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ABSTRACT: The experiment was conducted to know the physiological mechanism of chemical defoliants in 

cotton. The effect of different defoliants and time of application on defoliation, leaf growth and gas exchange 

parameters were studied. Three time of defoliants application for main plot and seven treatment levels for subplot 

were given at Department of Crop Physiology, TNAU, Coimbatore. Results showed that, defoliation percentage was 

significantly enhanced from 4 days after defoliants spray to 15 days after defoliants spray. Among the different 

defoliants, especially Thidiazuron + Diuron (0.03 %) and Sodium chlorate (0.9 %) showed higher percentage of 

defoliation. Although a significant effect was observed on leaf growth, gas exchange parameters and seed yield. This 

study aimed to determine the physiological mechanism of defoliants on defoliation and seed cotton yield of cotton.
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 Cotton is the most important crop for 

Indian as well as Tamil Nadu farmers, textile 

industry and economy of the country. High 

density cotton cultivation is new production 

system and CO 17 cotton variety developed with 

erect, compact plant architecture, offer viable 

opportunities to increase yield and land use 

efficiencies. Mechanized harvesting is the new 

trend of cotton production in some countries like 

China and Australia. Since it is the key measure 

to improve harvesting efficiency and solve the 

problem of labor shortage (Du et al., 2014). 

Applying chemical defoliants before harvesting 

can promote the shedding of cotton leaves as well 

as promote boll opening and reduce the content 

of trash in cotton and enhance the picking 

efficiency (Wang et al., 2019). Chemical defoliants 

which contain Thidiazuron with Diuron that 

widely used in most of western countries (Nisler et 

al., 2016). However, the mechanism of Thidiazuron 

with Diuron and other defoliants inducing cotton 

leaf dropping is not completely clear still. The effect 

of defoliants being tightly associated with the 

application time, type of defoliants used and 

dosage. So in this study, changes in leaf growth 

parameters and gas exchange parameters like 

photosynthesis, stomatal conductance and seed 

cotton yield were tested.

MATERIALS AND METHODS

 Field experiment was conducted at 

Department of Crop Physiology, Tamil Nadu 

Agricultural University, Coimbatore during 2018 

to 2019. The experiment was laid out in a split-

plot design with four replications. The main plot 

comprised of three stage of defoliant spray (M  -1

Spray at 120 DAS, M  -Spray at 127 DAS and M2 3 -

Spray at 134 DAS) and the sub-plots were seven 

foliar treatments (S  – Control, S  – 2, 4 D (0.5 %), 1 2

S – Ethephon (0.5 %), S – Ethephon (0.5 %)+ 3 4

TIBA (450 ppm), S Sodium chlorate (0.9 %), S  – 5- 6

6-BAP (0.1 %), S – Thidiazuron + Diuron (0.03 %). 7 

Control treatment was sprayed with water. Plots 

were arranged accordingly so that each plot 

could be mechanically harvested without 

affecting other plots. Recommended cultural 

practices and plant protection measures were 

followed throughout the crop growing season.  

Treatment effects were detected by counting and 

recording the number of green leaves remaining 

on the same tagged plants 4, 8, 12 and 15 Days 

after Treatment. Defoliation percentage was 

calculated by following formula,

       La - Lb

          La 

where;

La = Number of leaves before treatment

Lb = Number of leaves after treatment.

 The following growth parameters were 

measured five days after each defoliants 

treatment. Leaf area/plant was measured using a 

Leaf Area Meter (LICOR, Model LI 3000) and 
2expressed as cm /plant specific leaf weight 

  2(mg/cm)andleaf area ratio (cm /g) were calculated 

by using the formula followed by Sivakumar et al., 

(2018). Gas exchange parameters were measured 

using a portable photosynthesis system (LI-6400 

XT; LI-COR Inc. Lincoln, Nebraska, USA). The 

different parameters such as net rate of 
-2 -1photosynthesis (µmol CO  m  s ) and stomatal 2

-2 -1conductance (mol H O m  s ) were measured at a 2

-2 -1 light intensity of 1400 μmol m  s PAR, a leaf 

temperature of 30°C and a constant CO  2

-1concentration of 400±5 μmol CO  mol  in the 2

sample chamber provided with buffer volume. All 

measurements for each treatment were made on 

the fully expanded leaves between 8:00 and 12:00 

a.m. on sunny days to avoid effects of photo-

inhibition and were repeated at least 3 times using 

different cotton plants. One week after application 

of the last defoliation treatments, seed cotton yield 

was determined in plots by manual harvesting of the 

center two rows of each plot and calculated kg/ha. 

The data collected were subjected to statistics of 

least square design (LSD) in split plot analysis.

RESULTS AND DISCUSSION

 Defoliation percentage:  The effects of 

defoliants on the percent defoliation after 

defoliants spray are given in Table 1. Defoliation 

starts from 4 days after defoliant application, 

Thidiazuron + Diuron (0.03 %) treatment 

registered significantly higher defoliation 

percentage (66.82, 33.02 and 61.90 %) at three 

different stages compared to other treatments. 

Raghavendra and Reddy, (2020) reported that 

higher leaf defoliation was observed in Dropp ultra 

@ 200ml/ha spraying. In this results indicated 

that the defoliation effect was influenced by the 

time of defoliant application. In 8 days after 

defoliant application, 134 DAS registered higher 

defoliation rate. Among the treatments, 

Thidiazuron + Diuron (0.03%) application of 

recorded highest defoliation per cent (83.75, 61.32 

and 85.71 %) followed by Sodium Chlorate (0.9%). 

In interaction effect, Thidiazuron + Diuron (TDZ) 

(0.03%) of 120 and 134 DAS recorded higher 

defoliation. Thidiazuron is a kind of chemical 

defoliation agent that significantly induces leaf 

shedding and the activation of the abscission zone. 

According to the similar phenotypical and 

physiological characteristics of cotton seedling 

leaves under abiotic stress and TDZ treatment, the 

biological process of TDZ-triggered leaf abscission 

response appears to be similar to the abiotic 

stress-triggered leaf abscission (Patharkar and 

Walker, 2016). The defoliation rate increased 

further 12 days after defoliants spray and 

recorded higher defoliation rate at 120 DAS. 

Application of Thidiazuron + Diuron (0.03 %) 

(95.94, 85.85 and 93.65%) was recorded highest 

defoliation rate at 120 DAS. The same trend of 

Thidiazuron + Diuron (0.03 %) at 120 DAS and 134 

DAS works better. At 15 days after defoliants 

spray, the defoliation process completed and 

Defoliants spray at 120 DAS registered highest 

defoliation. Among the treatments, application of 

Thidiazuron + Diuron (0.03 %) was recorded 

highest defoliation rate (99.32, 98.11 and 96.83 %) 

followed by Sodium chlorate (0.9 %). Haliloglu et 

al., (2020) also reported that the highest defoliation 

was obtained from the Drop Ultra + Ethephon 
-1 3000 ml ha treatment. In this we concluded that  

the Thidiazuron + Diuron (0.03 %) works better in 
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Fig. 1. Fetal monster showing cyclopia and arhinia

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

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

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

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

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

cultivated mainly for its fibre which is the most 

importa
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Dear Colleagues,

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

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

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

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

eligible for the above award.

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

Improvement, Crop Production, Crop Protection and Social Sciences.

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

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

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

at any State Agricultural University or Institute is eligible for the 

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

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

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

January 2021 positively.

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

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

Cotton Improvement Project Meeting normally held in the first week of 

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

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

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

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

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

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

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

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

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

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

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

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

fibre strength and elongation percentage recorded under BBF.

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

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

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

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

lakh bales of lint) of the world cotton production with 

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

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 

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

α-tocopherol in = Reading of standard at 520 nm

µg/g of sample   Total volume of homogenate

   Volume used X Weight of the sample

Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid
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Indian as well as Tamil Nadu farmers, textile 

industry and economy of the country. High 

density cotton cultivation is new production 

system and CO 17 cotton variety developed with 

erect, compact plant architecture, offer viable 

opportunities to increase yield and land use 

efficiencies. Mechanized harvesting is the new 

trend of cotton production in some countries like 

China and Australia. Since it is the key measure 

to improve harvesting efficiency and solve the 

problem of labor shortage (Du et al., 2014). 

Applying chemical defoliants before harvesting 

can promote the shedding of cotton leaves as well 

as promote boll opening and reduce the content 

of trash in cotton and enhance the picking 

efficiency (Wang et al., 2019). Chemical defoliants 

which contain Thidiazuron with Diuron that 

widely used in most of western countries (Nisler et 

al., 2016). However, the mechanism of Thidiazuron 

with Diuron and other defoliants inducing cotton 

leaf dropping is not completely clear still. The effect 

of defoliants being tightly associated with the 

application time, type of defoliants used and 

dosage. So in this study, changes in leaf growth 

parameters and gas exchange parameters like 

photosynthesis, stomatal conductance and seed 

cotton yield were tested.

MATERIALS AND METHODS

 Field experiment was conducted at 

Department of Crop Physiology, Tamil Nadu 

Agricultural University, Coimbatore during 2018 

to 2019. The experiment was laid out in a split-

plot design with four replications. The main plot 

comprised of three stage of defoliant spray (M  -1

Spray at 120 DAS, M  -Spray at 127 DAS and M2 3 -
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6-BAP (0.1 %), S – Thidiazuron + Diuron (0.03 %). 7 

Control treatment was sprayed with water. Plots 

were arranged accordingly so that each plot 

could be mechanically harvested without 

affecting other plots. Recommended cultural 

practices and plant protection measures were 

followed throughout the crop growing season.  

Treatment effects were detected by counting and 

recording the number of green leaves remaining 

on the same tagged plants 4, 8, 12 and 15 Days 

after Treatment. Defoliation percentage was 

calculated by following formula,

       La - Lb

          La 

where;

La = Number of leaves before treatment

Lb = Number of leaves after treatment.

 The following growth parameters were 

measured five days after each defoliants 

treatment. Leaf area/plant was measured using a 

Leaf Area Meter (LICOR, Model LI 3000) and 
2expressed as cm /plant specific leaf weight 

  2(mg/cm)andleaf area ratio (cm /g) were calculated 

by using the formula followed by Sivakumar et al., 

(2018). Gas exchange parameters were measured 

using a portable photosynthesis system (LI-6400 

XT; LI-COR Inc. Lincoln, Nebraska, USA). The 

different parameters such as net rate of 
-2 -1photosynthesis (µmol CO  m  s ) and stomatal 2

-2 -1conductance (mol H O m  s ) were measured at a 2

-2 -1 light intensity of 1400 μmol m  s PAR, a leaf 

temperature of 30°C and a constant CO  2

-1concentration of 400±5 μmol CO  mol  in the 2

sample chamber provided with buffer volume. All 

measurements for each treatment were made on 

the fully expanded leaves between 8:00 and 12:00 

a.m. on sunny days to avoid effects of photo-

inhibition and were repeated at least 3 times using 

different cotton plants. One week after application 

of the last defoliation treatments, seed cotton yield 

was determined in plots by manual harvesting of the 

center two rows of each plot and calculated kg/ha. 

The data collected were subjected to statistics of 

least square design (LSD) in split plot analysis.

RESULTS AND DISCUSSION

 Defoliation percentage:  The effects of 

defoliants on the percent defoliation after 

defoliants spray are given in Table 1. Defoliation 

starts from 4 days after defoliant application, 

Thidiazuron + Diuron (0.03 %) treatment 

registered significantly higher defoliation 

percentage (66.82, 33.02 and 61.90 %) at three 

different stages compared to other treatments. 

Raghavendra and Reddy, (2020) reported that 

higher leaf defoliation was observed in Dropp ultra 

@ 200ml/ha spraying. In this results indicated 

that the defoliation effect was influenced by the 

time of defoliant application. In 8 days after 

defoliant application, 134 DAS registered higher 

defoliation rate. Among the treatments, 

Thidiazuron + Diuron (0.03%) application of 

recorded highest defoliation per cent (83.75, 61.32 

and 85.71 %) followed by Sodium Chlorate (0.9%). 

In interaction effect, Thidiazuron + Diuron (TDZ) 

(0.03%) of 120 and 134 DAS recorded higher 

defoliation. Thidiazuron is a kind of chemical 

defoliation agent that significantly induces leaf 

shedding and the activation of the abscission zone. 

According to the similar phenotypical and 

physiological characteristics of cotton seedling 

leaves under abiotic stress and TDZ treatment, the 

biological process of TDZ-triggered leaf abscission 

response appears to be similar to the abiotic 
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Walker, 2016). The defoliation rate increased 

further 12 days after defoliants spray and 
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spray, the defoliation process completed and 

Defoliants spray at 120 DAS registered highest 

defoliation. Among the treatments, application of 
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× 100Defoliation (%) =

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

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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*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 

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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and yield. Current study showed that defoliants 

caused significant reduction in photosynthetic 

rate than control conditions. This may be due to 

i n c r e a s e  i n  c h l o r o p h y l l  b r e a k  d o w n 

(Kaewsuksaeng et al., 2011). At 4 days after 

defoliants spray, photosynthetic rate was 

decreased at 134 DAS. Among the treatments, the 
-2lowest was 2, 4 D (0.5 %) (5.66 µmol CO  m /s). The 2

interaction of 127 DAS with 2, 4 D (0.5 %) and 134 

DAS with Thidiazuron + Diuron treatment 

showed lower photosynthetic rate. The 

photosynthetic rate also decreased in 8, 12 and 

15 days after defoliants spray (Table 3). Finally, 

the lower photosynthetic rate was recorded at 

134 DAS in 15 days after defoliants spray. Among 

the  d i f f e r en t  t r ea tmen t s ,  t h e  l owes t 
-2photosynthetic rate (4.13 µmol CO  m /s) 2

observed in Sodium chlorate (0.9 %) which is on 

par with 2, 4 D (0.5 %). Defoliants spray at 134 

DAS with 2,4 D (0.5 %), Sodium chlorate (0.9 %) 

and Thidiazuron + Diuron (0.03 %) recorded  

lowest photosynthetic rate and it enhance the  

senescence process. The treatments, time of 

application and their interaction effects had a 

significant relationship with stomata conductance 

(Table 4). The lowest stomata conductance was 

recorded at 134 DAS. Among the different 

treatments given, the lowest stomata conductance 

recorded in 2, 4 D (0.5%) at 4 days after defoliants 

spray. In interaction effects, Thidiazuron + Diuron 

(0.03 %) at 134 DAS recorded lower stomatal 

conductance. The stomatal conductance also 

decreased in 8, 12 and 15 days after defoliants 

spray. At 15 after defoliants spray, the lowest 

stomata conductance was recorded at 120 DAS. 

Among the different treatments given, the lowest 

stomata conductance (0.02) recorded in 2, 4 D 

(0.5%). In interaction effects, 2, 4 D (0.5%) at 134 

DAS recorded lower stomatal conductance. One 

possible reason for this response could be that 

excessive ROS production and leaf cell structure 

destruction affect photosynthesis and stomatal 

conductance. This is consistent with previous 

studies, which showed that ROS could 

younger cotton plants (120 DAS) when compared 

to matured plants (127 and 134 DAS).

 Leaf growth parameters: The treatments, 

time of application, and their interaction effects 

had a significant relationship with the leaf area, 

leaf area ratio and specific leaf weight which is 

given in Table 2. The lowest leaf area was 

observed at 120 DAS. Among the treatments, the 
2lowest leaf area (641 cm /plant) was observed in 

6-BAP (0.1 %). In interaction effect, the lower 

value was observed in 6-BAP (0.1 %) at 120 DAS. 

Leaf area development aids in the effective 

interception or penetration of light leading to 

high dry matter production (Rodrigues et al., 

2019). The decline in leaf area due to defoliants 

application might be due to the loss of cell turgor 

leads to reduced cell enlargement, transport of 

assimilates from the leaves to the developing sink 

which later caused senescence of leaves. 

 The lowest leaf area ratio (LAR) was 

recorded was 120 DAS. Among the treatments, 
 the lowest LAR observed in 6-BAP (0.1 %) (8.90 

2cm /g). In interaction effect, the lower value was 

observed in 6-BAP (0.1 %) at 120 DAS and 

Ethephon (0.5 %) + TIBA (450 ppm) at 134 DAS. 

The lowest specific leaf weight (SLW) was 

recorded at 120 DAS. 2, 4 D (0.5 %) and Sodium 

chlorate (0.9%) registered lower SLW in 

defoliants. Defoliants spray at 127 DAS with 

Sodium chlorate (0.9%) treatment registered 

lower specific leaf weight in interaction effect. 

Leaf characters and physiological growth 

attributes are considered as important criteria 

for efficient defoliation process. In present study, 

it was evident that leaf area was reduced in 

defoliants treated plants. This was also reflected 

in the leaf area index. Plants with good boll 

retention and lower leaf area defoliate better due 

to the better penetration of applied chemicals in 

to the leaf canopy (Xin et al., 2018).

 Gas exchange parameters : Photosynthetic 

rate is the primary determinant of plant growth 

Chandrasekaran, Ravichandran, Sivakumar, Senthil, Mahalingam and Sakthivel Defoliants promotes defoliation in high density planting
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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.
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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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and yield. Current study showed that defoliants 

caused significant reduction in photosynthetic 

rate than control conditions. This may be due to 

i n c r e a s e  i n  c h l o r o p h y l l  b r e a k  d o w n 

(Kaewsuksaeng et al., 2011). At 4 days after 

defoliants spray, photosynthetic rate was 

decreased at 134 DAS. Among the treatments, the 
-2lowest was 2, 4 D (0.5 %) (5.66 µmol CO  m /s). The 2

interaction of 127 DAS with 2, 4 D (0.5 %) and 134 

DAS with Thidiazuron + Diuron treatment 

showed lower photosynthetic rate. The 

photosynthetic rate also decreased in 8, 12 and 

15 days after defoliants spray (Table 3). Finally, 

the lower photosynthetic rate was recorded at 

134 DAS in 15 days after defoliants spray. Among 

the  d i f f e r en t  t r ea tmen t s ,  t h e  l owes t 
-2photosynthetic rate (4.13 µmol CO  m /s) 2

observed in Sodium chlorate (0.9 %) which is on 

par with 2, 4 D (0.5 %). Defoliants spray at 134 

DAS with 2,4 D (0.5 %), Sodium chlorate (0.9 %) 

and Thidiazuron + Diuron (0.03 %) recorded  

lowest photosynthetic rate and it enhance the  

senescence process. The treatments, time of 

application and their interaction effects had a 

significant relationship with stomata conductance 

(Table 4). The lowest stomata conductance was 

recorded at 134 DAS. Among the different 

treatments given, the lowest stomata conductance 

recorded in 2, 4 D (0.5%) at 4 days after defoliants 

spray. In interaction effects, Thidiazuron + Diuron 

(0.03 %) at 134 DAS recorded lower stomatal 

conductance. The stomatal conductance also 

decreased in 8, 12 and 15 days after defoliants 

spray. At 15 after defoliants spray, the lowest 

stomata conductance was recorded at 120 DAS. 

Among the different treatments given, the lowest 

stomata conductance (0.02) recorded in 2, 4 D 

(0.5%). In interaction effects, 2, 4 D (0.5%) at 134 

DAS recorded lower stomatal conductance. One 

possible reason for this response could be that 

excessive ROS production and leaf cell structure 

destruction affect photosynthesis and stomatal 

conductance. This is consistent with previous 

studies, which showed that ROS could 

younger cotton plants (120 DAS) when compared 

to matured plants (127 and 134 DAS).

 Leaf growth parameters: The treatments, 

time of application, and their interaction effects 

had a significant relationship with the leaf area, 

leaf area ratio and specific leaf weight which is 

given in Table 2. The lowest leaf area was 

observed at 120 DAS. Among the treatments, the 
2lowest leaf area (641 cm /plant) was observed in 

6-BAP (0.1 %). In interaction effect, the lower 

value was observed in 6-BAP (0.1 %) at 120 DAS. 

Leaf area development aids in the effective 

interception or penetration of light leading to 

high dry matter production (Rodrigues et al., 

2019). The decline in leaf area due to defoliants 

application might be due to the loss of cell turgor 

leads to reduced cell enlargement, transport of 

assimilates from the leaves to the developing sink 

which later caused senescence of leaves. 

 The lowest leaf area ratio (LAR) was 

recorded was 120 DAS. Among the treatments, 
 the lowest LAR observed in 6-BAP (0.1 %) (8.90 

2cm /g). In interaction effect, the lower value was 

observed in 6-BAP (0.1 %) at 120 DAS and 

Ethephon (0.5 %) + TIBA (450 ppm) at 134 DAS. 

The lowest specific leaf weight (SLW) was 

recorded at 120 DAS. 2, 4 D (0.5 %) and Sodium 

chlorate (0.9%) registered lower SLW in 

defoliants. Defoliants spray at 127 DAS with 

Sodium chlorate (0.9%) treatment registered 

lower specific leaf weight in interaction effect. 

Leaf characters and physiological growth 

attributes are considered as important criteria 

for efficient defoliation process. In present study, 

it was evident that leaf area was reduced in 

defoliants treated plants. This was also reflected 

in the leaf area index. Plants with good boll 

retention and lower leaf area defoliate better due 

to the better penetration of applied chemicals in 

to the leaf canopy (Xin et al., 2018).

 Gas exchange parameters : Photosynthetic 

rate is the primary determinant of plant growth 

Chandrasekaran, Ravichandran, Sivakumar, Senthil, Mahalingam and Sakthivel Defoliants promotes defoliation in high density planting
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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.
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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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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 

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. 1.  Effect of defoliants on Seed cotton yield (kg/ha) of Cotton variety CO 17

exacerbate the adverse ef fects on leaf 

photosynthesis (Xu and Rothstein, 2018).

 Seed cotton yield: The treatments, time 

of application and their interaction effects had a 

significant relationship with seed cotton yield 

(Fig. 1). 137 DAS solely recorded the superior 

seed cotton yield (2380 kg/ha). Ethephon (0.5 %) 

had higher seed cotton yield of 2272 kg/ha. 

Ethephon (0.5 %) spayed at 127 DAS registered 

more seed cotton yield (2592 kg/ha) compared to 

other combinations. Chemical defoliants stimulate 

defoliation process which leads to transport of 

nutrients and metabolites in leaves to developing 

bolls and increase the boll opening rate and seed 

cotton yield (Mrunalini et al., 2018). Similar result  

were also found by Haliloglu et al., (2020) and 

Kulvir Singh et al., (2015). This may be due to the 

defoliant application would positively influenced 

the, number of opened bolls, boll weight, boll 

seed cotton weight and seed cotton yield. 

REFERENCES

Du, M.W., Li, Y., Tian, X.L., Duan, L.S., Zhang, M.C., 

Tan, W.M., Xu, D.Y. and Li, Z.H. 2014. The 

phytotoxin coronatine induces abscission-

related gene expression and boll ripening 

during defoliation of cotton. PLoS ONE, 9, 

e97652  .

Haliloglu, H., Cevheri, C.I. and Beyyavas, V. 2020. 

The effect of defoliant application on yield and 

yield components of some cotton (Gossypium 

hirsutum L.) cultivars at timely and late sowing. 

Int. J. Agric. Environ. Food Sci. 4 : 157-64.

Kaewsuksaeng, S., Urano, Y., Aiamla or, S., Shigyo, 

M. and Yamauchi, N. 2011. Effect of UV B 

irradiation on chlorophyll degrading enzyme 

activities and postharvest quality in stored 

lime (Citrus latifolia Tan.) fruit. Postharvest 

Biol. Technol. 61 : 124-30.

Kulvir Singh., Pankaj Rathore. and Gumber, R.K. 

2015. Impact of harvest-aid defoliants on 

yield of american cotton and their monetary 

evaluation. Intl. J.  Plant Res. 28 : 41- 46.

Mrunalini, K., Rekha, M.S. and Murthy, V.R.K. 

2018. Effectiveness of harvest-aid defoliants 

and environmental conditions in high density 

cotton. Int. J. Curr. Microbiol Appl Sci. 7, 

2312- 16.

Defoliants promotes defoliation in high density planting76 77

301301

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-

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
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stalk by- product based industry in India. 

Invited paper, National Symposium on 'Cotton 

Production Technolo

Vol. 30 January, 2021 No. 1

JOURNAL OF COTTON RESEARCH AND DEVELOPMENT

AUTHOR INDEX

Vol. 30 January, 2021 No. 1

JOURNAL OF COTTON RESEARCH AND DEVELOPMENT

SUBJECT INDEX

ACKNOWLEDGEMENT

 The Executive Council of Cotton Research and 

Development Association is highly thankful to the 

Indian Council of Agricultural Research (ICAR) Govt. of 

India, New Delhi for the financial grant of Rs. 2,00,000/- 

(Two Lakh only) during 2019-2020 for the publication of 

the Journal of Cotton Research and Development.

ACKNOWLEDGEMENTS

 I, on behalf of the Editorial Board of the Cotton 

Research and Development Association, CCS Haryana 

Agricultural University, Hisar and also on my personal 

behalf express my sincere gratitude and heartful thanks to 

the honourable referee’s of Vol. 35(1), January, 2021 for 

critically examining the manuscripts and for their expert and 

valuable comments regarding its suitability for publication. 

It hardly needs any mention that the publication of the 

journal is of high standard only with your kind cooperation. I 

look forward to receive your valuable comments in future 

also. The honourable referee’s were Subhash Chander, Rishi 

Kumar, Dalip Bishnoi, Man Mohan, Karmal Singh, Manjeet 

Singh, Mukesh Kumar, R. S. Sangwan, Roshan Lal, L. S. 

Kaushik, D. Monga, Anita Beniwal, Hamid Hasan, Rakesh 

Kumar Chugh, Kulvir Singh, C. L. Goswami, D. P. Malik, 

Harish Kumar, Kulvir Singh, Paramjit Singh, Pankaj Rathor, 

Suneet Pandher, Ajmer Singh and O. P. Tuteja.

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”, 
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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 
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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 
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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. 1.  Effect of defoliants on Seed cotton yield (kg/ha) of Cotton variety CO 17

exacerbate the adverse ef fects on leaf 

photosynthesis (Xu and Rothstein, 2018).

 Seed cotton yield: The treatments, time 

of application and their interaction effects had a 

significant relationship with seed cotton yield 

(Fig. 1). 137 DAS solely recorded the superior 

seed cotton yield (2380 kg/ha). Ethephon (0.5 %) 

had higher seed cotton yield of 2272 kg/ha. 

Ethephon (0.5 %) spayed at 127 DAS registered 

more seed cotton yield (2592 kg/ha) compared to 

other combinations. Chemical defoliants stimulate 

defoliation process which leads to transport of 

nutrients and metabolites in leaves to developing 

bolls and increase the boll opening rate and seed 

cotton yield (Mrunalini et al., 2018). Similar result  

were also found by Haliloglu et al., (2020) and 

Kulvir Singh et al., (2015). This may be due to the 

defoliant application would positively influenced 

the, number of opened bolls, boll weight, boll 

seed cotton weight and seed cotton yield. 
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Fig. 1. Fetal monster showing cyclopia and arhinia

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

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

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

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

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

cultivated mainly for its fibre which is the most 

importa
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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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 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 
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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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ABSTRACT: Cotton is one of the important cash crops in India. Cotton seed and its byproducts are utilized for 

animal feed due to good sources of protein, fatty acid components, vitamins, in addition to the toxic components of 

gossypol present in it.  In the present investigation for the proximate composition, antioxidants, fatty acid profile 

and gossypol content were analyzed from eight cotton seed varieties at Tamil Nadu to screen for better nutrition 

and low gossypol content to human consumption. Among the cottonseed varieties, SVPR 2 had a highly 

significant amount of crude protein and ash, whereas the variety MCU 5 had a high fat content and energy value. 

These varieties also possess high levels of total phenols, antioxidant activity and α-tocopherol content. Fatty acid 

profile analysis revealed that the selected samples contained 24.1 to 33.49 per cent of saturated fatty acids and 

64.65 to 69.31 per cent of unsaturated fatty acids. The gossypol content ranged from 14.93 to 88.46mg/100g and 

for the samples SVPR 2, SVPR 3, SVPR 4, K 2, K 11 and MCU 5 and the gossypol content was within the 

permissible intake limitation as set by the United State Food and Drug Administration (USFDA - 450mg/kg) and 

United Nations Food and Agriculture/World Health Organizations (FAO/WHO - 600mg/kg). Taking into 

consideration the nutrient composition and gossypol content, the cottonseed varieties of SVPR 2 and MCU 5 and 

its derived products can be promoted as suitable for animal and human consumption to meet better nutrition.

Key words: Cottonseed, fatty acid profile, gossypol, nutrient content

Studies on selected cotton seed (Gossypium sp) varieties nutrient 

profile for human consumption in Tamil Nadu

S. THIRUKKUMAR*, G. HEMALATHA, S. VELLAIKUMAR, S. AMUTHA AND M. MURUGAN

Department of Food Science and Nutrition, Community Science College and Research Institute,

Tamil Nadu Agricultural University, Coimbatore – 641003.
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 Cotton ( ) is an important Gossypium sp

cash crop for utilization of natural fiber in textile 

industries and major cultivated crop in India 

from ancient period. Among the cotton varieties, 

Gossypium hirsutum (G. hirsutum)  is the most 

economical and important species which 

occupies more than 90 per cent of the world’s 

cotton cultivation (Bellaloui, 2013). In worldwide, 

production of cotton was 120.86 million bales 

and largest cotton producing countries was India 

at 6205 thousand metric tons (TMT), China 5987 

TMT, United States of America 4555 TMT and 

Brazil 1894 TMT in the year of 2017-2018 

(Statista, 2019a) and it accounted for 78.87 per 

cent of global output both in the form of fiber and 

food supplement to animal feed. After obtaining 

fiber from the cotton plant, cottonseed is a major 

product and important source for the production 

of cottonseed oil and globally its production 

during 2019 was reported to be 5.16 million 

metric tons volume (Statista, 2019b). 

 Nearly 821 million people are under 

nourished due to those who are exposed to 

inadequate food supply along with protein 

malnutrition (WHO, 2018). Cottonseed is one of 

the potential food for meeting the nutrition 

requirement of the world for improving 

nutritional status but has not been exploited as a 

source of human nutrition (Agarwal et al., 2003). 

Cottonseed is a good source of energy, crude 

protein, fiber content and fat (Piccinelli et al., 

2007; Bolek et al., 2016) and its byproducts have 

a high biological value (55-68%) and safe fatty acid 

profile such as 50 per cent monounsaturated fatty 

acid, 21 per cent polyunsaturated fatty acid and 

29 per cent saturated fatty acid which conforms 

to human health guidelines (Bertrand et al., 2005; 

Prasad and Blaise, 2020). Among the various edible 

oils, cottonseed oil occupies the second position in α-

tocopherol content than sunflower oil. Value added 
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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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ANNOUNCEMENT

Dear Colleagues,

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

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

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

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

eligible for the above award.

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

Improvement, Crop Production, Crop Protection and Social Sciences.

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

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

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

at any State Agricultural University or Institute is eligible for the 

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

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

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

January 2021 positively.

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

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

Cotton Improvement Project Meeting normally held in the first week of 

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

soil conditioner (Pusa hydrogel) with stress management practices on 

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

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

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

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

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

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

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

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

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

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

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

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

fibre strength and elongation percentage recorded under BBF.

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

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

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

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

lakh bales of lint) of the world cotton production with 

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

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 

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

α-tocopherol in = Reading of standard at 520 nm

µg/g of sample   Total volume of homogenate

   Volume used X Weight of the sample

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

MCU 5

TCB 37 x G.anomalum

G.anomalum x G.anomalum 

Received for publication : 

Accepted for publication : 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Journal Article

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

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

Book

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

Contribution to a Book

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

Thesis

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

Papers in conferences/symposia/workshops

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

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

original and referees comments, if any

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

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

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


