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Table 1. Names of wheat genotypes used in the study
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Table 2. Analysis of variance of different traits in wheat populations under normal and drought stress conditions
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Table 3. Comparison of means of different traits in samples examined
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Table 7. Path analysis of grain yield and grain yield components in wheat genotypes in normal condition
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Table 8. Path analysis of grain yield and grain yield components in wheat genotypes in drought stress conditions
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Figure 1. Grouping of wheat genotypes based on studied traits in normal condition
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Figure 2. Grouping of wheat genotypes based on studied traits in stress condition


http://dx.doi.org/10.29252/jcb.11.31.11
http://jcb.sanru.ac.ir/article-1-983-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jcb.11.31.11 ]

A WWAA 50l 1YY ojladd /emajl Jhs /2ly5 HlalS e Mol doliiags,

FL%)

1. Aghaee Sarbarzeh, M. and A. Amini. 2011. Genetic Variability for Agronomy Traits in Bread Wheat
Genotype Collection of Iran. Seed and Plant Improvement Journal, 27: 581-599 (In Persian).

2. Ahmadi, J., M. Khatibi, H. Amirshekari and M. Amini Dehagi. Evaluation of the effective morpho-
physiological indices on the yield of spring wheat (7riticum aestivum L.) using multivariate statistical
methods. Journal of Crop Science, 4(4): 55-66.

3. Aminian, A. 2017. Chromosomal Study of Salt Tolerance in Wheat Using Alternative Lines. Biology
of Plant Production Technology, 9(1): 153-163.

4. Arshad, Y. and M. Zahravi. 2011. Identification of drought tolerant genotypes in selected wheat
genetic Resources in the National Plant Gene-Bank of Iran. Iranian Journal of Crop Science, 13: 157-
177 (In Persian).

5. Azimi, M., M. Khodarahmi and M.R. JalalKamali. 2012. Evaluation of some important agronomic
characteristics in spring bread wheat genotypes under terminal drought stress and non-stress
conditions. Journal of Agronomy and Plant Breeding, 8: 175-193 (In Persian).

6. Bagrei, B. and A. Bybordi. 2015. Yield and yield components in bread wheat (Triticum aestivum L.)
Under non-stress and drought stress conditions. International Journal of Biosciences 6: 338-348.

7. Banayan aval, M.F., S.F. Khaninejad, S. Ghorbani and A. Hesamarefi. 2011. Evaluation of Oscillation
of Certain Plant Components to Plant in Medicinal Plants. Iranian Agricultural Researches, 9(3): 368-
378.

8. Beheshtizadeh, H., A.H. Resaaie, A.M. Resaaiec and A. Ghandi. 2013. Genetic variability assessment
in bread wheat (Triticum aestivum L.) cultivars using multivariate statistical analysis. International
journal of farming and allied sciences, 2(16): 520-523.

9. Bray, E. 2000. Responses to abiotic stresses. In B. Buchanan, et al. (Eds). Biochemistry & Molecular
Biology of Plants. American Society of Plant Physiologists, 1158-1203.

10. Del-blanco, I.A., S. Rajaram and W.E. Kronstad. 2001. Agronomic potential of synthetic hexaploid
wheat-derived populations, Crop Science, 41: 670-676.

11. Guertin, W.H. and J.P. Balley. 1982. Introduction to modern Factor analysis. Edvard, Brothers.Inc.,
Michigan. 472 pp.

12. Hailu, F., A. Merker, H. Singh, G. Belay and E. Johansson. 2006. Multivariate analysis of  diversity
of tetraploid wheat germplasm from Ethiopia. Genet. Resour. Crop Evol, 53: 1089-1098.

13.Hamedi, M., M. Malaki, M. Rahimi, A. Baghizadeh and N.S. Alavi. 2017. Grouping different
populations of wild wheat. Journal of Plant Breeding. 9™, 21: 27-35 (In Persian).

14. Heydari, B., G.A. Saeidi and B.I. Seyed-Tabatabaei. 2007. Factor analysis for quantitative traits and
path coefficient analysis for grain yield in wheat. Journal of Scientific and Technological Agriculture
and Natural Resources, 11: 135-143 (In Persian).

15. Hooshmandi, B. 2015. Evaluation of some morphophysiological indices and yield of wheat bread
varieties. Journal of Agricultural Plants, Islamic Azad University, Ahvaz Branch, 7(26): 121-134.

16.Kimber, G. and M. Feldman. 1987. Wild Wheat. An Introduction. Special Report 353, College of
Agriculture. University of Missouri, Columbia, USA. 353 pp

17.Loreto, F. and M. Centritto. 2008. Leaf carbon assimilation in a water-limited world. Plant
Biosystems, 142: 154-161.

18. Malaki, M., M.R. Naghavi, H. Alizadeh, P. Potki, M. Kazemi, S.M. Pirseyedi, M. Mardi and S.M.
Fakhre-Tabatabaei. 2006. Study of genetic variation in wild diploid wheat (Triticum boeoticum) from
Iran using AFLP markers. Iranian Journal of Biotechnology, 4(4): 269-274.

19. Mohammadi, V., A.A. Zali and M.R. Bihamta. 2008. Mapping QTLs for heat tolerance in wheat.
Journal of Agricultural Science and Technology, 10: 261-267.

20. Mohseni, M., S.M.M. Mortazavian, H.A. Ramshini and B. Foghi. 2016. Evaluation of Bread Wheat
Genotypes under Normal and Post-anthesis Drought Stress Conditions for Agronomic Traits. Journal
of Crop Breeding, 8: 16-29 (In Persian).

21. Mottaghi, M. G. Najafian Seed, S.A.R. Mohammadi. 2011. Effect of end of season drought stress on
grain yield and some morphological traits in genetic types of hexaploid wheat tolerant and sensitive to
stress (In Persian).

22.Moosavi, S.S., M. Nazari and M. Maleki. 2017. Responses of above and below-ground traits of wheat
wild relative (Aegilops tauschii) and bread wheat (Triticum aestivum L.) to imposed moisture
stress. Desert, 22(2): 209-220.

23.Naghavi, M.R., M. Malaki, H. Alizadeh, M. Pirseiedi and M. Mardi. 2010. An assessment of genetic
diversity in wild diploid wheat Triticum boeoticum from west of Iran using RAPD, AFLP and SSR
markers. Journal of Agricultural Science and Technology, 11: 585-598.

24.Naghdi Pour, A., M. Khodarahmi, A. Pourshahbazi and M. Esmailzadeh. 2011. Factor analysis for
grain yield and other traits in durum wheat. Journal of Agronomy and Plan Breeding 7: 84-96 (In
Persian).

25.Pierre, C.S., J. Crossa, Y. Manes and M.P. Reynolds. 2010. Gene action of canopy temperature in
bread wheat under diverse environments. Theoretical and Applied Genetics, 120: 1107-1117.


http://dx.doi.org/10.29252/jcb.11.31.11
http://jcb.sanru.ac.ir/article-1-983-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jcb.11.31.11 ]

Ve pS 235h1 1K 5 a5gbly pB)l oty Aokad lacumen I (B (SuiS 4 JooS (samlie

26. Pirdashti, H., A. Ahmadpour, F. Shafaati, S. Hosseini, A. Shahsavari and A. Arab. 2012. Evaluation
Of most effective variables based on statistically analysis on different wheat genotypes. International
Journal of Agriculture: Research and Review, 2: 381-388.

27. Quarrie, S.A., J. Stojanovic and S. Pekic. 1999. Improving drought tolerance in small-grain cereals: A
case study, progress and prospects. Plant Growth Regulation, 29: 1-21.

28.Sinhaa, P.G., R. Kapoora, D.C. Upretyb and A.K. Bhatnagara. 2009. Impact of elevated CO
concentration on ultrastructure of pericarp and composition of grain in three Triticum species of
different ploidy levels. Environmental and Experimental Botany, 66: 451-456.

29.Sorkhi-laleh lou, B., B. Yazdi samadi, C. Abd mishani and A. Gerami. 1998. Investigating
therelationship between grain yield and quantitative traits in 500 wheat lines through factor analysis.
Iran Agricultural Sciences, 29(2): 363-377 (In Persian).

30. Taleei, A.R. and B. Bahram Nezhad. 2003. The study of relationship of yield and yield components in
southern Iranian local wheat. Iranian Journal on Agricultural Sciences, 34: 949-959.

31. Tavakoli, A.R., M. Mahdavi-Moghadam and H.R. Salem. 2014. Effects of supplemental irrigation and
nitrogen fertilizer on correlation coefficient and drought tolerance indices of rainfed bread wheat.
Journal of Crop Production, 7(4): 143-159.

32.VandeWouw, M., T. Van Hintum, C. Kik, R. Van Treuren and B. Visser. 2010. Genetic diversity
trends intwentieth century crop cultivars: a meta-analysis. Theoretical and Applied Genetics, 120:
1241-1252.

33.Yildrim, M., N. Budak and Y. Arshas. 1993. Factor analysis of yield and related traits in bread wheat.
Turk. Journal of Field Crops, 1: 11-15.

34. Zakizadeh, M.M., M. Esmaeilzadeh Moghadam and A. Kahrizi. 2010. Assessment of genetic diversity
and relationships between plant traits and grain yield in bread wheat genotypes spike up using
multivariate statistical Iranian Journal of Crop Science, 12(1): 18-30 (In Persian).

35.Zhao, F.J., Y.H. Su, S.J. Dunham, M. Rakszegi, Z. Bedo, S.P. McGrath and P.R. Shewry. 2009.
Variation in mineral micronutrient concentrations in grain of wheatlines of diverse origin. Cereal
Science, 49: 290-295.


https://www.google.com/search?q=Sorkhi+lelah+lo,+B+B.Yazdi+samadi,+S.+And+michael.V+A.Grami.1998.+Investigating+the+relationship+between+grain+yield+and+quantitative+traits+in+500+wheat+lines+through+factor+analysis.+Iran+Agricultural+Sciences+29\(2\):363-377\(In+Persian\).&spell=1&sa=X&ved=0ahUKEwiAw5yzivDdAhWho4sKHR92AroQBQglKAA&biw=1280&bih=910
https://www.google.com/search?q=Sorkhi+lelah+lo,+B+B.Yazdi+samadi,+S.+And+michael.V+A.Grami.1998.+Investigating+the+relationship+between+grain+yield+and+quantitative+traits+in+500+wheat+lines+through+factor+analysis.+Iran+Agricultural+Sciences+29\(2\):363-377\(In+Persian\).&spell=1&sa=X&ved=0ahUKEwiAw5yzivDdAhWho4sKHR92AroQBQglKAA&biw=1280&bih=910
https://www.google.com/search?q=Sorkhi+lelah+lo,+B+B.Yazdi+samadi,+S.+And+michael.V+A.Grami.1998.+Investigating+the+relationship+between+grain+yield+and+quantitative+traits+in+500+wheat+lines+through+factor+analysis.+Iran+Agricultural+Sciences+29\(2\):363-377\(In+Persian\).&spell=1&sa=X&ved=0ahUKEwiAw5yzivDdAhWho4sKHR92AroQBQglKAA&biw=1280&bih=910
http://dx.doi.org/10.29252/jcb.11.31.11
http://jcb.sanru.ac.ir/article-1-983-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jcb.11.31.11 ]

Journal of Crop Breeding Vol. 11, No 31, Autumn 2019 ...ttt e e e e e e e e e e eee e eneane 2T

Evaluation of Drought Tolerance among a Number of Wild Diploid Populations,
Tetraploid and Hexaploid Cultivars of Wheat Using Morphological and
Agronomic Traits

Sara Khosravi', Reza Azizinezhad’, Amin Baghizadeh® and Mahmood Maleki*

1 and 2- Department of Plant Breeding and Biotechnology, Science and Research Branch, Islamic Azad University,
Tehran, Iran
3- Department of Biotechnology, Institute of Science and High Technology and Environmental Sciences, Graduate
University of Advanced Technology, Kerman, Iran (Corresponding author: amin_4156@yahoo.com)
4- Department of Biotechnology, Institute of Science and High Technology and Environmental Sciences, Graduate
University of Advanced Technology, Kerman, Iran
Recived: Jun 26, 2018 Accepted: februrary 4, 2019

Abstract

Bread wheat is considered one of the most important crop plants in arid and semi-arid regions
the world such as Iran. The present study aimed to assess the genetic diversity and the
relationship between morphological and agronomic traits under normal and drought stress
conditions among thirty-five wheat genotypes. A split-plot in RCB consisting of three replicates
was carried out. The morphological and agronomic traits, which were measured, included plant
height, awn length, spike length, leaf length, internode length and number of nodes, number of
tillers, number of leaves, number of spikelets per a spike, number of grains per spike, number of
spikes per plant, grain yield, 100 grain weight and biological yield. And phonological traits
containing of number of days to germination and heading were calculated too. According to
anova, there were statistically significant differences among various wheat genotypes for the all
of traits evaluated. Correlation coefficients among traits demonstrated that in normal conditions,
there was a positive correlation between grain yield and spike length, spike weight, number of
nodes, number of spikelets per spike, number of grains per spike and number of spikes per
plant. However, under stress conditions, grain yield showed a positive correlation with spike
weight, number of nodes, number of leaves, number of spikelets per spike, number of grains per
spike and number of spikes per plant. In regression analysis, the four variables entered the
model in normal conditions, included 100 grain weight, number of spikes per plant, number of
grains per spike and awn length. And the six variables under stress conditions which have been
put in the model contained number of grains per spike, number of spikes per plant, spike weight,
100 grain weight and leaf length. Path analysis revealed that under normal and stress conditions,
100 grain weight and spike weight had the highest role in increasing grain yield, respectively. In
the analysis of the main components, the three main factors justify 77/5% of the total variation in
normal condition.According to the results, the genotype D;(genomeAA) and Sabalan

cultivar,which in all their high performance conditions,can be recognizwd as the most tolerant.

Keywords: Cluster analysis, Genetic variation, Regression, Wheat


http://dx.doi.org/10.29252/jcb.11.31.11
http://jcb.sanru.ac.ir/article-1-983-en.html
http://www.tcpdf.org

