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Study of genetic variation in baking quality related characteristics in bread wheat
advanced lines and commercial cultivars
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Table 1. The names of varieties and advanced lines of bread wheat

3 k3] (SS) E ) 3 S5

No. Genotype No. Genotype No. Genotype

1 Karaj 11z 5 30 C-81-4 59 Vee/Nac

2 Karaj 2 vz 5 31 C-81-10 60 Line-A

3 Karaj 3 vz 5 32 C-81-14 61 S-78-11

4 Azadi sl37 33 C-82-12 62 S-78-12

5 Ghods .. 34 Inia L 63 S-80-18

6 Mahdavi ;g 35 Khazar 1 1\ ;= 64 S-82-10

7 Niknejad 5555 36 Moghan 1 \ ol 65 S-82-12

8 Marvdasht czsy 37 Moghan 2 ¥ ol 66 S-83-3

9 Pishtaz jk:., 38 Golestan st.t8 67 Sabalan oS

10 Shiraz ji,.s 39 Alborz ; Ji 68 Spring B.C of Roshan sl a5, 1,5 ¢
11 Sepahan olal. 40 Kaveh ., 69 Winter B.C of Roshan sl oés, ol S¢S
12 M-79-6 41 Rassoul J ., 70 Cross of shahi  _als 1 5
13 Bahar g 42 Tajan s 71 Maroon s,k

14 M-81-13 43 Shirodi (555, 72 Kavir 5

15 M-82-9 44 Darya U s 73 Hamoon ¢ sls
16 WS-82-9 45 Moghan 3 ¥ ol 74 Bam .,

17 Bezostaya Lk 5 46 Arta u,T 75 Akbari S

18 Navid & 5 47 N-81-9 76 Sistan ot

19 Alamot &, 48 N-81-19 77 Shahpassand ..., ols
20 Alvand 49 Arvand ., 78 Omid ..l

21 Zarin o, ,; 50 Chenab o 79 Roshan i,

22 MV-17 51 Bayat <L, 80 Tabassi ..l

23 Gaspard s L8 32 Falat o 81 Sholeh s

24 Gascogne o},5.8 53 Hirmand .., 82 Sorkhtokhm oS
25 S0iSS0N & gy Lus 54 Darab 2 v _i,is 83 Adl Jae

26 Shahriyar L ¢ 55 Atrak < 5 84 Sardari (g,ls
27 Toos .5 56 Chamran o . 85 Azar-2 - ,5T

28 C-80-4 57 Star k!

29 C-80-6 58 Dez ;s
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Table 2. Analysis of-variance for traits related to baking quality in varieties and advanced lines of bread wheat

MS) e oSSl

6337 4y Gls,yl58 05 A0 oSspder diosm 06 s (e
S.0.V % ol d.f 1000 grain weight HL.W Protein (%) Zeleny Bread volume  Hardness
Replication (R) IS 2 7.109 3.1288 0.09 9.08 121001.4 114.56
Block (adj) odd g &S 4 12 1.74™ 1.2194™ 0.03™ 091™ 984.92™ 3.02™
Genotype ] 84 69.06 14.1076 0.70 10.2547 4519.78 17.80
Genotype (adj) ok prl S 5 84 57.45" 1272 0.68 ™ 9.70™ 4336.98 " 16.39 ™
Error [I55 156 1.005 1.12 0.05 1.67 1018.22 2.92
Total s 254 23.59 5.43 0.26 4.53 3119.39 8.72
(MS) e o KoL
@3l s T o e T N e o
S.0.V R e d.f Water absorption ~ Falling number ~ Wet gluten  Dry gluten  Gluten index  SDS sedimentation
Replication (R) IS 2 3.90 836.06 1.43 2.18 488.20 49.41
Block (adj) odds i &S 4 12 0.83™ 1400233 " 1.47™ 0.46™ 1154™ 16.56™
Genotype (3! 84 2.88 51650.29 12.23 2.94 267.63 441.76
Genotype (adj) ks s 84 2787 49100.36 11.84" 282" 240.80 " 389.03
Error (155 156 0.44 7371.3 1.44 0.42 110.76 33.86
Total Ny 254 1.28 22276.56 5.01 1.27 165.83 168.06
ns : Not-significant. S5 gme 8 1018

* and **: Significant at 5% and 1% probability levels, respectively
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Table 3. Grouping of wheat varieties and breeding lines for bread making quality attributes

A Ol 5 Ol
oS e Csb _ ) RS o Ol
ey £ Gluten Dry Wet gluten Etatliae Sl sue 2l O Gl (s b Zeleny Protein A 039 “ls sl 035
Groups index gluten(%) (%) SDS F.N W.A (%) H.I B.V Sed.Vol. (%) H.LW T.G.W
Soisson Adl Karaj-1 Darab-2 Sardari Sholeh Pishtaz Maroon Sholeh Sholeh Atrak Roshan
Pishtaz Sholeh S-80-18 N-81-9 Moghan-1 Shahpassand ~ Shahpassand Sabalan Golestan Adl Hirmand Hamoon
S-78-11 Bezostaya Adl Hirmand Moghan-2 Maroon S-82-10 Sholeh Shahpassand ~ Shahpassand Tajan Azar-2
Yy Chenab Karaj-1 Golestan Shiraz Golestan Bezostaya Shiraz Ghods Shirodi Shirodi Vee/Nac Rassoul
(High) Line-A Tabassi Sholeh Kaveh C-81-10 Pishtaz Cross of Shahpassand Adl Golestan Bezostaya WS-82-9
S-80-18 Darab-2 Ghods shahi Bezostaya S-80-18 Omid
Darya Arvand Niknejad Moghan-3
Sholeh
Rassou Gascogne S-78-12 Sholeh Navid Marvdasht Bahar Moghan-2 Sepahan S-78-11 Niknejad Alvand
Arvand Shiraz Spring B.C Winter B.C Vee/Nac Atrak N-81-19 Bahar Star Bayat M-82-9 Spring
C-81-4 Alamot of.Roshan of.Roshan Shahriyar Line-A Winter B.C Dez S-83-3 Hamoon Darab-2 B.Cof.Rosh
L g Vee/Nac Ghods Maroon Bayat C-80-4 Bahar of.Roshan Moghan-3 Atrak S-78-12 Bayat an
(Medium) ~ Shahriyar S-78-12 Hamoon Shirodi M-79-6 Chenab Atrak Soisson Tajan N-81-9 Sorkh tokhm Navid
Bahar Zarin S-78-11 Gascogne Cross of S-83-3 Azar-2 Darya Hamoon Bahar
Sistan Alvand Sardari shahi Shiraz M-82-9
Sepahan Shirodi M-79-6
Khazar-1 Navid Akbari Alvand Falat Alamot Darya Azadi Bam Akbari Sistan Arta
Chamran Akbari Khazar-1 Arvand Winter B.C MV-17 MV-17 Bam Sistan Navid Karaj-2 S-80-18
o Akbari Bam Navid Adl of.Roshan Sistan Sardari Khazar-1 Khazar-1 Sistan C-81-4 C-82-12
Maroon Azadi Bam Khazar-1 Bayat S-80-6 Navid Roshan Azadi Bam Winter B.C Ghods
(Low) Bam Chamran Azadi Azar-2 Karaj-2 Navid Azar-2 Chamran Navid Khazar-1 of.Roshan Marvdasht
Chamran Bam Niknejad Niknejad Chamran Chamran Shahpassand
Pishtaz

T.G.W: Thousand grain weight, H.L.W: Hectoliter weight, Zeleny sedimentation volum, B.V: Bread volume, H.I: Hardness index, W.A: Water absorption,
F.N: Falling number, SDS: Sedimentation volume
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Table 3. Eigen value, variance and variance cumulative for 12 factors in wheat varieties and lines

iy p3lie ool 5l e s olly (reae Ao
Factors s sl Eigen values Percentage of variance Cumulative variance (%)
Factor 1 sl Jele 6285.16 78.5 78
Factor 2 £33 ol 1342.84 16.7 95
Factor 3 pr Jolo 140.09 1.7 97
Factor 4 poler Sl 121.59 1.5 98
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Table 4. Factor analysis for studied quality traits in wheat varieties and lines

Sl S 230 O e Factors loading  _Jele s,

Trait S Mean Communality 1 2 3 4
T.G.W als im0y 40.7529 0.129159 0.13900 0.06451  -0.25910  -0.19039
HLW FAE-ORf 78.9764 0.108849 0.04080  -0.17248 0.24112  -0.03524
Protein (%) S5 Ol e 11.8823 0.538992 -0.20528 0.66813  -0.02876  -0.14590
Zeleny TR 33.2705 0.207385 0.02750 0.33445 0.09204  -0.10723
B.V Ob ez 537.5882 0.999988 -0.38407 0.92313  -0.01337 0.01131
Hardness Gl> e 52.5294 0.169923 -0.21827  -0.16674 0.04870  -0.09735
Gluten index S Lasls 34.9058 0.996732 -0.27037 0.01331 0.64380 0.15771
SDS Oy 50.0470 0.997016 -0.49338 0.03009 0.72778 0.33362

A oSS e 3.4235 0.466501 -0.47452 0.14522 0.22181  -0.40045
Dough development time
Dough stability JRERCHK, 3.8470 0.629508 -0.72503 0.12310 0.18792  -0.21308
w jl. o e O ‘P,A?’: 119.1058 0.999982 0.98901 0.06572  -0.04380 0.12473
Degree of softening (after 10 min.)
GV g e OB J2 0> 56 9176 0.999974 0.98216  0.11405  0.07220  -0.13049

Degree of softening (after 12 min.)

T.G.W: Thousand kernel weight, H.L.W: Hectoliter weight, B.V: Bread volume
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Figl.Grouping of wheat varieties and lines using cluster analysis for 12 traits

bl o i 55Ky e Al 0L Al ¢SS 58
i 0l i L el ey L, Sen
G Bl s S5 (G ol ol | ol e 831 Swlows
38 o354 O Dlido ide ol shans S| a5
References oolawl 8350 @b

Anonymous. 2006. Instruction manual, farinograph-E, Publication No 17073.5E. 56pp. Brabender GmbH& co.
KG, 47055 Duisburg, Germany

Bushuk, W. 1998. Wheat breeding for end product use.Euphytica. 100:137-145.

Carrillo, J. M., M. Rousset, C. O. Qualset and D. D. Kasarda. 1990. Use of recombinant inbred lines of

wheat for study of association of high-molecular-weight glutenin subunits alleles to quantitative triats. Theor.

YYy



Appl. Genet. 79: 321- 330.

Finney, K. F., W. T. Yamazaki., V. L. Youngs and G. L. Rubenthaler. 1987. Quality of hard,soft, and durum
wheats. In: E.G. Heyne (ed.), Wheat and Wheat Improment. ASA, CSSA and SSSA, Inc. Publishers,
Madison, Wisconsin, USA, pp 677-748.

Fowler, D. B and I. A. Delaroche. 1975. Wheat quality evaluation.1. Influence of genotype and environment.
Can. J. Plant Sci. 55: 263-2609.

Fowler, D. B., J. Brydon and I. A. Delaroche. 1990. Environmental and genotype influence on grain protein
concentration of wheat and rye. Agron. J. 82: 655-664.

Gupta, R. B., S. Masci., D. Lafiandra., H. S. Bariana and F. Macritchie. 1996. Accumulation of protein
subunits and their polymers in developing grains of hexaploid wheats. Exp. Bot. 47: 1377-1385.

Huebner, F. R. and J. A. Bietz. 1987. Improvements in wheat protein analysis and quality prediction by
reversed-phase high-performance liquid chromatography. Cereal Chem. 64(1): 15-20.

Hoseney, R. C. 1986. Principles of cereal science and technology. AACC. Inc. USA, 327 P.

ICC 1998. Standards. International Association for Cereal Science and Technology (ICC), Vienna, Austeria.

Iran-Nejad, H. and N. Shahbaziyan. 2005. Cereal cultivation. (Vol. I), Wheat. Karenoo Publications, Tehran,
Iran, 272 P. (In Persian).

Irani, P. 2004. Study of flour composition and suitable dough formulation for producing flat breads. Technical
report. Agricultural Engineering and Technology Research Institute, 15 P. (In Persian).

Khatkar, B. S., A. E. Bell and J. D. Schofield. 1995. The dynamic rheological properties of glutens and gluten
sub-fractions from wheats of good and poor bread making quality. J. Cereal Sci. 22:29-44.

Masoudi Nejad, A., B. Yazdi Samadi, and S. Abdemishani. 1994. Study on evaluation of baking of iranian
wheats using SDS sedimentation volume test. Proceeding of the 3™ Iranian Congress of Crop Sciences.
Tabriz University, Tabriz. Iran. (In Persian).

Najafian, G. 2001. Investigation of the effects of kernel protein content on expression of quality attributes in
four cultivars of bread wheat as related to their HMW glutenin subunits. Iranian J. of Agric. Sci. 3: 501-513.
(In Persian with English abstract).

Najafian, G., S. Bahraee., N. Baghaee., M. Morteza-Gholi and E. Babaee-Goli. 2008. Bread making quality
attributes of Iranian trade cultivars of wheat and their HMW glutenin subunits composition. In: Appels, R.,
Eastwood, R., Lagudah, E., Langridge, P., Mackay, M., Mcintgre, L. and P. Sharp (eds.), Proceedings of 1 1t
International, Wheat Genetics Symposium, 24-29 Aug. 2008, Brisbane, QLD, Australia.

Ng, P. K., W. E. Slomiski., W. J. Johnson and W. Bushuk. 1989. A new perspective on glutenin structure
based on fractionation by free-flow preparative isoelectric focusing. Cereal Chem. 66(6): 536-537.

Pirayeshfar, B., M. R. Jalal kamali., G. Najafian., A. Keshavarz., A. Nourinia and L. Lotfinejad. 2006. The

quality of bread wheats produced in Iran during 2003-04 cropping season. Proceeding of the 9™ Iranian



Congress of Crop Sciences. Univ. of Tehran, Abureyhan campus. (In Persian).

Rao, A. C. S,, J. L. Smith., V. K. Jandhyala., R. I. Papendick and J. F. Parr. 1993. Cultivar and climatic
effects on the protein content of soft white winter wheat. Crop Sci. 85: 1023-1082.

Rezaee, A. 1995. The realation between flour quality and high moulecular weight glutenin subunits in wheat.
Iranian J. of Agric. Sci. 27(1): 11-21. (In Persian with English abstract).

Samiee, M. 2004. The quality of Iranian wheats. Self Sufficiency and Research Center for Milling, Baking and
Related Industeries Publications. Affiliated to the Iranian Ministry of Industry, Tehran. 56 P. (In Persian).

SAS Institute. 1999. SAS/STAT user’s guide. Vers. 8,SAS Institute Inc. Cary, NC, USA.

Shahinniya, F., A. Rezaee and A. Saidi. 2002. Study of variety and coefficient path analysis of realeted traits
with backing quality on local and breeding wheat lines (Triticum eastivum L.). Proceeding of the 7™ Iranian

Congress of Crop Sciences. Karaj. Seed and plant Improvement Institute. (In Persian).

YYo



" "

o
Study of genetic variation in baking quality related characteristics in bread wheat
advanced lines and commercial cultivars

Akbari Rad!, M., G. Najafian?, M. Esmailzadeh Moghadam?® and
M. Khodarahmi*

ABSTRACT
Akbari Rad, M., G. Najafian, M. Esmailzadeh Moghadam and M. Khodarahmi 2010. Study of genetic variation in
baking quality related characteristics in bread wheat advanced lines and commercial cultivars. Iranian Journal of Crop

Sciences. 12 (2): 213-226 (in Persian)

To study the genetic variation in baking quality related characteristics bread wheat commercial cultivars and
advanced breeding lines, an experiment was conducted with 85 cultivars/lines- using an o-lattice design with
three replications. Thirteen characteristics including; 1000 grain weight, hectoliter weight, grain protein content,
Zeleny sedimentation volume, bread volume, grain moisture (%), grain hardness, falling number, wet gluten (%),
dry gluten (%), gluten index, SDS-sedimentation volume, as well as four farinograph components: dough
development time, dough stability, degree of softening (after 10 and 12 minutes), were measured. Analysis of
variance showed significant differences among genotypes for all traits. This shows high genetic variation among
the cultivars and advance lines. Multivariate factor analysis performed for 12 traits, and found that three
common factors defined 97% of observed variation. The first factor defined 78.55% of variation including
farinogram triats. The second factor explained 16.78% of variation included; protein content, bread volume and
Zeleny sedimentation volume, and the third factor explained only 1.75% of variation included; gluten index and
SDS-sedimentation volume. Cluster analysis based on variances of inta-groups recognized four different
clusters. The cluster with high bread making quality consisted of 23 cultivars and advanced lines. This findings
would be employed in bread wheat breeding program to improve the baking quality characteristics in breeding
materials.

Key words: Bread wheat, Baking quality, Gluten Index, Bread volume and Dough satability.
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