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ABSTRACT : The interspecific triploid hybrid was developed between tetraploid cultivated species Gossypium 

barbadense cv. Suvin and TCB 37 and diploid wild species Gossypium anomalum. The F  hybridity was confirmed 1

by morphological, cytological and molecular approaches. The ploidy level of interspecific F  hybrid was triploid 1

and male sterile. The female parents viz., Suvin and TCB 37 had erect growth habit, green with brown colour stem, 

sparsely pubescent nature of stem, dark green colour leaves, bright yellow colour petal, petals with dark red petal 

spot and creamy anther. The F  interspecific hybrids of Suvin x Gossypiumanomalumand  TCB 37 x Gossypium 1

anomalum exhibited perennial, shrub growth habit, pale brownish green colourstem, leaves with strongly 

pubescent nature, velvety nature of leaves texture, dull violet colour and protruded stigma. The male parent 

Gossypium anomalum perennial and shrub growth habit, pale brownish green coloured stem,leaves with strongly 

pubescent nature, velvety nature of leaves texture, dull violet colour and protruded stigma which were resembled 

with both F  interspecific hybrids. The female parents viz., Suvin and TCB 37 showed 52 chromosomes at mitotic 1

metaphase stage. 26 chromosomes was observed in male parent Gossypium anomalum whereas the F  1

interspecific triploid hybrids exhibited 39 chromosomes and the hybridity status was confirmed. Significant 

differences were observed between pollen size, fertility of the parents and their F  hybrids. The pollen fertility 1

ranged from 1.67 to 2.13 per cent in the F  interspecific triploid sterile hybrids. This hybridity may serve as a 1

useful genetic resource for transfer of leaf hopper resistance to Egyptian cotton. 

Key words: Gossypium, triploid, wide hybridization

Development and hybridity confirmation of F  interspecific hybrids 1

between Gossypium barbadense and Gossypium anomalum

S. IMTIYAZAHMED, L. MAHALINGAM*, N. PREMALATHA, K. SENGUTTUVAN,

V.P. SOBHAKUMARI AND M. KUMAR
1Department of Cotton, Tamil Nadu Agricultural University, Coimbatore-641003

*Email: rmdmahal@yahoo.co.in

The genus Gossypium belongs to the family 

Malvaceae and contains more than 45 diploid 

species and five well documented allotetraploid 

species. The genetic diversity of genus 

Gossypium sppis exclusively wide with diverse 

geographical and ecological niches (Fryxell, 

1992). The Gossypium species are grouped into 

nine genome groups and designated as AD, A, B, 

C. D, E, F, G and K based on the similarities in 

chromosome size, structure and success of 

chromosomal pairing (Wendel, 1989; Percival et al., 

1999). The diploid D genome species of the New 

World include 26 chromosomes based on the 

chromosomal uniformity. Some hybrids within 

the genome are fertile due to chromosome 

recombination during meiosis. However, hybrids 

across genomes are generally infertile and have a 

few bivalents at meiosis as a result, progenies 

survival from the interspecific crosses is sometime 

low. The allotetraploid cotton Gossypium hirsutum 

(AD ) and Gossypium barbadense (AD ) of the New 1 2

World cotton dominate natural fibre production. 

Wild Gossypium species represent a significant 

genetic repository for potential exploitation by 

cotton breeders who have long recognized the 

beneficial effect of exotic genes (Heitholt and 

Mauney, 2010). The introduction of alien genetic 

variat ion into upland cotton from the 

chromosome of the wild species is a valuable and 

proven technique for cotton improvement. The 

most successful examples of the use of wild 

species during the history of cotton breeding 

include Gossypium harknessii as a source of 

cytoplasmic male sterility (Meyer, 1975) and 

Gossypium thurberi as a source of fibre quality 

(Culp and Harrell, 1973; Culp et al., 1979). More 
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ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

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

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

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

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

cultivated mainly for its fibre which is the most 

importa
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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

MCU 5

TCB 37 x G.anomalum

G.anomalum x G.anomalum 
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recently, the other important traits such as 

nematode resistance and low gossypol plant 

traits were successfully introduced from diploid 

species into upland cotton using various 

strategies (Sacks and Robinson, 2009; Benbouza 

et al., 2010).

MATERIALS AND METHODS

 The crossing block has been raised 

during summer 2019 comprises of two female 

Gossypium barbadense parents viz., Suvin and 

TCB 37 and the male parent wild species 
1Gossypium anomalum (Plate 1) was maintained 

in cotton wild species garden established in the 

Departtment of Cotton, Centre for Plant Breeding 

and Genetics, Tamil Nadu Agricultural 

University  Coimbatore. Crosses were effected by 

using Doak’s method (Doak, 1934) of hand 

emasculation and pollination and crossed bolls 

were obtained and collected for further 

evaluation. The two F  hybrids along with their  1

parents viz., Suvin and TCB 37 were raised in 

during winter 2019. The male parent Gossypium 

anomalum is being maintained in cotton wild species 

garden. F  hybrids along with parents was used for 1

recording data on various morphological, biometrical 

and cytologicalanalysis (Plate 2).

MORPHOLOGICAL STUDY

 Nineteen (19) morphological characters 

viz., plant growth habit, stem colour, stem 

pubescence, petiole colour, leaf shape, leaf 

colour, leaf incision, leaf veins, leaf texture, leaf 

hairiness, bract size, corolla colour, petal size, 

petal spot, anther colour, anther density, 

filament colour, position of stigma and nectar 

glands and 14 biometrical traits namely, 

bracterial teeth, bracterial length, bracterial 

breadth, petiole length, leaf length, leaf breadth, 

leaf area, pedicel length, petal length, petal 

breadth, pollen size (dia.), pollen fertility 

(%),gossypol gland density and length of pistil 

were studied to discriminate the parents and F  1

hybrids. Fourth fully matured and expanded 

leaves from the top of the plant were taken and 

their maximum length and breadth was 

recorded. Leaf area was measured from 5 fully 

expanded, matured leaves of both parents and F  1

hybrids using Leaf Area Meter and an average 

used for recording observations. Flowers were 

collected on the day of anthesis between 10.00 

am to 11am for pollen fertility study. Pollen 

fertility was recorded by dusting pollen grains in 

Potassium Iodide solution (1%) and viewed under 

a compound microscope. Only large, darkly 

stained and circular pollen grains were 

considered as fertile. In both parents and F  1

hybrids. Four microscopic fields were taken to 

find out the pollen fertility percentage and 

averaged for further evaluation.

CYTOLOGICAL STUDY

 In  cy to log i ca l  ana lys i s ,  m i to t i c 

metaphase chromosome study was carried out 

by using root tips to confirm the ploidy level of F  1

hybrids and their parents. Seeds of parents and 

their F  were soaked overnight and then 1

germinated in the germination paper. The roots 

were collected from the germinated seeds with 

2-3 cm length in quick succession between 9 to 

10 am on bright sunny days and pre-treated with 

Para-Dichloro  Benzene to  accumulate 

metaphase cells. After 2 hours the pre-treated 

root tips were washed thoroughly in running tap 

water to remove excess Para-Dichloro Benzene 

and fixed in the Ethanol: Glacial Acetic Acid (3:1) 

fixative. After keeping the fixed material under 
olow temperature (4 C) for a minimum period of 

four hours, the roots were thoroughly washed in 

the distilled water and stored in Ethanol 70%. 

The roots were hydrolysed at 60ºC for 8 minutes 

and washed thoroughly in running tap water and 

then the root tips are treated in a (0.25%) Pectinase 

solution for 30 minutes in dark and put it in basic 

Fuchsin stain for 30 minutes in dark. The darkly 

Development and hybridity between Gossypium species

stained extreme tip portion of the roots were 

excised out and macerated in a drop of aceto-

carmine (1%). After maceration the slide covered 

with cover slip and heated gently over a sprit lamp. 

The excess stain was removed by giving gentle 

press with thumb between two layers of filter 

paper. The slide was temporarily sealed using 

wax and observed under the Olympus system 

microscope @ 1000X magnification. The 

chromosomes were counted from the metaphase 

cells and recorded pictorially.

RESULTS AND DISCUSSION

 Nineteen (19) qualitative parameters were 

recorded in Suvin, TCB 37, Gossypium 

anomalum and their corresponding F  hybrids of 1

Suvin x Gossypium anomalum and TCB 37 x 

Gossypium anomalumin (Table 1 and 2). Out of 

19 qualitative characters two characters viz., leaf 

incision and corolla colour were showed 

intermediate expression between both the 

parents in the F  hybrids. These results are in 1

agreement with (Kaur et al., 2016) in F  hybrid of 1

Gossypium hirsutum cv., 1861 x Gossypium 

armourianum  for petal  colour whereas 

(Manickam and Prakash, 2014) had reported 

intermediate leaf and flower morphology in 

Gossypium hirsutum x Gossypium armourianum 

hybrid. Tahir and Noor (2011) reported that 

intermediate expression of petal colour in 

Gossypium arboreum x Gossypium hirsutum 

hybrid and its reciprocal cross. F  hybrid of 1

Gossypium arboreum x Gossypium thurberi exhibited 

dominance was reported for petal colour  as like 

that of female parent (Kale et al., 2007) and 

dominance expression for anther colour was 

observed  in  the F  hybrid of Gossypium 1

herbaceum x Gossypium raimondii (Wu et al., 

2017). Dominance expression were observed in 

both F  hybrids viz., Suvin x Gossypium 1

anomalum and TCB 37 x Gossypium anomalum 

for growth habit (Plate 3.), stem colour, stem 

pubescence, leaf texture and leaf hairiness and 

its resembled with male parent Gossypium 

anomalum. This result are in accordance with the 

work of Kaur et al., (2016) which showed 

dominance for leaf texture and leaf hairiness, 

similar to its male parent Gossypium anomalum 

and also reported dominant characters for stem 

colour, stem pubescence and leaf hairiness of 

Gossypium hirsutum cv., 1861 x Gossypium 

armourianum F  hybrid as it fully resembled 1

Gossypium armourianum. Also Gossypium 

herbaceum x Gossypium austral hybrid showed 

dominance for leaf hairiness and stem hairiness 

as that of male parent. Saravanan et al., (2007) 

observed dominant expression for leaf texture, 

petiole colour and leaf hairiness in Gossypium 

hirsutum x Gossypium raimondii cross as that of 

pollen parent. Leaf characters viz., leaf colour 

and leaf veins in both F  hybrids expressed 1

dominance and identical to their female parents, 

whereas leaf shape was dominant as that of its 

male parent with intermediate leaf size. Kaur et al., 

(2016) and Wu et al., (2017) have reported 

intermediate leaf shape in their respective F  1

hybrids of Gossypium hirsutum cv., 1861 x 

Gossypium armourianum and Gossypium 

herbaceum x Gossypiu mraimondii, respectively. 

The F  hybrids (Suvin x Gossypium anomalum and 1

TCB 37 x Gossypium anomalum) had dominant 

characteristics for bract size which was resembled 

with maternal parents (Plate 2). These are in 

accordance with bract size of Gossypium herbaceum 

x Gossypiu mraimondii hybrid which seems as 

female parent reported by (Wu et al., 2017). F  1

hybrids of Suvin x Gossypium anomalum as well 

as TCB 37 x Gossypium anomalum recorded 

intermediate expression for corolla colour and 

this results in accordance with the  results of  

Kaur et al., (2016) and they have reported 

intermediate expression for corolla colour in the 

F  hybrid of Gossypium hirsutum cv., 1861 x 1

Gossypium armourianum. Wu et al., (2017) have 

reported F  hybrid of Gossypium herbaceum x 1

Gossypium raimondii exhibited dominance for 

petal colour and identical to its maternal parent. Petal 
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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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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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recently, the other important traits such as 

nematode resistance and low gossypol plant 

traits were successfully introduced from diploid 

species into upland cotton using various 

strategies (Sacks and Robinson, 2009; Benbouza 

et al., 2010).

MATERIALS AND METHODS

 The crossing block has been raised 

during summer 2019 comprises of two female 

Gossypium barbadense parents viz., Suvin and 

TCB 37 and the male parent wild species 
1Gossypium anomalum (Plate 1) was maintained 

in cotton wild species garden established in the 

Departtment of Cotton, Centre for Plant Breeding 

and Genetics, Tamil Nadu Agricultural 

University  Coimbatore. Crosses were effected by 

using Doak’s method (Doak, 1934) of hand 

emasculation and pollination and crossed bolls 

were obtained and collected for further 

evaluation. The two F  hybrids along with their  1

parents viz., Suvin and TCB 37 were raised in 

during winter 2019. The male parent Gossypium 

anomalum is being maintained in cotton wild species 

garden. F  hybrids along with parents was used for 1

recording data on various morphological, biometrical 

and cytologicalanalysis (Plate 2).

MORPHOLOGICAL STUDY

 Nineteen (19) morphological characters 

viz., plant growth habit, stem colour, stem 

pubescence, petiole colour, leaf shape, leaf 

colour, leaf incision, leaf veins, leaf texture, leaf 

hairiness, bract size, corolla colour, petal size, 

petal spot, anther colour, anther density, 

filament colour, position of stigma and nectar 

glands and 14 biometrical traits namely, 

bracterial teeth, bracterial length, bracterial 

breadth, petiole length, leaf length, leaf breadth, 

leaf area, pedicel length, petal length, petal 

breadth, pollen size (dia.), pollen fertility 

(%),gossypol gland density and length of pistil 

were studied to discriminate the parents and F  1

hybrids. Fourth fully matured and expanded 

leaves from the top of the plant were taken and 

their maximum length and breadth was 

recorded. Leaf area was measured from 5 fully 

expanded, matured leaves of both parents and F  1

hybrids using Leaf Area Meter and an average 

used for recording observations. Flowers were 

collected on the day of anthesis between 10.00 

am to 11am for pollen fertility study. Pollen 

fertility was recorded by dusting pollen grains in 

Potassium Iodide solution (1%) and viewed under 

a compound microscope. Only large, darkly 

stained and circular pollen grains were 

considered as fertile. In both parents and F  1

hybrids. Four microscopic fields were taken to 

find out the pollen fertility percentage and 

averaged for further evaluation.

CYTOLOGICAL STUDY

 In  cy to log i ca l  ana lys i s ,  m i to t i c 

metaphase chromosome study was carried out 

by using root tips to confirm the ploidy level of F  1

hybrids and their parents. Seeds of parents and 

their F  were soaked overnight and then 1

germinated in the germination paper. The roots 

were collected from the germinated seeds with 

2-3 cm length in quick succession between 9 to 

10 am on bright sunny days and pre-treated with 

Para-Dichloro  Benzene to  accumulate 

metaphase cells. After 2 hours the pre-treated 

root tips were washed thoroughly in running tap 

water to remove excess Para-Dichloro Benzene 

and fixed in the Ethanol: Glacial Acetic Acid (3:1) 

fixative. After keeping the fixed material under 
olow temperature (4 C) for a minimum period of 

four hours, the roots were thoroughly washed in 

the distilled water and stored in Ethanol 70%. 

The roots were hydrolysed at 60ºC for 8 minutes 

and washed thoroughly in running tap water and 

then the root tips are treated in a (0.25%) Pectinase 

solution for 30 minutes in dark and put it in basic 

Fuchsin stain for 30 minutes in dark. The darkly 

Development and hybridity between Gossypium species

stained extreme tip portion of the roots were 

excised out and macerated in a drop of aceto-

carmine (1%). After maceration the slide covered 

with cover slip and heated gently over a sprit lamp. 

The excess stain was removed by giving gentle 

press with thumb between two layers of filter 

paper. The slide was temporarily sealed using 

wax and observed under the Olympus system 

microscope @ 1000X magnification. The 

chromosomes were counted from the metaphase 

cells and recorded pictorially.

RESULTS AND DISCUSSION

 Nineteen (19) qualitative parameters were 

recorded in Suvin, TCB 37, Gossypium 

anomalum and their corresponding F  hybrids of 1

Suvin x Gossypium anomalum and TCB 37 x 

Gossypium anomalumin (Table 1 and 2). Out of 

19 qualitative characters two characters viz., leaf 

incision and corolla colour were showed 

intermediate expression between both the 

parents in the F  hybrids. These results are in 1

agreement with (Kaur et al., 2016) in F  hybrid of 1

Gossypium hirsutum cv., 1861 x Gossypium 

armourianum  for petal  colour whereas 

(Manickam and Prakash, 2014) had reported 

intermediate leaf and flower morphology in 

Gossypium hirsutum x Gossypium armourianum 

hybrid. Tahir and Noor (2011) reported that 

intermediate expression of petal colour in 

Gossypium arboreum x Gossypium hirsutum 

hybrid and its reciprocal cross. F  hybrid of 1

Gossypium arboreum x Gossypium thurberi exhibited 

dominance was reported for petal colour  as like 

that of female parent (Kale et al., 2007) and 

dominance expression for anther colour was 

observed  in  the F  hybrid of Gossypium 1

herbaceum x Gossypium raimondii (Wu et al., 

2017). Dominance expression were observed in 

both F  hybrids viz., Suvin x Gossypium 1

anomalum and TCB 37 x Gossypium anomalum 

for growth habit (Plate 3.), stem colour, stem 

pubescence, leaf texture and leaf hairiness and 

its resembled with male parent Gossypium 

anomalum. This result are in accordance with the 

work of Kaur et al., (2016) which showed 

dominance for leaf texture and leaf hairiness, 

similar to its male parent Gossypium anomalum 

and also reported dominant characters for stem 

colour, stem pubescence and leaf hairiness of 

Gossypium hirsutum cv., 1861 x Gossypium 

armourianum F  hybrid as it fully resembled 1

Gossypium armourianum. Also Gossypium 

herbaceum x Gossypium austral hybrid showed 

dominance for leaf hairiness and stem hairiness 

as that of male parent. Saravanan et al., (2007) 

observed dominant expression for leaf texture, 

petiole colour and leaf hairiness in Gossypium 

hirsutum x Gossypium raimondii cross as that of 

pollen parent. Leaf characters viz., leaf colour 

and leaf veins in both F  hybrids expressed 1

dominance and identical to their female parents, 

whereas leaf shape was dominant as that of its 

male parent with intermediate leaf size. Kaur et al., 

(2016) and Wu et al., (2017) have reported 

intermediate leaf shape in their respective F  1

hybrids of Gossypium hirsutum cv., 1861 x 

Gossypium armourianum and Gossypium 

herbaceum x Gossypiu mraimondii, respectively. 

The F  hybrids (Suvin x Gossypium anomalum and 1

TCB 37 x Gossypium anomalum) had dominant 

characteristics for bract size which was resembled 

with maternal parents (Plate 2). These are in 

accordance with bract size of Gossypium herbaceum 

x Gossypiu mraimondii hybrid which seems as 

female parent reported by (Wu et al., 2017). F  1

hybrids of Suvin x Gossypium anomalum as well 

as TCB 37 x Gossypium anomalum recorded 

intermediate expression for corolla colour and 

this results in accordance with the  results of  

Kaur et al., (2016) and they have reported 

intermediate expression for corolla colour in the 

F  hybrid of Gossypium hirsutum cv., 1861 x 1

Gossypium armourianum. Wu et al., (2017) have 

reported F  hybrid of Gossypium herbaceum x 1

Gossypium raimondii exhibited dominance for 

petal colour and identical to its maternal parent. Petal 
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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 
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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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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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Table 1. Morphological traits of Suvin x G. anomalum hybrid and the parents

S. No Characters Suvin Suvin x G.anomalumm G.anomalum

1 Growth habit Annual, erect Perennial, shrub Perennial, shrub
2 Stem colour Dark green with brown Pale brownish green Pale brownish green
3 Stem pubescence Sparsely pubescent Highly pubescent  Highly pubescent
4 Petiole colour Greenish brown Brownish green Brownish green
5 Leaf shape Palmate with 5 lobes Palmate with 5 lobes  Palmate with 5 lobes
6 Leaf colour Dark green Green Green
7 Leaf incision Deep Medium to deep Medium
8 Leaf veins Thick and prominent Thick and prominent Thin
9 Leaf texture Medium smooth and thick Velvety Velvety
10 Leaf hairiness Very sparse Strongly pubescent  Strongly pubescent
11 Bract size Large Medium Small
12 Corolla colour Bright yellow Dull violet Dull violet
13 Petal size Medium Medium Medium
14 Petal spot Dark red Light to dark red Light to dark red
15 Anther colour Creamy Creamy Creamy white
16 Anther density Dense Dense Dense
17 Filament colour White to creamy white White to creamy white White to creamy white
18 Position of stigma Protruded Protruded Embedded
19 Nectar gland Present Absent Absent

Table 2. Morphological traits of TCB 37 x G. anomalum hybrid and the parents

S. No. Characters TCB 37 TCB 37 x G.anomalum G.anomalum

1 Growth habit Annual, erect Perennial, shrub Perennial, shrub
2 Stem colour Dark green with brown Pale brownish green Pale brownish green
3 Stem pubescence Sparsely pubescent Highly pubescent Highly pubescent
4 Petiole colour Greenish brown Brownish green Brownish green
5 Leaf shape Palmate with 5 lobes Palmate with 5 lobes Palmate with 5 lobes
6 Leaf colour Dark green Green Green
7 Leaf incision Deep Medium to deep Medium to deep
8 Leaf veins Thick and prominent Thick and prominent Thin
9 Leaf texture Medium smooth and thick Velvety Velvety
10 Leaf hairiness Very sparse Strongly pubescent Strongly pubescent
11 Bract size Large Medium Small
12 Corolla colour Bright yellow Dull violet Dull violet
13 Petal size Medium Medium Medium
14 Petal spot Dark red Dark red  Dark red
15 Anther colour Creamy Creamy Creamy white
16 Anther density Medium Dense Dense
17 Filament colour White to creamy white White to creamy white White to creamy white
18 Position of stigma Protruded Protruded Embedded
19 Nectar gland Present Absent Absent

Table 3. Biometrical traits of Suvin x G.anomalumhybrid and the parents

S. No Characters Suvin Suvin x G.anomalum G.anomalum

1. Number of bracterial teeth 9.00** 6.00** 3.00**
2. Bracterial length (cm)  4.70b 3.73b 1.67a
3. Bracterial breadth (cm)  2.17b 2.02b 0.53a
4. Petiole length (cm)  7.60** 6.52** 4.22**
5. Leaf length (cm)  8.97** 8.10** 5.66**
6. Leaf breadth (cm)  10.77** 9.34** 5.20**
7. Leaf area (cm2)  62.87** 43.67** 16.32**
8. Pedicel length (cm)  2.80a 1.25a 0.57a
9. Petal length (cm)  5.70b 4.22b 3.36a
10. Petal breadth (cm)  4.90** 4.03** 3.43**
11. Pollen size diameter (μm)  40.87** 25.23** 32.16**
12. Pollen fertility (%)  96.67a 2.13b 95.30a
13. Length of pistil (cm) 2.73 ** 2.52** 1.76**
14. Gossypol gland density  12.33** 8.60** 9.75**

 ** Significant difference at P<0.01 using Duncan’s Multiple Range Test
The letters with same alphabet are considered as non-significant.
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spot is present in both Gossypium barbadense and 

Gossypium anomalum at base of the petals which 

is dark red but the spot is slightly larger in male 

parent. F  hybrids of both the crosses were 1

dominantly expressed with dark red spot at base 

of the petals which resembles more like 

Gossypium anomalum (Plate 4). No petal spot 

variation in intensity was not noticed as that of 

hybrids from Gossypium armourianum. The anther 

colour of both F  hybrids was more likely towards 1

its corresponding maternal parents Suvin and TCB 

37 (Plate 4). These results agree with works of Wu 

et al., (2017). The anther colour of Gossypium 

herbaceum x Gossypium raimondii hybrid (Wu et al., 

2017), Gossypium herbaceum x Gossypium australe 

hybrid (Liu et al., 2015) resembled maternal parent 

and Gossypium hirsutum  x  Gossypium 

armourianum hybrid (Kaur et al., 2016) anther 

colour seems like that of its paternal parent. The 

position of stigma resembled maternal parent 

with protruded stigma were male parent had 

embedded stigma and in case of nectar gland and 

it resembled male parent with absence of nectar 

glands but the female parent had nectar glands. 

These results were not in accordance with (Kaur 

et al., 2016) and (Wu et al., 2017), respectively.

 Bracterial traits viz., number of bracterial 

teeth, bracterial length and bracterial breadth 

were observed (Table 3,4 and Plate 4). In which, 

all the characters showed intermediate 

expression in both F  hybrids. There was highly 1

significant difference observed between the 

parents and between parents and F  hybrids. But 1

no significant differences were observed between 

male parent and F  hybrids and between parents, 1

while significant differences were observed 

between female parents and respective F  1

hybrids. The intermediate expression was 

noticed in interspecific F  hybrids Suvin x 1

Gossypium anomalum and TCB 37 x Gossypium 

anomalum for leaf parameters viz., leaf length, 

leaf breadth and leaf area. The average leaf length 

of female parent Suvin and male parent 

Gossypium anomalum was 8.97 and 5.66 cm 

respectively, whereas in F  hybrid it was 8.10 cm 1

which is almost intermediate of average leaf 

length of parents. Significant differences were 

observed between the parents and F  hybrid and 1

also between the male and female parents for this 

character. TCB 37 and Gossypium anomalum 

showed average leaf length of 9.10 and 5.66 cm 

respectively, while the F  hybrid expressed 1

intermediate average leaf length of 8.22 cm. 

Significant differences were observed between 

the parents and between the parents and F  1

hybrids. Suvin and Gossypium anomalum 

recorded the average leaf breadth of 10.77 and 

5.20 cm respectively, whereas F  hybrid recorded 1

intermediate average leaf breadth of 9.34 cm 

significant differences were observed between the 

parents as well as between the F  hybrid. Average 1

leaf breadth of TCB 37, Gossypium anomalum 

Table 4. Biometrical traits of TCB37 x G.anomalum  hybrid and the parents

S. No Characters TCB 37 TCB 37 x G.anomalum G.anomalum

1. Number of bracterial teeth 9.00** 6.00** 3.00**
2. Bracterial length (cm)  3.97b 3.65b 1.67a
3. Bracterial breadth (cm)  2.97b 1.87b 0.53a
4. Petiole length (cm)  5.60** 5.65** 4.22**
5. Leaf length (cm)  9.10** 8.22** 5.66**
6. Leaf breadth (cm)  7.93** 7.15** 5.20**
7. Leaf area (cm2)  56.81** 44.57** 16.32**
8. Pedicel length (cm)  1.80b 1.36b 0.57a
9. Petal length (cm)  3.77** 3.47** 3.36**
10. Petal breadth (cm)  2.40a 3.07b 3.43b
11. Pollen size diameter (μm)  41.60** 26.25** 32.16**
12. Pollen fertility (%)  97.67a 2.30b 95.3a
13. Length of pistil (cm) 2.77** 2.46** 1.76**
14. Gossypol gland density  9.33** 8.90** 9.75**

** Significant difference at P<0.01 using Duncan’s Multiple Range Test
The letters with same alphabet are considered as non-significant
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ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

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

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

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

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

cultivated mainly for its fibre which is the most 

importa

Arude, V. G. 2020. Business perspective and 

entrepreneurship opportunities in cotton 

stalk by- product based industry in India. 
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ABSTRACT : A field experiments was conducted at Regional Research Station, Aruppukottai, Tamil Nadu 

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

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

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

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

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

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

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

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

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

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

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

fibre strength and elongation percentage recorded under BBF.

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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Table 1. Morphological traits of Suvin x G. anomalum hybrid and the parents

S. No Characters Suvin Suvin x G.anomalumm G.anomalum

1 Growth habit Annual, erect Perennial, shrub Perennial, shrub
2 Stem colour Dark green with brown Pale brownish green Pale brownish green
3 Stem pubescence Sparsely pubescent Highly pubescent  Highly pubescent
4 Petiole colour Greenish brown Brownish green Brownish green
5 Leaf shape Palmate with 5 lobes Palmate with 5 lobes  Palmate with 5 lobes
6 Leaf colour Dark green Green Green
7 Leaf incision Deep Medium to deep Medium
8 Leaf veins Thick and prominent Thick and prominent Thin
9 Leaf texture Medium smooth and thick Velvety Velvety
10 Leaf hairiness Very sparse Strongly pubescent  Strongly pubescent
11 Bract size Large Medium Small
12 Corolla colour Bright yellow Dull violet Dull violet
13 Petal size Medium Medium Medium
14 Petal spot Dark red Light to dark red Light to dark red
15 Anther colour Creamy Creamy Creamy white
16 Anther density Dense Dense Dense
17 Filament colour White to creamy white White to creamy white White to creamy white
18 Position of stigma Protruded Protruded Embedded
19 Nectar gland Present Absent Absent

Table 2. Morphological traits of TCB 37 x G. anomalum hybrid and the parents

S. No. Characters TCB 37 TCB 37 x G.anomalum G.anomalum

1 Growth habit Annual, erect Perennial, shrub Perennial, shrub
2 Stem colour Dark green with brown Pale brownish green Pale brownish green
3 Stem pubescence Sparsely pubescent Highly pubescent Highly pubescent
4 Petiole colour Greenish brown Brownish green Brownish green
5 Leaf shape Palmate with 5 lobes Palmate with 5 lobes Palmate with 5 lobes
6 Leaf colour Dark green Green Green
7 Leaf incision Deep Medium to deep Medium to deep
8 Leaf veins Thick and prominent Thick and prominent Thin
9 Leaf texture Medium smooth and thick Velvety Velvety
10 Leaf hairiness Very sparse Strongly pubescent Strongly pubescent
11 Bract size Large Medium Small
12 Corolla colour Bright yellow Dull violet Dull violet
13 Petal size Medium Medium Medium
14 Petal spot Dark red Dark red  Dark red
15 Anther colour Creamy Creamy Creamy white
16 Anther density Medium Dense Dense
17 Filament colour White to creamy white White to creamy white White to creamy white
18 Position of stigma Protruded Protruded Embedded
19 Nectar gland Present Absent Absent

Table 3. Biometrical traits of Suvin x G.anomalumhybrid and the parents

S. No Characters Suvin Suvin x G.anomalum G.anomalum

1. Number of bracterial teeth 9.00** 6.00** 3.00**
2. Bracterial length (cm)  4.70b 3.73b 1.67a
3. Bracterial breadth (cm)  2.17b 2.02b 0.53a
4. Petiole length (cm)  7.60** 6.52** 4.22**
5. Leaf length (cm)  8.97** 8.10** 5.66**
6. Leaf breadth (cm)  10.77** 9.34** 5.20**
7. Leaf area (cm2)  62.87** 43.67** 16.32**
8. Pedicel length (cm)  2.80a 1.25a 0.57a
9. Petal length (cm)  5.70b 4.22b 3.36a
10. Petal breadth (cm)  4.90** 4.03** 3.43**
11. Pollen size diameter (μm)  40.87** 25.23** 32.16**
12. Pollen fertility (%)  96.67a 2.13b 95.30a
13. Length of pistil (cm) 2.73 ** 2.52** 1.76**
14. Gossypol gland density  12.33** 8.60** 9.75**

 ** Significant difference at P<0.01 using Duncan’s Multiple Range Test
The letters with same alphabet are considered as non-significant.
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spot is present in both Gossypium barbadense and 

Gossypium anomalum at base of the petals which 

is dark red but the spot is slightly larger in male 

parent. F  hybrids of both the crosses were 1

dominantly expressed with dark red spot at base 

of the petals which resembles more like 

Gossypium anomalum (Plate 4). No petal spot 

variation in intensity was not noticed as that of 

hybrids from Gossypium armourianum. The anther 

colour of both F  hybrids was more likely towards 1

its corresponding maternal parents Suvin and TCB 

37 (Plate 4). These results agree with works of Wu 

et al., (2017). The anther colour of Gossypium 

herbaceum x Gossypium raimondii hybrid (Wu et al., 

2017), Gossypium herbaceum x Gossypium australe 

hybrid (Liu et al., 2015) resembled maternal parent 

and Gossypium hirsutum  x  Gossypium 

armourianum hybrid (Kaur et al., 2016) anther 

colour seems like that of its paternal parent. The 

position of stigma resembled maternal parent 

with protruded stigma were male parent had 

embedded stigma and in case of nectar gland and 

it resembled male parent with absence of nectar 

glands but the female parent had nectar glands. 

These results were not in accordance with (Kaur 

et al., 2016) and (Wu et al., 2017), respectively.

 Bracterial traits viz., number of bracterial 

teeth, bracterial length and bracterial breadth 

were observed (Table 3,4 and Plate 4). In which, 

all the characters showed intermediate 

expression in both F  hybrids. There was highly 1

significant difference observed between the 

parents and between parents and F  hybrids. But 1

no significant differences were observed between 

male parent and F  hybrids and between parents, 1

while significant differences were observed 

between female parents and respective F  1

hybrids. The intermediate expression was 

noticed in interspecific F  hybrids Suvin x 1

Gossypium anomalum and TCB 37 x Gossypium 

anomalum for leaf parameters viz., leaf length, 

leaf breadth and leaf area. The average leaf length 

of female parent Suvin and male parent 

Gossypium anomalum was 8.97 and 5.66 cm 

respectively, whereas in F  hybrid it was 8.10 cm 1

which is almost intermediate of average leaf 

length of parents. Significant differences were 

observed between the parents and F  hybrid and 1

also between the male and female parents for this 

character. TCB 37 and Gossypium anomalum 

showed average leaf length of 9.10 and 5.66 cm 

respectively, while the F  hybrid expressed 1

intermediate average leaf length of 8.22 cm. 

Significant differences were observed between 

the parents and between the parents and F  1

hybrids. Suvin and Gossypium anomalum 

recorded the average leaf breadth of 10.77 and 

5.20 cm respectively, whereas F  hybrid recorded 1

intermediate average leaf breadth of 9.34 cm 

significant differences were observed between the 

parents as well as between the F  hybrid. Average 1

leaf breadth of TCB 37, Gossypium anomalum 

Table 4. Biometrical traits of TCB37 x G.anomalum  hybrid and the parents

S. No Characters TCB 37 TCB 37 x G.anomalum G.anomalum

1. Number of bracterial teeth 9.00** 6.00** 3.00**
2. Bracterial length (cm)  3.97b 3.65b 1.67a
3. Bracterial breadth (cm)  2.97b 1.87b 0.53a
4. Petiole length (cm)  5.60** 5.65** 4.22**
5. Leaf length (cm)  9.10** 8.22** 5.66**
6. Leaf breadth (cm)  7.93** 7.15** 5.20**
7. Leaf area (cm2)  56.81** 44.57** 16.32**
8. Pedicel length (cm)  1.80b 1.36b 0.57a
9. Petal length (cm)  3.77** 3.47** 3.36**
10. Petal breadth (cm)  2.40a 3.07b 3.43b
11. Pollen size diameter (μm)  41.60** 26.25** 32.16**
12. Pollen fertility (%)  97.67a 2.30b 95.3a
13. Length of pistil (cm) 2.77** 2.46** 1.76**
14. Gossypol gland density  9.33** 8.90** 9.75**

** Significant difference at P<0.01 using Duncan’s Multiple Range Test
The letters with same alphabet are considered as non-significant
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ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

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

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

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

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

cultivated mainly for its fibre which is the most 

importa
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Editor-in-Chief

ANNOUNCEMENT

Dear Colleagues,

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

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

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

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

eligible for the above award.

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

Improvement, Crop Production, Crop Protection and Social Sciences.

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

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

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

at any State Agricultural University or Institute is eligible for the 

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

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

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

January 2021 positively.

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

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

Cotton Improvement Project Meeting normally held in the first week of 

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

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

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

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

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

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

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

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

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

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

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

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

fibre strength and elongation percentage recorded under BBF.

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

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

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

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

lakh bales of lint) of the world cotton production with 

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

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 

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

α-tocopherol in = Reading of standard at 520 nm

µg/g of sample   Total volume of homogenate

   Volume used X Weight of the sample

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

MCU 5

TCB 37 x G.anomalum

G.anomalum x G.anomalum 
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and their F  hybrid was 7.93, 5.20 and 7.15 cm, 1

respectively. Both the parents as well as F  hybrid 1

showed significant difference. Average leaf area 

of the Suvin x Gossypium anomalum hybrid was 

43.67 cm2 whereas the female and male parents 

recorded average leaf area of 62.87 cm2 and 

16.32 cm2 which clearly showed that the F  1

hybrid expressed intermediate leaf area (Table 3, 

4 and Plate 2). Significant differences were 

noticed between the parents and F  hybrids and 1

also between the male and female parents. TCB 

37 and Gossypium anomalum recorded average 

leaf area of 56.81 and 16.32 cm2 respectively, 

whereas in F  hybrids it was 44.57 cm2 which is 1

almost intermediate of average leaf area of 

parents. Significant differences were observed 

between the parents as well as between the 

parents and F  hybrids. Kaur et al., (2016) and 1

Wu et al., (2017).also reported the intermediate 

leaf length, leaf breadth and leaf area in the 

interspecific F  hybrids of Gossypium hirsutum 1

and Gossypium armourianum. The Suvin x 

Gossypium anomalum and TCB 37 x Gossypium 

anomalum interspecific F  hybrids showed 1

intermediate expression for mean pedicel length 

and no significant difference were observed 

between male and female parent while significant 

difference was found between female parent and 

its corresponding F  hybrids. The intermediate 1

expression was observed in Suvin x Gossypium 

anomalum and TCB 37 x Gossypium anomalum 

for the petal parameters namely petal length and 

petal breadth. No significant difference between 

parents and significant difference were observed 

between female parent and hybrid for petal 

length in Suvin x Gossypium anomalum. The 

mean pollen fertility of 96.67, 97.67 and 95.30 

per cent were recorded in Suvin, TCB 37 and 

Gossypium anomalum, respectively while Suvin x 

Gossypium anomalum and TCB 37 x Gossypium 

anomalum hybrids exhibited the pollen fertility of 

2.13 and 2.30 per cent respectively (Plate 5). No 

significant differences were observed between the 

parents and its corresponding F  hybrids while 1

significant difference was noticed between 

parents. Kaur et al., (2016) reported that the 

mean  pollen fertility of 2.19 per cent F  hybrid of 1

Gossypium hirsutum cv., 1861 x Gossypium 

armourianum. Pushpam and Raveendran (2006) 

reported mean pollen fertility of 9.04 and 9.67 per 

cent which were considerably higher in the F  1

hybrids of Gossypium hirsutum x Gossypiuma 

rmourianum  and  Gossypium hirsutum  x 

Gossypium raimondii. The average Pollen size 

diameter of Suvin, TCB 37, Gossypiuma 

nomalum and their F  hybrid was recorded as 1

40.87, 41.60, 32.16 µm and 25.23 - 26.25 µm, 

respectively were found to be less than that of 

parents. The results showed intermediate size 

and significant differences were observed. This 

result was in accordance with results of Kaur et 

al., (2016). Pollen diameter of the F1 hybrids 

showed more variations as comparable with 

respective of maternal and paternal parents. The 

two F  interspecific hybrids of Suvin x Gossypium 1

anomalum and TCB 37 x Gossypium anomalum 

and their respective parents have exhibited 

significant differences for pistil length trait. Mean 

gossypol gland density of Suvin x Gossypium 

anomalum (8.60) and TCB 37 x Gossypium 

anomalum (8.90) had expressed less gossypol 

gland density than both the parentsSuvin 

(12.33), TCB 37 (9.33) and Gossypium anomalum 

(9.75) in both the hybrids. There was significant 

difference between the parents as well as 

between parents and their respective hybrids.

 The hybridity status of F  interspecific 1

triploid sterile hybrid had confirmed through 

mitotic study. Mitotic metaphase chromosome 

counts revealed that the presence of 52 

chromosomes in  t e t rap lo id  Gossyp ium 

barbadense genotypes Suvin and TCB 37 while 

26 chromosomes observed diploid wild species 

Gossypium anomalum (male parent) and the 

corresponding F  hybrids Suvin x Gossypium 1

anomalum and TCB 37 x Gossypium anomalum 

(Plate 5). These results are in agreement the with 

reports of Manickam and Prakash (2014) were 

Development and hybridity between Gossypium speciesImtiyazahmed, Mahalingam, Premalatha, Senguttuvan, Sobhakumari and Kumar

Plate 1. Parents used for crossing

Plate 2. Morphological features of parents and hybrids

Plate 3. Flower morphology of parents and hybrids

Suvin  TCB 37        Suvin x G.anomalum TCB 37 x G.anomalumG.anomalum
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or declaration of the result alongwith one copy of the reports of two 

external examiner may be submitted to the Secretary, CRDA by 31 
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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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Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid
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and their F  hybrid was 7.93, 5.20 and 7.15 cm, 1

respectively. Both the parents as well as F  hybrid 1

showed significant difference. Average leaf area 

of the Suvin x Gossypium anomalum hybrid was 

43.67 cm2 whereas the female and male parents 

recorded average leaf area of 62.87 cm2 and 

16.32 cm2 which clearly showed that the F  1

hybrid expressed intermediate leaf area (Table 3, 

4 and Plate 2). Significant differences were 

noticed between the parents and F  hybrids and 1

also between the male and female parents. TCB 

37 and Gossypium anomalum recorded average 

leaf area of 56.81 and 16.32 cm2 respectively, 

whereas in F  hybrids it was 44.57 cm2 which is 1

almost intermediate of average leaf area of 

parents. Significant differences were observed 

between the parents as well as between the 

parents and F  hybrids. Kaur et al., (2016) and 1

Wu et al., (2017).also reported the intermediate 

leaf length, leaf breadth and leaf area in the 

interspecific F  hybrids of Gossypium hirsutum 1

and Gossypium armourianum. The Suvin x 

Gossypium anomalum and TCB 37 x Gossypium 

anomalum interspecific F  hybrids showed 1

intermediate expression for mean pedicel length 

and no significant difference were observed 

between male and female parent while significant 

difference was found between female parent and 

its corresponding F  hybrids. The intermediate 1

expression was observed in Suvin x Gossypium 

anomalum and TCB 37 x Gossypium anomalum 

for the petal parameters namely petal length and 

petal breadth. No significant difference between 

parents and significant difference were observed 

between female parent and hybrid for petal 

length in Suvin x Gossypium anomalum. The 

mean pollen fertility of 96.67, 97.67 and 95.30 

per cent were recorded in Suvin, TCB 37 and 

Gossypium anomalum, respectively while Suvin x 

Gossypium anomalum and TCB 37 x Gossypium 

anomalum hybrids exhibited the pollen fertility of 

2.13 and 2.30 per cent respectively (Plate 5). No 

significant differences were observed between the 

parents and its corresponding F  hybrids while 1

significant difference was noticed between 

parents. Kaur et al., (2016) reported that the 

mean  pollen fertility of 2.19 per cent F  hybrid of 1

Gossypium hirsutum cv., 1861 x Gossypium 

armourianum. Pushpam and Raveendran (2006) 

reported mean pollen fertility of 9.04 and 9.67 per 

cent which were considerably higher in the F  1

hybrids of Gossypium hirsutum x Gossypiuma 

rmourianum  and  Gossypium hirsutum  x 

Gossypium raimondii. The average Pollen size 

diameter of Suvin, TCB 37, Gossypiuma 

nomalum and their F  hybrid was recorded as 1

40.87, 41.60, 32.16 µm and 25.23 - 26.25 µm, 

respectively were found to be less than that of 

parents. The results showed intermediate size 

and significant differences were observed. This 

result was in accordance with results of Kaur et 

al., (2016). Pollen diameter of the F1 hybrids 

showed more variations as comparable with 

respective of maternal and paternal parents. The 

two F  interspecific hybrids of Suvin x Gossypium 1

anomalum and TCB 37 x Gossypium anomalum 

and their respective parents have exhibited 

significant differences for pistil length trait. Mean 

gossypol gland density of Suvin x Gossypium 

anomalum (8.60) and TCB 37 x Gossypium 

anomalum (8.90) had expressed less gossypol 

gland density than both the parentsSuvin 

(12.33), TCB 37 (9.33) and Gossypium anomalum 

(9.75) in both the hybrids. There was significant 

difference between the parents as well as 

between parents and their respective hybrids.

 The hybridity status of F  interspecific 1

triploid sterile hybrid had confirmed through 

mitotic study. Mitotic metaphase chromosome 

counts revealed that the presence of 52 

chromosomes in  t e t rap lo id  Gossyp ium 

barbadense genotypes Suvin and TCB 37 while 

26 chromosomes observed diploid wild species 

Gossypium anomalum (male parent) and the 

corresponding F  hybrids Suvin x Gossypium 1

anomalum and TCB 37 x Gossypium anomalum 

(Plate 5). These results are in agreement the with 

reports of Manickam and Prakash (2014) were 

Development and hybridity between Gossypium speciesImtiyazahmed, Mahalingam, Premalatha, Senguttuvan, Sobhakumari and Kumar

Plate 1. Parents used for crossing

Plate 2. Morphological features of parents and hybrids

Plate 3. Flower morphology of parents and hybrids
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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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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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Fig. 2. Effect of various treatments on economics of Bt cotton 
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the triploid F  hybrid of the cross Gossypium 1

hirsutum cv. Anjali x Gossypium aridum had 39 

chromosomes, while the parents Gossypium 

hirsutum and Gossypium aridum had 52 

c h r o m o s o m e s  a n d  2 6  c h r o m o s o m e s , 

respectively, and also reported similar results of 

39 chromosomes in hybrid which is intermediate 

between G.hirsutum (2n = 4x = 52) and 

G.armourianum (2n = 2x = 26).
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ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

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

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

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

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

cultivated mainly for its fibre which is the most 

importa

Arude, V. G. 2020. Business perspective and 

entrepreneurship opportunities in cotton 

stalk by- product based industry in India. 

Invited paper, National Symposium on 'Cotton 

Production Technolo

Vol. 30 January, 2021 No. 1

JOURNAL OF COTTON RESEARCH AND DEVELOPMENT

AUTHOR INDEX

Vol. 30 January, 2021 No. 1

JOURNAL OF COTTON RESEARCH AND DEVELOPMENT

SUBJECT INDEX

ACKNOWLEDGEMENT

 The Executive Council of Cotton Research and 

Development Association is highly thankful to the 

Indian Council of Agricultural Research (ICAR) Govt. of 

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

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

the Journal of Cotton Research and Development.

ACKNOWLEDGEMENTS

 I, on behalf of the Editorial Board of the Cotton 

Research and Development Association, CCS Haryana 

Agricultural University, Hisar and also on my personal 

behalf express my sincere gratitude and heartful thanks to 

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

critically examining the manuscripts and for their expert and 

valuable comments regarding its suitability for publication. 

It hardly needs any mention that the publication of the 

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

look forward to receive your valuable comments in future 

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

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

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

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

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

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

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

Editor-in-Chief

ANNOUNCEMENT

Dear Colleagues,

 It is a matter of great proud and privilege for me to bring to your 
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following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

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

eligible for the above award.

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

Improvement, Crop Production, Crop Protection and Social Sciences.

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

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

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 
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Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid
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the triploid F  hybrid of the cross Gossypium 1

hirsutum cv. Anjali x Gossypium aridum had 39 

chromosomes, while the parents Gossypium 

hirsutum and Gossypium aridum had 52 

c h r o m o s o m e s  a n d  2 6  c h r o m o s o m e s , 

respectively, and also reported similar results of 

39 chromosomes in hybrid which is intermediate 

between G.hirsutum (2n = 4x = 52) and 

G.armourianum (2n = 2x = 26).
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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 
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ABSTRACT : An experiment was conducted to evaluate the diploid cotton genotypes for diversity, using geometry 

of seeds measured through an image analysis system, fiber properties, and yield contributing traits. Seeds of 

twenty diploid genotypes were used in this study with 22 parameters. The traits viz., area, width, width X, boll 

weight, length, height Y, perimeter, and lint weight may be directly used for selection of genotypes with a 

significant positive association with seed index. In the principal component analysis, the first five components 

showed Eigen value > 1, with a contribution of 86.83 per cent of variability, the remaining components contribute 

13.17 per cent. The first component was attributed by the traits like length, width x, area, boll weight, radial 

variance, height Y, seed index, lint weight, perimeter, and width may be useful for yield improvement. In the 

scatter plot, the genotypes like G.Cot.17, G.Cot.21, AKH 081, AKA5, Digvijay, and Ragavendra were found at the 

vortex of the polygon and showed distinct from other genotypes and they were highly diversified. The cluster 

analysis grouped the twenty genotypes into five clusters. Among the clusters, cluster II was the largest having 12 

genotypes and it was clustered into two groups consists of 9 and 3 genotypes. Cluster V formed the solitary cluster 

and highly distinct from the rest of the genotypes.

Key words : Clustering, correlation, image analysis, principal components

Diversity studies in extant diploid cotton genotypes with seed 
image and fiber characteristics
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 Cotton is one of the most important 

commercial cash crops cultivated worldwidefor 

fiber. The genus Gossypium contains 45 diploid 

and 6 allotetraploid species which spread across 

temperate and tropical regions of Africa, Australia, 

Central and South America, Arabia, Indian 

subcontinent, the Galapagos and Huawei (Fryxell, 

1992). There are four domesticated species of 

cotton, two tetraploid cultivars from America, 

Gossypium hirsutum (L.) and G. barbadense, and 

two diploid cultivars from Africa and Asia, 

namely G. arboreum and G. herbaceum (Wendel 

et al.,2002). Based on chromosomal affinity 

studies, species of the genus Gossypium are 

grouped into eight (A-G & K) diploid genomes 

(Beasley, 1940; Endrizzi et al., 1985; Stewart, 

1994). Members of each genome group have 

morphological resemblance but they rarely form 

hybrids with species of other genome groups.The 

G. arboreum might be evolved from G. herbaceum 

because G. arboreum differs from G. herbaceum 

only at s ingle reciprocal  chromosomal 

translocation (Gerstel, 1953; Hutchinson, 1954). 

The visually assayable morphological descriptors 

are being employed in the process of varietal 

characterization and seed quality regulations. 

Grow out test is employed to determine/confirm 

the genetic purity of the crop species. The 

morphological descriptor has a traditional 

significance due to its immediate visual access and 

does not require any equipment for the assay. 

However, this approach demand huge land 

resources, a laborious process and time-

consuming, also very much depend on the degree 

of expertise of the observer. The majority of the 

descriptors require subjective decisions on minor 

distinctive ness due to the interaction of cultivars 

with the environment. To minimize or eliminate the 

influence of the environment on the genotype or a 

variety an alternate direct approach is the most 

desirable. A computerized system that captures 

and process morphological information of seed 

image is attempted as a technique for identification 

of variety as well distinctiveness. 
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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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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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