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Table 2. Combined analysis of variance for the studied traits in advanced spring wheat under non-stress and strees conditions in two crop years
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Table 3. Average of studied genotypes in terms of traits evaluated under non - stress drought condition in two crop

years
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Table 4. Average of studied genotypes in terms of traits evaluated under drought stress condition in two crop years
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Table 5. Average of studied genotypes for some traits evaluated under average condition in two crop years
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Figure 1. Dendrogram of cluster analysis by Ward method in advanced spring wheat genotypes based on studied traits
under non-stress condition in two crop years
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Table 6. Mean and the prcent and amount of deviation of groups from the total average based on studied traits in
advanced spring wheat genotypes under non-stress condition in two crop years
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Table 7. Discriminant analysis for determination the cut-off point of dendrogram resulted from cluster analysis based
on studied traits under non-stress condition in two crop years
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Table 8. Eigen values, variance, cumulative variance and canonical correlation based on studied traits under non-

stress condition in two crop years
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Table 9. Mean and the percent and amount of deviation of groups from the total average based on studied traits in advanced spring wheat genotypes under drought stress condition in
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Table 10. Discriminant analysis for determination the cut-off point of dendrogram resulted from cluster analysis
based on studied traits under drought stress condition in two crop years
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Table 11. Eigen values, variance, cumulative variance and canonical correlation based on studied traits under drought
stress condition in two crop years
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Figure 2. Dendrogram of cluster analysis by Ward method in advanced spring wheat genotypes
based on studied traits under drought stress condition in two crop years



http://dx.doi.org/10.29252/jcb.12.34.115
http://jcb.sanru.ac.ir/article-1-1095-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/jch.12.34.115]

WY

O ks il IS nSSle 5 VL (60ke
(9md by Gyl Jold & pgd 095 (Suis
ERWYT-94-4 UJRBWYT-94-3 wolsl
ERWYT-94-7 (Cy9y URBWYT-94-6
URBWYT-94- URBWYT-94-8 .URBWYT-94-7
9 URBWYT-94-2 URBWYT-94-10 9
oSibe Clio ol i j & 55 URBWYT-94-4
o @l ggee  dh J§ Sle I s 5YL
09,5 (Suid S Ge lulpd > &5 b ol e
Frog)S Olysd pgd 0g)S (Sutd A lalpd )3 9 sl
» oy onl eyl Gl ol 5 Ml
Al e B g e (2Mel slaadly
Job by &b e i sl il 5 Slee o
g gyl g eloge (JShy Jsbo aibylin (g caliio
Sladgs 5 93 o il eadies] oy 900 0ol
GG ggh g (S G5 hlpd 90 p oS
URBWYT-94-2 (135, «edgpd iy (slocuisss
ERWYT-94-7 4 ERWYT-94-4 .URBWYT-94-4

Aidg

WA (yliaals V¥ 0)led /om35ls3 Jlo /sely5 LS oMol acliimgsy

Om & O ol Giagh ol Jeolb s (JS b

Jein! maw o Glaw S Has 5l aallas 3550 slacuiss;
X Cig) yuSeny Cudld dgxg (gl dme BB VN
b 5 il sl il 5 Shes Claw gly ookl bylys
sl &S o Gbdre Y g A0 Jlis] aew
al ) adlee 350 lacais) Coliie sla sl
alsdes iiSady il o )kl cilie Ly >l
390 Do dan 1l 5l 55 iy ¢ bl bulpd x o
S &S s b me LY 9 0 Jlein! maw (> b))l
=hi Jl 99 3 (Sid G5 4 s Gglite STy
lasgs apo I Job ml 4 ey L asl e
i)l 2y90 Slio &S ulul p adlllas 3590 slacuiy
LB )S )18 09,5 93 )3 (AT (gl 9 LIS LalpS 93 5a
b 1) bsineg Sl o paseds @b 5l ol gl o5
Jols gl 09 (Siid 5 gh ks oS
URBWYT-94-4  URBWYT-94-2 ERWYT-94-7

10.

11.

12.
13.
14.

&l
Aharizad, S., V. Ahmadi and A. Mohammadi. 2010. Response of Bread Wheat Recombinant Inbred Lines
to Drought Stress and Their Grouping. Journal of Crop and Weed Ecophysiology, 3(15): 67-78.
Abedini, S., G. Mohammadi-Nejad and B. Nakhoda. 2016. Evaluation of agronomic traits and Yield
Potential Diversity Inbreed Wheat Inbred Lines Triticum aestivum L. Derived from RoshanxFalat Cultivar .
Journal of Crop Breeding, 8(20): 1-10 (In Persian).
Aliu, S. and S. Fetahu. 2010. Determination on genetic variation for morphological traits and yield
components of new winter wheat (Triticum aestivum L.) lines. Notulae Scientia Biologicae, 2(1): 121-124.
Amiri, R., S. Bahraminejad, S.H. Sasani and M. Ghobadi. 2014. Genetic evaluation of 80irrigated read
wheat genotypes for drought tolerance indices. Bulgarian Journal of Agricultural Science, 20: 101-111.
Bihamta, M.R., M. Shirkavand, J. Hasanpour and A. Afzalifar. 2018. Evaluation of Durum Wheat
Genotypes under Normal Irrigation and Drought Stress Conditions. Journal of Crop Breeding, 9(24): 119-
136 (In Persian).
Cooper, M., D.E. Byth and D.K. Woodruff. 1994. An investigation of the grain yield adaptation of
advanced CIMMYT wheat lines to water stress environments in Queensland I: Crop physiological analysis.
Auwstralian Journal of Agricultural Research, 45: 965-984.
Dastfal, M., V. Barati, Y. Emam, H. Haghighatnia and M. RamezanPour. 2012. Evaluation of grain yield
and yield component in wheat genotypes under late drought stress in Darab Zone. Seed and Plant
Production Journal, 27:195-217.
Dehghan, A., M. Khodarahmi, A. Majidi Harvan and F. Paknezhad. 2010. Genetic variation of
morphological and physiological traits in durum wheat lines. Seed and Plant Improvement Journal, 26: 103-
120 (In Persian).
Ezzat Ahmadi, M., G. Nour Mohammadi, M. Ghodsi and M. Kafi. 2012. Evaluation of drought
toleranceand use of promising bread wheat genotypes stem resources under different water and
photosynthesis stress. Iranian Journal of Field Crops Research, 9: 758-769.
Foroozanfar, M., M. Bihamta, A. Peyghambary, H. Zeynal. 2011. Evaluation of Bread Wheat Genotypes
Under Normal and Water Stress Conditions for Agronomic Traits. Journal of Agricultural Science and
Sustainable Production, 21(3): 33.
Hasheminezhad, S.E., M. Shekarpour, O. Soflian and E. Esfandiari. 2010. Cluster analysis of wheat
cultivars based on morphological characteristics under drought stress. In: Proceeding of the First National
Conference on Sustainable Agriculture and Clean Production. Isfahan, Iran, pp: 435-442.
llker, E., O. Tatar, F. Aykut Tonk and M. Tosun. 2011. Determination of tolerance level of some wheat
genotypes to post-anthesis drought. Turkish Journal of Field Crops, 16(1): 59-63.
Jalal Kamali, M.R., H. Asadi and T. Najafi Mirak. 2009. Irrigated and Rainfed Wheat Research Strategic
Program. Agricultural Research, Education and Extension Organization, 345 pp.
Ji, X., B. Shiran, J. Wan, D.C. Lewis, C.L.D. Jenkins, A.G. Condon, R.A. Richards and R. Dolferus. 2010.
Importance of pre-anthesis anther sink strength for maintenance of grain number during reproductive stage
water stress in wheat. Plant Cell Environment, 33: 926-942.


http://dx.doi.org/10.29252/jcb.12.34.115
http://jcb.sanru.ac.ir/article-1-1095-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/jch.12.34.115]

YA S A g 5 g bl o 0)lag pS Bty (slacuig) sty S

15. Kamrani, M., A. Farzi and A. Ebadi. 2015. Evaluation of grain yield performance and tolerance to drought
stress in wheat genotypes using drought tolerance indices. A Quarterly Journal Cereal Research, 5(3): 231-
246.

16. Magsood, M., M.A. Shehzad, S. Ahmad and S. Mushtaq. 2012. Performance of wheat (Triticum aestivum
L.) genotypes associated with agronomical traits under water stress conditions. Asian Journal of
Pharmaceutical and Biological Research, 2: 45-50.

17. Moghaddasi, L., V. Rashidi and A. Haghighi. 2010. Effect of drought stress on grain yield and some
morphological traits in Durum wheat lines. Journal of Crop Eco-physiology (Agriculture Science), 3: 41-
53

18. Mbhammadi, V.A. and F. Abo-Mehrizi. 2014. Abiotic stresses: Plant Resistance by Breeding and
Molecular Methods. Jahad Daneshgahi Thehran, 346 pp (In Persian).
19. Motamedi, M. and P. Safari. 2019. Evaluation of Water Deficient Stress Tolerance in some Wheat

Cultivars and Their Hybrids using Canonical Discriminant Analysis and Genotype by Trait Biplot. Journal
of Crop Breeding, 11(29): 104-116 (In Persian).

20. Moosavi, S.S., F. Kian Ersi and M.R. Abdollahi. 2013. Application of multivariate statistical methods in
detection of effective traits on bread wheat (Triticum aestivum L.) yield under moisture stress condition.
Cereal Research, 3(2): 119-130.

21. Mohammadi, H., A. Ahmadi, F. Moradi, A. Abbasi, K. Poshtini, M. Mehdi and F. Fatehi. 2011.
Evaluation of important traits for improving wheat yield under drought stress. Iranian Crop Sciences, 42(2):
373-385.

22. Moosavi, S.S., F. Kian Ersi, D. Afiuni and M.R. Abdollahi. 2016. Evaluation of Grain Yield of Bread
Wheat (Triticum aestivum L.) Promising Lines and Detection of Yield Related Agro-Morphological Traits
under Terminal Moisture Stress. Journal of Crop production and processing, 5(18): 91-104.

23. Naghavi, M.R., M. Moghaddam, M. Toorchi and M.R. Shakiba. 2016. Evaluation of spring wheat Cultivars
for Physiological, Morphological and Agronomic Traits under Drought Stress. Journal of Crop Breeding, 8:
64-77 (In Persian).

24. Oosterhius, D.M. and P.M. Carwtright. 1983. Spike differentiation and floret survival in semi dwarf spring
wheat as affected by water stress and photoperiod. Crop Science, 23: 711-717.

25. 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.

26.Rang, Z.W., S.V.K. Jagadish, Q.M. Zhou, P.Q. Craufurd and S. Heuer. 2011. Effect of high temperature
and water stress on pollen germination and spikelet fertility in rice. Environmental and Experimental
Botany, 70: 58-65.

27.Saeedi, M., F. Moradi, A. Ahmadi, R. Sepehri, G. Najafian and A. Shabani. 2011. The effect of terminal
water stress on physiological characteristics and sink-source relations in two bread wheat (Triticum
aestivum L.) cultivars. Iranian Journal of Crop Science, 12(4): 392-408 (In Persian).

28.Shamsi, K. and S. Kobraee. 2011. Bread wheat production under drought stress conditions. Annals of
Biological Research, 2: 352-358.

29.Shamsi, K., S. Kobraee and B. Rasekhi. 2011. Variation of yield components and some morphological
traits in bread wheat grown under drought stress. Annals Biological Research, 2(2): 372-377.

30. Shimshi, D., M.L. Mayoral and D. Atsmon. 1982. Responses to water stress in wheat and related wild
species. Crop Science, 22: 123-128.

31. Saini, H.S. and M.E. Westgate. 2000. Reproductive development in grain crops during droughts. Advavce
Agronomy, 68: 60-96.

32. Sanjari Pireivatlou, A. and A. Yazdansepas. 2008. Evaluation of wheat genotypes under pre and post
anthesis drought stress conditions. Jornul Agriculture Science Technology, 10:109-121.

33. Tavana, sh. and J. Saba. 2016. Grouping wheat Lines and their Group Selection under Rainfed Conditions.
Journal of Crop Breeding, 8(20):159-164 (In Persian).

34. Tabatabai, S.M.T., M. Solouki, B. Fakhery, M. Esmailzadeh-Moghaddam and N. Mehdinezhad. 2018.
Evaluation of grain yield of recombinant inbred lines of bread wheat (Triticum aestivum L.) derived from
SeriM82/Babax cross under drought stress conditions. Iranian Journal of Crop Sciences, 19(4): 270-283 (In
Persian).

35. Tabrizi, M. and H. Kazemi-e-Arbat. 2011. Genetic Diversity for Grain Yield and its Components in Winter
Wheat Genotypes (Triticum aestivum L.). Journal of Crop and Weed Ecophysiology, 5(35): 50.

36. Vijendra Das, L.D. 2000. Problems facing plant breeding. CBS Publishers and Distributors. New Delhi,
India, 242 pages.

37.Zakizadeh, M., M. Esmaeilzadeh Moghaddam and D. Kahrizi. 2010. Study on genetic variation and
relationship between plant characteristics and grain yield in long spike bread wheat (Triticum aestivum L.)
genotypes-using multivariate analysis. Iranian Journal of Crop Sciences, 12(2): 18-30 (In Persian).

38. Zebarjadi, A.R., S. Tavakoli Shadpey, A.R. Etminan, R. Mohammadi. 2013. Evaluation of Drought Stress
Tolerance in Durum Wheat Genotypes Using Drought Tolerance Indices. Seed and Plant Improvment
Journal, 29(1): 1-12.


https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://journals.ut.ac.ir/%3F_action%3Darticle%26au%3D113510%26_au%3D%25D8%25AD%25D9%2585%25DB%258C%25D8%25AF%2B%2B%25D9%2585%25D8%25AD%25D9%2585%25D8%25AF%25DB%258C&usg=ALkJrhjDjdJTnAeToQo_zg-fkcIPIErscg
https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://journals.ut.ac.ir/%3F_action%3Darticle%26au%3D110425%26_au%3D%25D8%25B9%25D9%2584%25DB%258C%2B%2B%25D8%25A7%25D8%25AD%25D9%2585%25D8%25AF%25DB%258C&usg=ALkJrhiINpDLZyvT4zRKajNjK5Nt7h-sUQ
https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://journals.ut.ac.ir/%3F_action%3Darticle%26au%3D111231%26_au%3D%25D9%2581%25D9%2588%25D8%25A7%25D8%25AF%2B%2B%25D9%2585%25D8%25B1%25D8%25A7%25D8%25AF%25DB%258C&usg=ALkJrhhdo4kZGZxTK8QcJoW8bgDUbLQgyw
https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://journals.ut.ac.ir/%3F_action%3Darticle%26au%3D166626%26_au%3D%25D8%25B9%25D9%2584%25DB%258C%25D8%25B1%25D8%25B6%25D8%25A7%2B%2B%25D8%25B9%25D8%25A8%25D8%25A7%25D8%25B3%25DB%258C&usg=ALkJrhgRwSOvgJ8Dg_aps-5XJqKBf6lXSQ
https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://journals.ut.ac.ir/%3F_action%3Darticle%26au%3D110426%26_au%3D%25DA%25A9%25D8%25A7%25D8%25B8%25D9%2585%2B%2B%25D9%25BE%25D9%2588%25D8%25B3%25D8%25AA%25DB%258C%25D9%2586%25DB%258C&usg=ALkJrhhT1_u0NrPFFGwUp76m3Dpj22k6IA
https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://journals.ut.ac.ir/%3F_action%3Darticle%26au%3D110426%26_au%3D%25DA%25A9%25D8%25A7%25D8%25B8%25D9%2585%2B%2B%25D9%25BE%25D9%2588%25D8%25B3%25D8%25AA%25DB%258C%25D9%2586%25DB%258C&usg=ALkJrhhT1_u0NrPFFGwUp76m3Dpj22k6IA
https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://journals.ut.ac.ir/%3F_action%3Darticle%26au%3D113508%26_au%3D%25D9%2585%25D9%2587%25D8%25AF%25DB%258C%2B%2B%25D8%25AC%25D9%2588%25D8%25AF%25DB%258C&usg=ALkJrhicr9_-oNonEWUSVh6EYurqpd1dHQ
https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://journals.ut.ac.ir/%3F_action%3Darticle%26au%3D113508%26_au%3D%25D9%2585%25D9%2587%25D8%25AF%25DB%258C%2B%2B%25D8%25AC%25D9%2588%25D8%25AF%25DB%258C&usg=ALkJrhicr9_-oNonEWUSVh6EYurqpd1dHQ
https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://journals.ut.ac.ir/%3F_action%3Darticle%26au%3D113508%26_au%3D%25D9%2585%25D9%2587%25D8%25AF%25DB%258C%2B%2B%25D8%25AC%25D9%2588%25D8%25AF%25DB%258C&usg=ALkJrhicr9_-oNonEWUSVh6EYurqpd1dHQ
https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://journals.ut.ac.ir/issue_2244_2298_.html&usg=ALkJrhiBzsEwfeaCNnzOrdRc81hMr0ME7A
https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://journals.ut.ac.ir/issue_2244_2298_.html&usg=ALkJrhiBzsEwfeaCNnzOrdRc81hMr0ME7A
https://www.magiran.com/author/s.%20s.%20moosavi
https://www.magiran.com/author/f.%20kian%20ersi
https://www.magiran.com/author/d.%20afiuni
https://www.magiran.com/author/m.%20r.%20abdollahi
https://www.magiran.com/volume/104416
http://dx.doi.org/10.29252/jcb.12.34.115
http://jcb.sanru.ac.ir/article-1-1095-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/jch.12.34.115]

Journal of Crop Breeding Vol. 12, No 34, SUmmer 2020 .............ooiiiieininiriereeeeieeeee et eeeeirenetneenesenesnesnasieieeennesaeneennenns 129

Classification of Advanced Spring Wheat Genotypes under Non-Stress and
Drought Stress Conditions

Davood Daei Alhag', Varahram Rashidi?. Saeed Aharizad*, Farhad Farahvash® and
Bahram Mirshekari®

1- Ph.D. Student of Plant Breeding, Departement of Agronomy and Plant Breeding, Faculty of Agriculture and
Natural Resources, Islamic Azad University, Tabriz Branch
2- Associate Professor, Departement of Agronomy and Plant Breeding, Faculty of Agriculture and Natural Resources,
Islamic Azad University, Tabriz Branch, (Corresponding Author: rash270@yahoo.com)
3- Associate Professor, Departement of Agronomy and Plant Breeding, Faculty of Agriculture and Natural Resources,
Islamic Azad University, Tabriz Branch
4- Professor, Departement of Plant Breeding and Biotechnology, Faculty of Agriculture, University of Tabriz
Received: November 17, 2019 Accepted: June 13, 2020

Abstract

In order to study grouping of advanced spring wheat genotypes under non-stress and drought stress
conditions (stop irrigation in the stage of the emergence of 50% inflorescence of each experimental unit),
28 genotypes were evaluated in 2016-2017 and 2017-2018 cropping yearin two separate experiments with
a randomized complete block design with three replications in the research field of Islamic Azad
University of Tabriz. Combined analysis of variance revealed a statistically significant difference between
studied genotypes for all traits (P<0.01). Genotype x condition interaction was significant for seed yield,
number of seeds in spike, plant height, harvest index in 5% probability level and 1000 seed weight and
biomass in 1% probability level. The results of the present study showed that studied genotypes had
different reactions in different environmental conditions for these traits. However, Genotype x condition
interaction was not significant for number of spike, length of spike and length of peduncle. Cluster
analysis classified genotypes based on all studied traits into two groups under non-stress and drought
stress conditions. Results of the discrimination function analysis confirmed this grouping. Under non-
stress condition the first group includes Darya, Shiroodi, ERWYT-94-4, Roshan, ERWYT-94-7,
URBWYT-94-2, URBWYT-94-4 genotypes, which mean of all traits except harvest index were higher
than the total mean. Overall, results indicate that the first group was the superior group. Under drought
stress condition the second group includes Darya, Shiroodi, Aftab, URBWYT-94-3, ERWYT-94-4,
URBWYT-94-6, Roshan, ERWYT-94-7, URBWYT-94-7, URBWYT-94-8, URBWYT-94-9, URBWYT-
94-10, URBWYT-94-2; URBWYT-94-4, which mean of all traits were higher than the total mean. The
best genotypes for both cluster analyses under both non-stress and drought stress conditions, were
genotypes of Darya, Shiroudi, Roshan, URBWYT-94-2, URBWYT-94-4, ERWYT-94-4 and ERWYT-
94-7.
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