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ABSTRACT: There is a direct need to increase crop productivity per unit area and per unit time. Cotton with the 

relatively longer life cycle (150-175 days), wider space and its skimpy initial growth keeps the inter row space 

remain as vacant from sowing to 60-75 days. It gives ample scope for raising short duration pulse, cereal and 

vegetable as intercrops. The experiment was conducted during kharif season of 2016 at Cotton Research Area of 

CCS Haryana Agricultural University, Hisar. Treaments with different intercropping systems were desi cotton + 

Pearlmillet (1:1), Desi cotton + Pearlmillet (1:2), Desi cotton + Greengram (1:1), Desi cotton + Greengram (1:2), Bt. 

Cotton + Pearlmillet (1:1), Bt. cotton + Pearlmillet (1:2), Bt. Cotton +Greengram (1:1), Bt. Cotton +Greengram (1:2), 

sole Desi cotton and sole Bt. cotton. Laid out in randomised block design (RBD) with three replications. Higher 

number of sympodial branches, boll weight, number of bolls and seed cotton yield was observed with Bt. Cotton + 

Greengram (1:2). Highest land equivalent ratio (1.70) and crop equivalent yield (5028 kg/ha) was also recorded in 

Bt. Cotton + Greengram (1:2).

Key words: Cotton, greengram, intercropping, pearlmillet, productivity
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greengram
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 Cotton popularly known as “King of fiber 

“and “White Gold” is a major fiber crop of the 

world and is used by about 75 per cent of world’s 

population for textile purposes. Its fiber is used 

universally as a textile raw material. In India, it is 

an important cash and commercial crop valued 

for its fiber and vegetable oil and also a source for 

earning the valuable foreign exchange by providing 

employment to millions of people, hence plays 

significant role in national economy. The diverse 

products obtained from cotton include textile raw 

material, cotton seed is a major source of 

vegetable oil and cotton cake as a rich source of 

high quality protein for livestock feed.

 Current agriculture is facing a situation 

with formidable problems of stagnating production 

due to decline in factor productivity, degrading 

soil health, inefficiency of current production 

practices, scarcity of resources, and high cost of 

cultivation and low returns to the farmers as ill 

effects of green revolution which concentrates on 

maximum output but overlooks input efficiency. 

The only way to increase crop productivity on per 

unit area basis is possible through intercropping. 

Thus to meet out the challenges imposed by  

over use of natural resources  and to sustain 

productivity level improved crop management 

through inclusion of legume crops in crop 

rotations and intercropping of legumes with 

cereals have many potential benefits as compared 

to sole cropping systems (Venkateswarlu and 

Sarkar, 2009).

 Intercropping is an age old practice in 

India, especially under rainfed conditions, which 

aims to increase total productivity per unit area 

and to equitably and judiciously utilize land 

resources and farming inputs including labour. 

Development of feasible and economically viable 

intercropping systems largely depends on 

selection of compatible crops and adoption of 

proper planting geometry. Although research is 

still ongoing, there is strong evidence that 

intercropping can substantially increase the 

yield from a given area of land. As well, intercrops 

may require lower levels of costly inputs through 

increased resource-use efficiency. Besides 

supplementing to productivity per unit area and 

time, these intercrops serve as an insurance 
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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-

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 
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and has emerged as the largest producer in the 

world with its production touching 6.2 million 
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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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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
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against menace of pest and disease and vagaries 

of weather to which monocroped cotton is usually 

subjected to. The introduction of leguminous 

intercrops in cotton will helps to maintain the soil 

fertility level.

 In cotton growing region, cotton based 

intercropping system are popular because the 

short duration intercrop will help farmer to 

realize the income needed interimly to meet the 

domestic food and fodder requirement. The short 

duration compact crops like green gram, black 

gram, pearlmillet, onion and other vegetables 

when grown as intercrop in cotton has little or no 

adverse effect on the growth and  development of 

cotton (Satish et al., 2012 and Khan et al., 2001).

 For getting higher return per unit land 

area intercropping appears to be one of the 

important aspect. Taking into consideration the 

above facts it has become imperative to find out 

the suitable crops and optimum row ratio for 

higher productivity. Therefore, the experiment 

entitled “Performance of Cotton genotypes 

intercropped with Pearl millet and Greengram.” 

was planned for execution during kharif season 

of 2016 at Cotton Research Area of CCS Haryana 

Agricultural University, Hisar.

 The seed bed was prepared after pre sowing 

irrigation at field capacity. Two harrowing 

followed by ploughing with cultivator after that 

planking was done as preparatory tillage for the 

entire plot. The main crop of cotton was sown by 

dibbling method after layout at a spacing of 67.5 

x 30.0 cm for desi cotton and 67.5 x 60.0 cm for 

Bt. cotton. Both intercrops greengram (MH-421) 

and pearlmillet (HBB 67 i) was sown by hand 

plough with 1:1 and 1:2 row ratios, respectively.

 The five tagged plant of cotton from each 

plot were selected for counting number of monopods 

and sympods at final picking. Average number of 

monopods and sympods were used for statistical 

analysis. The seed cotton obtained from five 

tagged plants was weighed and divided with 

number of bolls picked to get average boll weight. 

A composite seed sample was drawn from the 

individual plot seed cotton yield and 100 seeds of 

cotton were counted and their weight was taken. 

The weight was taken in gram (g).

 Two pickings were done and the seed 

cotton of each picking from each plot was 

weighed separately. The total of both the pickings 

together with yield of five tagged plants was taken 
-1as seed cotton yield plot  and was calculated 

-1hectare  basis.

 Land equivalent ratio (LER) : Land 

equivalent ratio of the different intercropping 

systems was calculated by the following formula 

given by Willey (1979).

 LER =

Y  = Individual crop yield under intercropping i

system

Y  = Individual crop yield under sole cropping ij

system

 Crop equivalent yield : Yield of different 

intercrops are converted into equivalent yield of 

any one crop based on price of the produce. It is 

calculated by the following formula :

 CEY =       (Y  xe )i i

th
Where, Y  = yield of i  componenti

th e  = equivalent factor of i  component or i

thprice of  i  crop.

 The experiment was conducted in RBD 

design along with three replications. All the tests 

of significance were made at 5 per cent level of 

significance.

RESULTS AND DISCUSSION

 The monopodial and sympodials branches 
-1plant  were higher under sole Bt. cotton (3.66 

and 22.20) as compared to sole desi cotton. But 

with greengram intercropping these values were 

3.7 (1:1)  and 22.6 with (1:2) indicating a increase 

monopodial and sympodials branches/plant 

respectively (Table 1). Previous literature showed 


m

i ij

i

Y

Y




m

1i

Mukesh, Singh, Devi, Sewhag and Malik

contrasting results. Investigation of Sheoran and 

Malik (1986) that  the monopolial branches were 

un affected by intercropping greengram, whereas 

Rao (1982) confirmed present investigation that 

the monopolial and sympodial branches were 

signi f icantly reduced by intercropping 

greengram. These variable responses in different 

investigations could probably be partly due to the 

magnitude of competition in the intercropping 

system grown in variable geometry and varieties 

of crops with varying competitive ability. The 

decrease in number of sympodial branches had a 

definite impact on the productions of seed cotton 

yield because they are the main fruit bearing 

branches and are more in number compared to 

monopodials. The results of Deoche et al., (2004) 

also corroborated with the present findings.

 The bolls/plant and boll weight were 

maximum under Bt cotton with greengram (1:2) 

(Table 1). Bt cotton with greengram produced 

maximum bolls/plant (45) and with pearlmillet 

the boll number reduced upto 29.0. Bt cotton 

intercropped with greengram (1:2) produced 

more bolls weight (4.9 g) than sole crop (4.6 g). Bt 

cotton intercropped with greengram (1:2) 

produced maximum seed cotton yield of 4663 

kg/ha. More bolls/plant coupled with increased 

boll weight was the reason for maximum seed 

cotton yield kg/ha under intercropped crop of 

cotton. This might be due to less competition in 

greengram due to short duration crop. 

Greengram as intercrop shows synergistic effect 

on Bt. cotton yield by fixing atmospheric nitrogen 

and providing better nutrition to the cotton plant. 

There was definite increase in these parameters 

by intercropping cotton with greengram. Increase 

in seed cotton yield due to intercropping of 

greengram was earlier reported by several research 

workers (Prasad et al., 1993, Wankhade, 1994, 

Ramesh Babu et al., 1996, Sanjay et al., 2003, 

Doeche et al., 2004, SreeRekha et al., 2008, Reddy 

and Mohemmad, 2009 and Satish et al., 2012). 

Intercrop, greengram shared resources with cotton 

and offered a stiff competition thereby hindering 

the optimum growth and development of 

monopodial, sympodial branches and thereby 

number of bolls and reduced the recovery of seed 

cotton yield/plant and ultimately seed cotton 
-1yield hectare .

 Cotton intercropped with pearlmillet give 

significantly lower seed cotton yield as compared 

to sole cotton or cotton intercropped with greengram. 

Similar results were observed by Singh and 

Singh (2015).

 Bt cotton intercropped with greengram 

(1:2) had higher land equivalent ratio as 

compared to all other treatments (Table 2). 

Similar results also found by Singh et al., (2014). 

Crop equivalent yield was also highest when Bt 

cotton was intercropped with green gram (1:2) 

followed by Bt cotton intercropped with green 

gram (1:1). Desi cotton intercropped with 

Table 1. Effect of different intercropping systems on yield attributes and seed cotton yield

Treatments Monopods Sympods Bolls Boll Seed Seed 
 plant plant plant weight (g) index cotton

      yield (kg/ha)

T Desi cotton + Pearlmillet (1:1) 1.62 9.10 13.3 1.7 8.86 10591 

T Desi cotton + Pearlmillet (1:2) 1.44 8.00 13.0 1.8 8.86 10932 

T Desi cotton + Greengram (1:1) 1.77 11.00 27.3 1.9 8.63 25333 

T Desi cotton + Greengram (1:2) 1.88 13.50 27.0 2.4 8.51 31384 

T Bt Cotton + Pearlmillet (1:1) 2.60 19.30 30.0 4.7 9.43 34385 

T  Bt Cotton + Pearlmillet (1:2) 2.80 20.30 29.0 4.7 10.00 32306

T Bt Cotton + Greengram (1:1) 3.70 21.10 44.0 4.9 9.80 45507 

T  Bt Cotton + Greengram (1:2) 3.60 22.60 45.0 4.9 9.50 46638

T  Sole Desi cotton 2.00 16.11 29.0 2.5 8.80 32009

T  Sole Bt Cotton 3.66 22.20 43.0 4.6 9.60 430010

SE(m)  ± 0.26 1.40 2.4 0.1 0.55 223

CD (p=0.05) 0.66 4.30 7.0 0.5 NS 669

Intercropping with pearl millet and greengram98 99

301301
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subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 
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II. Best Thesis Award (M.Sc. and Ph.D.)

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

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 
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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
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against menace of pest and disease and vagaries 

of weather to which monocroped cotton is usually 

subjected to. The introduction of leguminous 

intercrops in cotton will helps to maintain the soil 

fertility level.

 In cotton growing region, cotton based 

intercropping system are popular because the 

short duration intercrop will help farmer to 

realize the income needed interimly to meet the 

domestic food and fodder requirement. The short 

duration compact crops like green gram, black 

gram, pearlmillet, onion and other vegetables 

when grown as intercrop in cotton has little or no 

adverse effect on the growth and  development of 

cotton (Satish et al., 2012 and Khan et al., 2001).

 For getting higher return per unit land 

area intercropping appears to be one of the 

important aspect. Taking into consideration the 

above facts it has become imperative to find out 

the suitable crops and optimum row ratio for 

higher productivity. Therefore, the experiment 

entitled “Performance of Cotton genotypes 

intercropped with Pearl millet and Greengram.” 

was planned for execution during kharif season 

of 2016 at Cotton Research Area of CCS Haryana 

Agricultural University, Hisar.

 The seed bed was prepared after pre sowing 

irrigation at field capacity. Two harrowing 

followed by ploughing with cultivator after that 

planking was done as preparatory tillage for the 

entire plot. The main crop of cotton was sown by 

dibbling method after layout at a spacing of 67.5 

x 30.0 cm for desi cotton and 67.5 x 60.0 cm for 

Bt. cotton. Both intercrops greengram (MH-421) 

and pearlmillet (HBB 67 i) was sown by hand 

plough with 1:1 and 1:2 row ratios, respectively.

 The five tagged plant of cotton from each 

plot were selected for counting number of monopods 

and sympods at final picking. Average number of 

monopods and sympods were used for statistical 

analysis. The seed cotton obtained from five 

tagged plants was weighed and divided with 

number of bolls picked to get average boll weight. 

A composite seed sample was drawn from the 

individual plot seed cotton yield and 100 seeds of 

cotton were counted and their weight was taken. 

The weight was taken in gram (g).

 Two pickings were done and the seed 

cotton of each picking from each plot was 

weighed separately. The total of both the pickings 

together with yield of five tagged plants was taken 
-1as seed cotton yield plot  and was calculated 

-1hectare  basis.

 Land equivalent ratio (LER) : Land 

equivalent ratio of the different intercropping 

systems was calculated by the following formula 

given by Willey (1979).

 LER =

Y  = Individual crop yield under intercropping i

system

Y  = Individual crop yield under sole cropping ij

system

 Crop equivalent yield : Yield of different 

intercrops are converted into equivalent yield of 

any one crop based on price of the produce. It is 

calculated by the following formula :

 CEY =       (Y  xe )i i

th
Where, Y  = yield of i  componenti

th e  = equivalent factor of i  component or i

thprice of  i  crop.

 The experiment was conducted in RBD 

design along with three replications. All the tests 

of significance were made at 5 per cent level of 

significance.

RESULTS AND DISCUSSION

 The monopodial and sympodials branches 
-1plant  were higher under sole Bt. cotton (3.66 

and 22.20) as compared to sole desi cotton. But 

with greengram intercropping these values were 

3.7 (1:1)  and 22.6 with (1:2) indicating a increase 

monopodial and sympodials branches/plant 

respectively (Table 1). Previous literature showed 


m

i ij

i

Y

Y




m

1i

Mukesh, Singh, Devi, Sewhag and Malik

contrasting results. Investigation of Sheoran and 

Malik (1986) that  the monopolial branches were 

un affected by intercropping greengram, whereas 

Rao (1982) confirmed present investigation that 

the monopolial and sympodial branches were 

signi f icantly reduced by intercropping 

greengram. These variable responses in different 

investigations could probably be partly due to the 

magnitude of competition in the intercropping 

system grown in variable geometry and varieties 

of crops with varying competitive ability. The 

decrease in number of sympodial branches had a 

definite impact on the productions of seed cotton 

yield because they are the main fruit bearing 

branches and are more in number compared to 

monopodials. The results of Deoche et al., (2004) 

also corroborated with the present findings.

 The bolls/plant and boll weight were 

maximum under Bt cotton with greengram (1:2) 

(Table 1). Bt cotton with greengram produced 

maximum bolls/plant (45) and with pearlmillet 

the boll number reduced upto 29.0. Bt cotton 

intercropped with greengram (1:2) produced 

more bolls weight (4.9 g) than sole crop (4.6 g). Bt 

cotton intercropped with greengram (1:2) 

produced maximum seed cotton yield of 4663 

kg/ha. More bolls/plant coupled with increased 

boll weight was the reason for maximum seed 

cotton yield kg/ha under intercropped crop of 

cotton. This might be due to less competition in 

greengram due to short duration crop. 

Greengram as intercrop shows synergistic effect 

on Bt. cotton yield by fixing atmospheric nitrogen 

and providing better nutrition to the cotton plant. 

There was definite increase in these parameters 

by intercropping cotton with greengram. Increase 

in seed cotton yield due to intercropping of 

greengram was earlier reported by several research 

workers (Prasad et al., 1993, Wankhade, 1994, 

Ramesh Babu et al., 1996, Sanjay et al., 2003, 

Doeche et al., 2004, SreeRekha et al., 2008, Reddy 

and Mohemmad, 2009 and Satish et al., 2012). 

Intercrop, greengram shared resources with cotton 

and offered a stiff competition thereby hindering 

the optimum growth and development of 

monopodial, sympodial branches and thereby 

number of bolls and reduced the recovery of seed 

cotton yield/plant and ultimately seed cotton 
-1yield hectare .

 Cotton intercropped with pearlmillet give 

significantly lower seed cotton yield as compared 

to sole cotton or cotton intercropped with greengram. 

Similar results were observed by Singh and 

Singh (2015).

 Bt cotton intercropped with greengram 

(1:2) had higher land equivalent ratio as 

compared to all other treatments (Table 2). 

Similar results also found by Singh et al., (2014). 

Crop equivalent yield was also highest when Bt 

cotton was intercropped with green gram (1:2) 

followed by Bt cotton intercropped with green 

gram (1:1). Desi cotton intercropped with 

Table 1. Effect of different intercropping systems on yield attributes and seed cotton yield

Treatments Monopods Sympods Bolls Boll Seed Seed 
 plant plant plant weight (g) index cotton

      yield (kg/ha)

T Desi cotton + Pearlmillet (1:1) 1.62 9.10 13.3 1.7 8.86 10591 

T Desi cotton + Pearlmillet (1:2) 1.44 8.00 13.0 1.8 8.86 10932 

T Desi cotton + Greengram (1:1) 1.77 11.00 27.3 1.9 8.63 25333 

T Desi cotton + Greengram (1:2) 1.88 13.50 27.0 2.4 8.51 31384 

T Bt Cotton + Pearlmillet (1:1) 2.60 19.30 30.0 4.7 9.43 34385 

T  Bt Cotton + Pearlmillet (1:2) 2.80 20.30 29.0 4.7 10.00 32306

T Bt Cotton + Greengram (1:1) 3.70 21.10 44.0 4.9 9.80 45507 

T  Bt Cotton + Greengram (1:2) 3.60 22.60 45.0 4.9 9.50 46638

T  Sole Desi cotton 2.00 16.11 29.0 2.5 8.80 32009

T  Sole Bt Cotton 3.66 22.20 43.0 4.6 9.60 430010

SE(m)  ± 0.26 1.40 2.4 0.1 0.55 223

CD (p=0.05) 0.66 4.30 7.0 0.5 NS 669

Intercropping with pearl millet and greengram98 99

301301

Fig. 8:  ICAR-CIRCOT Green Crematorium
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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
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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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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.
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 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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pearlmillet in both ratios (1:1, 1:2) yield lowest 

crop equivalent yield among all the treatments.
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Table 2.  Effect of different treatments on intercropping indices

Treatments Land Crop equivalent
 equivalent yield (kg/ha)
 ratio

T Desi cotton + Pearlmillet (1:1) 0.90 14911 

T  Desi cotton + Pearlmillet (1:2) 0.95 15462

T Desi cotton + Greengram (1:1) 1.23 28493 

T  Desi cotton + Greengram (1:2) 1.55 35604

T  Bt Cotton + Pearlmillet (1:1) 1.35 37745

T  Bt Cotton + Pearlmillet (1:2) 1.39 36236

T  Bt Cotton + Greengram (1:1) 1.48 47957

T  Bt Cotton + Greengram (1:2) 1.70 50288

T  Sole Desi cotton 1.00 32009

T  Sole Bt cotton 1.00 430010

J. Cotton Res. Dev. 35(1), 101-106 (January, 2021) ISSN No. 0972-8619

ABSTRACT: The present investigation was carried out at Cotton Research Area of CCS Haryana Agricultural 

University, Hisar, during kharif season of 2018 to study the effect of application method and scheduling of 

nitrogen on yield attributes, yield, economics and nitrogen use efficiency in Bt cotton. The result revealed that with 

spot application of 75 per cent recommended nitrogen in four splits (sowing, squaring, flowering and boll development) 

along with incorporation of two rows of moong at 50-55 days after sowing gave the higher number of bolls/m 

(135), boll weight (4.2 g) and highest seed cotton yield (5259 kg/ha). Also nitrogen use efficiency (18.38 %), net 

return (Rs. 145519/ha) and benefit cost ratio (2.05) was found highest with this treatment but all these 

parameters are statistically at par with application of 100 per cent recommended dose of nitrogen (175 kg/ha) in 

two splits, Although there was no significant difference found among various treatments for monopodial 

branches/plant, sympodial branches/plant and seed index.

Key words: Cotton, economics, nitrogen scheduling, nitrogen use efficiency

Effect of methods of application and scheduling in nitrogen on 

nitrogen use efficiency and seed cotton yield of Bt cotton in semi 

arid regions of Haryana

PRIYANKA DEVI*, KARMAL SINGH, S.K. THAKRAL, SWETA MALIK AND MEENA SEWHAG
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 Cotton is an international crop grown by 

about 80 countries across the world over an area 

of 32.95 m ha. India with first rank contributes 

about 33.23 per cent of cotton at world level. The 

area, production and productivity of cotton in 

India is 12.2 m ha, 37.7 m bales, 524 kg/ha, 

respectively (Anonymous, 2018). Cotton is an 

important cash crop of kharif season in Haryana 

state which plays an important role in state’s 

economy through employment and export 

earnings. The four major cotton growing districts 

of Haryana viz; Sirsa, Hisar, Jind and Fatehabad 

form the cotton belt of the state. The major area 

about 90 % or around 5.90 lakh ha is under 

American cotton Gossypium hirusutum whereas 

desi cotton (G. arbarium) comprises 0.91 per cent 

(around 6000 ha). Area under Bt cotton, 

increased in Haryana from year 2016 (4.98 lakh 

ha) to 2017 (6.56 lakh ha) (Anonymous, 2018).

 Bt cotton hybrids and their scope for 

extensive coverage in the country in coming 

years, necessitated for change in the nutrient 

management of Bt cotton hybrids. The agronomic 

factors responsible for low yield of cotton in the 

country are numerous among which inappropriate 

fertilizer management is considered major one. 

Nitrogen is the most limiting essential plant 

nutrient in the world and it needs to be supplied 

in appropriate amount and at right time. 

Nitrogen is considered to be the most important 

nutrient for increasing the cotton yield. Nitrogen 

is an important element for photosynthesis and 

canopy area development. Providing the right 

amount of N during the plant growth will provide 

healthy leaves with the photosynthetic capacity 

needed to support the development of the 

reproductive components. On other hand an 

inadequate supply of N will slow or stop leaf 

development. Surplus N application encourages 

excessive vegetative growth, resulting in poor boll 

set caused by vegetative shading and insect 

attractiveness, late maturity and difficulty in 

defoliation. Insufficient dose of nitrogen and its 

application at improper time result in slow 

growth of boll development and provide more 

favourable environment for growth of insects 
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Fig. 8:  ICAR-CIRCOT Green Crematorium
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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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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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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
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