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ABSTRACT:  per cent kawdiSeed cotton coming from farm contains up to 5-10   depending on the extent of insect 

infestation, crop damage, improper agronomic practices and harvesting stage.  cotton poses problems in Kawdi

normal ginning operation due to its closely packed bres and is separated from seed cotton in various pre-

cleaning sections prior to ginning. Though,  cotton i n i n r b i n id r n t as tkawdi s ge erally g o ed y g nners co s e i g i was e 

m t i n b pr d d qu t nt n r red r m it th a pr id dit n in m ta er al, it ca e ocesse and goo ali y li ca be ecove f o at c n ov e ad io al co e o 

g e s kawdiinn r . To make it ginnable, closely packed bres of  cotton have to be opened well and cleaned using 

specialized machines. In this study, a boll opener machine used in Indian ginneries was assessed for cleaning and 

opening performance of  cotton so as to make it ginnable. Performance trials revealed that about 40  kawdi   per cent

of  cotton could be recovered for ginning and good quality lint could be obtained from the opened kawdi kawdi

cotton, giving additional economic benet to ginners.
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India is the leading cotton producing 

country in the world with the production of more 

than 350 lakh bales from about 180 lakh tonnes 

of seed cotton harvested in the country every year 

( , 2019). Harvested seed cotton, Anonymous

along with dust particles and leafy trash, may 

also contain immature and unopened cotton 

bolls, which are locally called as  cotton in kawdi

Maharashtra.  cotton results due to Kawdi

improper production technology or infestation by 

insect/pests like the pink boll worm attack 

(CICR, 2015). According to the grading of cotton 

by The Maharashtra State Cotton Cooperative 

Growers Marketing Federation (MSCCGMF), the 

lowest grade cotton is termed as  cotton, kawdi

which is normally rejected at the procurement 

centres (The World Bank, 2000). In India, instances 

of pink boll worm infestation have increased in 

recent past leading to increased percent of  in kawdi

seed cotton received at ginneries. Up to about 5-10 

per cent kawdi  is generally present in seed cotton 

arriving at ginneries.

Wh n r t n i k n to e aw seed cot o s ta e

ginneries, it is assed o g a y clea g p thr u h m n nin

sys e s li e o ox d s e se p e-clea et m k h t-b i p n r and r n r 

w e e d s articles, eaves and kawdi cotton a e h r u t p  l r

r m (Sreenivasan and Venkatakrishnan, e oved 

2007) u in nn n an u th r pr in. D r g gi i g d f r e ocess g the 

r m nin r m d thr h e ai g kawdi is e ove oug the auto 

feeder. Because bres in kawdi cotton are not 

uffy enough and are snuggly held to the seed, 

they are not easily picked up by ginning rollers or 

saw teeth. Therefore,  cotton poses kawdi

problems in ginning and is generally rejected as 

waste material by ginners. However, if properly 

processed by cleaning and opening, good quality 

lint could be recovered from yielding kawdi 

additional benet to ginners. A number of 

machines are available in the market for 

processing of cotton by beating and kawdi 

rubbing action for opening up of bres and 

cleaning. Mostly, these machines are custom 

made for small traders and there is a lack of 

standardisation in design principles. Ginning 

industry is looking for a better and efcient 

solution to process this material so as to make it 
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ginnable and good quality lint could be obtained 

from it.

The present investigation was carried out 

for evaluating the performance of the 'Boll 

Opener' machine manufactured by M/s Bajaj 

Steel Industries Ltd., Nagpur in terms of cleaning 

and opening of  cotton so as to make it kawdi

ginnable using Double Roller (DR) or Saw Gins 

and assessing the quality of lint obtained from 

the opened  cotton. kawdi

MATERIALS AND METHODS

The existing  cotton openers kawdi

available in the market were reviewed for its 

performance evaluation. Most of the boll openers 

available in the market consist of a series of 

A- 925 mm; B- 762 mm   

C- 812 mm; F- 800 mm

Fig. 1.  Boll opener machine and screen grids (12, 20 and 25 mm) used in this study

perforated screens with a spiral beater assembly, 

which also acts as conveyor. The rubbing action 

between screens and beater assembly opens the 

kawdi cotton and separates out trashes. 

In the present study, most commonly 

used boll opener machine manufactured and 

marketed by M/s Bajaj Steel Industries Ltd. 

(BSIL), Nagpur was selected for evaluating the 

performance for opening and cleaning of kawdi 

cotton. The machine consists of a rotating helical 

beater shaft cylinder assembly mounted on a 

frame with 12-, 20- and 25-mm perforated 

screens arranged underneath in series for trash 

separation (Fig. 1). The length, width and height 

of the machine are 3.2, 1.0 and 1.3 m, 

respectively. Beater diameter is 800 mm and its 

rotational speed is 250 RPM. The width of each 
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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-
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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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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

MCU 5

TCB 37 x G.anomalum

G.anomalum x G.anomalum 
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processed by cleaning and opening, good quality 

lint could be recovered from yielding kawdi 

additional benet to ginners. A number of 

machines are available in the market for 

processing of cotton by beating and kawdi 

rubbing action for opening up of bres and 

cleaning. Mostly, these machines are custom 

made for small traders and there is a lack of 

standardisation in design principles. Ginning 

industry is looking for a better and efcient 

solution to process this material so as to make it 

Assessment of boll opener

ginnable and good quality lint could be obtained 

from it.

The present investigation was carried out 

for evaluating the performance of the 'Boll 
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available in the market were reviewed for its 

performance evaluation. Most of the boll openers 

available in the market consist of a series of 
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Fig. 1.  Boll opener machine and screen grids (12, 20 and 25 mm) used in this study

perforated screens with a spiral beater assembly, 

which also acts as conveyor. The rubbing action 

between screens and beater assembly opens the 

kawdi cotton and separates out trashes. 

In the present study, most commonly 

used boll opener machine manufactured and 

marketed by M/s Bajaj Steel Industries Ltd. 

(BSIL), Nagpur was selected for evaluating the 

performance for opening and cleaning of kawdi 

cotton. The machine consists of a rotating helical 

beater shaft cylinder assembly mounted on a 

frame with 12-, 20- and 25-mm perforated 

screens arranged underneath in series for trash 

separation (Fig. 1). The length, width and height 

of the machine are 3.2, 1.0 and 1.3 m, 

respectively. Beater diameter is 800 mm and its 

rotational speed is 250 RPM. The width of each 
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or declaration of the result alongwith one copy of the reports of two 
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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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perforated screen section is 812 mm. A 1440-

RPM, 5-HP electric motor is used as prime mover 

to drive the beater assembly using V-belt 

transmission system.

The test trials of the boll opener machine 

were conducted at ICAR-CIRCOT-GTC Nagpur. 

Raw  cotton used in this study was a kawdi

mixture of kawdi cotton obtained from different 

cleaning sections like hot-box dispenser, pre-

cleaner chamber and auto feeder in ginning 

factory. Three lots of such cotton (A, B, C) kawdi 

for this study were obtained from three different 

ginneries nearby Nagpur. The experimental 

design consisted of three treatments replicated 

three times, thus making a total of nine lots for 

conducting trials. The boll opener machine was 

run for 15 min every time for each replication. 

Kawdi cotton was fed into the hopper manually 

ensuring uniform feeding.

 The performance of the machine was 

evaluated in terms of  cotton handling kawdi

capacity (kg/h), recovery (%) of ginnable seed 

Fig. 2. Raw (left) and Opened (Centre) kawdi cotton and specific volume measurement

Fig. 3. Opened kawdi cotton and output from different screens of boll opener

25 mm 20 mm 12 mm

Opened Kawdi Cotton

Assessment of boll opener

cotton from raw  cotton and increase in kawdi

specific volume (%) of  cotton. The recovery kawdi

of ginnable seed cotton was calculated as weight 

percent of opened  cotton obtained at kawdi

opener outlet to the input weight of raw kawdi 

cotton while the extent of opening was 

determined in terms of percent increase in 

specific volume of  cotton. The specific kawdi

volume of  cotton was calculated by noting kawdi

the weight of cotton required to fill the specially 

designed measuring cylinder of 56150 cm  3

volume (Fig. 2). Opened kawdi cotton, trash, dust 

and cottonseed removal through different 

screens (12, 20 and 25 mm) were determined as 

weight percentages based on the weight of input 

kawdi cotton (Fig. 3).

 The opened kawdi cotton was ginned 

using Bajaj 170 mm roller diameter 1370 mm 

roller length Double Roller (DR) gin and Murray 

406 mm diameter 90-Saw Gin (SG) stands. Both 

ginning machines were operated under normal 

settings. Lint samples of appropriate weights 

were collected from lint slides and were analysed 

at ICAR-CIRCOT-GTC, Nagpur laboratory for 

quality attributes using High Volume Instrument 

(HVI). The average values of three replications of 

the boll opener performance tests and the fibre 

properties of lint obtained from saw and roller gin 

are presented in this work. 

RESULTS AND DISCUSSION

 The results of the performance trials 

conducted on Bajaj boll opener machine are 

presented in Table 1. It can be seen that about 40 

per cent Kawdi   cotton could be recovered for 

ginning and further processing, the rest going 

out as losses through 12-, 20- and 25- mm 

screens and as dust loss. About 9  input  per cent

material, which is thrown out as feeder splash-

out can be fed-in again to increase the recovery 

up to about 50 . The recovery could be  per cent

further improved by adding in some of the 

ginnable  removed through 25-mm screen. kawdi

Machine vibrations due to rotation cause about 

3-4 percent dust yout losses. Some dust, 

cottonseeds and unopened  are removed kawdi

through 12- and 20- mm screens.  

 The extent of opening up of bres in 

kawdi cotton can be assessed by the increase in 

specic volume of raw  cotton. It was found kawdi

that specic volume of raw  cotton which kawdi

was around 7-8 cc/g nearly doubled to 13-14 

cc/g on passing through Boll Opener machine, 

thus indicating loosening of bres making them 

ginnable. 

 The maximum capacity of the boll opener 

machine for processing  cotton was found kawdi

to be 850 kg/h, which varied greatly due to 

uncontrolled manual feeding. The opened  kawdi

cotton was ginned using DR as well as Saw gins. 

There was no signicant difference observed in 

the lint outturn both these methods. However, 

the Upper Half Mean Length (UHML) of bre was 

consistently lower in case of saw gin as compared 

to that of DR gin. This nding is in line with 

previously reported results on comparative 

performance of saw and roller gins (Funk and 

Gamble, 2009; Marinus  Sluijs, 2015). The HVI and

test results of other bre parameters including 

Colour Grades (CG) showed no signicant 

differences in both the methods (Table 2).

 Some of the general observations during 

the test trials include fan blockage, where k  awdi

gets blocked in between the peripheral support 

at of the fan and the screen underneath with a 

possibility of re hazard due to friction and outlet 

chute safety- there is a risk of operator hand 

injury in the rotating beater element close to the 

chute outlet. The location of the feed hopper on 

top of the machine is observed to be faulty 

making it inconvenient and difcult for the 

operator. has to be manually fed into the Kawdi 

hopper using baskets/bags for which two 

labourers are required, one for lling and 

delivering the basket to the other standing on the 

raised platform in order to reach the hopper. In 

view of this, some design modications in the 

Ghadge, Shukla, Satankar and Patil150 151
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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-

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 
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perforated screen section is 812 mm. A 1440-

RPM, 5-HP electric motor is used as prime mover 

to drive the beater assembly using V-belt 

transmission system.

The test trials of the boll opener machine 

were conducted at ICAR-CIRCOT-GTC Nagpur. 

Raw  cotton used in this study was a kawdi

mixture of kawdi cotton obtained from different 

cleaning sections like hot-box dispenser, pre-

cleaner chamber and auto feeder in ginning 

factory. Three lots of such cotton (A, B, C) kawdi 

for this study were obtained from three different 

ginneries nearby Nagpur. The experimental 

design consisted of three treatments replicated 

three times, thus making a total of nine lots for 

conducting trials. The boll opener machine was 

run for 15 min every time for each replication. 

Kawdi cotton was fed into the hopper manually 

ensuring uniform feeding.

 The performance of the machine was 

evaluated in terms of  cotton handling kawdi

capacity (kg/h), recovery (%) of ginnable seed 

Fig. 2. Raw (left) and Opened (Centre) kawdi cotton and specific volume measurement

Fig. 3. Opened kawdi cotton and output from different screens of boll opener

25 mm 20 mm 12 mm

Opened Kawdi Cotton

Assessment of boll opener

cotton from raw  cotton and increase in kawdi

specific volume (%) of  cotton. The recovery kawdi

of ginnable seed cotton was calculated as weight 

percent of opened  cotton obtained at kawdi

opener outlet to the input weight of raw kawdi 

cotton while the extent of opening was 

determined in terms of percent increase in 

specific volume of  cotton. The specific kawdi

volume of  cotton was calculated by noting kawdi

the weight of cotton required to fill the specially 

designed measuring cylinder of 56150 cm  3

volume (Fig. 2). Opened kawdi cotton, trash, dust 

and cottonseed removal through different 

screens (12, 20 and 25 mm) were determined as 

weight percentages based on the weight of input 

kawdi cotton (Fig. 3).

 The opened kawdi cotton was ginned 

using Bajaj 170 mm roller diameter 1370 mm 

roller length Double Roller (DR) gin and Murray 

406 mm diameter 90-Saw Gin (SG) stands. Both 

ginning machines were operated under normal 

settings. Lint samples of appropriate weights 

were collected from lint slides and were analysed 

at ICAR-CIRCOT-GTC, Nagpur laboratory for 

quality attributes using High Volume Instrument 

(HVI). The average values of three replications of 

the boll opener performance tests and the fibre 

properties of lint obtained from saw and roller gin 

are presented in this work. 

RESULTS AND DISCUSSION

 The results of the performance trials 

conducted on Bajaj boll opener machine are 

presented in Table 1. It can be seen that about 40 

per cent Kawdi   cotton could be recovered for 

ginning and further processing, the rest going 

out as losses through 12-, 20- and 25- mm 

screens and as dust loss. About 9  input  per cent

material, which is thrown out as feeder splash-

out can be fed-in again to increase the recovery 

up to about 50 . The recovery could be  per cent

further improved by adding in some of the 

ginnable  removed through 25-mm screen. kawdi

Machine vibrations due to rotation cause about 

3-4 percent dust yout losses. Some dust, 

cottonseeds and unopened  are removed kawdi

through 12- and 20- mm screens.  

 The extent of opening up of bres in 

kawdi cotton can be assessed by the increase in 

specic volume of raw  cotton. It was found kawdi

that specic volume of raw  cotton which kawdi

was around 7-8 cc/g nearly doubled to 13-14 

cc/g on passing through Boll Opener machine, 

thus indicating loosening of bres making them 

ginnable. 

 The maximum capacity of the boll opener 

machine for processing  cotton was found kawdi

to be 850 kg/h, which varied greatly due to 

uncontrolled manual feeding. The opened  kawdi

cotton was ginned using DR as well as Saw gins. 

There was no signicant difference observed in 

the lint outturn both these methods. However, 

the Upper Half Mean Length (UHML) of bre was 

consistently lower in case of saw gin as compared 

to that of DR gin. This nding is in line with 

previously reported results on comparative 

performance of saw and roller gins (Funk and 

Gamble, 2009; Marinus  Sluijs, 2015). The HVI and

test results of other bre parameters including 

Colour Grades (CG) showed no signicant 

differences in both the methods (Table 2).

 Some of the general observations during 

the test trials include fan blockage, where k  awdi

gets blocked in between the peripheral support 

at of the fan and the screen underneath with a 

possibility of re hazard due to friction and outlet 

chute safety- there is a risk of operator hand 

injury in the rotating beater element close to the 

chute outlet. The location of the feed hopper on 

top of the machine is observed to be faulty 

making it inconvenient and difcult for the 

operator. has to be manually fed into the Kawdi 

hopper using baskets/bags for which two 

labourers are required, one for lling and 

delivering the basket to the other standing on the 

raised platform in order to reach the hopper. In 

view of this, some design modications in the 

Ghadge, Shukla, Satankar and Patil150 151

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-
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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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I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 
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eligible for the above award.
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Improvement, Crop Production, Crop Protection and Social Sciences.

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

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

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

at any State Agricultural University or Institute is eligible for the 

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

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

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

January 2021 positively.

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

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

Cotton Improvement Project Meeting normally held in the first week of 

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

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

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

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

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

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

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

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

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

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

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

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

fibre strength and elongation percentage recorded under BBF.

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

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

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

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

lakh bales of lint) of the world cotton production with 

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

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 

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

α-tocopherol in = Reading of standard at 520 nm

µg/g of sample   Total volume of homogenate

   Volume used X Weight of the sample

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

MCU 5

TCB 37 x G.anomalum

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”



Table 1. Performance of boll opener machine for processing of kawdi cotton 

Kawdi Feeder  Trash removal (%)  Dust flyout Recovery Capacity  Specific volume (cc/g) 

 splash- 12 mm* 20 mm# 25 mm$ (%) (%) (kg/h) Raw Opened Per cent
 out (%)       kawdi kawdi Increase

A 8.8 8.0 20.1 18.2 4.1 40.8 850 7.46 13.70 83.6

B 8.3 8.5 20.6 18.6 3.8 40.2 830 7.25 13.33 83.8

C 9.1 8.3 20.3 18.4 4.3 39.6 835 7.36 13.51 83.6

*dust and cottonseeds #dust, seeds and unopened kawdi $unopened and some ginnable kawdi

Table 2. Average fibre properties of lint obtained from the opened kawdi cotton

Kawdi Gin Machine Lint out-turn UHML UI (%) MIC Tenacity 3.2 mm EL Rd (%) +b CG
  (%) (mm) (µg/inch) (g/tex) (%)

A DR 31.3 28.3 82 3.1 25.1 5.7 56.4 14.0 54-3

 Saw 32.0 27.9 83 3.0 24.8 5.6 56.5 14.1 54-3

B DR 32.1 27.6 83 3.0 24.7 5.4 57.4 13.8 54-3

 Saw 31.7 27.2 82 2.9 24.3 5.3 56.9 13.6 54-3

C DR 32.3 28.0 82 3.1 25.3 5.6 57.2 14.6 54-3

 Saw 32.1 27.5 82 3.0 24.6 5.8 56.5 14.5 54-3

machine especially for arresting the losses and 

proper feeding may help in improving its 

performance for increased recovery.

CONCLUSIONS

 Kawdi cotton- the immature and 

unopened cotton bolls rejected in ginneries, if 

properly processed can yield some ginnable seed 

cotton earning additional profit to ginners. The 

available systems for processing of  cotton kawdi

seem to be inefficient and there is a need to develop 

an efficient system to effectively clean and open 

kawdi cotton as well as to maximize the output of 

the machine so that the economic profits of 

ginneries can be increased. An improvement in the 

existing boll opener machines may lead to 

development of new system with improved 

efficiency and also a suitable technology to gin 

kawdi cotton to improve its grade.
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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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Table 1. Performance of boll opener machine for processing of kawdi cotton 

Kawdi Feeder  Trash removal (%)  Dust flyout Recovery Capacity  Specific volume (cc/g) 

 splash- 12 mm* 20 mm# 25 mm$ (%) (%) (kg/h) Raw Opened Per cent
 out (%)       kawdi kawdi Increase

A 8.8 8.0 20.1 18.2 4.1 40.8 850 7.46 13.70 83.6

B 8.3 8.5 20.6 18.6 3.8 40.2 830 7.25 13.33 83.8

C 9.1 8.3 20.3 18.4 4.3 39.6 835 7.36 13.51 83.6

*dust and cottonseeds #dust, seeds and unopened kawdi $unopened and some ginnable kawdi

Table 2. Average fibre properties of lint obtained from the opened kawdi cotton

Kawdi Gin Machine Lint out-turn UHML UI (%) MIC Tenacity 3.2 mm EL Rd (%) +b CG
  (%) (mm) (µg/inch) (g/tex) (%)

A DR 31.3 28.3 82 3.1 25.1 5.7 56.4 14.0 54-3

 Saw 32.0 27.9 83 3.0 24.8 5.6 56.5 14.1 54-3

B DR 32.1 27.6 83 3.0 24.7 5.4 57.4 13.8 54-3

 Saw 31.7 27.2 82 2.9 24.3 5.3 56.9 13.6 54-3

C DR 32.3 28.0 82 3.1 25.3 5.6 57.2 14.6 54-3

 Saw 32.1 27.5 82 3.0 24.6 5.8 56.5 14.5 54-3

machine especially for arresting the losses and 

proper feeding may help in improving its 

performance for increased recovery.

CONCLUSIONS

 Kawdi cotton- the immature and 

unopened cotton bolls rejected in ginneries, if 

properly processed can yield some ginnable seed 

cotton earning additional profit to ginners. The 

available systems for processing of  cotton kawdi

seem to be inefficient and there is a need to develop 

an efficient system to effectively clean and open 

kawdi cotton as well as to maximize the output of 

the machine so that the economic profits of 

ginneries can be increased. An improvement in the 

existing boll opener machines may lead to 

development of new system with improved 

efficiency and also a suitable technology to gin 

kawdi cotton to improve its grade.
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ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

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

for commercial purposes and around 15-

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

V. G. ARUDE

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

Email: arudevg@gmail.com

 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

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 
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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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