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ABSTRACT 

   Gossypium arboreum is a native cotton species of India. It is cultivated from extreme north of 

Punjab to Kanyakumari in the south and Assam in the east to Kutch (Gujarat) in the west of country. 

G.arboreum genotypes matures in 150 to 180 days and is usually having coarse and short fibred and has high 

degree of resistance to diseases and insect pests and is very valuable germplasm resources and have great 

export value.  The investigation for fifty-eight desi cotton (Gossypium arboreum L.) genotypes was 

undertaken to estimate the degree of divergence among the fifty eight genotypes of desi cotton and thereby to 

identify potential and diverse genotypes for their utilization in hybridization program based on wilk’s criteria 

and canonical vectors.  The analysis of variance revealed significant differences among fifty eight genotypes 

collected from different cotton growing states in respect of all the twelve morphological characters under 

study indicating the presence of substantial degree of variability.  The canonical root analysis revealed about 

80.19 per cent of the total variation was accounted by the first six canonical roots. In root I seed cotton yield 

per plant, in root II initial plant stand, in root III lint index, in root IV boll weight, in root V number of 

monopodia per plant and in root VI plant height were important sources of divergence. Among twelve 

characters studied, seed cotton yield per plant (g) contributed maximum towards divergence followed by 

initial plant stand, ginning percent, seed index and number of bolls per plant, indicating that yield and yield 

contributing characters contributed maximum towards divergence.  
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INTRODUCTION 

 

   Cotton word derived from Arabic world KUTON or QUTON, which is belonging to genus 

Gossypium and family Malvaceae. India has the distinction of growing all the four cultivated cotton species 

viz. Gossypium arboreum L., G.herbaceum (both diploids), G. hirsutum and G.barbadense (both tetraploids). 

Globally, ninty percent cotton area is under G. hirsutum, eight per cent is under G.barbadense and just two 

percent is under G.arboreum and G.herbaceum. To meet the domestic requirement and to exploit the export 

potential of coarse lint especially due to its surgical use, development of desi cotton varieties with higher 

productivity and ginning out turn is utmost importance. 

   The traditional desi varieties, which occupied as much as eighty per cent of the total cotton 

area at the time of independence, gradually gave way to the American tetraploid cotton. Though the 

introduction of tetraploid cotton brought significant increase in the total cotton production both in terms of 

quantity and quality.   G. arboreum are reputed in trade for their tensile strength and consistent fibre 

properties. Owing to their wider adaptability and inherent ability to tolerate both sucking pests and bollworms 

they can be grown successfully with low input management as against the new world cotton which are highly 

prone to pests and diseases. 

   The knowledge of nature and magnitude of genetic diversity present in the germplasm is the 

most important pre-requisite for success of any breeding programme. It is thus necessary to survey the 

variation present in the germplasm as the hybrids between diverse parents displays a greater heterotic effects 

than those between the closely related.  Genetic diversity of selected parents is not always based on the factors 

such as geographical diversity or place of release or ploidy level. Hence many statistical procedures viz., D2 

statistics, non-hierarchical euclidean cluster, metroglyph etc., are developed to measure the total diversity 

present among the genotypes.  Hence the study on the assessment of genetic diversity based on morphological 

traits was taken up in desi cotton. 

 

MATERIAL AND METHODS 

   An experiment was conducted in randomized block design with three replications at Cotton 

Research Unit, Dr. Panjabrao Deshmukh Krishi Vidyapeeth,  Akola with an objective to estimate the 

magnitude of divergence based on important twelve morphological traits viz., initial plant stand  in per cent, 

plant height (cm), days to 50 per cent flowering, days to 50 per cent boll bursting, number of monopodia per 

plant, number of sympodia per plant, number of bolls per plant, boll weight (g), seed cotton yield per plant 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                         Volume: 06 Issue: 12 | December - 2022                         Impact Factor: 7.185                     ISSN: 2582-3930                                                                                                                                               

 

© 2022, IJSREM      | www.ijsrem.com                          DOI: 10.55041/IJSREM17614                              |        Page 3 

(g), seed index (g), lint index and ginning percentage of fifty eight elite desi cotton genotypes (Gossypium 

arboreum L.) from different cotton growing states of India (Table 1). 

Table 1. Details of experimental material 

State No. of 

genotypes 

Genotypes State No. of 

genotypes 

Genotypes 

Maharashtra 29 JLA-0804 

PA-785 

PA 801 

JLA-0614 

CNA-2023 

AKA-2005-3 

CNA 2019 

AKA-9703 

AKA-2007 

AKA-5 

AKA-7 

AKA-8401 

PA-255 

PA-402 

PA-528 

PA 812 

PA-08 

PA-760 

CNA 1003(Roja) 

AKA - 209 

Phule Dhanvantari 

AKA - 8 

PA-828 

CNA-2030 

CNA-1031 

CNA-1032 

JLA - 0906 

JLA-0603 

AKA-2013-21 

Karnataka 6 ARBa-1502 

ARBa -1501 

DWDa -1501 

DWDa - 1502 

DLSA-17 

RAAS-601 

Andhra 

Pradesh 

6 NDLA-3020 

GAM-231 

NDLA-3068 

NDLA - 3089 

NDLA – 3094 

GAM - 235 

Haryana 6 CSA 1028 

CSA 2043 

CISA-6-2 

CISA-6-256 

CISA 6 – 123 

HD 524 

Punjab 5 FDK 260 

PBD 6 

FDK 259 

PBD-20 

PBD 17 

Rajasthan 3 RG 784 

RG 778 

RG-801 

Tamil Nadu 2 CCA – 2003 

TKA-9102/3 

Gujarat 1 G COT – 15 

Statistical analysis: The inverse matrix of original genotypic variance covariance matrix was computed to 

derive the relationship by which the original character mean (Xi – Xj) will be transformed to an uncorrelated 

set of variables Yi – Yj. In term of variance and covariance, the D2 values were obtained as follows 

(Mahalanobis 1936) whereas, the Canonical root method was followed as suggested by Rao (1952). 
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RESULT AND DISCUSSION 

Analysis of Variance: The analysis of variance was undertaken for all the twelve characters which were 

furnished in Table 2. The analysis of variance revealed significant differences by genotypes for all the twelve 

characters studied. The differences due to replication were found non-significant.  Analysis of variance 

revealed that, mean squares due to genotypes were highly significant indicating that genotypes differ 

significantly for all the characters studied indicating the existence of considerable amount of genetic 

variability among the genotypes under study. These results coincide with the findings of [3,4,5,9,11]   

Table 2. Analysis of variance for twelve characters 

Sr 

No. 

Name of character Replications 

(df-2) 

Treatments 

(df-57) 

Error 

(df-114) 

1 Initial Plant Stand 6.65 105.40** 3.86 

2 Plant Height 14.00 122.84** 76.01 

3 Days to 50 percent Flowering 0.25 24.52** 2.31 

4 Days to 50 percent Boll Bursting 2.93 18.38** 2.53 

5 Number of Monopodia per plant 0.13 0.74** 0.09 

6 Number of Sympodia per plant 14.74 17.86** 6.60 

7 Number of Bolls per plant 2.49 15.89** 1.21 

8 Boll weight(g) 0.01 0.10** 0.01 

9 Seed cotton yield per plant 0.01 3.87** 0.01 

10 Seed index 0.18 1.22** 0.09 

11 Lint index 0.16 1.26** 0.13 

12 Ginning percent 0.21 7.28** 0.37 

*, ** significant at 5% and 1% level of degrees of freedom 

Analysis of dispersion and Wilk’s criterion: Analysis of dispersion presented in Table 3 The analysis of 

dispersion and the simultaneous test of significance based on Wilk’s criterion for the pooled effect of thirteen 

characters showed highly significant differences among fifty eight genotypes studied in the present 

investigation (X2 = 3020.99 at d.f. = 741). 

Table 3 Analysis of dispersion 

Source of variation Degrees of freedom Mean squares 

Genotypes 57 2.9617E13 
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Error 113 2.6283E03 

Total 170 9.9304E12 

   The concept of genetic diversity is very important in differentiating a population. It is a 

prerequisite for initiating a hybridization program because the choice of potent and diverse parents determines 

the success of such program. Selection of diverse parents for crossing program serves the purpose of 

combining desirable genes to obtain superior recombinants. 

Canonical root analysis for twelve characters: The total 80.19 per cent of diversity for twelve characters 

under present study was represented by six canonical vectors (Table 4). The first canonical vector accounted 

25.45% of the total observed diversity in the material (Table 5). In present investigation, the vector I seed 

cotton yield per plant (g) (0.49) was found to be the most important source of genetic variation, which was 

followed by ginning percent (0.38) and boll weight (0.34).  In vector II initial plant stand (0.53), number of 

sympodia per plant (0.21) and boll weight (0.18) were important source of genetic variation. In vector III lint 

index (0.56) and seed index (0.43) was the important source of genetic variation. In vector IV boll weight 

(0.23) and seed cotton yield per plant (0.14) found to be the most important source of genetic variation. In 

vector V number of monopodia per plant (0.70) followed by initial plant stand (0.44) played important role in 

genetic variation. In vector VI number of bolls per plant (0.40) followed by lint index (0.28) was found to be 

the most important source of genetic variation. 

Table 4: Canonical root analysis for twelve characters 

Sr 

No. 

Name of character Vector 

I 

Vector 

II 

Vector 

III 

Vector 

IV 

Vector 

V 

Vector 

VI 

1 Initial Plant Stand 0.04 0.53 0.08 0.03 0.44 0.11 

2 Plant Height -0.13 -0.51 0.05 0.12 0.08 -0.46 

3 Days to 50 percent Flowering 0.26 0.17 -0.05 -0.51 0.38 -0.23 

4 Days to 50 percent Boll Bursting 0.19 0.10 -0.31 -0.45 -0.19 -0.43 

5 Number of Monopodia per plant -0.13 -0.34 -0.15 -0.02 0.70 -0.07 

6 Number of Sympodia per plant 0.08 0.21 0.49 0.04 -0.10 -0.40 

7 Number of Bolls per plant 0.21 -0.19 -0.18 -0.41 -0.16 0.40 

8 Boll weight(g) 0.34 0.18 0.13 0.23 0.01 -0.18 

9 Seed cotton yield per plant 0.49 -0.18 0.002 0.14 -0.01 -0.08 

10 Seed index -0.24 -0.15 0.43 -0.36 -0.07 -0.12 
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11 Lint index 0.08 -0.18 0.56 -0.31 0.03 0.28 

12 Ginning percent 0.38 -0.17 0.22 0.10 0.24 0.20 

Table 5 : Canonical root analysis and its per cent contribution 

Sr. No. Canonical roots Contribution of each canonical roots 

(%) 

1 ‘λ1 = 330.92 ‘λ1%  = 25.45  

2 ‘λ2 = 203.81 ‘λ2 %  = 15.67 

3 ‘λ3 = 189.99 ‘λ3 %  = 14.61 

4 ‘λ4 = 137.70 ‘λ4 %  = 10.59 

5 ‘λ5 = 99.39 ‘λ5 % = 7.64 

6 ‘λ6 = 80.68 ‘λ6 % = 6.20 

Total 80.19 % 

Contribution of Characters towards divergence: The per cent contribution of each character towards 

divergence is presented in Table 6 and Fig.1. It was observed that seed cotton yield per plant (48.76%) 

contributed maximum towards divergence followed by Initial plant stand (10.10%), Ginning percent (8.89%) 

whereas lowest contribution to divergence was shown by Plant height (1.88%) followed by Lint index 

(2.60%) and Number of monopodia per plant (2.72%). 

Table 6. Contribution of Twelve characters towards divergence  

Sr No. Name of character Times ranked first Percent contribution 

1 Initial Plant Stand 167 10.10 

2 Plant Height 31 1.88 

3 Days to 50 percent Flowering 58 3.51 

4 Days to 50 percent Boll Bursting 56 3.39 

5 Number of Monopodia per plant 45 2.72 

6 Number of Sympodia per plant 50 3.02 

7 Number of Bolls per plant 76 4.60 

8 Boll weight(g) 73 4.42 

9 Seed cotton yield per plant 806 48.76 

10 Seed index 101 6.11 

11 Lint index 43 2.60 

12 Ginning percent 147 8.89 

Total 1653 100.00 
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    The contribution of individual characters to the divergence has been worked out in terms of 

number of times it appeared first. This study helps to identify diversity in different proportion which 

ultimately helps to decide utilization of genetic material for improvement of specific characters.  Among the 

twelve characters studied, the highest contribution to divergence was recorded by seed cotton yield per plant 

(48.76 per cent), followed by initial plant stand (10.10 per cent), ginning percent (8.89 per cent), seed index 

(6.11 per cent), number of bolls per plant (4.60 per cent) and boll weight (4.42 per cent). Whereas, the lowest 

contribution towards divergence was recorded by character plant height (1.88 per cent).   The above results 

suggest that, in order to incorporate diversity among the existing genotypes, the genotypes which are more 

diverse in respect of the characters like seed cotton yield, initial plant stand, ginning percent, seed index, 

number of bolls per plant and boll weight which are pre-requisites for higher yield per unit area may be 

utilised for future breeding program.  Similar results were interpreted for number of bolls per plant, boll 

weight, seed cotton yield per plant and seed index [8]. The highest contribution of seed cotton yield, number 

of bolls per plant, ginning percent and seed index towards divergence [1]. Same results were also interpreted 

by cotton workers [7,2,6,12,13] 

Fig.1: Contribution of each character towards divergence 
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CONCLUSION 

   The data obtained from observations was subjected to analysis of variance revealed that, the 

mean sum of squares due to genotypes were significant for all the traits indicating the substantial degree of 

diversity present among the genetic material selected for the present study.   

   By using Mahalanobis D2 statistics, 1653 D2 values were estimated and Wilk’s criterion 

revealed that, these estimated D2 values were statistically significant. In the canonical root analysis, first six 

vectors altogether explained 80.19 per cent of variability. All vector populations were characterized by 

various divergent values for characters. The trait seed cotton yield per plant (g) shown the highest contribution 

towards divergence followed by characters such as initial plant stand, ginning percent, seed index and number 

of bolls per plant. This reveals that traits which are related to higher yields showed maximum contribution 

towards divergence and these traits are pre-requisite to carry out the divergence studies in cotton.  

ACKNOWLEDGMENT 

   Authors are thankful to Senior Research Scientist (AICRP on Cotton), Cotton Research Unit, 

Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola (MS) for providing seed material for conducting 

experiment along with field facilities.  Authors further thankful to Head, Department of Agricultural Botany 

for kind cooperation for execution of research project. 

REFERENCES 

[1] Basavaraddi N. And I. S. Katager 2011. Genetic diversity studies in recombinant lines from 

interspecific cross of G.hirsutum x G.barbadense Karnataka J. Agric. Sci., 24 (3): 268 - 272 

[2] Bhailume M. S., D. N. Borole, N. M. Magar, P. Y. Shinde and M. R. Patil 2014. Genetic diversity in 

desi cotton (Gossypium arboreum L). J. Cotton Res. Dev. 28 (2) 230-233. 

[3] Gopinath M., S. Rajamani, R. Krishna Naik and Ch. Mallikarjuna Rao 2009. Genetic divergence for 

lint characters for upland cotton (G.hirsutum). J Cotton Res. Dev. 23 (1) 46-48. 

[4] Haritha T. And M Lal Ahamed 2013. Multivariate analysis in upland cotton (G. hirsutum L.). Crop 

Res. 46 (1, 2 & 3): 217 – 222 

[5] Haritha T. Lal Ahamed M., V. Satyanarayana Rao and Y. Ashoka Rani 2014. Genetic divergence for 

morpho physiological traits in upland cotton. J. Cotton Res. Dev. 28 (1) 34-36 

[6] Parde N. S., D. K. Zate, G. A. Bhalerao and S. S. Mehetre 2015. Genetic divergence study in 

introgressed F6 progenies from interspecific cross of (G. arboreum x G. anomalum) x G. barbadense. 

Electronic Journal of Plant Breeding, 6(3): 680-687. 

[7] Ranpise P. S., V. R. Joshi and B. T. Patil, 2018. Diversity studies in okra (Abelmoschus esculentus L. 

Moench.) Journal of Pharmacognosy and Phytochemistry 7(1): 1412-1414 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                         Volume: 06 Issue: 12 | December - 2022                         Impact Factor: 7.185                     ISSN: 2582-3930                                                                                                                                               

 

© 2022, IJSREM      | www.ijsrem.com                          DOI: 10.55041/IJSREM17614                              |        Page 9 

[8] Sambamurthy J. S. V., N. Chamundeshwari, K. Sumalini and K. V. Krishna Rao 2005. Genetic 

divergence studies in introgressed lines of desi cotton (Gossypium arboreum L.) J. Cotton Res. Dev. 

19 (2) 145 -147 

[9] Sharma P., R. S Sohu and Dharminder Pathak 2016. Assessment of genetic diversity in Gossypium 

hirsutum L. germplasm following Mahalanobis D2 analysis. J. Cotton Res. Dev. 30 (1) 1-5. 

[10] Singh D., B. S. Dudi, S. K. Dhankhar and Rajkumar, 2018. Genetic diversity analysis of okra 

genotypes using morphological markers. Int.J.Curr.Microbiol.App.Sci. 7(1): 1667-1675 

[11] Ujjainkar V.V. 2022. Study of Environmental Influence on Genetic Diversity Estimates (D2) of 

Parental Lines in Upland Cotton (Gossypium hirsutum L.). Int. J. Curr. Microbiol. App. Sci. 11(7): 

212-221. doi: https://doi.org/10.20546/ijcmas.2022.1107.026 

[12] Ujjainkar V.V. and V.D.Patil. 2020. Marker-assisted selection in American cotton genotypes 

usingbiochemical and molecular profiling techniques., Intern. J Advance Research, Ideas and 

Innovations in Tech (IJARIIT),06 (03): 989-993 

[13] Ujjainkar V.V., V.D.Patil and M.P.Moharil. 2020. Diversity assessment of parental lines through 

biochemical and molecular markers in upland cotton (Gossypium hirsutum L.) International Journal of 

Genetics, ISSN: 0975-2862 & E-ISSN: 0975-9158, Volume 12, Issue 6, pp.- 740-744 

[14] Vyas D, A. Joshi and O. P. Kedar, 2018. Genetic diversity analysis of black gram (Vigna mungo L.). 

Journal of Pharmacognosy and Phytochemistry. 7(3): 2535-2538  

[15] XiangMing, H. L. YiingXing, Z. ZhangLian, C. Yansheng and K. XiangMing. 2001. Studies on the 

genetic divergence of main economic characters in upland cotton. Journal of Shandong Agricultural 

University. 32 (2):129-135. 

 

http://www.ijsrem.com/
https://doi.org/10.20546/ijcmas.2022.1107.026

