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Abstract: The present study was conducted to evaluate the genetic divergence among 160 Gossypium barbadense 

germplasm accessions for sixteen biometric characters. The principal components analysis was used in 

maintaining and utilizing genetic resources which were divided the total variance into its components. Six 

components were found to possess Eigen value more than one. The PC1, PC2, PC3, PC4, PC5 and PC6 contributes 

2.72, 2.23, 1.88, 1.71, 1.24 and 1.03 per cent of variability. These six PCs contributed 72.1 per cent in total 

variability amongst the accessions. The maximum contribution to genetic divergence was by the lint index 

followed by bolls and seed index. The genotypes were grouped into ten clusters. Among the ten clusters, cluster IV 

grouped with a maximum of 109 accessions followed by cluster II with 14 accessions, cluster III with 9 accessions, 

cluster VII and IX with 7 accessions each, cluster VI  with 6 accessions, cluster V with 5 accessions and remaining 

clusters were solitary. Based on cluster analysis, the genotypes viz., Barbados, BCS 59-10, 32/2R, CBS 201, TCB 

209 and Giza 45 from different clusters and may be useful for further breeding programme to develop high yielding 

with good quality cultivars.

Key words: Cotton (Gossypium barbadense .L), cluster analysis, germplasm, genetic diversity, PCA

Principal component and cluster analysis of yield and fibre quality 
traits in Gossypium barbadense L. germpalsm accessions

  N. PREMALATHA , M. KUMAR AND L. MAHALINGAM*

Department of Cotton, Centre for Plant Breeding and Genetics, Tamil Nadu Agricultural University, 

Coimbatore – 641 003 

Email: npremlatha@gmail.com

 Cotton is the world's most utilized 

natural textile fibre and also important cash 

crop of India, which accounts for 60 per cent of 

total foreign exchange earnings through export 

of lint and value added cotton products. Many 

of the current high yielding cotton varieties do 

not possess the fibre quality desired by the 

textile industry. One of the ways to improve 

fibre quality and cotton yield is to transfer 

genes from Gossypium barbadense cultivars 

into high yielding Gossypium hirsutum cultivars. 

Successful breeding programme depend on good 

knowledge about genetic diversity, which exists 

in a crop germplasm. Variation in germplasm 

collections has been utilized for identifying 

des i rab le  genotypes  to  enhance  y ie ld 

improvement. Evaluation of germplasm and 

quanti f icat ion of  genet ic  diversi ty are 

indispensable for a pragmatic use of plant 

genetic resources. Broadening genetic base and 

exploitation of genetic diversity is a prerequisite 

of a successful breeding program in crop 

improvement (Shakeel et al., 2015 and Ali et al., 

2016). Information of genetic diversity within and 

among closely related genotypes is essential for a 

cogent use of germplasm (Govindaraj et al., 2015)  

It allows the selection of desirable parents for 

crossing to develop a genetically diverse 

population for selection. Principal component 

analysis (PCA) and cluster analysis is being 

employed by the researchers to find out the 

similarity among the genotypes for different traits 

and grouping the traits into different clusters and 

it helps in transforming the interdependent traits 

into a set of independent traits. Among all other 

biometrical techniques, PCA has the edge to 

assign only one group to each genotype at the 

same time and also depicts the importance of 

major contributor toward total diversity at each 

axis of differentiation. Principal component 

analysis was carried out to transform the inter 

dependent traits into a set of independent traits 

as well as to reduce the dimensionality of the data 

structure. Principal component analysis and 

Cluster analysis of yield and fibre quality

cluster analysis was accomplished by the 

researchers to find the similarity among the 

genotypes for the traits and their placement into 

different clusters. The cluster analysis verifies 

sufficient diversity for any group of genotypes 

and this diversity is important in selecting useful 

genotypes. The current study was aimed to 

access the genetic diversity and grouping of the 

accessions using Principal Component Analysis 

(PCA) and cluster analysis. 

MATERIALS AND METHODS

 The field experiment was conducted with 

the 160 Gossypium barbadense germplasm 

accessions during kharif  2018-2019 at 

Department of Cotton, Centre for Plant Breeding 

and Genetics, Tamil Nadu Agricultural 

University, Coimbatore in a randomized block 

design with two replications. Each genotype was 

sown in one row of 6 m length with spacing of 90 x 

45 cm. Recommended package of practices and 

plant protection measures were adapted to raise 

a good crop. Observations on days to flowering, 

days to 50 per cent flowering, plant height, 

number of sympodia, boll weight, number of 

bolls, seed index, lint index, ginning outturn, 

seed cotton yield/plant were recorded on five 

randomly selected plants. Fibre quality 

characters viz., fibre length (mm), fibre strength 

(g/tex), micronaire value (µg/inch),  elongation 

percentage and uniformity ratio were analyzed 

under high volume instrument (HVI) at 

Depar tment  o f  Co t ton ,  CPBG,  TNAU, 

Coimbatore. The data were analyzed based on 

Agglomerative cluster analyzing using the 

software TNAUSTAT. 

RESULTS AND DISCUSSION

 Analysis of variance for different 

characters revealed high significant variations 

among the genotypes taken under study, 

ensuring high degree of genetic variability among 

the germplasm taken under study. Principal 

component analysis (PCA) explains the 

divergence of any germplasm. The phenotypic 

value of each trait measures the importance and 

contribution of each component to total variance, 

whereas, each coefficient of proper vectors 

indicates the degree of contribution of every 

original variable with which each principal 

component is associated. Higher the coefficients, 

regardless of the direction (positive or negative), 

the more effective they will be in discriminating 

between accessions. The Principal component 

analysis was done and the components having 

eigen values of above one were extracted and 

presented in the Table 1. Morphological traits like 

days to flowering, days to 50 per cent flowering, 

plant height, number of sympodia, number of 

bolls, boll weight, seed index, lint index, upper 

half mean length, micronaire value, fibre 

strength,  uni formity  rat io ,  e longat ion 

percentage, seed cotton yield and ginning 

outturn were subjected to principal component 

analysis (PCA) which revealed these first six 

components contributed 72.12 per cent of 

variability among 160 germplasm entries. These 

components were retained based on the Scree 

plot and threshold Eigen value greater than one. 

The Eigen value for PC1, PC2, PC3, PC4, PC5 and 

PC6 were 2.72, 2.23, 1.88, 1.71, 1.24 and 1.03 

respectively (Table 1). 

 T h e  f i r s t  p r i n c i p a l  c o m p o n e n t 

contributed to 18.1per cent of total variability. 

Number of  bolls (0.506) contributed the 

maximum variation in case of PC I followed by 

single plant yield/plant (0.493), sympodia 

(0.467), plant height (0.295), days to 50 per cent 

flowering (0.247) and lint index (0.177) and 

whereas fibre strength (-0.103), elongation 

percentage (-0.035) and uniformity ratio (-0.013) 

contributed negatively to this component. The 

second principal component contributed to 

14.84 per cent of total variability. Higher 

variation to this PC II was contributed by fibre 

strength (0.467) followed by UHML (0.396) and 
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Fig. 8:  ICAR-CIRCOT Green Crematorium
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Fig. 1. Fetal monster showing cyclopia and arhinia

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

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

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

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

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

cultivated mainly for its fibre which is the most 

importa
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ANNOUNCEMENT

Dear Colleagues,

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

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

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

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

eligible for the above award.

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

Improvement, Crop Production, Crop Protection and Social Sciences.

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

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

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

at any State Agricultural University or Institute is eligible for the 

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

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

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

January 2021 positively.

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

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

Cotton Improvement Project Meeting normally held in the first week of 

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

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

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

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

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

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

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

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

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

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

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

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

fibre strength and elongation percentage recorded under BBF.

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

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

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

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

lakh bales of lint) of the world cotton production with 

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

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 

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

α-tocopherol in = Reading of standard at 520 nm

µg/g of sample   Total volume of homogenate

   Volume used X Weight of the sample

Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid
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 Cotton is the world's most utilized 

natural textile fibre and also important cash 

crop of India, which accounts for 60 per cent of 

total foreign exchange earnings through export 

of lint and value added cotton products. Many 

of the current high yielding cotton varieties do 

not possess the fibre quality desired by the 

textile industry. One of the ways to improve 

fibre quality and cotton yield is to transfer 

genes from Gossypium barbadense cultivars 

into high yielding Gossypium hirsutum cultivars. 

Successful breeding programme depend on good 

knowledge about genetic diversity, which exists 

in a crop germplasm. Variation in germplasm 

collections has been utilized for identifying 

des i rab le  genotypes  to  enhance  y ie ld 

improvement. Evaluation of germplasm and 

quanti f icat ion of  genet ic  diversi ty are 

indispensable for a pragmatic use of plant 

genetic resources. Broadening genetic base and 

exploitation of genetic diversity is a prerequisite 

of a successful breeding program in crop 

improvement (Shakeel et al., 2015 and Ali et al., 

2016). Information of genetic diversity within and 

among closely related genotypes is essential for a 

cogent use of germplasm (Govindaraj et al., 2015)  

It allows the selection of desirable parents for 

crossing to develop a genetically diverse 

population for selection. Principal component 

analysis (PCA) and cluster analysis is being 

employed by the researchers to find out the 

similarity among the genotypes for different traits 

and grouping the traits into different clusters and 

it helps in transforming the interdependent traits 

into a set of independent traits. Among all other 

biometrical techniques, PCA has the edge to 

assign only one group to each genotype at the 

same time and also depicts the importance of 

major contributor toward total diversity at each 

axis of differentiation. Principal component 

analysis was carried out to transform the inter 

dependent traits into a set of independent traits 

as well as to reduce the dimensionality of the data 

structure. Principal component analysis and 

Cluster analysis of yield and fibre quality

cluster analysis was accomplished by the 

researchers to find the similarity among the 

genotypes for the traits and their placement into 

different clusters. The cluster analysis verifies 

sufficient diversity for any group of genotypes 

and this diversity is important in selecting useful 

genotypes. The current study was aimed to 

access the genetic diversity and grouping of the 

accessions using Principal Component Analysis 

(PCA) and cluster analysis. 

MATERIALS AND METHODS

 The field experiment was conducted with 

the 160 Gossypium barbadense germplasm 

accessions during kharif  2018-2019 at 

Department of Cotton, Centre for Plant Breeding 

and Genetics, Tamil Nadu Agricultural 

University, Coimbatore in a randomized block 

design with two replications. Each genotype was 

sown in one row of 6 m length with spacing of 90 x 

45 cm. Recommended package of practices and 

plant protection measures were adapted to raise 

a good crop. Observations on days to flowering, 

days to 50 per cent flowering, plant height, 

number of sympodia, boll weight, number of 

bolls, seed index, lint index, ginning outturn, 

seed cotton yield/plant were recorded on five 

randomly selected plants. Fibre quality 

characters viz., fibre length (mm), fibre strength 

(g/tex), micronaire value (µg/inch),  elongation 

percentage and uniformity ratio were analyzed 

under high volume instrument (HVI) at 

Depar tment  o f  Co t ton ,  CPBG,  TNAU, 

Coimbatore. The data were analyzed based on 

Agglomerative cluster analyzing using the 

software TNAUSTAT. 

RESULTS AND DISCUSSION

 Analysis of variance for different 

characters revealed high significant variations 

among the genotypes taken under study, 

ensuring high degree of genetic variability among 

the germplasm taken under study. Principal 

component analysis (PCA) explains the 

divergence of any germplasm. The phenotypic 

value of each trait measures the importance and 

contribution of each component to total variance, 

whereas, each coefficient of proper vectors 

indicates the degree of contribution of every 

original variable with which each principal 

component is associated. Higher the coefficients, 

regardless of the direction (positive or negative), 

the more effective they will be in discriminating 

between accessions. The Principal component 

analysis was done and the components having 

eigen values of above one were extracted and 

presented in the Table 1. Morphological traits like 

days to flowering, days to 50 per cent flowering, 

plant height, number of sympodia, number of 

bolls, boll weight, seed index, lint index, upper 

half mean length, micronaire value, fibre 

strength,  uni formity  rat io ,  e longat ion 

percentage, seed cotton yield and ginning 

outturn were subjected to principal component 

analysis (PCA) which revealed these first six 

components contributed 72.12 per cent of 

variability among 160 germplasm entries. These 

components were retained based on the Scree 

plot and threshold Eigen value greater than one. 

The Eigen value for PC1, PC2, PC3, PC4, PC5 and 

PC6 were 2.72, 2.23, 1.88, 1.71, 1.24 and 1.03 

respectively (Table 1). 

 T h e  f i r s t  p r i n c i p a l  c o m p o n e n t 

contributed to 18.1per cent of total variability. 

Number of  bolls (0.506) contributed the 

maximum variation in case of PC I followed by 

single plant yield/plant (0.493), sympodia 

(0.467), plant height (0.295), days to 50 per cent 

flowering (0.247) and lint index (0.177) and 

whereas fibre strength (-0.103), elongation 

percentage (-0.035) and uniformity ratio (-0.013) 

contributed negatively to this component. The 

second principal component contributed to 

14.84 per cent of total variability. Higher 

variation to this PC II was contributed by fibre 

strength (0.467) followed by UHML (0.396) and 
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Dear Colleagues,

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

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

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

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

eligible for the above award.

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

Improvement, Crop Production, Crop Protection and Social Sciences.

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

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

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

at any State Agricultural University or Institute is eligible for the 

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

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

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

January 2021 positively.

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

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

Cotton Improvement Project Meeting normally held in the first week of 

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

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

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

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

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

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

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

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

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

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

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

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

fibre strength and elongation percentage recorded under BBF.

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

 Cotton as a crop as well as a commodity 

plays an important role in the agrarian and 

industrial activities of the nation and has a unique 

place in the economy of our country. Cotton, 

popularly known as “White Gold” is cultivated 

mainly for fibre and additionally as an important 

source of edible oil. India devotes more area to cotton 

than any other country in the world. At present, 

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

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

lakh bales of lint) of the world cotton production with 

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

Nearly 65 per cent of the cotton crop is cultivated 

under rainfed condition in the country. In Tamil 

Nadu, 1.33 lakh ha area is under cotton cultivation 

with a production of 6.5 lakh bales with and lint 

productivity of 620 kg/ha. India has been the 

traditional home of cotton and their textiles. India has 

progressed substantially in improving both 

production and productivity of cotton over the last five 
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Table 1. Principal component analysis for Gossypium barbadense accessions with respect to various characters

Traits PC 1 PC 2 PC 3 PC 4 PC 5 PC 6

Days to flowering 0.234 -0.298 0.539 -0.210 -0.083 0.050

Days to 50 per cent flowering 0.247 -0.304 0.540 -0.185 -0.060 0.047

Plant height (cm) 0.294 -0.015 -0.195 -0.020 -0.154 -0.137

Monopodia 0.467 0.003 -0.150 0.190 -0.044 -0.118

Sympodia 0.506 0.166 -0.045 0.166 -0.092 0.012

Bolls 0.021 0.254 0.159 0.142 0.585 0.170

Boll weight (g) 0.177 0.176 -0.208 -0.613 0.072 -0.161

Lint index 0.032 0.280 0.118 -0.485 0.251 -0.363

Seed index 0.170 -0.128 -0.359 -0.313 -0.177 0.192

Ginning outturn (%) 0.493 0.020 0.016 0.231 0.173 0.034

Seed cotton yield (g) -0.008 0.396 0.270 0.076 -0.021 -0.144

Upper half  mean length (mm) -0.103 0.468 0.200 0.004 -0.183 -0.077

Fibre strength (g/tex) 0.077 0.097 -0.018 -0.193 0.246 0.754

Micronaire value (µg/inch) -0.013 0.234 0.177 0.073 -0.479 0.098

Uniformity ratio (%) -0.035 0.\347 0.012 -0.163 -0.398 0.365

Eigen value 2.72 2.23 1.88 1.72 1.25 1.03

Variability (%) 18.10 14.84 12.55 11.45 8.33 6.86

Cumulative (%) 18.10 32.94 45.49 56.93 65.26 72.12

elongation percentage (0.347). The third 

principal component accounted to 12.55 per cent  

of total variability. Higher variation to PC III was 

contributed by days to 50 per cent flowering 

(0.540) followed by days to flowering (0.539) and 

UHML (0.269). 

 The fourth component contributes to 

11.45 per cent of total variability higher 

variation to the PC4 was contributed by 

single plant yield/plant (0.231) followed by 

sympodia (0.190) where as lint index (-0.613), 

seed index (-0.485), ginning outturn (-0,313) 

and days to flowering (-0.210) contributes 

negatively to this component. The fifth 

principal component contributes to 8.33 per 

cent of total variability and the higher 

variability was contributed by boll weight 

(0.586) followed by seed index (0.251) and 

micronaire (0.249) while uniformity ratio (-

0.479), elongation percentage (-0.398) and 

fibre strength (-0.183), contributes negatively. 

The sixth principal component contributed to 

6.86 % of total variability where the higher 

variation was contributed by micronaire value 

(0.754) followed by elongation percentage 

(0.365), ginning outturn (0.192) and boll weight 

(0.170). PCA revealed the relative contribution 

of yield and fibre quality traits in creating the 

variability. Sun et al., (2019) provided a detailed 

phenotypic diversity description of a population 

using PCA analysis representing a wide range of 

upland cotton germplasm. Hence selection and 

utilization of genotypes based on these traits 

would be more effective in the selection for 

hybridization programme. 

 The characters contributing to maximum 

divergence were given greater emphasis on 

deciding the clusters for the selection of parents 

for further hybridization.  The contribution of the 

various biometric traits towards the genetic 

variation is presented in the Table 2. Among the 

various traits, lint index (23.06 %) contributed 

maximum genetic variation followed by bolls 

(18.74 %) and seed index (16.06 %). Hence 

selection of parents based on the lint index and 

bolls/plant will generate more variability in 

breeding programme. Similarly the Scree plot for 

16 quantitative traits is given in Fig 1. Scree plot 

explained the percentage of variation between the 

Eigen value and Principal components.  It clearly 

Cluster analysis of yield and fibre quality

Table 2. Contribution of various quantitative traits towards genetic divergence

Characters Times ranked Ist Per cent contribution

Days to flowering 1070 0.84

Days to 50 per cent flowering 1 0.01

Plant height (cm) 1238 9.73

Sympodia 29 0.23

Bolls 2384 18.74

Boll weight (g) 456 3.58

Lint index 2933 23.06

Seed index 2043 16.06

Ginning outturn (%) 13 0.10

Seed cotton yield (g) 368 2.89

Upper half mean length  (mm) 261 2.05

Fibre strength (g/tex) 8 0.06

Micronaire value (µg/inch) 1879 14.77

Elongation per cent 47 0.29

*Fig 1. Scree plot of PCA for quantitative traits of germplasm

showed that the maximum variation was 

observed in PC1, PC2, PC3, PC4, PC5 and PC6. 

 Cluster analysis : Cluster analysis 

resulted in construction of a dendrogram on the 

basis of yield related traits and quality data by 

using Statistical tool for Agricultural Research 

software following Agglomerative Cluster 

method.  The genotypes were grouped into ten 

clusters. Among the ten clusters, cluster IV 

grouped with a maximum of 109 accessions 

followed by cluster II with 14 accessions, cluster 

III with 9 accessions, cluster VII and IX with 7 

accessions each, cluster VI with 6 accessions, 

cluster V with 5 accessions and remaining 

clusters are solitary. The dendrogram showed 10 

clusters and the details of genotypes in each 

cluster are presented in the Table 3. Genotypes 

belonging to distant clusters may be used for 

exploiting the maximum genetic diversity.  Khan 

et al., 2010, Shakeel et al., 2018 and Akter et al., 

(2019) reported that cluster analysis was used to 

assess genetic diversity and to select genotypes 

for breeding programs to improve various traits. 

Grouping of accessions into different clusters 

aids for selection of genotypes were designed for 

future breeding program (Rathinavel, 2019).

 The mean performances of 15 characters 

in ten clusters (Table 4) indicated considerable 

differences for all the characters between the 

clusters. Most of the characters showed distinct 

difference among the clusters. The cluster I had 

highest  mean value  for sympodia (15), bolls (22) 

and seed cotton yield/plant (102 g) and 

minimum cluster mean value for micronaire 

value (2.6 µg/inch). The results were in 

accordance with the findings of Sundar et al., 

(2014). The cluster III had highest mean value for 

ginning outturn (36.3 %), lint index (5.2) and 

Premalatha, Kumar and Mahalingam
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Fig. 1. Fetal monster showing cyclopia and arhinia

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

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

for commercial purposes and around 15-
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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
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 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. Principal component analysis for Gossypium barbadense accessions with respect to various characters

Traits PC 1 PC 2 PC 3 PC 4 PC 5 PC 6

Days to flowering 0.234 -0.298 0.539 -0.210 -0.083 0.050

Days to 50 per cent flowering 0.247 -0.304 0.540 -0.185 -0.060 0.047

Plant height (cm) 0.294 -0.015 -0.195 -0.020 -0.154 -0.137

Monopodia 0.467 0.003 -0.150 0.190 -0.044 -0.118

Sympodia 0.506 0.166 -0.045 0.166 -0.092 0.012

Bolls 0.021 0.254 0.159 0.142 0.585 0.170

Boll weight (g) 0.177 0.176 -0.208 -0.613 0.072 -0.161

Lint index 0.032 0.280 0.118 -0.485 0.251 -0.363

Seed index 0.170 -0.128 -0.359 -0.313 -0.177 0.192

Ginning outturn (%) 0.493 0.020 0.016 0.231 0.173 0.034

Seed cotton yield (g) -0.008 0.396 0.270 0.076 -0.021 -0.144

Upper half  mean length (mm) -0.103 0.468 0.200 0.004 -0.183 -0.077

Fibre strength (g/tex) 0.077 0.097 -0.018 -0.193 0.246 0.754

Micronaire value (µg/inch) -0.013 0.234 0.177 0.073 -0.479 0.098

Uniformity ratio (%) -0.035 0.\347 0.012 -0.163 -0.398 0.365

Eigen value 2.72 2.23 1.88 1.72 1.25 1.03

Variability (%) 18.10 14.84 12.55 11.45 8.33 6.86

Cumulative (%) 18.10 32.94 45.49 56.93 65.26 72.12

elongation percentage (0.347). The third 

principal component accounted to 12.55 per cent  

of total variability. Higher variation to PC III was 

contributed by days to 50 per cent flowering 

(0.540) followed by days to flowering (0.539) and 

UHML (0.269). 

 The fourth component contributes to 

11.45 per cent of total variability higher 

variation to the PC4 was contributed by 

single plant yield/plant (0.231) followed by 

sympodia (0.190) where as lint index (-0.613), 

seed index (-0.485), ginning outturn (-0,313) 

and days to flowering (-0.210) contributes 

negatively to this component. The fifth 

principal component contributes to 8.33 per 

cent of total variability and the higher 

variability was contributed by boll weight 

(0.586) followed by seed index (0.251) and 

micronaire (0.249) while uniformity ratio (-

0.479), elongation percentage (-0.398) and 

fibre strength (-0.183), contributes negatively. 

The sixth principal component contributed to 

6.86 % of total variability where the higher 

variation was contributed by micronaire value 

(0.754) followed by elongation percentage 

(0.365), ginning outturn (0.192) and boll weight 

(0.170). PCA revealed the relative contribution 

of yield and fibre quality traits in creating the 

variability. Sun et al., (2019) provided a detailed 

phenotypic diversity description of a population 

using PCA analysis representing a wide range of 

upland cotton germplasm. Hence selection and 

utilization of genotypes based on these traits 

would be more effective in the selection for 

hybridization programme. 

 The characters contributing to maximum 

divergence were given greater emphasis on 

deciding the clusters for the selection of parents 

for further hybridization.  The contribution of the 

various biometric traits towards the genetic 

variation is presented in the Table 2. Among the 

various traits, lint index (23.06 %) contributed 

maximum genetic variation followed by bolls 

(18.74 %) and seed index (16.06 %). Hence 

selection of parents based on the lint index and 

bolls/plant will generate more variability in 

breeding programme. Similarly the Scree plot for 

16 quantitative traits is given in Fig 1. Scree plot 

explained the percentage of variation between the 

Eigen value and Principal components.  It clearly 

Cluster analysis of yield and fibre quality

Table 2. Contribution of various quantitative traits towards genetic divergence

Characters Times ranked Ist Per cent contribution

Days to flowering 1070 0.84

Days to 50 per cent flowering 1 0.01

Plant height (cm) 1238 9.73

Sympodia 29 0.23

Bolls 2384 18.74

Boll weight (g) 456 3.58

Lint index 2933 23.06

Seed index 2043 16.06

Ginning outturn (%) 13 0.10

Seed cotton yield (g) 368 2.89

Upper half mean length  (mm) 261 2.05

Fibre strength (g/tex) 8 0.06

Micronaire value (µg/inch) 1879 14.77

Elongation per cent 47 0.29

*Fig 1. Scree plot of PCA for quantitative traits of germplasm

showed that the maximum variation was 

observed in PC1, PC2, PC3, PC4, PC5 and PC6. 

 Cluster analysis : Cluster analysis 

resulted in construction of a dendrogram on the 

basis of yield related traits and quality data by 

using Statistical tool for Agricultural Research 

software following Agglomerative Cluster 

method.  The genotypes were grouped into ten 

clusters. Among the ten clusters, cluster IV 

grouped with a maximum of 109 accessions 

followed by cluster II with 14 accessions, cluster 

III with 9 accessions, cluster VII and IX with 7 

accessions each, cluster VI with 6 accessions, 

cluster V with 5 accessions and remaining 

clusters are solitary. The dendrogram showed 10 

clusters and the details of genotypes in each 

cluster are presented in the Table 3. Genotypes 

belonging to distant clusters may be used for 

exploiting the maximum genetic diversity.  Khan 

et al., 2010, Shakeel et al., 2018 and Akter et al., 

(2019) reported that cluster analysis was used to 

assess genetic diversity and to select genotypes 

for breeding programs to improve various traits. 

Grouping of accessions into different clusters 

aids for selection of genotypes were designed for 

future breeding program (Rathinavel, 2019).

 The mean performances of 15 characters 

in ten clusters (Table 4) indicated considerable 

differences for all the characters between the 

clusters. Most of the characters showed distinct 

difference among the clusters. The cluster I had 

highest  mean value  for sympodia (15), bolls (22) 

and seed cotton yield/plant (102 g) and 

minimum cluster mean value for micronaire 

value (2.6 µg/inch). The results were in 

accordance with the findings of Sundar et al., 

(2014). The cluster III had highest mean value for 

ginning outturn (36.3 %), lint index (5.2) and 

Premalatha, Kumar and Mahalingam
E

ig
e
n

v
a
lu

e

Component

Scree Plot

40 41

301301

Fig. 8:  ICAR-CIRCOT Green Crematorium

Received for publication : 

Accepted for publication : 

Internat. J. Curr. Microbiol.

301

1 2

Fig. 1. Fetal monster showing cyclopia and arhinia

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

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

for commercial purposes and around 15-

Business perspective and entrepreneurship opportunities in cotton stalk 
by product based industry in India
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Email: arudevg@gmail.com

 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

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

cultivated mainly for its fibre which is the most 

importa

Arude, V. G. 2020. Business perspective and 

entrepreneurship opportunities in cotton 

stalk by- product based industry in India. 
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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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plant height (128 cm). The genotypes with 

maximum lint yield potential can be developed 

either in the form of hybrids or as transgresive 

segregants (Sharma et al., (2016)).  The cluster V 

recorded maximum mean value for Upper half 

mean length (35.3 mm) and seed index (9.9). The 

Table 3. Cluster composition of different genotypes

Cluster number Number of germplasm Name of the accessions
 accessions

Cluster 1 1 Barbados 

Cluster 2 14 Barx Xu, CBS 201, EC 97618, EC 97634, EC 101783, EC 111248, 
SB S79, 22/2R, 3530, C 6002-3, SIA-9, CCB-1, CCB-4

Cluster 3 9 BCS 9-45, CBS148, CBS 202, EC 126597, EC 136450, EC 
136452/B, Giza 45, DB-5, RAB 107, EC 136452/B

Cluster 4 109 BCS 9- 7 6, BCS 10-91, BCS 22- 73, CBS-34, EB(A), EC  9256, EC 
9260, EC 97619, EC 97620, EC 97623, EC 97624, EC 97626 , EC 
97627, EC 97631, EC 97632/4, EC 97633, EC 97635 ,  EC 97638,  
EC 97639 ,EC 97640, EC 98254, EC 10178 , EC 101786, EC 
111265, EC 131979, EC 136451, EC 136452/A, EC 136453, Giza 
12, Giza 7, Giza, G-122-A-45, Egyptian, EC 13758, ERB  4530, 
ERB 4492, Giza 1467, Giza 2767, Giza 14647, PSH, Pima S2, Pima 
SI, Orissa SI, 49, BS 66, Seaberry 528, Sea Broke, Sealand 339, SI 
and rews, SIV 135-6, SIV 135-8, SIV RB, Sudan G-45, Sudan G-55, 
Sujata, Tadla, Tadla (P), Tadla 2, 19/61, 19/2R 19/2, 18-4, 17/3A, 
16/2W, 16/2R, 13-2, 4-Dec, 85/2, 83/1W, 82/2R, 76/3, 46/5W, 
32/1W, 26/5W, 25-1-3, 6002-1, 5904-U , 5904-S, 5391-T, 3530 U, 
3415 B, 3415 A, TCB 355 , TCB 472/5, TNB -1, TCB 371, TCB 372, 
TCB 377, TCB 404, Suvin, SIA-4, SIA-5, 7822-5, SB 1085-6, CCB-
2, CCB-3, CCB-6, CCB-7, GSB 39, RHCB 01, NDGB 5

Cluster 5 1 BCS 59-10

Cluster 6 6 EC 9257, EC 97625, EC 97628, EC 111254, Giza 7(A), SB 1085-6

Cluster 7 7 EC 97632, EC 101785, ERB 4488, SBS (YF), 17/3B, 6002, CCB-5

Cluster 8 5 Pima 34, Menoubi, Monspi Serrate, IBSI, TCB 365

Cluster 9 7 K 3530, St.Kitts, Sudan G-5-S, TCB 472/4, ERB 13754, TCB 209, 
EC 9261(B)

Cluster10 1 32/2R

Table 4.  Cluster mean for fifteen characters in 160 Gossypium barbadense L. germplasm accessions

Characters Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster
 I II III IV V VI VII VIII IX X

Days to flowering 58 64 68 63 66 59 71 66 58 63

Days to 50 per cent flowering 66 70 75 69 71 65.6 77 72 63 68

Plant height (cm) 73.6 98.2 127.5 108.6 98.3 126.5 102.3 94.4 101.8 103.4

Sympodia 15 12 15 13 14 15 11 9 12 11

Bolls 22 16 20 15 15 19 15 8 14 12

Boll weight (g) 3.7 4.0 3.7 3.6 4.3 3.6 3.8 3.6 3.1 4.4

Lint index 4.2 3.8 5.2 4.7 4.7 3.8 5.2 4.2 4.0 3.5

Seed index 9.1 8.7 8.8 9.1 9.9 7.5 9.2 9.3 8.1 10.3

Ginning outturn (%) 32.8 30.1 36.3 33.5 34.0 32.8 36.2 31.7 33.3 27.6

Seed cotton yield (g) 102 65.9 82.2 57.1 69.0 75.5 60.9 30.8 46.1 56.0

Upper half mean length (mm) 35.2 34.8 32.0 33.0 35.3 31.4 32.6 32.6 32.1 34.8

Fibre strength (g/tex) 29.7 31.3 28.3 29.0 29.2 27.6 29.6 28.1 29.4 36.1

Micronaire value (µg/inch) 2.6 2.7 3.4 3.2 3.1 3.0 2.9 3.3 2.8 3.8

Uniformity ratio (%) 84.8 84.6 82.9 83.6 69.8 84.0 83.0 83.8 82.3 82.3

Elongation per cent 5.6 6.0 6.0 5.8 6.0 6.0 6.0 6.3 6.3 6.3

Cluster analysis of yield and fibre qualityPremalatha, Kumar and Mahalingam

cluster IX recorded minimum mean value for 

days to flowering (58 days) and days to 50 per 

cent flowering (64 days). The cluster X recorded 

maximum mean value for boll weight (4.4 g) and 

cluster II had highest mean value for fibre 

strength (36.1 g/tex). The classification of 

germplasm accessions into different clusters, 

aids for selection of genotypes for future breeding 

program. Ammer et al., 2019 reported that 

characters including seed cotton yield, bolls, 

staple length and seed index exhibited higher 

values among different clusters and can be 

further used as selection criteria. Based on 

cluster analysis, BCS 9-10 in cluster V had 

recorded maximum mean value for upper half 

mean length (35.4 mm) and Barbados in cluster I  

recorded highest seed cotton yield of 102 g/plant. 

Accession 32/2R in cluster X recorded highest 

boll weight of 4.4 g and fibre strength of 36.1 

g/tex. These accessions are from different 

clusters which are in diverse in nature. The 

germplasm accessions which are in diverse 

nature may be useful for transfer of the desired 

gene for cotton fibre quality improvement, 

suitable for different ambiances. Cluster III had 

nine accessions viz., BCS 9-45, CBS 148, CBS 

202, EC 126597, EC 136450, EC 136452/B, 

Giza 45, DB 5, RAB 107, EC 136452/B had 

recorded maximum mean ginning outturn of 

36.3 per cent.

 On the basis of mean values of 

different clusters desirable lines for a particular 

trait may be selected from a specific cluster such 

as seed cotton yield (Cluster I), boll weight (XI), 

ginning outturn (VII), seed index (X), lint index 

(III, VII). By combining the genotypes with high 

seed cotton yield (cluster I) with genotypes having 

high ginning outturn (cluster VII), the genotypes 

with maximum lint yield potential can be 

developed either in the form of hybrids or as 

transgressive segregants. The hybrids with even 

better yield potential can be developed by 

crossing such lines from cluster I with the lines of 

cluster XI. The  genotypes viz., Barbados, BCS 

59-10, 32/2R, CBS 201, TCB 209 and Giza 45 

from different clusters and may be useful for 

further breeding programme to develop high 

yielding with good quality cultivars. 

REFERENCE

 Aktar, T., Islam, A.K.M.A., RasuL,M.G., 

Kundu, S., Khalequzzaman and Ahmed, J.U. 2019. 

Evaluation of genetic diversity in short duration cotton 

(Gossypium hirsutum L.). J. Cotton Res. 2 :1- 6.  

 Ali, I, Shakeel, A, Saeed, A, Nazeer, W, Zia, 

ZU, Ahmad, S, Mahmood, K and Malik W. 2016. 

Combining ability analysis and heteroitic studies for 

within – boll yield components and fibre quality in 

cotton. J. Anim. Plant Sci., 26 : 156-62.

 Ammer, Hussain Jarwar, Xiaoyan, Wang, 

Muhammad Shahid, Iqbal, Zareen, Safraz, Long, 

Wang, Qifeng, Ma and Fan, Shuli. 2019. Genetic 

divergence on the basis of principal component, 

correlation and cluster analysis of yield and quality 

triats in cotton cultivars. Pak. J. Bot., 51 :1143-48.

 Govindaraj, M.M, Vetriventhan, M., 

Srinivasan, M.,2015. Importance of genetic diversity 

assessment in crop plants and its recent advances: an 

overview of its analytical perspectives. Gent.Res. Int., 

(Review article) pp. 1-15.

 Rathinavel, K.2019. Principal component 

analysis with quantitative traits in extant cotton 

varieties (Gossypium hirsutum L.) and parental lines 

for diversity. Curr. Agri. Res. 6 : 54-64. 

 Shakeel, A., Azhar, M.T., Ali, T., Qurat-Ul-

Ain, Zia,Z.U., Anum, W., Ammar, A and Zafar, A., 

2018. Genetic diversity for seed cotton yield 

parameters, protein and oil contents among various 

Bt. Cotton cultivars. Int. J. Biosci., 12 : 242-51. 

 Shakeel, A.I., Talib, M., Rashid, A., Saeed, 

K., Ziaf. M.F and Saleem.V. 2015. Genetic diversity 

among upland cotton genotypes for quality and yield 

related traits. Pak. J. Agri. Sci., 52 : 73-77.

42 43

301301

Fig. 8:  ICAR-CIRCOT Green Crematorium

Received for publication : 

Accepted for publication : 

Internat. J. Curr. Microbiol.

301

1 2

Fig. 1. Fetal monster showing cyclopia and arhinia

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

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

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

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

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

cultivated mainly for its fibre which is the most 

importa
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ANNOUNCEMENT

Dear Colleagues,

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

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

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

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

eligible for the above award.

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

Improvement, Crop Production, Crop Protection and Social Sciences.

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

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

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

at any State Agricultural University or Institute is eligible for the 

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

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

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

January 2021 positively.

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

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

Cotton Improvement Project Meeting normally held in the first week of 

April every year.
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Studies on the effect of In situ soil moisture conservation techniques, 
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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
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plant height (128 cm). The genotypes with 

maximum lint yield potential can be developed 

either in the form of hybrids or as transgresive 

segregants (Sharma et al., (2016)).  The cluster V 

recorded maximum mean value for Upper half 

mean length (35.3 mm) and seed index (9.9). The 

Table 3. Cluster composition of different genotypes

Cluster number Number of germplasm Name of the accessions
 accessions

Cluster 1 1 Barbados 

Cluster 2 14 Barx Xu, CBS 201, EC 97618, EC 97634, EC 101783, EC 111248, 
SB S79, 22/2R, 3530, C 6002-3, SIA-9, CCB-1, CCB-4

Cluster 3 9 BCS 9-45, CBS148, CBS 202, EC 126597, EC 136450, EC 
136452/B, Giza 45, DB-5, RAB 107, EC 136452/B

Cluster 4 109 BCS 9- 7 6, BCS 10-91, BCS 22- 73, CBS-34, EB(A), EC  9256, EC 
9260, EC 97619, EC 97620, EC 97623, EC 97624, EC 97626 , EC 
97627, EC 97631, EC 97632/4, EC 97633, EC 97635 ,  EC 97638,  
EC 97639 ,EC 97640, EC 98254, EC 10178 , EC 101786, EC 
111265, EC 131979, EC 136451, EC 136452/A, EC 136453, Giza 
12, Giza 7, Giza, G-122-A-45, Egyptian, EC 13758, ERB  4530, 
ERB 4492, Giza 1467, Giza 2767, Giza 14647, PSH, Pima S2, Pima 
SI, Orissa SI, 49, BS 66, Seaberry 528, Sea Broke, Sealand 339, SI 
and rews, SIV 135-6, SIV 135-8, SIV RB, Sudan G-45, Sudan G-55, 
Sujata, Tadla, Tadla (P), Tadla 2, 19/61, 19/2R 19/2, 18-4, 17/3A, 
16/2W, 16/2R, 13-2, 4-Dec, 85/2, 83/1W, 82/2R, 76/3, 46/5W, 
32/1W, 26/5W, 25-1-3, 6002-1, 5904-U , 5904-S, 5391-T, 3530 U, 
3415 B, 3415 A, TCB 355 , TCB 472/5, TNB -1, TCB 371, TCB 372, 
TCB 377, TCB 404, Suvin, SIA-4, SIA-5, 7822-5, SB 1085-6, CCB-
2, CCB-3, CCB-6, CCB-7, GSB 39, RHCB 01, NDGB 5

Cluster 5 1 BCS 59-10

Cluster 6 6 EC 9257, EC 97625, EC 97628, EC 111254, Giza 7(A), SB 1085-6

Cluster 7 7 EC 97632, EC 101785, ERB 4488, SBS (YF), 17/3B, 6002, CCB-5

Cluster 8 5 Pima 34, Menoubi, Monspi Serrate, IBSI, TCB 365

Cluster 9 7 K 3530, St.Kitts, Sudan G-5-S, TCB 472/4, ERB 13754, TCB 209, 
EC 9261(B)

Cluster10 1 32/2R

Table 4.  Cluster mean for fifteen characters in 160 Gossypium barbadense L. germplasm accessions

Characters Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster
 I II III IV V VI VII VIII IX X

Days to flowering 58 64 68 63 66 59 71 66 58 63

Days to 50 per cent flowering 66 70 75 69 71 65.6 77 72 63 68

Plant height (cm) 73.6 98.2 127.5 108.6 98.3 126.5 102.3 94.4 101.8 103.4

Sympodia 15 12 15 13 14 15 11 9 12 11

Bolls 22 16 20 15 15 19 15 8 14 12

Boll weight (g) 3.7 4.0 3.7 3.6 4.3 3.6 3.8 3.6 3.1 4.4

Lint index 4.2 3.8 5.2 4.7 4.7 3.8 5.2 4.2 4.0 3.5

Seed index 9.1 8.7 8.8 9.1 9.9 7.5 9.2 9.3 8.1 10.3

Ginning outturn (%) 32.8 30.1 36.3 33.5 34.0 32.8 36.2 31.7 33.3 27.6

Seed cotton yield (g) 102 65.9 82.2 57.1 69.0 75.5 60.9 30.8 46.1 56.0

Upper half mean length (mm) 35.2 34.8 32.0 33.0 35.3 31.4 32.6 32.6 32.1 34.8

Fibre strength (g/tex) 29.7 31.3 28.3 29.0 29.2 27.6 29.6 28.1 29.4 36.1

Micronaire value (µg/inch) 2.6 2.7 3.4 3.2 3.1 3.0 2.9 3.3 2.8 3.8

Uniformity ratio (%) 84.8 84.6 82.9 83.6 69.8 84.0 83.0 83.8 82.3 82.3

Elongation per cent 5.6 6.0 6.0 5.8 6.0 6.0 6.0 6.3 6.3 6.3

Cluster analysis of yield and fibre qualityPremalatha, Kumar and Mahalingam

cluster IX recorded minimum mean value for 

days to flowering (58 days) and days to 50 per 

cent flowering (64 days). The cluster X recorded 

maximum mean value for boll weight (4.4 g) and 

cluster II had highest mean value for fibre 

strength (36.1 g/tex). The classification of 

germplasm accessions into different clusters, 

aids for selection of genotypes for future breeding 

program. Ammer et al., 2019 reported that 

characters including seed cotton yield, bolls, 

staple length and seed index exhibited higher 

values among different clusters and can be 

further used as selection criteria. Based on 

cluster analysis, BCS 9-10 in cluster V had 

recorded maximum mean value for upper half 

mean length (35.4 mm) and Barbados in cluster I  

recorded highest seed cotton yield of 102 g/plant. 

Accession 32/2R in cluster X recorded highest 

boll weight of 4.4 g and fibre strength of 36.1 

g/tex. These accessions are from different 

clusters which are in diverse in nature. The 

germplasm accessions which are in diverse 

nature may be useful for transfer of the desired 

gene for cotton fibre quality improvement, 

suitable for different ambiances. Cluster III had 

nine accessions viz., BCS 9-45, CBS 148, CBS 

202, EC 126597, EC 136450, EC 136452/B, 

Giza 45, DB 5, RAB 107, EC 136452/B had 

recorded maximum mean ginning outturn of 

36.3 per cent.

 On the basis of mean values of 

different clusters desirable lines for a particular 

trait may be selected from a specific cluster such 

as seed cotton yield (Cluster I), boll weight (XI), 

ginning outturn (VII), seed index (X), lint index 

(III, VII). By combining the genotypes with high 

seed cotton yield (cluster I) with genotypes having 

high ginning outturn (cluster VII), the genotypes 

with maximum lint yield potential can be 

developed either in the form of hybrids or as 

transgressive segregants. The hybrids with even 

better yield potential can be developed by 

crossing such lines from cluster I with the lines of 

cluster XI. The  genotypes viz., Barbados, BCS 

59-10, 32/2R, CBS 201, TCB 209 and Giza 45 

from different clusters and may be useful for 

further breeding programme to develop high 

yielding with good quality cultivars. 
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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.
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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 
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ABSTRACT: An experiment was conducted to study the genetics of morphological and phenological variables of 

earliness in upland cotton (G. hirsutum L.) during 2015-2016. A half diallel mating design without reciprocals (12 

× 12) generated 66 F s, evaluated for  identification of early maturing cross combinations and early maturing lines 1

combining fibre properties suitable for rainfed conditions. Twelve advanced breeding lines with better fibre quality 

were used as parents. Twelve parental lines and 66 F s were grown in completely randomized block design with 1

two replications. The estimate of component of variance due to general combining ability (GCA) variance was 

higher in magnitude than specific combining ability (SCA) variance for plant height, number of sympodia, node of 

first fruiting branch, days to first flower, number of bolls, boll weight, ginning outturn percentage, seed index, lint 

index, lint yield and fibre quality traits except uniformity ratio indicating predominance of additive gene action for 

the inheritance of these traits. SCA variance was significant for number of monopodia, node of first vegetative 

branch, days to first flower, number of bolls, boll weight and fibre strength indicating importance of non-additive 

effects. Two breeding lines CNH 14-4-8 and CNH 18-8-3 were identified as good combiner for earliness.

Key words: Additive genetic effects, cotton, earliness, general combining ability (GCA), Gossypium hirsutum, 

morphological traits, phenology, specific combining ability (SCA), quality traits
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 Cotton (Gossypium spp.) is the most 

important natural textile fibre and commercial 

crops of India. In central and south zones, it is 

predominantly a rainfed crop. Under rainfed 

cultivation a compact plant type with short 

internodes, low leaf area and high harvest index 

is preferred to get the best yield, besides 

withstanding the drought in different phases of 

crop growth. 

 Plant architecture is important for the 

suitability of specific cotton variety under 

different soil types and moisture regime. Plant 

height and mode of branching among upland 

cotton varieties highlight two distinct plant 

architectural types: columnar and bush types. 

Columnar types composed of compact canopy, 

dominant main stem, taller stature, and shorter 

fruiting branches while bush types have longer 

fruiting branches, shorter stature, wider 

canopies, and more vegetative branches. 

 An enhanced understanding of the 

genetic regulation of plant morphological and 

phonological development can aid in the 

modification of agronomically relevant traits. 

Munger et al., (1998) described a general division 

of the phenological growth stages of cotton into 

nine categories, according to BBCH scale, from 

the germination phase to the time of senescence. 

In view of climate change, the challenge for plant 

breeder is to use the available gene pool of the 

short duration cottons and various plant type 

traits contributing to the lowering in crop 

duration so as to develop medium duration 

cottons of 145 to 165 days with high yield and 

desirable fibre properties. In view of this, a study 

on genetic analysis of yield components, 

morphological and phonological traits have been 

studied in F generation data set from a half- 1

diallel cross. 

 Twelve genotypes with distinctive fibre 

properties, morphological characteristics and 

phonological traits were selected for this study 

which includes CNH 13-1-3, CNH 14-4-7, CNH 

14-4-8, CNH 16-3-5, CNH 10-6-1, CNH 10-7-2, 
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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
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Fig. 2. Effect of various treatments on economics of Bt cotton 
hybrid
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