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ABSTRACT: The occurrence of sudden wilt problem in cotton in north India is increasing since the last one 

decade. Hence, to understand the factors responsible for sudden wilt, field data were collected from July to 

November during 2017-2018 and 2018-2019 from Rajasthan, Haryana, and Punjab. Among all, 29.7 per cent of 

cotton fields showed typical sudden wilting from September onwards during 2018-2019. In these fields, no deep 

ploughing, cotton-wheat-cotton cropping system more than the past 5 years, and early irrigation (before 30 DAS) 

was practiced. The soil EC and pH in these fields ranged between 2.5 to 4.5 dS/m and 7.6 to 7.9, respectively. The 

root depth in these fields was ranged between 100-200 mm with higher root density in the first 100 mm layer 21-

50 per cent fields and 200-300 mm root depth in 50-67.5 per cent fields. These practices and soil health situations 

appeared to be the prominent factors contributing to the poor root development and occurrence of sudden wilt at 

the great grand growth stage of the cotton crop (125-160 DAS). Comparatively, sudden wilt was found to be more 

prominent in early maturing and high yielding Bt hybrids (BG-II) compared to Gossypium hirsutum varieties. This 

situation also enhanced the vulnerability of cotton crops to biotic problems such as root rot, nematodes, fungal 

foliar spots (71.4 %) and termites/root rot (28.6 %). Hence, to manage the sudden wilt problem and to achieve the 

potential yield, a large and deep root system must be developed as quickly as possible and shoot growth should be 

controlled before the plants enter the reproductive growth stage.

Key words: Causative factors; Gossypium hirsutum; Cotton; sudden wilt occurrence
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 Apart from the soil-borne fungal, cotton 

leaf curl virus diseases (CLCuD) a physiological 

disorder sudden wilt known as parawilt is a rising 

threat to cotton production both in north and central 

India. The sudden wilt was first reported in 1978 in 

an intra/hirsutum hybrid JKHY-1 from Adilabad 

district of Andhra Pradesh in India, which later 

called as mysterious wilt, new wilt, sudden wilt, 

parawilt, etc. Past studies have established that in 

sudden wilt the soil–plant–atmosphere continuum 

is broken due to adverse environmental factors like 

soil saturation/waterlogging, which results in poor 

root-growth, and slowing of oxygen influx is the 

principal cause of injury to roots and the shoots. 

During waterlogging situations, the rate of water 

intake by roots is declined by 60 per cent within one 

hour of flooding, as the primary roots and root hairs 

are damaged soon after flooding, the roots cannot 

survive more than 30 min of O  deficiency. Later in 2

1995 'xylem emboli' were observed in wilted plants, 

which generally occurs under extreme water-deficit 

stress or freezing conditions. The important 

preconditions for sudden wilt occurrence in cotton 

plants are its great grand growth stage together with 

bright sunshine, which enhances stomatal 

conductance, transpiration and photosynthesis. 

The high transpiration loss of water in a fully grown 

plant requires more uptake of water and nutrient, 

however, damaged or poor root system function 

under waterlogging results in the collapse of the 

soil–plant–atmosphere continuum. Thus, the 

inconsistency between the uptake of water through 

roots and loss of water through leaves transpiration 

results in sudden wilt in cotton. Its occurrence of 

sudden wilt may also depend on the growth condition 

of the plants, as it is much more severe at the rapid 

growth stages of cotton plants (Hebbar and Mayee, 

2011). 
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Fig. 8:  ICAR-CIRCOT Green Crematorium

Received for publication : 

Accepted for publication : 

Internat. J. Curr. Microbiol.

301

1 2

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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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.
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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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 Such types of problems have also been 

reported in the north Indian cotton-growing zone 

where the field situations are different from 

central India and generally, waterlogging/soil 

saturation conditions do not arise, besides heavy 

rainfall or heavy flood irrigation. The soils of the 

central and south zone are mostly black basalt 

and red soil with less to medium organic carbon, 

a large amount of clay, and humus. While in 

north zone, soils are alluvial with silt, clay, sand, 

gravel, and less organic carbon level. This 

indicates that the situations reported on the 

occurrence of sudden wilt in previous studies 

could be different under the north zone 

environmental conditions. There may be some 

other factors, which are responsible for the 

appearance problem in cotton in north India, 

which is creating the disparity between the 

uptake of water through the roots and 

transpiration loss of water through the leaves. 

Moreover, there may be some issues related to 

soil health and cultural practices (soil-plant root 

interactions) which may ameliorate such a 

situation to occur sudden wilt under field 

conditions in the north cotton growing zone. Till 

now, the conditions which are enhancing such a 

situation to occur sudden wilt particularly at its 

great grand growth stage during August 

–September (120-160 DAS) are still not much 

clear. Hence, this study was conducted to 

determine the area under sudden wilt problem, 

understanding the field situations and cultural 

practices which are ameliorating sudden wilt in 

north Indian cotton-growing areas.

MATERIALS AND METHODS

 Survey and data collection: To collect 

the data on parawilt/sudden wilt incidence in 

Rajasthan (Hanumangarh, Sriganganagar), 

Haryana (Sirsa, Fatehabad, Hisar) and Punjab 

(Mansa, Abohar, Bathinda). The field survey 

was conducted in 50 farmer's fields in each 

district (2-3 villages) from July to November 

2017 and 2018. The incidence of sudden wilt and 

root rot was observed from randomly selected 

100 plants across a diagonal in each of the fields. 

Fields were kept under observation throughout 

the growing season. The disease incidence was 

assessed based on plants affected in the sampled 

area. The root length and root volume of 

randomly selected plants were measured.  

 The data on the cropping history, 

problem/disease history, soil type, soil 

organic carbon level, soil pH, EC, cropping 

sequences, f ield preparation practices, 

irrigation timing and frequency, soil health 

management practices, cultural practices, and 

the crop management practices in the randomly 

selected fields and their results were also 

collected. The data were pooled and probability 

analysis was done to correlate the problem and 

the basic or preliminary cause was depicted in 

the percentage.

RESULTS AND DISCUSSION

 The root rot incidence during 2017-2018 

was ranged between 0 to 75 per cent in Haryana 

and 0 to 15  per cent in Rajasthan and 0  to 5 per 

cent in Punjab. However, wilting type problems 

were observed in those cotton fields which were 

observed also with root rot and nematode 

infection (28.3 %), root rot (15.8 %),  root rot and 

termites (7.2 %), and fungal foliar spots (26.5 %) 

(Fig. 1).

 Among all, 57.7 per cent of farmers' fields 

followed the cotton-wheat-cotton cropping 

system in the past 5 years or more. In 46.2 per 

cent  o f  f i e lds ,  farmers  d id  not  app ly 

FYM/manure, 38.5 per cent practiced deep 

ploughing, and laser leveling was adopted for the 

last five years or more in 84.4 per cent fields. The 

cotton root system in 50 per cent fields was 

observed with poor growth (100-200 mm soil 

layer) and in 50 per cent fields, it was with 

medium growth (300-400 mm soil layer). In 

addition to the poor growth (100-200 mm soil 

Factors contributing occurrence of sudden wilt

Fig. 1. Percentage of incidence of different problems 

resembling sudden wilt (2017-2018) Error bars 

represent the standard error of the mean total 

mortality.

Fig. 2. Percentage of incidence of different problems 

resembling sudden wilt (2017-2018) Error bars 

represent the standard error of the mean total 

mortality. 

layer), the parallel roots were also observed 

between 100-150 mm soil depth in 38.5 per cent 

cotton fields (Fig.2).

During 2018-2019, survey data from 

farmer's fields indicated that 94.6 per cent of 

farmers have not done deep ploughing since 

last 5 years or more, 70 per cent of farmers were 

fol lowing cotton-wheat-cotton cropping 

system, 48.6 per cent of farmers have applied 

the first irrigation before 30 days against the 

recommendation (45-50 days after sowing). 

Among these, 35.1 per cent of farmers have 

followed all three practices- i.e. cotton-wheat-

cotton cropping system, no deep ploughing and 

early irrigation in the last five years or more. 

20.7 per cent of farmer's fields had the soil 

hardpan conditions, 11 per cent have followed 

the cotton-mustard-cotton cropping system. 

About 5.4  per cent of fields were with high soil 

moisture as the cotton fields were nearer to 

paddy growing areas/fields. Such fields also 

had the biotic problems like root rot and 

nematode infection (32.4 %), root rot (10.8 %), 

root rot and termite (8.1 %) and fungal foliar 

spots (24.3 %) during the later stage. Among all, 

29.7 per cent cotton field was observed with the 

typical sudden wilt ing problem during 

September onwards. Also, the sudden wilting 

situation was more prominent in early 

maturing and high yielding Bt hybrids (BG-II) 

during the first fortnight of September. Out of 

all, only 10.8-11.0 per cent farmers field crops 

were healthy and in such fields, farmers have 

adopted crop rotations with cluster bean in 

place of cotton, crop residue incorporation, 

deep ploughing, timely irrigation (45-60 DAS), 

appropriate nutrient management etc. which 

ultimately resulted in better crop with a deep-

rooted system (>300 mm) (Fig. 3).

 The 29.7 per cent cotton fields observed 

with sudden wilting type problems, were 

observed to be with no deep ploughing, cotton-

wheat-cotton cropping system for the past 5 

years or more, and early irrigation (before 30 

DAS). The soil EC and pH in these fields were 

ranged between 2.5 to 4.5 dS/m and 7.6 to 7.9, 

respectively. In these cotton fields, the root 

system was observed to be with poor growth (less 

than 200 mm). These practices and soil health 

situations appeared to be the main reasons for 

parawilt/sudden wilt followed by the enhanced 

vulnerability of cotton crop to biotic problems 

such as root rot, nematodes, fungal foliar spots 

(71.4 %), and termites/root rot (28.6 %) (Fig. 4). 

The researchers in the past have found 'xylem 

emboli' in wilted plants, which generally occurs 

under extreme water-deficit stress or freezing 

conditions. As, during August – September 

cotton plants remain at its great grand growth 

stage together with bright sunshine (after the 
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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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 Such types of problems have also been 

reported in the north Indian cotton-growing zone 

where the field situations are different from 

central India and generally, waterlogging/soil 

saturation conditions do not arise, besides heavy 

rainfall or heavy flood irrigation. The soils of the 

central and south zone are mostly black basalt 

and red soil with less to medium organic carbon, 

a large amount of clay, and humus. While in 

north zone, soils are alluvial with silt, clay, sand, 

gravel, and less organic carbon level. This 

indicates that the situations reported on the 

occurrence of sudden wilt in previous studies 

could be different under the north zone 

environmental conditions. There may be some 

other factors, which are responsible for the 

appearance problem in cotton in north India, 

which is creating the disparity between the 

uptake of water through the roots and 

transpiration loss of water through the leaves. 

Moreover, there may be some issues related to 

soil health and cultural practices (soil-plant root 

interactions) which may ameliorate such a 

situation to occur sudden wilt under field 

conditions in the north cotton growing zone. Till 

now, the conditions which are enhancing such a 

situation to occur sudden wilt particularly at its 

great grand growth stage during August 

–September (120-160 DAS) are still not much 

clear. Hence, this study was conducted to 

determine the area under sudden wilt problem, 

understanding the field situations and cultural 

practices which are ameliorating sudden wilt in 

north Indian cotton-growing areas.

MATERIALS AND METHODS

 Survey and data collection: To collect 

the data on parawilt/sudden wilt incidence in 

Rajasthan (Hanumangarh, Sriganganagar), 

Haryana (Sirsa, Fatehabad, Hisar) and Punjab 

(Mansa, Abohar, Bathinda). The field survey 

was conducted in 50 farmer's fields in each 

district (2-3 villages) from July to November 

2017 and 2018. The incidence of sudden wilt and 

root rot was observed from randomly selected 

100 plants across a diagonal in each of the fields. 

Fields were kept under observation throughout 

the growing season. The disease incidence was 

assessed based on plants affected in the sampled 

area. The root length and root volume of 

randomly selected plants were measured.  

 The data on the cropping history, 

problem/disease history, soil type, soil 

organic carbon level, soil pH, EC, cropping 

sequences, f ield preparation practices, 

irrigation timing and frequency, soil health 

management practices, cultural practices, and 

the crop management practices in the randomly 

selected fields and their results were also 

collected. The data were pooled and probability 

analysis was done to correlate the problem and 

the basic or preliminary cause was depicted in 

the percentage.

RESULTS AND DISCUSSION

 The root rot incidence during 2017-2018 

was ranged between 0 to 75 per cent in Haryana 

and 0 to 15  per cent in Rajasthan and 0  to 5 per 

cent in Punjab. However, wilting type problems 

were observed in those cotton fields which were 

observed also with root rot and nematode 

infection (28.3 %), root rot (15.8 %),  root rot and 

termites (7.2 %), and fungal foliar spots (26.5 %) 

(Fig. 1).

 Among all, 57.7 per cent of farmers' fields 

followed the cotton-wheat-cotton cropping 

system in the past 5 years or more. In 46.2 per 

cent  o f  f i e lds ,  farmers  d id  not  app ly 

FYM/manure, 38.5 per cent practiced deep 

ploughing, and laser leveling was adopted for the 

last five years or more in 84.4 per cent fields. The 

cotton root system in 50 per cent fields was 

observed with poor growth (100-200 mm soil 

layer) and in 50 per cent fields, it was with 

medium growth (300-400 mm soil layer). In 

addition to the poor growth (100-200 mm soil 

Factors contributing occurrence of sudden wilt

Fig. 1. Percentage of incidence of different problems 

resembling sudden wilt (2017-2018) Error bars 

represent the standard error of the mean total 

mortality.

Fig. 2. Percentage of incidence of different problems 

resembling sudden wilt (2017-2018) Error bars 

represent the standard error of the mean total 

mortality. 

layer), the parallel roots were also observed 

between 100-150 mm soil depth in 38.5 per cent 

cotton fields (Fig.2).

During 2018-2019, survey data from 

farmer's fields indicated that 94.6 per cent of 

farmers have not done deep ploughing since 

last 5 years or more, 70 per cent of farmers were 

fol lowing cotton-wheat-cotton cropping 

system, 48.6 per cent of farmers have applied 

the first irrigation before 30 days against the 

recommendation (45-50 days after sowing). 

Among these, 35.1 per cent of farmers have 

followed all three practices- i.e. cotton-wheat-

cotton cropping system, no deep ploughing and 

early irrigation in the last five years or more. 

20.7 per cent of farmer's fields had the soil 

hardpan conditions, 11 per cent have followed 

the cotton-mustard-cotton cropping system. 

About 5.4  per cent of fields were with high soil 

moisture as the cotton fields were nearer to 

paddy growing areas/fields. Such fields also 

had the biotic problems like root rot and 

nematode infection (32.4 %), root rot (10.8 %), 

root rot and termite (8.1 %) and fungal foliar 

spots (24.3 %) during the later stage. Among all, 

29.7 per cent cotton field was observed with the 

typical sudden wilt ing problem during 

September onwards. Also, the sudden wilting 

situation was more prominent in early 

maturing and high yielding Bt hybrids (BG-II) 

during the first fortnight of September. Out of 

all, only 10.8-11.0 per cent farmers field crops 

were healthy and in such fields, farmers have 

adopted crop rotations with cluster bean in 

place of cotton, crop residue incorporation, 

deep ploughing, timely irrigation (45-60 DAS), 

appropriate nutrient management etc. which 

ultimately resulted in better crop with a deep-

rooted system (>300 mm) (Fig. 3).

 The 29.7 per cent cotton fields observed 

with sudden wilting type problems, were 

observed to be with no deep ploughing, cotton-

wheat-cotton cropping system for the past 5 

years or more, and early irrigation (before 30 

DAS). The soil EC and pH in these fields were 

ranged between 2.5 to 4.5 dS/m and 7.6 to 7.9, 

respectively. In these cotton fields, the root 

system was observed to be with poor growth (less 

than 200 mm). These practices and soil health 

situations appeared to be the main reasons for 

parawilt/sudden wilt followed by the enhanced 

vulnerability of cotton crop to biotic problems 

such as root rot, nematodes, fungal foliar spots 

(71.4 %), and termites/root rot (28.6 %) (Fig. 4). 

The researchers in the past have found 'xylem 

emboli' in wilted plants, which generally occurs 

under extreme water-deficit stress or freezing 

conditions. As, during August – September 

cotton plants remain at its great grand growth 

stage together with bright sunshine (after the 

Sain, Monga, Singh, Bishnoi, Verma, Verma, Kumar and Tuteja108 109
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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.
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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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Fig. 4. Predominant factors found to be responsible for 

sudden wilting in cotton fields  (*C-W-C= Cotton-

wheat -cotton)

Fig. 3. Percentage of different cultural practices being 

followed by and the problems being faced by cotton 

farmers (2018-2019)  (*C-W-C= Cotton-wheat -cotton)

rainy season ends) (Hebbar and Mayee, 2011). 

This situation when the plant requires more 

water and nutrition at its boll development stage 

and at the same time dry season forces enhanced 

stomatal conductance, transpiration, and 

photosynthesis. Thus, the discrepancy between 

the uptake of water through roots and loss of 

water through leaves transpiration causes 

sudden wilt in cotton. 

As, it is well understood that, the root 

growth in cotton (total root length) increases as 

the plant develops until fruiting begins. The total 

root length reaches a peak at peak plant height 

and reproductive growth commences i.e. onset of 

flowering (Mai et al., 2012). Although the nutrient 

and water requirements of cotton plants will be 

lower during advanced growth stages, it is still 

necessary to maintain relatively high root activity 

for normal boll opening and to achieve a high 

yield. The root length then begins to decline as 

plant height stays the same and older roots die. 

From 120 DAS to 160 DAS, the root length 

decreases in the 0–100 mm soil layer and 

decreased significantly in the 200–400 mm layer. 

The root length in 0–100 mm layer declines under 

flood irrigation from 125 to 160 DAS, but in 

400–600 mm soil depth roots continue to grow, 

and thus the root system can compensate for the 

decline in root density in shallow soil layers (Mai 

et al., 2012).  Our results are not in contrast with 

the results of other researchers. The fields which 

showed typical sudden wilt problems were 

observed with shallow rooting (less than 100-200 

mm deep) and lateral roots on top (less than 100 

mm deep).

Cotton roots are more sensitive to 

increased soil strength than other crops. The 

depth of penetration of main and lateral roots 

may vary according to the variety, soil type, soil 

water content, and other soil and plant-related 

factors and conditions. In the present study, the 

root depth in the affected fields was ranged 

between 100-200 mm with higher root density in 

the first 100 mm layer in 21-50 per cent fields 

and 200-300 mm root depth in 50-67.5 per cent 

fields. This may be due to the continuous 

adoption of the cotton-wheat-cotton cropping 

system, low organic carbon, and no deep 

ploughing which increases soil compactness. 

Moreover, the late sowing crops (after 15 May) 

face the raised soil temperature which may harm 

proper root development. The optimum soil 

temperature for cotton root growth is somewhere 
o obetween 28 C and 35 C. The overall rate of 

cotton root elongation is reduced, more 

branching will occur and enzymatic activity and 

metabolism are reduced at high temperature. 

The early and frequent irrigation (before 45 DAS) 

enhance more number of fine lateral root system 

during the early growth phase and ultimately 

Factors contributing occurrence of sudden wiltSain, Monga, Singh, Bishnoi, Verma, Verma, Kumar and Tuteja

reduced the main tap root system and this is 

more in shallow soils. The roots of cotton are also 

sensitive to nitrogen stress and high nitrogen 

fertilizer reduces root length (in 0-400 mm 

layer), root surface area, volume, and diameter 

and stimulated the growth of the above-ground 

parts (Min et al., 2014;  Xu et al., 2015). 

Consequently, the poor root development with 

decreased root depth during the early stage 

may not be able to maintain the balance 

between uptake and the requirement of water 

and nutrients of the plant for its reproductive 

activities and leads to sudden wilting at their 

grand growth phase. During our study, we also 

observed that the farmers who followed 

continuous cotton-wheat-cotton cropping 

system, no deep ploughing, non-incorporation 

of crop residue, or manure application followed 

by early irrigation in the fields were found to be 

the main cause for poor root development. We 

also observed that these activities are found to 

be responsible for poor soil health (soil 

hardiness, poor aeration, low organic carbon, 

etc.). The early irrigation (~30 DAS), and hard 

soil pan (near 100-150 mm soil depth) were 

found to force the roots to remain shallow and 

induce parallel growth. 

The decline in cotton root length during 

advanced growth stages under shallow 

cultivated soils might also partly reflect the 

local accumulation of salt (bore well water). Soil 

salinity is a dominated factor affecting cotton 

above-ground dry mass, root development, and 

K uptake. We have also observed that 

problematic fields had naturally high salt 

content (EC 2.5 to 4.5 dS/m, pH 7.6 to 7.9) in 

the 0-100 mm layer which may also contribute 

to the reduction of water and nutrient uptake 

by the plants. The salt content of the tillage 

layer (0–300 mm) decreases because it is 

maintained in a moist state, but soil salt 

migrates and accumulates below the tillage 

layer. Seed dry weight is reduced by 22, 52 and 

84 per cent when the soil salinity level 

increased from a control level of 2.4 dS/m to 

7.7 dS/m, 12.5 dS/m and to 17.1 dS/m, 

respectively (Chen et al., 2010). Both cellular 

and metabolic processes involved in osmotic 

stress due to salinity are similar to those due 

to drought. More squares and bolls develop at 

the later plant growth stage, greater quantities 

of nutrients and carbohydrates will be 

transported to the reproductive organs, whereas 

carbohydrate supply to the roots will be reduced. 

Together with increased root degradation by 

rhizosphere insects and parasites, the decline in 

root biomass would more rapid because of 

greater fine-root formation under early irrigation 

and or drip irrigation. The increased root 

degradation may also be one of the reasons for 

increased virulence of the week plants for root 

rot, termite, and fungal foliar spots.  

The use of cobalt chloride @10 μg/mL in 

Punjab (Sarlach and Kaur, 2013) which is 

known to inhibit the biosynthesis of ethylene. 

But, once the plants are affected by parawilt, 

cobalt chloride treatment is not showing much 

recovery in many fields. Also, ethylene 

production in the parawilt affected cotton plant 

did not have sufficient experimental proof to 

confirm that it could be the primary causative 

agent of parawilt in waterlogged areas (Hebbar 

and Mayee, 2011). However, the present study 

indicates that the crucial factors especially soil 

health management and cultural practices 

being adopted for the development of root 

systems coinciding with shoot growth, which 

can  be  the  p r ecurso r s  ( b e l owground 

interaction) of these later physiological 

conditions and biochemical changes. Moreover, 

long-term use of frequent irrigation or early 

irrigation can cause negative impacts on the 

development of root systems and reduction in 

taproot length and density of root growth in the 

shallow soil layer. In the present study, it was 

recorded, that development of the root system is 

affected by cropping system, soil compaction, 

soil aeration, soil salinity, quality, time and 
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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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 The papers published in the “Journal of Cotton Research and 
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 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.)
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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 
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Fig. 4. Predominant factors found to be responsible for 

sudden wilting in cotton fields  (*C-W-C= Cotton-

wheat -cotton)

Fig. 3. Percentage of different cultural practices being 

followed by and the problems being faced by cotton 

farmers (2018-2019)  (*C-W-C= Cotton-wheat -cotton)

rainy season ends) (Hebbar and Mayee, 2011). 

This situation when the plant requires more 

water and nutrition at its boll development stage 

and at the same time dry season forces enhanced 

stomatal conductance, transpiration, and 

photosynthesis. Thus, the discrepancy between 

the uptake of water through roots and loss of 

water through leaves transpiration causes 

sudden wilt in cotton. 

As, it is well understood that, the root 

growth in cotton (total root length) increases as 

the plant develops until fruiting begins. The total 

root length reaches a peak at peak plant height 

and reproductive growth commences i.e. onset of 

flowering (Mai et al., 2012). Although the nutrient 

and water requirements of cotton plants will be 

lower during advanced growth stages, it is still 

necessary to maintain relatively high root activity 

for normal boll opening and to achieve a high 

yield. The root length then begins to decline as 

plant height stays the same and older roots die. 

From 120 DAS to 160 DAS, the root length 

decreases in the 0–100 mm soil layer and 

decreased significantly in the 200–400 mm layer. 

The root length in 0–100 mm layer declines under 

flood irrigation from 125 to 160 DAS, but in 

400–600 mm soil depth roots continue to grow, 

and thus the root system can compensate for the 

decline in root density in shallow soil layers (Mai 

et al., 2012).  Our results are not in contrast with 

the results of other researchers. The fields which 

showed typical sudden wilt problems were 

observed with shallow rooting (less than 100-200 

mm deep) and lateral roots on top (less than 100 

mm deep).

Cotton roots are more sensitive to 

increased soil strength than other crops. The 

depth of penetration of main and lateral roots 

may vary according to the variety, soil type, soil 

water content, and other soil and plant-related 

factors and conditions. In the present study, the 

root depth in the affected fields was ranged 

between 100-200 mm with higher root density in 

the first 100 mm layer in 21-50 per cent fields 

and 200-300 mm root depth in 50-67.5 per cent 

fields. This may be due to the continuous 

adoption of the cotton-wheat-cotton cropping 

system, low organic carbon, and no deep 

ploughing which increases soil compactness. 

Moreover, the late sowing crops (after 15 May) 

face the raised soil temperature which may harm 

proper root development. The optimum soil 

temperature for cotton root growth is somewhere 
o obetween 28 C and 35 C. The overall rate of 

cotton root elongation is reduced, more 

branching will occur and enzymatic activity and 

metabolism are reduced at high temperature. 

The early and frequent irrigation (before 45 DAS) 

enhance more number of fine lateral root system 

during the early growth phase and ultimately 

Factors contributing occurrence of sudden wiltSain, Monga, Singh, Bishnoi, Verma, Verma, Kumar and Tuteja

reduced the main tap root system and this is 

more in shallow soils. The roots of cotton are also 

sensitive to nitrogen stress and high nitrogen 

fertilizer reduces root length (in 0-400 mm 

layer), root surface area, volume, and diameter 

and stimulated the growth of the above-ground 

parts (Min et al., 2014;  Xu et al., 2015). 

Consequently, the poor root development with 

decreased root depth during the early stage 

may not be able to maintain the balance 

between uptake and the requirement of water 

and nutrients of the plant for its reproductive 

activities and leads to sudden wilting at their 

grand growth phase. During our study, we also 

observed that the farmers who followed 

continuous cotton-wheat-cotton cropping 

system, no deep ploughing, non-incorporation 

of crop residue, or manure application followed 

by early irrigation in the fields were found to be 

the main cause for poor root development. We 

also observed that these activities are found to 

be responsible for poor soil health (soil 

hardiness, poor aeration, low organic carbon, 

etc.). The early irrigation (~30 DAS), and hard 

soil pan (near 100-150 mm soil depth) were 

found to force the roots to remain shallow and 

induce parallel growth. 

The decline in cotton root length during 

advanced growth stages under shallow 

cultivated soils might also partly reflect the 

local accumulation of salt (bore well water). Soil 

salinity is a dominated factor affecting cotton 

above-ground dry mass, root development, and 

K uptake. We have also observed that 

problematic fields had naturally high salt 

content (EC 2.5 to 4.5 dS/m, pH 7.6 to 7.9) in 

the 0-100 mm layer which may also contribute 

to the reduction of water and nutrient uptake 

by the plants. The salt content of the tillage 

layer (0–300 mm) decreases because it is 

maintained in a moist state, but soil salt 

migrates and accumulates below the tillage 

layer. Seed dry weight is reduced by 22, 52 and 

84 per cent when the soil salinity level 

increased from a control level of 2.4 dS/m to 

7.7 dS/m, 12.5 dS/m and to 17.1 dS/m, 

respectively (Chen et al., 2010). Both cellular 

and metabolic processes involved in osmotic 

stress due to salinity are similar to those due 

to drought. More squares and bolls develop at 

the later plant growth stage, greater quantities 

of nutrients and carbohydrates will be 

transported to the reproductive organs, whereas 

carbohydrate supply to the roots will be reduced. 

Together with increased root degradation by 

rhizosphere insects and parasites, the decline in 

root biomass would more rapid because of 

greater fine-root formation under early irrigation 

and or drip irrigation. The increased root 

degradation may also be one of the reasons for 

increased virulence of the week plants for root 

rot, termite, and fungal foliar spots.  

The use of cobalt chloride @10 μg/mL in 

Punjab (Sarlach and Kaur, 2013) which is 

known to inhibit the biosynthesis of ethylene. 

But, once the plants are affected by parawilt, 

cobalt chloride treatment is not showing much 

recovery in many fields. Also, ethylene 

production in the parawilt affected cotton plant 

did not have sufficient experimental proof to 

confirm that it could be the primary causative 

agent of parawilt in waterlogged areas (Hebbar 

and Mayee, 2011). However, the present study 

indicates that the crucial factors especially soil 

health management and cultural practices 

being adopted for the development of root 

systems coinciding with shoot growth, which 

can  be  the  p r ecurso r s  ( b e l owground 

interaction) of these later physiological 

conditions and biochemical changes. Moreover, 

long-term use of frequent irrigation or early 

irrigation can cause negative impacts on the 

development of root systems and reduction in 

taproot length and density of root growth in the 

shallow soil layer. In the present study, it was 

recorded, that development of the root system is 

affected by cropping system, soil compaction, 

soil aeration, soil salinity, quality, time and 
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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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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 
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Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid
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frequency of irr igation water, cultural 

practices, fertilizer application, etc. Lack of 

these practices result in poor root development 

(100-300 mm) and sudden wilt like problems 

and or increased other biotic problems. Late 

sowing (After mid-May) coupled with early and 

frequent irrigation also results in poor root 

development (100-300 mm) with higher density 

in 50-100 mm may cause an imbalance 

between the uptake and loss of water and 

nutrients at 125-140 DAS. Moreover, the heavy 

application of nitrogen fertilizers during the 

early growth stage reduces root growth and 

enhances shoot growth. The early and frequent 

irrigation with saline water with poor soil 

aeration enhances the soil compaction which 

results in poor root growth, reduces taproot 

length, and increases root density in upper soil 

layers (parallel roots). Sudden wilt tolerant 

cotton cultivars have been reported to have a 

positive association with root volume and depth, 

as it would get O  from larger areas (Hebbar and 2

Mayee, 2011). Hence, well developed deep root 

system prevents reliance on the absorption of 

nutrients and water from shallow soil layers, and 

at advanced growth stages, even under stressful 

conditions such as drought/saturation stress, 

low temperature and it will enable the plant to 

utilize nutrients and water in deep soil layers. 

CONCLUSION

 In conclusion, it is essential to stimulate 

root development in deeper soil layers (400-600 

mm) to maintain the vitality of the root system 

during advanced growth stages, and so that the 

nutrient and water needs of the shoots can be 

met. Well developed deep root system not only 

prevents reliance on the absorption of nutrients 

and water from shallow soil layers but at 

advanced growth stages and even under 

stressful conditions. The excessive shoot 

growth with excess application of N fertilizers 

are responsible for declining root systems; 

hence, carbohydrate allocation during early 

growth and development should be regulated to 

Factors contributing occurrence of sudden wiltSain, Monga, Singh, Bishnoi, Verma, Verma, Kumar and Tuteja

promote root growth. Moreover, poor soil 

health, continuous cotton-wheat-cotton 

cropping system, low organic carbon, poor water 

quality, early irrigation, excessive N fertilizer 

application, and inadequate cultural practices, 

etc. are some of the factors responsible for poor 

root development. To achieve the development of 

a healthy root system, the cultivation of cotton 

should focus on the following two aspects (Fig. 5). 

First, a large and deep root system should be 

developed as quickly as possible, and shoot 

growth should be controlled before the plants 

enter the reproductive growth stage. Secondly, 

site- and cultivar specific management strategies 

need to be taken into consideration to optimize 

balanced plant growth, better crop health, and 

productivity. Furthermore, management 

strategies should be flexible to allow for changing 

environmental conditions. 
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I. Best Research Paper Award:
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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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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”



frequency of irr igation water, cultural 

practices, fertilizer application, etc. Lack of 

these practices result in poor root development 

(100-300 mm) and sudden wilt like problems 

and or increased other biotic problems. Late 

sowing (After mid-May) coupled with early and 

frequent irrigation also results in poor root 

development (100-300 mm) with higher density 

in 50-100 mm may cause an imbalance 

between the uptake and loss of water and 

nutrients at 125-140 DAS. Moreover, the heavy 

application of nitrogen fertilizers during the 

early growth stage reduces root growth and 

enhances shoot growth. The early and frequent 

irrigation with saline water with poor soil 

aeration enhances the soil compaction which 

results in poor root growth, reduces taproot 

length, and increases root density in upper soil 

layers (parallel roots). Sudden wilt tolerant 

cotton cultivars have been reported to have a 

positive association with root volume and depth, 

as it would get O  from larger areas (Hebbar and 2

Mayee, 2011). Hence, well developed deep root 

system prevents reliance on the absorption of 

nutrients and water from shallow soil layers, and 

at advanced growth stages, even under stressful 

conditions such as drought/saturation stress, 

low temperature and it will enable the plant to 

utilize nutrients and water in deep soil layers. 

CONCLUSION

 In conclusion, it is essential to stimulate 

root development in deeper soil layers (400-600 

mm) to maintain the vitality of the root system 

during advanced growth stages, and so that the 

nutrient and water needs of the shoots can be 

met. Well developed deep root system not only 

prevents reliance on the absorption of nutrients 

and water from shallow soil layers but at 

advanced growth stages and even under 

stressful conditions. The excessive shoot 

growth with excess application of N fertilizers 

are responsible for declining root systems; 

hence, carbohydrate allocation during early 

growth and development should be regulated to 

Factors contributing occurrence of sudden wiltSain, Monga, Singh, Bishnoi, Verma, Verma, Kumar and Tuteja

promote root growth. Moreover, poor soil 

health, continuous cotton-wheat-cotton 

cropping system, low organic carbon, poor water 

quality, early irrigation, excessive N fertilizer 

application, and inadequate cultural practices, 

etc. are some of the factors responsible for poor 

root development. To achieve the development of 

a healthy root system, the cultivation of cotton 

should focus on the following two aspects (Fig. 5). 

First, a large and deep root system should be 

developed as quickly as possible, and shoot 

growth should be controlled before the plants 

enter the reproductive growth stage. Secondly, 

site- and cultivar specific management strategies 

need to be taken into consideration to optimize 

balanced plant growth, better crop health, and 

productivity. Furthermore, management 

strategies should be flexible to allow for changing 

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