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Table 3. Homogeneity of variance test for studied populations
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Table 4. Comparison of Tim/CS series genomes using F test
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Table 6. Comparison of intra-genomic variation between Tim/CS and Red/CS series using F test
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Table 7. Variance of studied genomes
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Table 8. Results of stepwise regression analysisfor grain yield under non-stress condition
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Table 9. Results of stepwise regression analysisfor grain yield under stress condition

N o 4 048 3y (sl e J>e
OgeS) F w;;’w ol SKhdgwaslee by o whols clbae g S,
' cudloy () (5 ‘ it 3 P« Pl
\$1a0™ J¥YY - - - - NETS <\Y™ \
Yy/ov” A7 - - - Nl NN N7 Y Cp
A /Ay - - NN N o[e08" -\ Y 2959095
av/ay” /Ay - o[V o[eEYT IVET ooy e ¥ Tim/CS
\SO/AN </aA ey Niiae A [Ny ofeeam Ryl o
YAV AN ooy N AT - oY my - 5
Java /Y0 Jaay - INSY TOL
\/AY A7 V¥ - VYA VIF
DO Jo Jaost oy sBs T oenn O
s T ey PR s SR s ol
YAIE” /oA - - - [oYA” NAN \
1a/ya” NIl - - NAYS ooy —./vo™ Y s
Yo/A™ -IAYY - NEY Nt ooy Ry T ¥ ﬁéﬁ?‘gg
Yo -Iva - R Ni - Yl ¥
YEIEY RV <[00 ofesa e - VYT o
-[aa¥ JA0¥ -/a0) - TOL
A V¥ V-0 - VIF

bl e Ao pd S g diod iy paw 5D (0 gixe > gxe BB pas ol LS iy 4 F¥, ¥, NS

F )

1. Allah, SU., A. Khan and W. Ashfag. 2011. Genetic analysis of physio-morphological traits in bread

wheat (Triticum aestivum L.) under water stress conditions. Cereal Research Communications, 39:
544-550

2. Aminian, R., SH. Mohammady, S. Hoshmand and M. Khodombashi. 2011. Chromosomal analysis of

photosynthesis rate and stomatal conductance and their relationships with %raj_n yield in wheat
glérlg ggn; &estlvum L.) under water-stressed and well watered conditions. Acta physiologia plantarum,

3. Aminian, R., SH. Mohammady, S. Houshmand, M. Khodambashi and K. Nozad. 2011. Effect of

stomatal characteristics on photosynthesis and yield of the bread wheat chromosomal substitution
lines under normal and stress conditions. Journal of Crops Improvement, 13: 13-25 (In Persian).

4. Austin, R.B. 1989. Maximizing production in water limited environments Drought Resistance in

Cereals, 13- 26 pp.

5. Bartlett, M.S. 1937. Properties of sufficiency and statistical tests Proceedings of the Royal Society of

London Series, A-Mathematical, Physical and Engineering Sciences, 160: 268-282.

6. Cattivelli, L., P. Baldi, C.D. Crosatti, N. Fonzo, P. Faccioli, M. Grossi, M. Mastrangelo, N. Pecchioni

and M. Stanca. 2002. Chromosome regions and stress related sequences involved in resistance to
abiotic stressin Triticeae. Plant Molecular Biology, 48: 649-665.

7. Chandra, D., M.A. Iam and N.C.D. Barma. 2004. Variability and interrelationship of nine quantitative

characters in F5 bulks of five wheat crosses. Pakistan Journal Biology Science, 6: 1040-1045.
8. Cooper, J.C.B. 1983. Factor anaysis, An overview. American Stafistics, 37: 141-147.


http://dx.doi.org/10.29252/jcb.9.22.158
http://jcb.sanru.ac.ir/article-1-849-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-16 ]

[ DOI: 10.29252/jch.9.22.158 |

4 S oslisal b Jloys g (Sits G5 bl 5 ol slial g @l 5 )Shas o955 19,9 €55 (o2

9. Daud, H.M. and J.P. Gustafson. 1996. Molecular evidence for Triticum Speltoides as a B-genome
prgemtor of wheat (Triticum aestivum). Genome, 39: 543-548.

10. Dehghan, A., M. Khodarahmi, E. Majidi Harvan and F. Paknezhad. 2012. Genetic variation of
morphological and physiological traitsin durum wheat lines. Seed and Plant Improvement Journal, 27:
103-120 (In Persian).

11. Dvorak, J., P.E. McGuire and B. Cassidy. 1988. APparent source of the A genomes of wheat inferred
from polymorphism in abundance and restriction fragment length of repeated nucleotide sequences.
Genome, 30: 680-689.

12. Farshadfar, E., B. Koszegi, T. Tischner and J. Sutka. 1995. Substitution analysis of drought tolerance
in wheat (Triticum aestivum L.). Plant Breeding, 114: 542-548.

13. Giunta, F., R. Motzo and G. Pruneddu. 2007. Trends since 1900 in the yield potential of Italian-bred
durum wheat cultivars. European Journal Agronomy, 27: 12-24.

14. Golparvar, A., H. Madani and M. Rasouli. 2008. Relationship between yield and its components in
bread wheat (Triticum aestivum L.) genotypes in drought and non-drought stress conditions. New
Findingsin Agriculture, 2: 149-157 (In Persian).

15. Hosseini, B., M.M. Majidi and A. Mirlohi. 2016. Assessment of relationship between seed Kield and its
components in half sib populations of orchard grass (Dactylis Glomerata) under normal and drought conditions.
Journal of Crop Breeding, 8(18): 47-56. ] i ] o

16. Khan, A.S., M.K.R. Khan and T.M. Khan. 2005. Genetic analysis of plant height, grain yield and
cl)glzer traits in wheat (Triticum aestivum L.). International Journal of Agriculture and Biology, 2: 129-

17. Kolensichenko, A.V.T.P., O.l. Pohezhimova, V.V. Grabelnych, A.M. Tourchaninava, N.A. Korzum,
V.V.Z. Koroleve and V.K. Vali. 2003. Difference between the temperatures of non-hardened and

hardened winter wheat seedling shoot during cold stress. Journa of Thermal Biology, 28: 235-244.

18. Kordenaeej, A. 2008. Mapping QTLs for yield and yield components under drought stress in bread

\(AéhS%U I?isls(t)aétation for a doctorate degree, University of Natural Resources and Applied Life Sciences
, Pp.

19. Leopold, A.C. 1990. Coping with desiccation. In: Alscher, R. G. and J. R. Cumming (eds.). Stress
response in plants. adaptation and acclimation mechanisms. New Y ork: Wiley-Liss, 37-56 pg.

20. Levene, H. 1960. Robust testes for equality of variances. In: Olkin, I. (ed.) Contributions to
probability and statistics. Stanford University Press, eFp: 278-292.

21. Maestra B. and T. Naranjo. 1998. Homoeol ogous relationships of Aegilopes speltoides Chromosomes
to bread wheat. Theoretical and Applied Genetics, 97: 181-186.

22. Miller, T.E. 1987. Systematic and evolution. In: Lupton, F.G.H. (ed) Wheat Breeding: Its scientific
basis. 1-30 pp., Chapman and Hall, New Y ork.

23. Moghaddaszadeh Ahrabi, M., M. Moghadam Vahed, S. Aharizad and S.A. Mohammadi. 2012.
Evaluation of spring wheat recombinant inbred lines under drought stress. Journal of Crop

Ecoghysi ology, 21: 37-56 (In Persian).

24. Mohammadi, H., A. Ahmadi, F. Moradi, A.R. Abbasi, K. Poustini, M. Joudi and F. Fatehi. 2011.
Evaluation of critical traits for improving wheat yield under drought stress. Iranian Journal of field
Crop Science, 42: 373-385 (In Persian). _ ) _ o

25. Mohammady, S. 2005. Chromosome 1D as a possible location of a gene controlling variation between
wheat (Triticum aestivum) varieties for carbon isotope discrimination (A) under water-stress
conditions. Euphytica, 146: 143-148.

26. Mohammady, S. 2009. Chromosomal analysis for physiol o%rcal traits related to drought resistance in
bread wheat using monosomic lines. Shahrekord University Press, 104 pp (In Persian).

27. Mohammady, S., R. Aminian, S. Hoshmand and M. Khodombashi. 2012. Genomic analysis of carbon
isotope discrimination, photosynthesis rate, ssomatal conductance, and grain yield in wheat (Triticum
aestivum L.) under water-stressed conditions. Crop and Pasture Science, 63: 513-519

28. Mohammady, S., Z. Heidari and S. Hooshmand. 2014. The determination of chromosomes involved
in controlling epicuticular wax, water statues and stomatal characteristics using selected wheat
substitution lines under water-stress conditions. Acta Physiologiae Plantarum, 36: 1325-1333.

29. 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(18): 64-7/.

30. Nourkhalgj, K., M. Khodarahmi, A. Amini, M. Esmaeilzade and R. Sadegh ghol Moghaddam. 2010.
Study on correlation and causation relations of morphological traits in synthetic wheat liens. Iranian
Journal of Agronomy and Plant Breeding, 6: 7-17 (In Persian).

31. Pour-Siahbidi, M.M., J. Hoseinzadeh, A.R. Pour-Aboghadareh, A. Bazdar and H. Naseri Rad. 2013.
Character association and path analysis of soybean (Glycine max L.) genotypes under water deficit
stress. International Journal of Biosciences, 3: 126-132.

32. Rao, V.R. and T. Hodgkin. 2002. Genetic diversity and conservation and utilization of plant genetic
resources. Plant Cell, Tissue and Organ Culture, 68: 1-19.

33. Rezael, A. and A. Soltani. 2004. Introduction to applied regression analysis. Isfahan University of
Technology Press, 294 pp (In Persian).

34. Soleymani-Fard, A. and R. Naseri. 2014. Study of genetic variation in durum wheat genotypes for
agronomic traits under rainfed conditions. Journal of Crop Ecophysiology, 7: 469-478 (In Persian).

35. Steel, R.G.D. and J.H. Torrie. 1976. Introduction to statistics. McGrow-Hill: New Y ork, 382 pp.

36. Ud-Din, N., B.F. Carver and A.C. Clutter. 1992. Genetic analysis and selection for wheat yield in
drought stressed and irrigated environments. Euphytica, 62: 89-96.


http://dx.doi.org/10.29252/jcb.9.22.158
http://jcb.sanru.ac.ir/article-1-849-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-16 ]

[ DOI: 10.29252/jch.9.22.158 |

Journal of Crop Breeding VoI. 9, NO. 22, SUMMEN 2007 .......couiuiiiit ittt et ettt et e et et e e et 167

Evaluation of Intra-Genomic Variationsfor Grain Yield and its components under
Non-stress and Water -stress Conditions Using Wheat Chromosomal Substitution
Lines

M asoud Golestani®, Shahram Mohammady?, Sadolla Hooshmand? and Mohammad Rabii®

1- PhD Graduted in Plant Breeding University of Shahrekord and Assistant Professor Departemant of Agriculture,
Payame Noor University, Tehran, Iran (Corresponding author: ma_gol estani @yahoo.com)
2 and 3- Professor and Assistant Professor, University of Shahrekord
Received: April 12, 2016 Accepted: June 5, 2016

Abstract
In order to evaluate intra-genomic variation and regression anaysis of Frain yield and its
components using two wheat substitution lines series including substitution lines of *Timstein’
and ‘Red Egyptian’ into genetic background of ‘Chinese Spring’ and their parents in a
randomized complete block design with four replications under water-stress and non-stress
conditionsin a %reenhouse at 2014. In addition, a F, population obtained from crosses between
Timstein and Chinese Spring was aso included within the experiment. Significant differences
were seen among substitution lines under the both conditions for al studied traits. B genome of
Timstein series was more effective in controlling variances observed for biological yield than
other genomes. In Red Egyptian series, genome comparisons demonstrated that D and B
genome were more important in controlling the variances observed for grain yield and harvest
index at non-stress and water-stress conditions, respectively. It was also determined that the
genomes of these two substitution lines series did not have the same trend in controlling the
variations observed for the studied traits. Stepwise regression analyses showed that yield
components contributions for grain yield variance were not similar under the two conditions. So
that, at non-stress condition biol ogiical yield and harvest index and at water-stress conditions the
number of seeds and spikes exB ained a higher percentage of variations fo;dgrain yield. In
eneral it was documented that biological yield and harvest index were entered into model in
three cases out of four regression analyses and these two traits are the most stable traits in
explaining the variance observed for grain yield.
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