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Table 1. The composition of the subunits of the HMW glutenin in various wheat genotypes
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Table 3. Bakery rating of the studied genotypes
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Table 5. Results of stepwise regression analysis of the effect of alleles on grain moisture content
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Table 6. Results of stepwise regression analysis of the effect of alleles on grain protein content
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Table 8. Results of stepwise regression analysis of the effect of alleles on Starch content

P (R?) oy (5,lsksl) Beta s e Bl il B 5 oKl
ol - - -I¥Y FANA <ol dae
o[- AL - /YA VYA Y/ VWS Glu-B1



http://dx.doi.org/10.29252/jcb.11.30.126
http://jcb.sanru.ac.ir/article-1-908-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-03 ]

[ DOI: 10.29252/jch.11.30.126 |

Y WAA i 1Y+ 0ot [l Jlo /sl alS ool ackiingly

&l

1. Butow, B.J., PW.Gras, R. Haraszi and F. Bekes. 2003. Effects of Different Salts on Mixing and
Extension Parameters on a Diverse Group of Wheat Cultivars Using 2-g Mixograph and Extensigraph
Methods. Cereal Chemistry, 79: 826-833.

2. Fatehi, F., M. Maeki, O. Sdavat, M.R. Bihamta, A.S. Zai and A. HosseinZadeh. 2008.
Determination of the relationship between high molecular weight glutenins and the quality of bakery
productsin bread wheat. Journal of Crop Science, 39(1): 52-43 (In Persian).

3. Hagh Parast, R., R. Rajabi, G.K. Nagjafian, R. Karim and M. Aghaie sarbarze. 2009. Evaluation of
grain quality indicators in advanced bread wheat genotypes in dryland conditions. Journal of Breeding
Seedlings and Seeds, 1(25): 328-315 (In Persian).

4. Keyhani, T., A.A. Shah Nejat Bushehr and M. Shrub. 2015. The molecular study of heavy glutenin
subunitsin bread wheat. New Genetic, 10(1): 99-106 (In Persian).

5. Lawrence, G.J. and K.W. Shepherd. 1981. Variation in gluten in protein Subunits of wheat.
Australian Journal of Biological Sciences Society, 33: 221-233.

6. Mamdoh, R., G. Ngafian, G.H. Mirfakhrai and H. Dehghani. 2009. Evaluation of bread making
quality of wheat using SDS sedimentation volume and high molecular weight glutenin subunits. Seed
and Plant Improvement Journal, 25(3): 373-383.

7. Marchylo, B.A., O.M. Lukow and J.E. Kruger. 1992. Quantitative variation in high molecular weight
glutenin subunit 7 in some Canadian wheats. Journal of Cereal Science, 15: 29-37.

8. Mirdi, N., M.1.E. Arabi and B. Safadi. 1999. High molecular weight glutenin subunits composition of
Syrian grown bread wheat and its relationships with gluten strength. Genetics and Breeding, 53: 237-
245.

9. Ngjafian, G. and A. Baghaei. 2011. Genetic diversity of high molecular weight glutenin subunits in
parental cultivars and strains of wheat used in Iran's cold and temperate breeding programs. Journal of
Breeding Seedlings and Seeds, 1(27): 321-305 (In Persian).

10. Nicoservesht, R., G. Najafian, R. Mirfakhahi and H. Dehghani. 2008. SDS subunits Evaluation of
Bread Quality of Bread Wheat Cultivars and Lines by Using Sediment Height Test, Journa of
Seedling and Seed Bean Y east, 25(3): 383-373 (In Persian).

11. Payne, P.l. and G.J. Lawrence. 1983. Catalogue of allelesfor the complex genelaoci, Glu-Al, Glu-B1,
and Glu-D1 which code for high-molecular-weight subunits of glutenin in hexaploid wheat. Cereal
Research Communications, 12: 29-35.

12. Qorishi, P, S. Essello, M. Parsa and R. Ghaderi. 2014. The relationship between allelic composition
of high molecular weight glutenin units with qualitative traits in some wheat cultivars. Cereal
Research, 4(3): 192-209 (In Persian).

13. Rajabi Hashjin, M., M. Aghaei Sarabozha, M. Photokian and M. Mohammadi. 2013. Evaluation of
Baking Quality Characteristics in Durum Wheat and Bread Genotypes. Journal of Agricultural
Technology Biotechnology, 3(41): 41-33 (In Persian).

14.Ram, S., N. Jain, V. Dawar, R.P. Singh and J. Shoran. 2005. Analyses of Acid-PAGE Gliadin Pattern
of Indian Wheats (L.) Representing Different Environments and Periods. Crop science, 45(4): 1256-
1263.

15. Rezaei, A.M. 2007. Relationship between high molecular weight glutenin subunits with qualitative
flavor characteristics in recombinant lines of wheat. Agriculture and Natural Resources, 1(1): 19-29
(In Persian).

16. Saifi, M., J. Ahmadi and M.H. Photokian. 2012. The polymorphism of bread wheat cultivars (Triticum
aestivum L.) in terms of grain micronutrients and heavy gluten units. Agronomy correction research,
7(15): 96-104 (In Persian).

17. Shewry, P.R., N.G. Hdford and A.S. Tathan. 1992. High molecular weight subunits of wheat
glutenin. Journal of Cereal Science, 15: 105-120.

18. Shewry, P.R., A.S. Tatham, F. Baro, P. Barcelo and P. Lazeri. 2002. Biotechnology of breadmaking:
Unravelling and manipulating the multi-protein gluten complex. Biotechnology, 13: 1185-1190.

19.Van Den Broeck, H.C., A.H. America, M.J. Smulders, D. Bosch, R.J. Hamer, L.J. Gilissen and |.M.
Van der Meer. 2009. A modified extraction protocol enables detection and quantification of celiac
disease-related gluten proteins from wheat. Journal of Chromatography, 877(10): 975-982.

20.Yasmeen, F., H. Khurshid and A. Ghafoor. 2015. Genetic divergence for high-molecular weight
glutenin subunits (HMW-GS) in indigenous landraces and commercial cultivars of bread wheat of
Pakistan. Genetics and Molecular Research, 14(2): 4829-4839.


http://dx.doi.org/10.29252/jcb.11.30.126
http://jcb.sanru.ac.ir/article-1-908-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-03 ]

[ DOI: 10.29252/jch.11.30.126 |

Journal of Crop Breeding Vol. 11, NO 30, SUMIMEY 2019 .......cuiutiiin ettt e et et et et e e e e e ree e an e eneanne 132

Evaluate the Genetic Diversity of Quantity and Quality of Wheat in Relation to
High Molecular Weight Glutenin Subunits

Maroof K halili', Maryam Rostami Tehrani® and Mohammad Ali Ebrahimi®

1- Associate Professor Assistant Professor, Department of Agriculture, Payame Noor University,
(Corresponding author: makhalily @yahoo.com)
2- Graduate of agricultural biotechnology Graduate of agricultural biotechnology, Payamme Noor University
3- Associate Professor Associate Professor, Department of Agriculture, Payamme Noor University
Received: January 23, 2018 Accepted: January 5, 2019

Abstract

In order to evaluate the genetic diversity of quantity and quality of wheat, 30 varieties and
lines of wheat were evauated by SDS-PAGE methode. The banding pattern of glutenin proteins
extracted from seed indicated the presence of three subunits in the Glu-Al gene site, four
subunits a Glu-B1 and two subunits at the Glu-D1 site. In the Glu-Al site, the aleles of the
Null, in Glu-B1 site, sub unitsof 8 + 7 and 18 + 17 and in Glu-D1 site, subunitsof 5 + 5 had a
the heighest frequency. In this research, the genotypes of Zarin,Pishgham, Azar, Rasoul, Tous,
26 and 29 with genomic score of 10 were identified best genotypes in terms of baking quallty
Based on regression analysis of data, alele 2" of loci Glu-A1 explaned 43% of the changes in
moisture content, Alldles 2° of Glu-A1 and allele 10 + 5 of Glu-D1 loci justefied 52% of total
seed protein variation. Allels 10 + 5 of Glu-D1 locus, alocated 43 percent of Zeleny number
variation. Allele 8 + 7 of Glu-B1 locus, showed 40% of hardness variation. Finaly aleles 16 +
13 of Glu-B1 locusjustifed 38 percent of the starchcontent.
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