift of cultivable area to cotton. The results showed 

that major crops of Nagpur district during the study 

period were rice, cotton and soyabean in kharif 

season and wheat and gram during rabi season. 

Competing crops for current  land use of Nagpur 

district are cotton, soybean and red gram based on 

climatic and market situations. The growth rate of 

area, production and productivity of most of the 

important pulse and oilseed crops of Nagpur district 

declined during the study period except gram and 

red gram. Among cereals, rice and wheat showed 

positive growth rate and sorghum growth rate in 

area, production and productivity showed 

decreasing trend.

 It is evident from the results that the 

increase in the area of cotton was at the cost of 

other competing crops like millets and other 

pulses as crops like sorghum, black gram, green 

gram, soyabean and other kharif pulses reduced 

significantly. Rice, wheat, red gram and gram 

area in the district showed positive growth show 

that shifting from diversified cultivation to 

intensive monoculture due to land use 

transitions in agriculture in Nagpur district.
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ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

is done to cotton stalk. Most of the cotton stalk produced is treated as waste, though about 5-6  being used per cent

for commercial purposes and around 15-
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 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

tonnes in 2020-2021 (USDA, 2020). Cotton is 

cultivated mainly for its fibre which is the most 

importa
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ABSTRACT : A field experiments was conducted at Regional Research Station, Aruppukottai, Tamil Nadu 

Agricultural University, Coimbatore, during rabi of 2016 and 2017 to study the impact of in situ moisture 

conservation and stress management practices on soil moisture retention and productivity of cotton under 

rainfed vertisol with the test variety SVPR - 2. The experiments were laid out in split plot design replicated thrice. 

The main plot treatments consisted of different in situ moisture conservation measures viz., Broad Bed and Furrows 

(I ), Ridges and Furrows (I ) and Compartmental Bunding (I ). The subplot comprises the stress management 1 2 3

  practices viz., Soil application of Pusa hydrogel @ 5 kg/ha (S ), Soil application of Pusa hydrogel @ 5 kg/ha + foliar 1

spray of (1%) KCl (S ) , Soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of (5%) Kaolin (S ), Soil application 2 3

 of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 ml/ha(S ), Soil application of Pusa hydrogel @ 5 kg/ha + 4

foliar spray of Salicylic acid 100 ppm (S ) and Control (S ). The results of this study showed that treatment 5 6

combination of broad bed and furrow with soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 
 ml/hahad recorded significantly higher values of the quality parameters viz., seed index and lint Index and seed 

-1 -1 cotton yield 1,580 kg ha (2016) and 1,943 kg ha (2017). Higher fibre length, uniformity ratio, micronaire value, 

fibre strength and elongation percentage recorded under BBF.

Key words: Broad bed and furrows, fibre quality,  Pusa hydrogel, rainfed cotton

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

India ranks first in area with11.88 M ha, accounting 

30 per cent of world average and 22 per cent (351 

lakh bales of lint) of the world cotton production with 

a lint productivity of 568 kg/ha (Anonymous, 2017). 

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 
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ABSTRACT: In India, various Transfer of Technology (TOT) programs on cotton have been implemented 

underlining the importance of problem solving, creating effective linkage among stakeholders and transferring the 

latest cotton production technologies. Front Line Demonstrations, Institute Village Linkage Program, Farmers 

Field Schools and Contract Farming Approach are some of the TOT programs which created remarkable impact on 

cotton production.  Analysis on the laurels and let downs of those initiatives revealed that they have high farmers' 

acceptability due to focus on problem solving and the practical application of knowledge.  But the acceptability of 

these TOT programs by the women farmers was remained as a less attempted researchable problem. A study was 

conducted to analyze the gender friendliness of popular cotton extension programs viz., Front Line Demonstration 

and e-  network among 120 regular women e-  beneficiaries and 50 FLD women beneficiaries in South Kapas Kapas

India. The data collected through personal interview using a semi structured interview schedule with an exclusive 

scale to analyze the women friendliness of cotton TOT programs found that the cotton extension programs both 

FLD and e-  network were having medium level of women friendliness.Kapas

Key words: Cotton extension, e-Kapas, farm women, FLD, gender friendliness, TOT

Gender riendliness of ransfer of echnology rograms in ottonf t t p c
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          Indian cotton reached the highest place at 

world level both in acreage and production due to 

various technological advancements and 

development initiatives of public and private 

research organizations. Cotton Extension 

Scheme, Grow More Cotton, Package program or 

Intensive Cotton Cultivation Scheme (ICCS), 

Intensive Cotton Development Program (ICDP), 

Technology Mission on Cotton (TMC) and 

National Food Security Mission (NFSM) – 

Commercial crops (CC) are the popular cotton 

technology transfer interventions attempted by 

the Government of India. The well defined 

extension approaches used in these interventions 

are both conventional and contemporary which 

include field demonstrations like Front Line 

Demonstration (FLD) and Farmers Field Schools 

(FFS); the print media, radio talks, television, 

Decision Support System (DSS), interactive 

videos / voice modules, web and mobile based 

cotton advisory services including the well-

known “e- ” advisory service and mobile Kapas

apps.  The private sectors make use of contract 

farming approach and Corporate Social 

Responsibility (CSR) for extending cotton 

technologies to farmers. Commodity Interest 

Group (CIG), Farmers Interest Group (FIG), 

Farmers Association, Farmers Producers 

Organization (FPO) and Self Help Group (SHG) 

are the popular collective organizational 

structures used as means by the public and 

private cotton extension functionaries to reach 

cotton growers for technology transfer. Among 

these, the recent ones , Front Line viz.

Demonstrations, Farmers Field Schools, 

Contract Farming Approach are some of the TOT 

programs which created remarkable impact on 

cotton production (Rani, 2019). Analysis on the 

laurels and let downs of those initiatives revealed 

that they have high farmers' acceptability due to 

its focus on problem solving and the practical 

application of knowledge. But the acceptability of 

these TOT programs by the women farmers was 

remained as a less attempted researchable 

problem. The acceptability of any TOT program 

by the farmwomen generally depends upon the 

gender friendliness of the programs.

 round 80 per cent of farm work is A

undertaken by women in India. However, they 

own only 13 per cent of the land. Recent statistics 
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Fig. 1. Fetal monster showing cyclopia and arhinia

ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

is done to cotton stalk. Most of the cotton stalk produced is treated as waste, though about 5-6  being used per cent

for commercial purposes and around 15-

Business perspective and entrepreneurship opportunities in cotton stalk 
by product based industry in India

V. G. ARUDE
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 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

tonnes in 2020-2021 (USDA, 2020). Cotton is 

cultivated mainly for its fibre which is the most 

importa

Arude, V. G. 2020. Business perspective and 

entrepreneurship opportunities in cotton 

stalk by- product based industry in India. 
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ANNOUNCEMENT

Dear Colleagues,

 It is a matter of great proud and privilege for me to bring to your 

kind notice that the “Cotton Research and Development Association”, 

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

Development” during January to December in a Particular year will be 

eligible for the above award.

 This award will be in four distinct categories i.e. Crop 

Improvement, Crop Production, Crop Protection and Social Sciences.

II. Best Thesis Award (M.Sc. and Ph.D.)

 The thesis (M.Sc. or Ph.D.) submitted by any student during 

January, 2019 to December, 2020 on cotton crop with any discipline 

at any State Agricultural University or Institute is eligible for the 

award. A copy of the thesis with date of clearing the thesis examination 

or declaration of the result alongwith one copy of the reports of two 

external examiner may be submitted to the Secretary, CRDA by 31 

January 2021 positively.

 The result of the award will be intimated by March, 2021. A plaque 

and a certificate will be given at the time of All India Coordinated 

Cotton Improvement Project Meeting normally held in the first week of 

April every year.
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Studies on the effect of In situ soil moisture conservation techniques, 

soil conditioner (Pusa hydrogel) with stress management practices on 

fibre quality parameters and productivity of rainfed Cotton
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ABSTRACT : A field experiments was conducted at Regional Research Station, Aruppukottai, Tamil Nadu 

Agricultural University, Coimbatore, during rabi of 2016 and 2017 to study the impact of in situ moisture 

conservation and stress management practices on soil moisture retention and productivity of cotton under 

rainfed vertisol with the test variety SVPR - 2. The experiments were laid out in split plot design replicated thrice. 

The main plot treatments consisted of different in situ moisture conservation measures viz., Broad Bed and Furrows 

(I ), Ridges and Furrows (I ) and Compartmental Bunding (I ). The subplot comprises the stress management 1 2 3

  practices viz., Soil application of Pusa hydrogel @ 5 kg/ha (S ), Soil application of Pusa hydrogel @ 5 kg/ha + foliar 1

spray of (1%) KCl (S ) , Soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of (5%) Kaolin (S ), Soil application 2 3

 of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 ml/ha(S ), Soil application of Pusa hydrogel @ 5 kg/ha + 4

foliar spray of Salicylic acid 100 ppm (S ) and Control (S ). The results of this study showed that treatment 5 6

combination of broad bed and furrow with soil application of Pusa hydrogel @ 5 kg/ha + foliar spray of PPFM @ 500 
 ml/hahad recorded significantly higher values of the quality parameters viz., seed index and lint Index and seed 

-1 -1 cotton yield 1,580 kg ha (2016) and 1,943 kg ha (2017). Higher fibre length, uniformity ratio, micronaire value, 

fibre strength and elongation percentage recorded under BBF.

Key words: Broad bed and furrows, fibre quality,  Pusa hydrogel, rainfed cotton

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

India ranks first in area with11.88 M ha, accounting 

30 per cent of world average and 22 per cent (351 

lakh bales of lint) of the world cotton production with 

a lint productivity of 568 kg/ha (Anonymous, 2017). 

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 

Amount of  Reading of test at 520 nm – Reading of test at 420 nm X 0.29 X 0.15 X

α-tocopherol in = Reading of standard at 520 nm

µg/g of sample   Total volume of homogenate

   Volume used X Weight of the sample

Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid

MCU 5

TCB 37 x G.anomalum

G.anomalum x G.anomalum 

Received for publication : 

Accepted for publication : 

GUIDELINES FOR AUTHORS
1. Membership of the journal for authors is obligatory for the publication of papers.

2. Manuscripts that contain new and significant findings are welcome with the understanding that the 
contents have not been simultaneously submitted or published in any other journal. Manuscript 
should be typed in double space on one side of white bond paper (A4 size) leaving at least 5 cm margins 
on each side, not exceeding 12 typed pages including Tables. The manuscript may be uploaded on 
CRDA website i.e., crdaindia.com).

3. Arrangement of the Manuscript : Manuscripts should be arranged in the following order:

(a) Cover page should contain concise but self explanatory title (up to 20 words), typed in double space with 
capital letters. In addition, a short running title should be given and typed on top of the cover page of the 
manuscript. By line should contain, in addition to the name(s) and initials of the author(s), the name of 
the institution where the research was carried out. Change of address should be given as a footnote. The 
ABSTRACT (not exceeding 200 words) should be followed by not more than 10 keywords in alphabetical 
order.

(b) Full paper should be prepared with the headings : ABSTRACT, INTRODUCTION, MATERIALS AND 
METHODS AND RESULTS AND DISCUSSION.

(c) Short Communications should follow the style of full paper with text headings omitted except 
ABSTRACT and KEY WORDS.

(d) Table : Each table should be concise and typed on separate page.

(e) Figures drawn with black ink on white paper are preferred.

(f) Photographs for reproduction should be glossy prints with dark and light contrasts (atleast of Post 
Card size).

(g) Acknowledgement, if any, should be in brief.

(h) References should be arranged alphabetically by the name of the first author and then, if required by 
the second and third author and so on (surname precedes intitials), year of publication, title of article, 

abbreviated title of journal in accordance with the latest edition of the World List of Scientific 

Periodicals 4th ed. London, volume number (double underlined), colon and page range. If there is 
more than one publications by the same author(s) in the same year, the letters 'a', 'b' and so on should 
be added after the year, both in the text and in the list of REFERENCES at the end.

4. Complete name of publishers and place of publication of books should be given. For proceeding or other 
publications complete details should be given. The style and punctuation of references should 
confirmed to the examples illustrated below:

Journal Article

Grover, R.K. and Moore, J.D. 1962. Toximetric studies of fungicides against the brown rot organisms, 

Selerotinia fructicola and S. taxa. Phytopathology 52: 876-80.

Book

Pradhan, S. 1983. Agricultural Entomology and Pest Control. Indian Council of Agricultural Research, New 
Delhi, pp. 267.

Contribution to a Book

Randhawa, L.S. and Singh, T.H. 1995. Heterosis breeding for crossing present yield barriers in cotton. In: GA. 
Constable and N.W. Forester (eds.), Challenging the Future: Proceedings of the World Cotton Research 
Conference I, CSIRO. Australia, p. 617.

Thesis

Sharma, P. 1995. Effect of integrated weed management on yield and quality of cotton (Gossypium hirsutum 
L.). M.Sc. Thesis, CCS Haryana Agricultural University, Hisar.

Papers in conferences/symposia/workshops

Khadi, B.M. Kulkarni, V.N. Katageri, I.S. and Mahantahivayogayya, K. 2004. Development of Cotton hybrids 
in India and their role in increasing cotton production. National Symposium on “Changing World Order 
Cotton Research, Development and Policy in Context” held at ANGRAU, Hyderabad from August 
10.12.2004 pp. 40-48.

5. The revised manuscript should be uploaded on CRDA website i.e., crdaindia.com) alongwith the 

original and referees comments, if any

Manuscripts which do not confirm to these directives are liable to be returned to the authors.

 The Editorial Board takes no responsibility for facts or the opinion expressed in this Journal which 
rests entirely with the authors.

“For Style of manuscripts, consult the recent issue of the Journal”


