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Table 2. Combined analysis of variance of yield and earliness traits of promising cotton cultivars
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Table 3. Coefficients of variation, heritability and genetic gain of yield and early maturity traits in promising cotton
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Table 4. Values of different quantitative and qualitative traits and SIIG index in 9 promising cotton cultivars and

control cultivars.
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Table 5. Correlation analysis of quantitative and qualitative traits of promising cotton cultivars and SIIG index.
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Table 6. Grouping of promising cotton cultivars based on SIIG index and the average of quantitative and qualitative

traits in each group.
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Figure 1. Two-dimensional graph of yield and SIIG index in promising cotton cultivars
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Table 7. Grouping of promising cotton cultivars based on SIIG index and the average of quantitative and qualitative

traits in each group

n — - Ol - ol _
JS Gl o cal RS b s >5kes 51 oy,
%) %) (5 2p5) (&l 2 pFS5,5ee) () (secslee) () (seppshs)
-/$Y £IvY YAD i A¥/A Y. volv Favy Y ol 0g)5
SALd £loo Y-8 ¥/¥a A¥/\ ARIAS FAI¥ yvay A 93 0,5

&l

1. Alishah, O. 2021. Assessment of genetic variability, heritability and association of plant attributes
with lint yield and fiber quality in advanced lines of cotton (Gossypium hirsutum L.). Iranian Journal

of Crop Sciences, 22(4): 350-364 (In Persian).

2. Avgoulas, C., L. Bouza, A. Koutrou, S. Papadooulou, S. Kosmas, E. Makridou, P. Papastylianou and
D. Bilalis. 2005. Evaluation of five most commonly grown cotton cultivars (Gossypium hirsutum L.)
under Mediterranean conditions: productivity and fiber quality. Journal of Agronomy and Crop

Science, 191(1): 1-9.

3. Devidas, A.A., S.A. Narayan and P.N. Prakash. 2017. Study of genetic variability, heritability and
genetic advance in study of genetic variability, heritability and genetic advance in some genotypes of
Egyptian cotton (Gossypium barbadense L.). Journal of Global Biosciences, 6(4): 4954-57.


https://agrobreedjournal.ir/search.php?sid=1&slc_lang=en&auth=Alishah
https://agrobreedjournal.ir/article-1-1099-en.pdf
https://agrobreedjournal.ir/article-1-1099-en.pdf
http://dx.doi.org/10.52547/jcb.14.44.181
http://jcb.sanru.ac.ir/article-1-1281-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 ]

[ DOI: 10.52547/jch.14.44.181 |

olile O‘)AL 9 CSs O deto ‘l.xjy l)“a
VAA (Gossypium hirsutum L.) asy 5y slacwisi ololid § (SB35 g9 (owyp

4. Hwang, C.L. and K. Yoon. 1981. Multiple attribute decision making: methods and applications.
Springer-Verlag, Berlin Heidelberg, pp: 58-191.

5. Najafi Mirak, T., M. Dastfal, B. Andarzian, H. Farzadi, M. Bahari and H. Zali. 2018. Stability analysis
of grain yield of durum wheat promising lines in warm and dry areas using parametric and non-
parametric methods. Journal of Crop Production and Processing, 8(2): 79-96 (In Persian).

6. Ramazani-Moghadam, M.R., H.R. Zamanizadeh, S.A. Mohamadi and A. Azizi. 2007. Study on
genetic diversity in diploid cotton using morphological traits. Journal of Agricultural of Sciences
Islamic Azad University, 12(4): 821-831 (In Persian).

7. Ramazanpour, S., H. Abdolhadi, H. Zenali and M. Vafaietabar. 2001. Relationships some
morphological traits with yield crop varieties, cotton glandls through multivariate statistical methods,
Iranian Journal Agricultural of Sciences, 32: 103-113 (In Persian).

8. Rathinavel, K. 2018. Principal component analysis with quantitative traits in extant cotton varieties
(Gossypium hirsutum L.) and parental lines for diversity. Current Agriculture Research Journal, 6(1):
54-64.

9. Ray, L.L., C.W. Wendt, B. Rark and J.E. Quisenberry. 1974. Genetic modification of cotton plants for
more efficient water use. Agricultural Meteorology, 14(1): 31-38.

10. Sahar, A., M.M. Zafar, A. Razzaq, A. Manan, M. Haroon, S. Sajid, A. Rehman, H. Mo, M. Ashraf, M.
Ren, A. Shakeel and Y. Yuan. 2021. Genetic variability for yield and fiber related traits in genetically
modified cotton. Journal of Cotton Research, 19(4): 1-9.

11. Sedigh, S., M. Zabet, M. Ghaderi and A.R. Samadzadeh. 2016. Identification of superior varieties of
cotton (Gossypium hirsutum L.) under drought stress and normal conditions using GGEBiplot and
GTBiplot method in Birjand. Journal of Crop Breeding, 8(19): 134-144 (In Persian).

12. Sester, M., M. Delanoy, N. Colbach and H. Darmency. 2004. Crop and density effects on weed beet
growth and reproduction. Weed Research Journal, 44(1): 50-59.

13. Seyed Masoumi, S.Y. and O. Alishsh. 2017. Introduction of cotton hybrids and promising cultivars in
Moghan region, Iran. Agroecology Journal, 12(4): 11-17 (In Persian).

14. Sezener, V., Y. Kabakci, I. Yavas and A. Unay. 2006. A clustering study on selection of parents in
cotton breeding. Asian Journal of Plant Sciences, 5(6): 1031-3.

15. Shafaei, S., E. Dardipour, F. Khormali, F. Kiani and A. Qaranjiki. 2017. Potassium use efficiency of
different cotton genotypes in two different soils. Iranian Journal of Cotton Researches, 4(2):1-16 (In
Persian).

16. Shakeel, A., M.T. Azhar, I. Ali, Q. Ain, Z.U. Zia, W. Anum, A. Ammar and A. Zafar. 2018. Genetic
diversity for seed cotton yield parameters, protein and oil contents among various Bt. cotton cultivars.
International Journal of Biological Sciences, 12(1): 242-51.

17. Tahmasebi, S., M. Dastfal, H. Zali and M. Rajaei. 2018. Drought tolerance evaluation of bread heat
cultivars and promising lines in warm and dry climate of the south. Cereal Research, 8(2): 209-225 (In
Persian).

18. Talat, F., M. Badri Anarjan and K. Setoodehmaram. 2018. Multivariate analysis of quantitative and
qualitative characteristics of hopeful cotton varieties under cold weather conditions. Iranian Journal of
Field Crop Science, 49(1): 179-195 (In Persian).

19.Wang, B., W. Guo, X. Zhu, Y. Wu, N. Huang and T. Zhang. 2007. QTL mapping of yield components
for elite hybrid derived-RILs in upland cotton. Journal of Genetics and Genomics, 34(1): 35-45.

20. Yagoutipour, A., E. Farshadfar and M. Saeedi. 2017. Assessment of durum wheat genotypes for
drought tolerance by suitable compound method. Environmental Stress in Crop Sciences, 10(2): 247-
256 (In Persian).

21.Zali, H., O. Sofalian, T. Hasanloo, A. Asghariand and S.M. Hoseini. 2015. Appraising of drought
tolerance relying on stability analysis indices in canola genotypes simultaneously, using selection
index of ideal genotype (SIIG) technique: Introduction of new method. Biological Forum — An
International Journal, 7(2): 703-711 (In Persian).

22.Zali, H., O. Sofalian, T. Hasanloo, A. Asghari and M. Zeinalabedini. 2016. Appropriate strategies for
selection of drought tolerant genotypes in canola. Journal of Crop Breeding, 78(20): 77-90 (In
Persian).


http://dx.doi.org/10.52547/jcb.14.44.181
http://jcb.sanru.ac.ir/article-1-1281-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 ]

[ DOI: 10.52547/jch.14.44.181 |

Journal of Crop Breeding Vol. 14, No 44, Winter 2023 .............ciiiiieeerinieieeeies e e et eeeeneeneenieeeneenneeenesiereesnenaensenn 189

Investigation of Genetic Diversity and Identification of Superior Cotton Cultivars
(Gossypium Hirsutum L.) using SIIG Index

Mitra Vandal, Mohamadhasan Hekmat? and Omran Alishah?

1- Assistant Professor., Cotton Research Institute, Fars Agricultural and Natural Resources Research and Education

Center, Agricultural Research, Education and Extension Organization (AREEQ), Darab, Iran,
(Corresponding author: mivanda_2005@yahoo.com)
2- Researcher, Cotton Research Institute, Fars Agricultural and Natural Resources Research and Education Center,
Agricultural Research, Education and Extension Organization (AREEO), Darab, Iran
3- Associate Professor, Cotton Research Institute, Agricultural Research, Education and Extension Organization
(AREEO), Gorgan, Iran
Received: 25 July, 2021  Accepted: 11 September, 2022

Extended Abstract

Introduction and Objective: Accurate knowledge of germplasms for the transfer of traits in
hybridization programs is one of the requirements for the improvement of superior cultivars.
The purpose of this research was to investigate the genetic diversity and selection of superior
cotton genotypes with favorable yield, earliness and quality characteristics.

Material and Methods: In order to evaluate cotton genotypes using SIIG index, an experiment
consisting of 9 genotypes with 2 commercial cultivars of Fars province (Bakhtegan and
Golestan) as a control, in a randomized complete block design with 4 replications, in Hassan
Abad, Darab Agricultural Research Station was implemented during the cropping years of 2018
and 2019.

Results: The results of combined data analysis showed a significant difference among
genotypes in terms of quantitative traits studied, which indicated the existence of genetic
diversity among genotypes. Phenotypic diversity coefficient was higher in yield and earliness
percentage than genotypic diversity coefficient. Yield had high heritability (0.73) which
indicates the greater role of gene effect in trait expression and selection efficiency in trait
improvement in successive generations. The results of SIIG index showed that cultivars A-
NB414 and A-NBK with the highest amount of SIIG were among the best cultivars and
cultivars Va-1 and 96-A3 with the lowest amount of SIIG were among the weakest cultivars in
this study. in order to evaluate the efficiency of SIIG index in selecting the best cultivar in terms
of yield, earliness, fiber micronaire, uniformity, fiber elongation, strength and fiber lint, the
cultivars were grouped according to SIIG index in 3 categories. The overall grouping results
showed that with increasing the value of SIIG index, the amount of wash yield, fiber uniformity,
fiber lint and earliness percentage also increased. Earliness percentage and yield were also high
in cultivars A-NB414 and A-NBK, which had higher SIIG index.

Conclusion: The present study showed that the SIIG index was able to classify the genotypes
well. In this research, A-NB414 and A-NBK genotypes along with Golestan variety with higher
yield than the overall average and high SIIG index were identified as the superior genotypes that
can be included in the cultivation introduction and development program. Based on the results
of cluster analysis, cotton genotypes were classified into two distinct groups, which facilitates
their selection and use in different breeding programs and purposes.
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