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Table 1. Direct response to selection and heritability for different traits
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Table 2. Correlated response to selection for improve of yield via selection for yield components
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Table 3. Coefficient of different under studied traits based on selection indices
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Table 4. Yield, Genotypes, selection indices and dependents parameters under stress conditions
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Table 5. Selection efficiency via index(AH), traits respanse to selection base on (AG) and relative efficiency of

indexes under stress

AG

RE At ST b g Sy Jb e e 059 ol
A% ¥F/aY —+/+A VAN V/Aay \IYS \J}tmf Coms
-Iva /0¥ —/¥ /AN Y- -ISA Y b — Caosl
-I5% VF/¥Y —-/¥ NS5O YI\E ¥/ S S

12.
13.
14.
15.

16.
17.

&l
Abdolshahi, R., A.R. Taleei, M. Omidi and B. Yazdi-Samadi. 2010. Study of traits physiological and
morphological depended on drought tolerant in bread wheat (Triticum aestivum). Iranian Journal of
Field CroE Sciences, 41(2): 247-258 (In Persian).
Abdolshahi, R., A. Safarian, M. Nazari, Sh. Pourseyedi and G. Mohamadi-Nejad. 2013. Screening
drought-tolerant genotypes in bread wheat (Triticum Aestivum L.) using different multivariate
methods. Archivesof Agronomyand Soil Sciense, 59: 685-704.
Asghar, M.J. and S.S. Mehdi. 2010. Selection indices for yield and quality traits in sweet corn.
Pakistan Journal of Botany, 42(2): 775-789.
Asif, M., M.Y.l. Mujahid, N.S. Ahmad, M. KisanaAsim and S.Z. Mustafa. 2003. Determining the
direct selection criteria for identification of high yielding lines in bread wheat (Triticum
aestivum).Pakistan Journal of Biological Science, 6: 48-50.
Bernardo R. and J. Yu. 2007. Prospects for genome wide selection for quantitative traits in maize.
Crop Science, 47: 1082-1090.
Bibi, R., S.B. Hussani, A.S. Khan and I. Raza. 2013. Assessment of combining ability in bread wheat
by using line x tester analysis under moisture stress conditions. Pakistan Journal Agricultural Science,
50: 111-115.
Dabholkar, A.R. 1992. Elements of biometrical genetics. Concept Publishing Company, New Dehli.
Dawari N.H. and O.P. Luthra. 1991. Character association studies under high and low environments
in wheat (Triticum aestivum L.). Indian Journal of Agricultural Research, 25: 68-72.
Ebrahimiyan, M., M.M. Majidi, A. Mirlohi and M. Ahmadi Shad. 2012. Direct and indirect selection
response for forage yield and its components in tall fescue under normal and water stress
enviE(I)nrgent_s. gournal of Sciences and Technology of Agriculture and Natural Resources, 43: 359-
370 (In Persian).
Falconer, D.S. 1989. Introduction to quantitative genetics. Longman Group Ltd., London,434 pp.
Foroozanfar, M., M. Bihamta, A. Peyghambary and H. Zeynali. 2011. Evaluation of bread wheat
genotypes under normal and water stress conditions for agronomic traits. Journal of Agricultural
cience and Stable production, 21: 33-46 (In Persian).
Garrity D.P. and J.C. Toole. 1994. Screening rice for drought resistance at the reproductive
phase .Field Crops Research, 39: 99-110.
Gebre, H. and E.N. Later. 1996. Genetic response to index selection for grain yield, kernel weight
and percent protein in four wheat crosses. Plant Breeding, 115: 459-464.
Granate, M.J., C. Cosmedomia and A. Pattopacheco. 2002. Prediction of genetic gain with different
selection indices in popcorn CMC-43. Revista Publishen, 37(7): 101-108.
:—|aluver, A.R. and M. iranda. 1958. Quantitative genetics in maize breeding .lowa State Press. Ames
owa, 468 pp.
Hazel, L. 1943. The cf;enetic basis for constructions selection indices. Genetics, 28: 476-490.
Imani, A.A., A.A. Jafari, R. Chokan, A. Asgari and F. Darvish. 2009. Selection indices application to
improve tall fescue synthetic varieties for yield and quality traits in Ardebil province. Journal of
Rangelands and Forests Plant Breeding and Genetic Research, 16: 273-284 (In Persian).


http://dx.doi.org/10.29252/jcb.10.27.152
http://jcb.sanru.ac.ir/article-1-353-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/jch.10.27.152 |

VOA

18.

19.
20.
21.
22,
23.
24,

25.

26.

27.
28.

29.
30.

Ob pAS w5, Slos dgup 53 i 35 gloyasli 3,8

Landjeva, S., K. Neumann, U. Lohwasser and A. Borner. 2008. Molecular mapping of genomic
re6g6|ons associated with wheat seedling growth under osmotic stress. Biologia Plantarum, 52: 259-
266.

Mahdy, E.E. 1988. Single and multiple traits selection in a segregating population of wheat (Triticum
aestivum L.). Plant Breeding, 101: 245-249.

Mitchell, J.H., D. Siamhan and M.H. Wamala. 1998. The use of seedling leaf death score for
evaluation of drought resistance of rice. Field Crops Research, 55: 129-139.

Pantuvan, G., S. Fukai and M. C00ﬁer. 2004. Yeild response of rice genotypes to drought under
rained lowlands. Field Crops Research, 89: 281-297.

Pesek, J. and R.J. Baker. 1969. Desired improvement in relation to selection indices. Canadian
Journal Plant Science, 49: 803-804. o S o
Rahimi, M. and B. Rabiei. 2011. The application of selection indices improvement of grain yield hn
rica(QOriza sativa). Agronomy Journal (pajouhash and sazandegi), 90: 39-46 (In Persian).

Rezaei, A.A. and M. Yousefi Azar. 2008. Comparison of direction and in direction selection methods
based on selection indices in wheat lines in drought and non-drought condition. Journal of Science
and Technology of Agriculture and Natural Researchs, 45: 21-32 (In Persian). ]
Sabouri, H., G. Mohammadi-Nejad and M. Fazlalipour. 2012. Selection for yield improvement using
of mult)ivariation statistical methods in rice. Iranian Journal of Crops Research, 10: 150-162 (In
Persian).

Singh, T. and H.S. Balyan. 2003. Relative efficiency of various single plant selection criteria and F;
generation yield testing in wheat (Triticum aestivum L.). Indian Journal of Genetics, 63: 24-29.
Smith, H.F. 1936. A discrimination function for‘plant selection. Annals of Eugenics, 7: 240-250.
Tardieu, F. 2012. Any trait or trait-related allele can confer drought tolerance:just design the right
drought scenario. Journal of Experimental Botany, 63: 25-31.

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.

Zhu, X.P., Z. Zhang and G.X. Wang. 1991. A study of genetic variation and selection index in the
progenies of laser- treated wheat. Journal of Southwest Agricultural University, 13: 421-423.


http://dx.doi.org/10.29252/jcb.10.27.152
http://jcb.sanru.ac.ir/article-1-353-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/jch.10.27.152 |

Journal of Crop Breeding Vol. 10, NO 27, AUTUMN 2018 ... ... ittt et 159

Application of Selection Indices for Grain Yield Improvement in Bread wheat
(Triticum aestivum L.) under Drought Stress Condition

!, Ghasem Mohammadinejad® and

Somayeh Amini-Zadeh Bazjan“
llah Abdolshahi®

Rouho

1 and 3- Graduated M.Sc. Student and Assistant Professor, Center of Excellence for Abiotic Stress In Cereal Crops,
Shahid Bahonar University of Kerman
2- Associate Professor, Center of Excellence For Abiotic Stress in Cereal Crops, Shahid Bahonar University of
Kerman, (Corresponding author: mohammadinejad@uk.ac.ir)
Received: January 24, 2015 Accepted: April 20, 2015

Abstract

To improve a complex characters such as grain yield with low heritability, indirect selection
through other characters and selection index based on different effective traits were used. For
this purpose, 96 F; families derived from Roshan and Kavir crossing, together with parents, F,
and F, progenies were cultivated. In lattice design with 2 replications under drought stress
conditions In research field of Shahid Bahonar University of Kerman at growing season of
2012-2013. In present study, the Smith-Hazel and Pesek-Baker selection indices were computed
based on five traits including main spike weight, awn length, flag leaf width, 1000-grain weight
and yield. In addition, direct and correlated responses were calculated for the mentioned traits.
In Smith-Hazel index awn length and in Pesek-Baker index main spike weight had the highest
selection response. The highest estimated relative selection efficiency for improvement of grain
Yleld was obtained via selection for main spike weight and awn length. Main spike weight, awn
ength and 1000-grain weight showed positive response in all indices, while, flag leaf width
revealed ne%ative responses. Thus, selection based on these indices will resulting selection of
families wit hidqh awn length, grain w%ifght and low flag leaf width. Results showed that Pesek-
Baker index had the highest selection efficiency and can be used to select appropriate genotypes
in the present cross and bread wheat breeding programs.
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