
weight (g) and bolls/plant are presented in Table 1. 

There was significant difference between 

treatments on yield and yield components.

 The pooled data on seed cotton yield 

(kg/ha) indicates that, among the different 

treatments, T  i.e. De topping at 75 DAS recorded 5

significantly highest seed cotton yield (1050, 1214, 

1015 kg/ha) during 2015, 2016, 2017, 

respectively over rest of the treatments except it 

was at par with T  i.e. De topping at 90 DAS and T  6 3

i.e. Spraying of MC @ 250ppm at 75 DAS. Beneficial 

effect on seed cotton yield was in conformity with the 

findings of Virdia (2011). De topping at 75 DAS 

recorded significantly highest boll weight (g) and 

boll number over rest of the treatments except it 

was at par with T  i.e. De topping at 90 DAS and T  6 3

i.e. spraying of MC @ 250ppm at 75 DAS during 

all the years of experiment.

Effect on gross and net monetary returns

 The data on gross and net monetary 

returns are presented in Table 2. The pooled data 

indicates that, among the different treatments, T  5

i.e. De topping at 75 DAS recorded significantly 

highest gross monetary returns (Rs. 46200, 

66770, 50750) and net monetary returns (Rs. 

21457, 37565, 22161) during 2015, 2016, 2017, 

respectively over rest of the treatments except it 

was at par with T  i.e. De topping at 90 DAS and T  6 4

i.e. spraying of MC @ 250ppm at 75 DAS.

CONCLUSION

 For highest seed cotton yield and higher 

economic returns De topping at 75 DAS or 

spraying of mepiquate chloride (5% AS) @ 250 

ppm (25 ml/10 l. water) at 75 DAS is 

recommended for hirsutum cotton under high 

density planting system (60 × 15 cm).
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Study on effect of growth regulators on growth parameters and 

detopping in Bt cotton (Gossypium hirsutum L.) under rainfed 

condition
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ABSTRACT : A field experiment was conducted at Junagadh Agricultural University, Main Dry Farming Research 

Station, Targhadia (Rajkot) under nourth Saurashtra agro climatic zone of Gujarat during kharif 2012-2013 to 

2015-2016. Nine treatment combinations were tried in randomized block design with three replications. The 

result revealed that growth parameters registered remarkably maximum values of root length (28.6 cm), (2.5) 

monopodia/plant, (13.9) sympodia/plant, (24.5) open bolls/plant at maturity and one open boll weight (5.9), of 

cotton were recorded under treatment of detopping at 75 DAS and spraying of Ethrel @ 50 ppm at 90 DAS (T ) as 8

compared to rest of treatments. Whereas, the maximum value of plant height (92.5 cm) was recorded with T  4

(Ethrel @ 50 ppm at 60 DAS).

Key words : Bt cotton, detopping, growth parameters, growth regulators
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 Cotton (Gossypium hirsutum L.) is an 

important fibre crop of global significance. 

Cotton is a major cash crop of our country which 

plays a key role in the national economy in terms 

of generation of direct and indirect employment 

in the Agricultural and Industrial sectors. 

 In India, cotton occupied about 122.38 

lakh ha area under cultivation (2018-2019). 

Approximately 65 per cent of India’s cotton is 

produced on dryland and 35 per cent on irrigated; 

the percentage of irrigated area is lower in the 

central zone (23 %) and south zone (40 %). The 

central zone (Maharashtra, Madhya Pradesh and 

Gujarat) contributes more than 68 per cent to the 

total production and is characterized by rampant 

proliferation of Bt cotton hybrids. Under the 

rainfed growing condition, rainfall ranges from 

>400 to <900 mm coupled with aberrant 

precipitation patterns over the years leading to 

large fluctuations in production. The cotton 

growers in Gujarat achieved cotton yield of 577 

kg/ha during 2018-2019, which was higher than 

the national average of 501 kg/ha. Cotton is 

cultivated in 27.09 lakh ha in the state. 

Particularly in Saurashtra region, cotton is 

cultivated in more than 15 lakh hectares. The 

consistent and perceptible increase in cotton 

production and productivity during the last 10 

years is partially attributed to higher rate of 

adoption (more than 95 %) of Bt cotton in the 

Gujarat and Saurashtra.

 The average production is very low 

particularly in dryland areas due to low and 

erratic distribution of rainfall in Saurashtra. 

areas. Any increase or decrease in temperature 

may alter days required to initiate square, onset 

of flowering, boll opening and maturation. There 

is evidence that plant growth regulators could be 

used to partially counteract environmental 

stresses and improve crop productivity. Hallikeri 

et al., (2010) reported that detopping, decrease 

plant height and number of sympodial 

branches/plant but  has  a  non significant effect 

on boll weight  and  per cent  lint.  However,  the  

increase  in  seed cotton yield by detopping over 

no detopping was reported by Shwetha et al., 

(2009). Many attempts have been made to alter 

the growth habit of the crop for increase the 

productivity and to bring about some more 

amenability for cultural manipulations. Several 

90
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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 
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 The data given in Table 1 revealed that the 

non significant results of root length of cotton 

(cm) were recorded during the period of 2012 to 

2015. The maximum root length was recorded in 

treatment of T  (24.0) during period of 2012. It 3

was followed by T  (23.3), T  (21.9), T  (21.7), T  8 2 6 4

and T  (20.6), T  (20.3), T (20.2), and T  (13.1). In 5 9 1 7

the year of 2013, the maximum root length was 

observed in T  (37.2) followed by T  (35.5), T  8 6 4

(33.5), T  (32.8), T  (32.5), T  (30.2), T (30.0), T3 9 5 7 2 

(29.2), and T  (29.0). During the year of 2014, the 1

maximum root length was observed in T  (23.7) 8

followed by T  (22.3), T  (21.5), T  and T  (20.4), T  6 4 1 3 9

(20.3), T  (19.8), T (19.5), and T  (19.3). Last 7 2 5

observation of the year 2015, the maximum root 

length was observed in T (31.4) followed by T4 8 

(30.2), T  (29.3), T (28.4) T  (28.2), T  (27.1), T  6 3 9 2 7

(26.8), T  (26.3), T (24.7), and T  (19.3).5 1 5

 The significantly maximum plant height 

was recorded in treatment of T  (64.2) during the 4

period of 2012. It was at par with treatment of T  5

(62.6) and T  (61.4). The treatment of T  (61.4) 1 1

was at par with treatment of T  (59.8). In the year of 8

2013, The maximum plant height was significantly 

observed in T  (108.4). It was statistically at par 4

with treatment of  T  (107.2). During the year of 5

2014, the significantly higher plant height was 

observed in treatment of  T  (97.3) and this 5

treatment was at par with treatment of T  (95.6), 4

T  (93.6). Similarly, the year of 2015, the 1

significantly higher plant height (cm) was 

observed in treatment of  T  (102.6) and was at 5

par with treatment of T  (101.9). 4

 T h e  s i g n i f i c a n t l y  m a x i m u m  o f 

monopodia/plant during period of 2012 was 

recorded in treatment of T  (1.4). It was 3

statistically at par with treatment of T  (1.3). 8

Similarly, in the year of 2013, the significantly 

highest monopodia/plant was found in T  (3.0). It 3

was followed by T  (2.7). During the year of 2014, 8

the significantly lowest monopodia/plant was 

observed in treatment of T  (1.3), Whereas, 1

Maximum monopodia/plant was recorded in 

treatment of T  (2.5). Period of the year of 2015, 8

reports on ethylene and MH enhanced 

physiological reactions and a series of growth 

processes leading to greater main stem node and 

sympodial branches, squares, bolls and enhance 

seed cotton yield. These results are in conformity 

with earlier works of Nawalkar et al., (2014), 

Kumari and George (2012). Keeping these facts in 

mind, the present investigation was carried out to 

characterize the growth and development of Bt 

cotton hybrids by detopping and use of plant  growth 

retardants for improving cotton productivity.

MATERIALS AND METHODS 

 The field experiment was conducted at 

Junagadh Agricultural University, Main Dry 

Farming Research station, Targhadia, Gujarat 

during four consecutive kharif season of 2012-

2013 to 2015-2016. 

 Total 9 treatment combinations under 

experiment viz.,

T  – Control, 1

T  - Detopping at 60 days after sowing (DAS), 2

T - Detopping at 75 days after sowing (DAS), 3 

T  - Foliar spray of ethrel @ 50ppm at 60 DAS,4

T  - Foliar spray of MH @ 30 ppm at 60 DAS, 5

T  - Detopping at 60 DAS + foliar spray of ethrel @ 6

50ppm at 75 DAS, 

T  - Detopping at 60DAS + foliar spray of MH @ 7

30ppm  at 75 DAS,

T  - Detopping at 75 DAS + foliar spray of ethrel 8

@50ppm  at 90 DAS, 

T  -Detopping at 75 DAS + foliar spray of MH@ 9

30ppm at 90 DAS

 Each replicate three times in randomized 

block design (RBD) with the plot size of (a) gross 

plot size: Gross : 4.2 × 3.6 m, (b) net plot size: 3.6 

× 1.8 m. (C) Spacing 90 × 30 cm, (D) seed rate was 

1.25 kg/ha (E) with the recommended dose of  

fertilizer : 80-0.0-0.0 NPK kg/ha. 

 The observations of: root length (cm), 

p l a n t  h e i g h t  ( c m ) ,  m o n o p o d i a / p l a n t 

sympodia/plant open bolls/plant at maturity 

and open boll weight were recorded.

Effect of growth regulators on growth and detopping

the significantly highest Monopodia/plant was 

observed in treatment of  T (3.5) and was at par 8 

with treatment of T (3.3) and significantly 6 

minimum number of monopodia/plant found in 

treatment of T (2.2)1 

 Overall, pooled results from the year of 

2012 to 2015 indicated that higher values of root 

length (28.6 cm) of cotton were recorded under 

treatment of (T ) de topping at 75 DAS and spraying 8

of Ethrel @ 50 ppm at 90 DAS followed by 

RESULTS AND DISCUSSION

Table 1. Effect of plant growth regulators and detopping on yield attributes in Bt. cotton (Gossypium hirsutum L.) under rainfed 
condition

Sr. No.� Treatment� 2012� 2013� 2014� 2015�  Pooled

1.1� Root Length (cm)

T Control� 20.2� 29.0� 20.4� 24.7� 23.61�

T Detopping at 60DAS� 21.9� 29.2� 19.5� 27.1� 24.42�

T Detopping at 75DAS� 24.0� 32.8� 20.4� 28.4� 26.43�

T Ethrel-50ppm  at 60DAS� 20.6� 33.5� 21.5� 31.4� 26.84�

T MH-30ppm at 60DAS� 20.6� 30.2� 19.3� 26.3� 24.15�

T Detop.at 60 DAS+Ethrel 50 ppm  at 75 DAS� 21.7� 35.5� 22.3� 29.3� 27.26�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 19.1� 30.0� 19.8� 26.8� 23.97�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 23.3� 37.2� 23.7� 30.2� 28.68�

T Detop. at 75 DAS+ MH-30ppm at 90 DAS� 20.3� 32.5� 20.3� 28.2� 25.39�

� S. Em. + 1.6� 2.9� 1.5� 2.0� 1.0

� C.D. (p = 0.05)� NS� NS� NS� NS� 2.9

� C.V. (%)� 12.7� 15.6� 12.8� 12.3� 14.0

1.2� Plant height (cm)

T Control� 61.4� 99.3� 93.6� 95.1� 87.31�

T Detopping at 60DAS� 48.4� 69.1� 74.5� 78.8� 67.72�

T Detopping at 75DAS� 57.6� 90.9� 86.0� 88.0� 80.63�

T Ethrel-50ppm  at 60DAS� 64.2� 108.4� 95.6� 101.9� 92.54�

T MH-30ppm at 60DAS� 62.6� 107.2� 97.3� 102.6� 92.45�

T Detop. at60 DAS+Ethrel 50 ppm  at 75 DAS� 52.2� 88.8� 73.5� 79.6� 73.56�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 51.7� 77.3� 71.2� 80.9� 70.37�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 59.8� 95.3� 89.2� 91.4� 83.98�

T Detop.  at 75 DAS+ MH-30ppm at 90 DAS� 58.9� 92.3� 87.7� 89.3� 82.19�

� S. Em. + 3.4� 6.4� 6.1� 5.6� 2.8

� C.D.( p = 0.05)� 10.1� 19.3� 18.4� 16.7� 7.8

� C.V. (%) 10.2� 12.1� 12.5� 10.8� 11.8

1.3� Monopodia/plant

T Control� 0.8� 1.7� 1.3� 2.2� 1.51�

T Detopping at 60DAS� 1.2� 2.0� 1.8� 2.7� 2.02�

T Detopping at 75DAS� 1.4� 3.0� 2.0� 2.9� 2.33�

T Ethrel-50ppm  at 60DAS� 1.0� 2.3� 2.0� 3.1� 2.14�

T MH-30ppm at 60DAS� 0.9� 2.3� 1.8� 2.7� 1.95�

T Detop. at60 DAS+Ethrel 50 ppm  at 75 DAS� 1.2� 2.7� 2.2� 3.3� 2.36�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 0.9� 2.2� 1.5� 2.5� 1.87�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 1.3� 2.7� 2.5� 3.5� 2.58�

T Detop.  at 75 DAS+ MH-30ppm at 90 DAS� 0.8� 2.0� 1.8� 2.7� 1.89�

� S. Em. + 0.1� 0.2� 0.2� 0.2� 0.1

� C.D.(p = 0.05)� 0.3� 0.6� 0.6� 0.6� 0.3

� C.V. (%) 16.2� 15.0� 19.2� 12.3� 15.7
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Fig. 1. Fetal monster showing cyclopia and arhinia
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is done to cotton stalk. Most of the cotton stalk produced is treated as waste, though about 5-6  being used per cent
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following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 
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 The papers published in the “Journal of Cotton Research and 

Development” during January to December in a Particular year will be 
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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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 The data given in Table 1 revealed that the 

non significant results of root length of cotton 

(cm) were recorded during the period of 2012 to 

2015. The maximum root length was recorded in 

treatment of T  (24.0) during period of 2012. It 3

was followed by T  (23.3), T  (21.9), T  (21.7), T  8 2 6 4

and T  (20.6), T  (20.3), T (20.2), and T  (13.1). In 5 9 1 7

the year of 2013, the maximum root length was 

observed in T  (37.2) followed by T  (35.5), T  8 6 4

(33.5), T  (32.8), T  (32.5), T  (30.2), T (30.0), T3 9 5 7 2 

(29.2), and T  (29.0). During the year of 2014, the 1

maximum root length was observed in T  (23.7) 8

followed by T  (22.3), T  (21.5), T  and T  (20.4), T  6 4 1 3 9

(20.3), T  (19.8), T (19.5), and T  (19.3). Last 7 2 5

observation of the year 2015, the maximum root 

length was observed in T (31.4) followed by T4 8 

(30.2), T  (29.3), T (28.4) T  (28.2), T  (27.1), T  6 3 9 2 7

(26.8), T  (26.3), T (24.7), and T  (19.3).5 1 5

 The significantly maximum plant height 

was recorded in treatment of T  (64.2) during the 4

period of 2012. It was at par with treatment of T  5

(62.6) and T  (61.4). The treatment of T  (61.4) 1 1

was at par with treatment of T  (59.8). In the year of 8

2013, The maximum plant height was significantly 

observed in T  (108.4). It was statistically at par 4

with treatment of  T  (107.2). During the year of 5

2014, the significantly higher plant height was 

observed in treatment of  T  (97.3) and this 5

treatment was at par with treatment of T  (95.6), 4

T  (93.6). Similarly, the year of 2015, the 1

significantly higher plant height (cm) was 

observed in treatment of  T  (102.6) and was at 5

par with treatment of T  (101.9). 4

 T h e  s i g n i f i c a n t l y  m a x i m u m  o f 

monopodia/plant during period of 2012 was 

recorded in treatment of T  (1.4). It was 3

statistically at par with treatment of T  (1.3). 8

Similarly, in the year of 2013, the significantly 

highest monopodia/plant was found in T  (3.0). It 3

was followed by T  (2.7). During the year of 2014, 8

the significantly lowest monopodia/plant was 

observed in treatment of T  (1.3), Whereas, 1

Maximum monopodia/plant was recorded in 

treatment of T  (2.5). Period of the year of 2015, 8

reports on ethylene and MH enhanced 

physiological reactions and a series of growth 

processes leading to greater main stem node and 

sympodial branches, squares, bolls and enhance 

seed cotton yield. These results are in conformity 

with earlier works of Nawalkar et al., (2014), 

Kumari and George (2012). Keeping these facts in 

mind, the present investigation was carried out to 

characterize the growth and development of Bt 

cotton hybrids by detopping and use of plant  growth 

retardants for improving cotton productivity.

MATERIALS AND METHODS 

 The field experiment was conducted at 

Junagadh Agricultural University, Main Dry 

Farming Research station, Targhadia, Gujarat 

during four consecutive kharif season of 2012-

2013 to 2015-2016. 

 Total 9 treatment combinations under 

experiment viz.,

T  – Control, 1

T  - Detopping at 60 days after sowing (DAS), 2

T - Detopping at 75 days after sowing (DAS), 3 

T  - Foliar spray of ethrel @ 50ppm at 60 DAS,4

T  - Foliar spray of MH @ 30 ppm at 60 DAS, 5

T  - Detopping at 60 DAS + foliar spray of ethrel @ 6

50ppm at 75 DAS, 

T  - Detopping at 60DAS + foliar spray of MH @ 7

30ppm  at 75 DAS,

T  - Detopping at 75 DAS + foliar spray of ethrel 8

@50ppm  at 90 DAS, 

T  -Detopping at 75 DAS + foliar spray of MH@ 9

30ppm at 90 DAS

 Each replicate three times in randomized 

block design (RBD) with the plot size of (a) gross 

plot size: Gross : 4.2 × 3.6 m, (b) net plot size: 3.6 

× 1.8 m. (C) Spacing 90 × 30 cm, (D) seed rate was 

1.25 kg/ha (E) with the recommended dose of  

fertilizer : 80-0.0-0.0 NPK kg/ha. 

 The observations of: root length (cm), 

p l a n t  h e i g h t  ( c m ) ,  m o n o p o d i a / p l a n t 

sympodia/plant open bolls/plant at maturity 

and open boll weight were recorded.

Effect of growth regulators on growth and detopping

the significantly highest Monopodia/plant was 

observed in treatment of  T (3.5) and was at par 8 

with treatment of T (3.3) and significantly 6 

minimum number of monopodia/plant found in 

treatment of T (2.2)1 

 Overall, pooled results from the year of 

2012 to 2015 indicated that higher values of root 

length (28.6 cm) of cotton were recorded under 

treatment of (T ) de topping at 75 DAS and spraying 8

of Ethrel @ 50 ppm at 90 DAS followed by 

RESULTS AND DISCUSSION

Table 1. Effect of plant growth regulators and detopping on yield attributes in Bt. cotton (Gossypium hirsutum L.) under rainfed 
condition

Sr. No.� Treatment� 2012� 2013� 2014� 2015�  Pooled

1.1� Root Length (cm)

T Control� 20.2� 29.0� 20.4� 24.7� 23.61�

T Detopping at 60DAS� 21.9� 29.2� 19.5� 27.1� 24.42�

T Detopping at 75DAS� 24.0� 32.8� 20.4� 28.4� 26.43�

T Ethrel-50ppm  at 60DAS� 20.6� 33.5� 21.5� 31.4� 26.84�

T MH-30ppm at 60DAS� 20.6� 30.2� 19.3� 26.3� 24.15�

T Detop.at 60 DAS+Ethrel 50 ppm  at 75 DAS� 21.7� 35.5� 22.3� 29.3� 27.26�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 19.1� 30.0� 19.8� 26.8� 23.97�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 23.3� 37.2� 23.7� 30.2� 28.68�

T Detop. at 75 DAS+ MH-30ppm at 90 DAS� 20.3� 32.5� 20.3� 28.2� 25.39�

� S. Em. + 1.6� 2.9� 1.5� 2.0� 1.0

� C.D. (p = 0.05)� NS� NS� NS� NS� 2.9

� C.V. (%)� 12.7� 15.6� 12.8� 12.3� 14.0

1.2� Plant height (cm)

T Control� 61.4� 99.3� 93.6� 95.1� 87.31�

T Detopping at 60DAS� 48.4� 69.1� 74.5� 78.8� 67.72�

T Detopping at 75DAS� 57.6� 90.9� 86.0� 88.0� 80.63�

T Ethrel-50ppm  at 60DAS� 64.2� 108.4� 95.6� 101.9� 92.54�

T MH-30ppm at 60DAS� 62.6� 107.2� 97.3� 102.6� 92.45�

T Detop. at60 DAS+Ethrel 50 ppm  at 75 DAS� 52.2� 88.8� 73.5� 79.6� 73.56�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 51.7� 77.3� 71.2� 80.9� 70.37�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 59.8� 95.3� 89.2� 91.4� 83.98�

T Detop.  at 75 DAS+ MH-30ppm at 90 DAS� 58.9� 92.3� 87.7� 89.3� 82.19�

� S. Em. + 3.4� 6.4� 6.1� 5.6� 2.8

� C.D.( p = 0.05)� 10.1� 19.3� 18.4� 16.7� 7.8

� C.V. (%) 10.2� 12.1� 12.5� 10.8� 11.8

1.3� Monopodia/plant

T Control� 0.8� 1.7� 1.3� 2.2� 1.51�

T Detopping at 60DAS� 1.2� 2.0� 1.8� 2.7� 2.02�

T Detopping at 75DAS� 1.4� 3.0� 2.0� 2.9� 2.33�

T Ethrel-50ppm  at 60DAS� 1.0� 2.3� 2.0� 3.1� 2.14�

T MH-30ppm at 60DAS� 0.9� 2.3� 1.8� 2.7� 1.95�

T Detop. at60 DAS+Ethrel 50 ppm  at 75 DAS� 1.2� 2.7� 2.2� 3.3� 2.36�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 0.9� 2.2� 1.5� 2.5� 1.87�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 1.3� 2.7� 2.5� 3.5� 2.58�

T Detop.  at 75 DAS+ MH-30ppm at 90 DAS� 0.8� 2.0� 1.8� 2.7� 1.89�

� S. Em. + 0.1� 0.2� 0.2� 0.2� 0.1

� C.D.(p = 0.05)� 0.3� 0.6� 0.6� 0.6� 0.3

� C.V. (%) 16.2� 15.0� 19.2� 12.3� 15.7
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Editor-in-Chief

ANNOUNCEMENT

Dear Colleagues,

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

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

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

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

eligible for the above award.

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

Improvement, Crop Production, Crop Protection and Social Sciences.

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

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

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

at any State Agricultural University or Institute is eligible for the 

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

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

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

January 2021 positively.

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

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

Cotton Improvement Project Meeting normally held in the first week of 

April every year.

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

soil conditioner (Pusa hydrogel) with stress management practices on 

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

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

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

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

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

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

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

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

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

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

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

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

fibre strength and elongation percentage recorded under BBF.

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

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

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

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

lakh bales of lint) of the world cotton production with 

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

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 

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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2.1� Sympodia/plant

T Control� 7.3� 9.0� 11.0� 13.1� 10.11�

T Detopping at 60DAS� 9.5� 11.8� 12.0� 13.7� 11.72�

T Detopping at 75DAS� 12.4� 13.5� 12.2� 16.2� 13.63�

T Ethrel-50ppm  at 60DAS� 8.1� 11.7� 12.5� 17.0� 12.34�

T MH-30ppm at 60DAS� 8.1� 11.5� 11.5� 14.4� 11.45�

T Detop.at 60 DAS+Ethrel 50 ppm  at 75 DAS� 8.9� 11.8� 13.3� 17.3� 12.96�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 8.0� 11.0� 11.3� 13.7� 11.07�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 10.7� 12.0� 14.7� 18.3� 13.98�

T Detop. at 75 DAS+ MH-30ppm at 90 DAS� 7.8� 9.7� 11.7� 15.7� 11.29�

� S. Em. + 0.8� 0.8� 0.7� 1.1� 0.4

� C.D.(p = 0.05)� 2.4� 2.5� 2.1� 3.4� 1.2

� C.V. (%) 15.3� 12.6� 10.0� 12.8� 12.7

2.2� Open bolls/plant at maturity

T Control� 11.4� 22.0� 17.7� 17.8� 17.21�

T Detopping at 60DAS� 15.2� 28.5� 16.5� 18.7� 19.72�

T Detopping at 75DAS� 16.6� 31.5� 18.2� 22.5� 22.23�

T Ethrel-50ppm  at 60DAS� 12.8� 26.8� 19.2� 24.1� 20.74�

T MH-30ppm at 60DAS� 12.1� 25.0� 17.7� 19.8� 18.75�

T Detop. at60 DAS+Ethrel 50 ppm  at 75 DAS� 13.8� 27.7� 21.8� 23.0� 21.66�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 11.5� 24.3� 17.3� 19.7� 18.27�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 15.6� 29.8� 25.7� 27.1� 24.58�

T Detop.  at 75 DAS+ MH-30ppm at 90 DAS� 11.9� 23.8� 18.8� 21.0� 18.99�

� S. Em. +� 1.1� 1.9� 1.5� 1.8� 0.8

� C.D.(p = 0.05)� 3.3� 5.7� 4.4� 5.4� 2.3

� C.V. (%) 14.3� 12.4� 13.2� 14.5� 13.8

2.3� One open boll weight (g)

T Control� 3.9� 5.0� 3.3� 4.0� 4.11�

T Detopping at 60DAS� 5.2� 6.1� 3.5� 4.3� 4.82�

T Detopping at 75DAS� 5.4� 6.7� 4.3� 5.0� 5.43�

T Ethrel-50ppm  at 60DAS� 5.0� 5.7� 4.7� 5.6� 5.34�

T MH-30ppm at 60DAS� 5.1� 5.6� 4.0� 4.5� 4.85�

T Detop. at60 DAS+Ethrel 50 ppm  at 75 DAS� 5.1� 5.9� 4.6� 5.2� 5.26�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 4.3� 5.6� 3.7� 4.4� 4.57�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 5.3� 6.6� 5.4� 6.3� 5.98�

T Detop.  at 75 DAS+ MH-30ppm at 90 DAS� 4.1� 5.2� 4.1� 4.9� 4.69�

� S. Em. +� 0.3� 0.3� 0.4� 0.4� 0.2

� C.D.(p = 0.05)� 1.0� 1.0� 1.2� 1.2� 0.5

� C.V. (%) 12.6� 10.3� 16.6� 13.9� 13.1

Sr. No.� Treatment� 2012� 2013� 2014� 2015�  Pooled

Table 2. Effect of plant growth regulators and detopping on yield attributes of Bt cotton (Gossypium hirsutum L.) under rainfed condition.

 The data given in Table 2 revealed that the 

significant results of number of sympodia/plant 

of cotton were recorded during the period of 2012 

to 2015. The maximum sympodia/plant was 

recorded in treatment of T  (12.4) during period of 3

2012. It was followed by T  (10.7), T  (9.5), T  (8.9), 8 2 6

T  and T  (8.1), T  (8.0), T (7.8), and T  (7.3). 4 5 7 9 1

s e c o n d  y e a r  o f  2 0 1 3 ,  t h e  m a x i m u m 

sympodia/plant was also observed in T (13.5) 3 

treatment of T  (Detop. at 60 DAS + Ethrel 50 ppm  6

at 75 DAS) i.e. 27.2 cm, While, maximum value of 

plant height (92.5 cm) was observed with T  (Ethrel 4

@ 50 ppm at  60  DAS) .  The  max imim 

monopodia/plant (2.5), of cotton were recorded in 

treatment of (T ) detopping at 75 DAS and spraying 8

of Ethrel @ 50 ppm at 90 DAS followed by  T  6

(Detop. at 60 DAS + Ethrel 50 ppm  at 75 DAS). 

Similar results reported by Sarlach et al., (2010).

Effect of growth regulators on growth and detopping

 The observations from data of pooled 

results indicated that the significant difference 

was found after application of foliar spraying of 

g r o w t h  r e g u l a t o r s  i n  n u m b e r  o f 

sympodiya/plant, number of open bolls/plant at 

maturity as well as one weight of open boll and 

same significant difference was also observed by 

detopping (Table 2). The significantly maximum 

sympodia/plant (13.9) and open bolls/plant at 

maturity (24.5) were found superior in T8 

(Detopping at 75 DAS and spraying of Ethrel @ 50 

ppm at 90 DAS) followed by detopping at 75 DAS 

(T ). Treatment of T (Detopping at 75 DAS and 3 8 

spraying of Ethrel @ 50 ppm at 90 DAS) was also 

found superior of weight (g) of one open boll. 

Increase in number of sympodial branches and 

its length, these results are conformity with 

findings of Kataria et al., (2017).

CONCLUSION

 The results of the present investigation 

revealed that the significantly highest number of 

root length (cm) and monopodia/plant, 

sympodia/plant, open bolls/plant at maturity of 

Bt cotton were recorded in treatment of detopping 

at 75 DAS and spraying of Ethrel @ 50 ppm at 90 

DAS and also treatment of detopping at 75 DAS 

and spraying of Ethrel @ 50 ppm at 90 DAS was 

also found superior of weight (g) of  One Open 

Boll. While, maximum value of plant height (cm) 

was observed treatment of (Ethrel @ 50 ppm at 60 

DAS) during four the years of study. The farmers 

of north Saurashtra agro-climatic zone growing 

Bt cotton in kharif season are advised to de 

topping at 75 DAS + spray of Ethrel ( Ethylene-39 

%)  @ 50 ppm (1.3 ml/10 l of water) at 90 DAS for 

obtaining higher yield and net return. This is only 

due to spraying of ethrel which was act as growth 

retardant and closing stomata, was helps in loss 

of transpiration, decreased plant height, 

increased root length, plant spread, number of 

monopodia and sympodia which resulted in early 

maturity of crop. 

followed by T  (12.0), T (11.8) and T  (11.5). 8 6 5

During the year of 2014, the maximum 

sympodia/plant was counted in T  (14.7) followed 8

by T  (13.3) and T (12.5). Final year of observation 6 4 

recorded in the year of 2015, Higher number of 

sympodia/plant found in T  (18.3) followed by T  8 3

(16.2) and T  (15.7).4

 In case of growth parameter of cotton, The 

significantly maximum number of open 

bolls/plant at maturity was recorded in 

treatment of T  (16.6) during the period of 2012. It 3

was at par with treatment of T  (15.6). The 8

treatment of T  (15.2) was at par with treatment of 2

T  (15.6). In the year of 2013, the significantly 8

maximum open bolls/plant at maturity was 

observed in T  (31.5). It was statistically at par 3

with treatment of T (29.8). The observation was 8 

taken from the year of 2014, the significantly 

higher open bolls/plant at maturity was 

counted in treatment of T  (25.7) and 8

significantly lowest open bolls/plant at 

maturity was recorded from treatment T (16.5) 2 

Similarly, the year of 2015, the significantly 

higher number of open bolls/plant at maturity 

was observed in treatment of T  (27.1) and while 8

significantly of open bolls/plant at maturity 

was recorded from treatment T (17.8) 1 

 The significantly maximum weight (g) of 

one open boll was recorded in treatment of T  (5.4) 3

during period of 2012. It was statistically at par 

with treatment of T  (5.3). T   (5.2), and T  & T  8 2 5 6

(5.1). Similarly, in the year of 2013, the 

significantly more weight (g) from one open boll 

was found in T  (6.7) which was statistically at 3

par with treatment of T  (6.6). During the year of 8

2014, the significantly minimum weight (g) of one 

open boll was observed in treatment of T  (3.3), 1

Whereas, maximum weight (g) of one open boll 

was recorded in treatment of T  (5.4). It was 8

followed by T  (4.7) and T  (4.6). From the year of 4 6

2015, the significantly highest weight (g) of one 

open boll was recorded in treatment of T (6.3) 8 

significantly minimum weight (g) of one open boll 

found in treatment of  T (4.0)1 
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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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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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2.1� Sympodia/plant

T Control� 7.3� 9.0� 11.0� 13.1� 10.11�

T Detopping at 60DAS� 9.5� 11.8� 12.0� 13.7� 11.72�

T Detopping at 75DAS� 12.4� 13.5� 12.2� 16.2� 13.63�

T Ethrel-50ppm  at 60DAS� 8.1� 11.7� 12.5� 17.0� 12.34�

T MH-30ppm at 60DAS� 8.1� 11.5� 11.5� 14.4� 11.45�

T Detop.at 60 DAS+Ethrel 50 ppm  at 75 DAS� 8.9� 11.8� 13.3� 17.3� 12.96�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 8.0� 11.0� 11.3� 13.7� 11.07�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 10.7� 12.0� 14.7� 18.3� 13.98�

T Detop. at 75 DAS+ MH-30ppm at 90 DAS� 7.8� 9.7� 11.7� 15.7� 11.29�

� S. Em. + 0.8� 0.8� 0.7� 1.1� 0.4

� C.D.(p = 0.05)� 2.4� 2.5� 2.1� 3.4� 1.2

� C.V. (%) 15.3� 12.6� 10.0� 12.8� 12.7

2.2� Open bolls/plant at maturity

T Control� 11.4� 22.0� 17.7� 17.8� 17.21�

T Detopping at 60DAS� 15.2� 28.5� 16.5� 18.7� 19.72�

T Detopping at 75DAS� 16.6� 31.5� 18.2� 22.5� 22.23�

T Ethrel-50ppm  at 60DAS� 12.8� 26.8� 19.2� 24.1� 20.74�

T MH-30ppm at 60DAS� 12.1� 25.0� 17.7� 19.8� 18.75�

T Detop. at60 DAS+Ethrel 50 ppm  at 75 DAS� 13.8� 27.7� 21.8� 23.0� 21.66�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 11.5� 24.3� 17.3� 19.7� 18.27�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 15.6� 29.8� 25.7� 27.1� 24.58�

T Detop.  at 75 DAS+ MH-30ppm at 90 DAS� 11.9� 23.8� 18.8� 21.0� 18.99�

� S. Em. +� 1.1� 1.9� 1.5� 1.8� 0.8

� C.D.(p = 0.05)� 3.3� 5.7� 4.4� 5.4� 2.3

� C.V. (%) 14.3� 12.4� 13.2� 14.5� 13.8

2.3� One open boll weight (g)

T Control� 3.9� 5.0� 3.3� 4.0� 4.11�

T Detopping at 60DAS� 5.2� 6.1� 3.5� 4.3� 4.82�

T Detopping at 75DAS� 5.4� 6.7� 4.3� 5.0� 5.43�

T Ethrel-50ppm  at 60DAS� 5.0� 5.7� 4.7� 5.6� 5.34�

T MH-30ppm at 60DAS� 5.1� 5.6� 4.0� 4.5� 4.85�

T Detop. at60 DAS+Ethrel 50 ppm  at 75 DAS� 5.1� 5.9� 4.6� 5.2� 5.26�

T Detop. at 60 DAS+MH-30ppm at 75 DAS� 4.3� 5.6� 3.7� 4.4� 4.57�

T Detop. at75 DAS+Ethrel-50ppm at 90 DAS � 5.3� 6.6� 5.4� 6.3� 5.98�

T Detop.  at 75 DAS+ MH-30ppm at 90 DAS� 4.1� 5.2� 4.1� 4.9� 4.69�

� S. Em. +� 0.3� 0.3� 0.4� 0.4� 0.2

� C.D.(p = 0.05)� 1.0� 1.0� 1.2� 1.2� 0.5

� C.V. (%) 12.6� 10.3� 16.6� 13.9� 13.1

Sr. No.� Treatment� 2012� 2013� 2014� 2015�  Pooled

Table 2. Effect of plant growth regulators and detopping on yield attributes of Bt cotton (Gossypium hirsutum L.) under rainfed condition.

 The data given in Table 2 revealed that the 

significant results of number of sympodia/plant 

of cotton were recorded during the period of 2012 

to 2015. The maximum sympodia/plant was 

recorded in treatment of T  (12.4) during period of 3

2012. It was followed by T  (10.7), T  (9.5), T  (8.9), 8 2 6

T  and T  (8.1), T  (8.0), T (7.8), and T  (7.3). 4 5 7 9 1

s e c o n d  y e a r  o f  2 0 1 3 ,  t h e  m a x i m u m 

sympodia/plant was also observed in T (13.5) 3 

treatment of T  (Detop. at 60 DAS + Ethrel 50 ppm  6

at 75 DAS) i.e. 27.2 cm, While, maximum value of 

plant height (92.5 cm) was observed with T  (Ethrel 4

@ 50 ppm at  60  DAS) .  The  max imim 

monopodia/plant (2.5), of cotton were recorded in 

treatment of (T ) detopping at 75 DAS and spraying 8

of Ethrel @ 50 ppm at 90 DAS followed by  T  6

(Detop. at 60 DAS + Ethrel 50 ppm  at 75 DAS). 

Similar results reported by Sarlach et al., (2010).

Effect of growth regulators on growth and detopping

 The observations from data of pooled 

results indicated that the significant difference 

was found after application of foliar spraying of 

g r o w t h  r e g u l a t o r s  i n  n u m b e r  o f 

sympodiya/plant, number of open bolls/plant at 

maturity as well as one weight of open boll and 

same significant difference was also observed by 

detopping (Table 2). The significantly maximum 

sympodia/plant (13.9) and open bolls/plant at 

maturity (24.5) were found superior in T8 

(Detopping at 75 DAS and spraying of Ethrel @ 50 

ppm at 90 DAS) followed by detopping at 75 DAS 

(T ). Treatment of T (Detopping at 75 DAS and 3 8 

spraying of Ethrel @ 50 ppm at 90 DAS) was also 

found superior of weight (g) of one open boll. 

Increase in number of sympodial branches and 

its length, these results are conformity with 

findings of Kataria et al., (2017).

CONCLUSION

 The results of the present investigation 

revealed that the significantly highest number of 

root length (cm) and monopodia/plant, 

sympodia/plant, open bolls/plant at maturity of 

Bt cotton were recorded in treatment of detopping 

at 75 DAS and spraying of Ethrel @ 50 ppm at 90 

DAS and also treatment of detopping at 75 DAS 

and spraying of Ethrel @ 50 ppm at 90 DAS was 

also found superior of weight (g) of  One Open 

Boll. While, maximum value of plant height (cm) 

was observed treatment of (Ethrel @ 50 ppm at 60 

DAS) during four the years of study. The farmers 

of north Saurashtra agro-climatic zone growing 

Bt cotton in kharif season are advised to de 

topping at 75 DAS + spray of Ethrel ( Ethylene-39 

%)  @ 50 ppm (1.3 ml/10 l of water) at 90 DAS for 

obtaining higher yield and net return. This is only 

due to spraying of ethrel which was act as growth 

retardant and closing stomata, was helps in loss 

of transpiration, decreased plant height, 

increased root length, plant spread, number of 

monopodia and sympodia which resulted in early 

maturity of crop. 

followed by T  (12.0), T (11.8) and T  (11.5). 8 6 5

During the year of 2014, the maximum 

sympodia/plant was counted in T  (14.7) followed 8

by T  (13.3) and T (12.5). Final year of observation 6 4 

recorded in the year of 2015, Higher number of 

sympodia/plant found in T  (18.3) followed by T  8 3

(16.2) and T  (15.7).4

 In case of growth parameter of cotton, The 

significantly maximum number of open 

bolls/plant at maturity was recorded in 

treatment of T  (16.6) during the period of 2012. It 3

was at par with treatment of T  (15.6). The 8

treatment of T  (15.2) was at par with treatment of 2

T  (15.6). In the year of 2013, the significantly 8

maximum open bolls/plant at maturity was 

observed in T  (31.5). It was statistically at par 3

with treatment of T (29.8). The observation was 8 

taken from the year of 2014, the significantly 

higher open bolls/plant at maturity was 

counted in treatment of T  (25.7) and 8

significantly lowest open bolls/plant at 

maturity was recorded from treatment T (16.5) 2 

Similarly, the year of 2015, the significantly 

higher number of open bolls/plant at maturity 

was observed in treatment of T  (27.1) and while 8

significantly of open bolls/plant at maturity 

was recorded from treatment T (17.8) 1 

 The significantly maximum weight (g) of 

one open boll was recorded in treatment of T  (5.4) 3

during period of 2012. It was statistically at par 

with treatment of T  (5.3). T   (5.2), and T  & T  8 2 5 6

(5.1). Similarly, in the year of 2013, the 

significantly more weight (g) from one open boll 

was found in T  (6.7) which was statistically at 3

par with treatment of T  (6.6). During the year of 8

2014, the significantly minimum weight (g) of one 

open boll was observed in treatment of T  (3.3), 1

Whereas, maximum weight (g) of one open boll 

was recorded in treatment of T  (5.4). It was 8

followed by T  (4.7) and T  (4.6). From the year of 4 6

2015, the significantly highest weight (g) of one 

open boll was recorded in treatment of T (6.3) 8 

significantly minimum weight (g) of one open boll 

found in treatment of  T (4.0)1 
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Fig. 1. Fetal monster showing cyclopia and arhinia

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

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

for commercial purposes and around 15-

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

V. G. ARUDE

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

Email: arudevg@gmail.com

 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

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

cultivated mainly for its fibre which is the most 

importa

Arude, V. G. 2020. Business perspective and 

entrepreneurship opportunities in cotton 

stalk by- product based industry in India. 
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Studies on the effect of In situ soil moisture conservation techniques, 

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 
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Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid
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Vekaria, Patel, Talpada, Vora, Patel and Hirpara
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ABSTRACT: There is a direct need to increase crop productivity per unit area and per unit time. Cotton with the 

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

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

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

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

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

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

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

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

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

Bt. Cotton + Greengram (1:2).

Key words: Cotton, greengram, intercropping, pearlmillet, productivity

Performance of cotton genotypes intercropped with pearl millet and 

greengram

MUKESH, KARMAL SINGH*, PRIYANKA DEVI, MEENA SEWHAG AND SHWETA MALIK

CCS Haryana Agricultural University, Hisar-125004

*E-mail: karmalsingh@gmail.com

 Cotton popularly known as “King of fiber 

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

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

population for textile purposes. Its fiber is used 

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

an important cash and commercial crop valued 

for its fiber and vegetable oil and also a source for 

earning the valuable foreign exchange by providing 

employment to millions of people, hence plays 

significant role in national economy. The diverse 

products obtained from cotton include textile raw 

material, cotton seed is a major source of 

vegetable oil and cotton cake as a rich source of 

high quality protein for livestock feed.

 Current agriculture is facing a situation 

with formidable problems of stagnating production 

due to decline in factor productivity, degrading 

soil health, inefficiency of current production 

practices, scarcity of resources, and high cost of 

cultivation and low returns to the farmers as ill 

effects of green revolution which concentrates on 

maximum output but overlooks input efficiency. 

The only way to increase crop productivity on per 

unit area basis is possible through intercropping. 

Thus to meet out the challenges imposed by  

over use of natural resources  and to sustain 

productivity level improved crop management 

through inclusion of legume crops in crop 

rotations and intercropping of legumes with 

cereals have many potential benefits as compared 

to sole cropping systems (Venkateswarlu and 

Sarkar, 2009).

 Intercropping is an age old practice in 

India, especially under rainfed conditions, which 

aims to increase total productivity per unit area 

and to equitably and judiciously utilize land 

resources and farming inputs including labour. 

Development of feasible and economically viable 

intercropping systems largely depends on 

selection of compatible crops and adoption of 

proper planting geometry. Although research is 

still ongoing, there is strong evidence that 

intercropping can substantially increase the 

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

may require lower levels of costly inputs through 

increased resource-use efficiency. Besides 

supplementing to productivity per unit area and 

time, these intercrops serve as an insurance 
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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
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