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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

) ] (23} ] 3, )

No. Genotype No. Genotype No. Genotype

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

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

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

4 Azadi osl3T 33 C-82-12 62 S-78-12

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

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

7 Niknejad s1 555 36 Moghan 1 \ ol 65 S-82-12

8 Marvdasht <3, 37 Moghan 2 ¥ olx 66 S-83-3

9 Pishtaz jk:., 38 Golestan o8 67 Sabalan M

10 Shiraz ji,.s 39 Alborz ;i 68 Spring B.C of Roshan s )lg i, ol S ¢S
11 Sepahan olal... 40 Kaveh o 5 69 Winter B.C of Roshan gt oi5, ol 5 oK
12 M-79-6 41 Rassoul J s, 70 Cross of shahi  _als .1 S
13 Bahar g 42 Tajan 2 71 Maroon ;b
14 M-81-13 43 Shirodi (s55 . 72 Kavir , s

15 M-82-9 44 Darya U ,s 73 Hamoon ¢ sl
16 WS-82-9 45 Moghan 3 v ok 74 Bam .,

17 Bezostaya Lty ; 46 Arta t,T 75 Akbari s,

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

19 Alamot & sl 48 N-81-19 77 Shahpassand ..., oLs
20 Alvand &l 49 Arvand W, 78 Omid 4.l

21 Zarin o, ,; 50 Chenab s 79 Roshan 5,

22 MV-17 51 Bayat o 80 Tabassi ...

23 Gaspard s L8 32 Falat o 81 Sholeh als

24 Gascogne o} 5w 53 Hirmand .. ,» 82 Sorkhtokhm (> & -
25 S01ISSON & g s 54 Darab 2 ¥ i 83 Adl Jae

26 Shahriyar ,. ¢ 55 Atrak < 5 84 Sardari (g,ls
27 Toos s 56 Chamran o o> 85 Azar-2 Y- ,3T

28 C-80-4 57 Star

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 o S

@57 ey @l 38 055 A58 055 RPN 5 s O o ls (e
S.0.V i ol d.f 1000 grain weight HL.W Protein (%) Zeleny Bread volume  Hardness
Replication (R) kY 2 7.109 3.1288 0.09 9.08 121001.4 114.56
Block (adj) TS JU g 12 1.74™ 1.2194™ 0.03™ 091" 984.92 ™ 3.02%
Genotype S5 84 69.06 14.1076 0.70 10.2547 4519.78 17.80
Genotype (adj) ki el S 84 57.45" 1272 0.68 "~ 970" 4336.98 " 16.39 ™
Error Lo 156 1.005 1.12 0.05 1.67 1018.22 2.92
Total g 254 23.59 5.43 0.26 4.53 3119.39 8.72
MS) Slas o S
5T ) T St sae T NG S P (e S g
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) odd promai ¢S 4, 12 0.83™ 14002.33 " 1.477 0.46™ 115.4™ 16.56™
Genotype o555 84 2.88 51650.29 12.23 2.94 267.63 441.76
Genotype (adj) ok el 5 84 278 49100.36 ™ 11.84™ 282" 240.80 " 389.03
Lo 156 0.44 7371.3 1.44 0.42 110.76 33.86
Ny 254 1.28 22276.56 5.01 1.27 165.83 168.06
ns : Not-significant. S5 me 8 1018
* and **: Significant at 5% and 1% probability levels, respectively Lo y3 &S 5 gy Jlol s )3 Sl gma B 5 4T
Y\v


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.2.10.9
https://agrobreedjournal.ir/article-1-185-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-11-09 ]

[ DOR: 20.1001.1.15625540.1389.12.2.10.9 ]

o

Ol 5 C-80-6 ¢(5 -S| ‘(= Ol ez oo g5 (6313
G B I e P UL
Ol e 3352 YU el o, Lal YU 3 a5 shailen s
OlndS el 1o pLS 1 ol 51 golnd 55
Gl i3S slen o b 5 (635 b (i oLd
Sy e o L b5 e Ll e Ol L
A3l SDS

a2 03 e Dol (SG4T 0L e 5
Al (O 3 )ln pLB1 sl e ) 56 kS
oSVl S e e e ) Wl s
A 53 Y 3T (Ol 5l Y Olre fls)l,(;,T
el 5 (cS e s OFV-OYY5 g ) Lo 520
L,T«C-81-14 ‘o (@331 Ol ¢ gy Ny =
(;.,_a&.ej_:o en Fro=FOr s gu ) ol Ao
(Fowler et al., 1990) l,LSuny J4s.db S5l 5
e 3 o JolSS L el pen 4y 5 5 Ol
iSSPl e Ut 03 hel ke 4w Ol g il
Ol 15 55 1 Ol s T L0587 (3,2 0L
Pl 53 L3 305 IS O o ¢35 55 ol el
A8 s oLl s o OV 5 alad o6 SNG4
Azils 55 Y S A

S-82-10 ¢ty ol ¢litiy p)) &l (e 4 |
15> OO/FV OO/AABB/AACDF L 5 5 4 3l b
oS eSS oN-81-19 o lg pLo,l 5 adls o 5 e
5 OF) L gie A 55 5-83-3 (&S 5l il ds,
L Y537 e 55 065l e MV-17 s 0135 &S5 05
3 A5 Aoy Laadls oy e 5 Sl FP-FA 55
3l esleul L (Fowler and Delaroche, 1975) > 5,¥s
g\a&wﬁxa\aowﬂf@ﬂfowﬁ)‘ﬁ,)
Ol i 31 Ao 3 OF/F g FV/0 Y0 OF/F 5 5 4o
Caslin jas L o oT Cdar do )5 O e
T oS o a5 5 (5 eyl il 5 O 8 55
Lgﬂmj\édb@&&i:b)@é‘w
2550 O (S (ol (Guiie 03 Ll o 4 ol

Ol e 4 S sl O Sl u;.-l_..:«a Ao lis
ials SuSs Ly ol sl pLi)l s
Ol (635 e cdiuy oLt (e calad pLs )|
O o3 S il 3 gy Ll S S
S-78-11 Lgl_au_ﬂ 9 cU)l GMJA\Y/O—\V L’ \C;
gi{j_?‘ 9 )‘j:.& ‘Li)’ N-81-9 ¢ S-78-12 cQ}e\A GCJLﬁ
58S 1Ol V=5 o eyl 5 oI Y L
e A A NP IP I PPR | e
5L S ) il ) 55 5 Ol o S b
S &S W3 ST 518 (Gupta et al,.1996) O, San
S S sl sl el oy T S s Ol s 05
Sldeeya Yo oS il Ol L@T)}.&@ dol>
L= 0l (iS5 ol e by Ol
oY s Jsd il 5 B S 1y Ol e
S Ls S uj‘)‘)f (Fowler and Delaroche, 1975)
Ut 03 e Olsie 4 5 5 Ol 51 015 oo
HaS L5 S syl F T s sei ealinul Sl sl i
(S fessly sde Jold (LS ol 5 Ol
jQu)&‘;ﬁjuw)L&ﬁu)Obﬁw
a5 sl (st Os 5 flie )5 s g)ll
4o 2 u:)) )‘ osle_ul ‘._.: Ol aa>s U""f-‘ v\.._n:"-}u_ﬁ
4.3d!soﬁjﬁol}yfu\jgbow‘s\%foﬂfj
r_’a-CJ\J_:gJ)\ do ;3 Y g PA/A BV/A 5y
sie 5 18 558 OT i Ol5s SDS b g
Q—},‘)bgf“)jbjj—‘fu)‘)b‘\—;bﬁ)ﬂ,O‘j—:‘
03 Ml s Vb (S g 58 eas 0L 35 ST
sl OT L L5 0 Slis

3ol 3550 S Bl (5 g o i
(839 i ki oL (Ol calats pl5,l 48 5l ol
1513 N-81-19 ¢ S-82-10 oY ol yls S-80-18 (Ju—=
fu)\jc(&j Lrl.f“b/a bj-b-)Y\a' u)_w)v_,o-
—> «hyls == 9 gi{j_?\c S-83-3¢ Ll Q&LAL;—.V-’

C\JFCGJ‘)(H&Y’V/V?))J}) .}a.wji.ag_)}w)


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.2.10.9
https://agrobreedjournal.ir/article-1-185-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-11-09 ]

[ DOR: 20.1001.1.15625540.1389.12.2.10.9 ]

() (e 0F 3905) YUy Sy oonam 1315 S5
Al e I3y s S S
S e oy el ol Ol b Sl
5 (A5 #0) 5135 S ¢ (duo s #0/0F Kl L)
Sl ey, S )51, (U y> $¥/FD) (Gl ga
L_Lbjfrjjobu;ﬁ#gq-jl.:b)ljjuihﬁﬁ
o 3T L3 o 5 e ($V 550 &ils (e L)
3155 &S s s =552 0T jldmy oils )
O gy e 3l izils 15 (FO 5 ¥8 o SLa L)
505 sl es S 53 Lsng e 515 S 6yl 5
Sy am S (3 8 1,8 05305,5 55 55k
3 ol s LS oLyl o st 53 0daT
Syl Calbe ol G

gl Gla Jus 35 o g (315 4 gls wali s
015 oo el oS oy 25 50 ey e 4
g abe B9,y S Ol g SDS gy tsle3T
SI55 ) Sl S s s S8
sb LS .(Masoudinejad et al., 1994)3 4o eslaul
S W S 5,158 (Carrillo et al., 1990) o, SKaa
0352 a5 0 5 518 LSzl LSDS L gy 05057
F S i plod sy 0L OT YL Ol e
oS e 558 Bl s p e BT il
AST 50 YU Ao ys 5SDS b gy 03057
Ao gas

Sy g 50 Dlho o) b ele 4 4
L33 AV razs — oo il LSS i fole au
Ll b Jeele sl (05 F Jslis) sls ol |
o 18 55 Slis Jale Ol gt Lo 53 VA/DD
VoSl e e S b 4 s Dlae (0 i) s
Ceadle b ele ol b lols Jole opl j3 4285 1Y
o) 33 e ol 0l st DU Slhs 5 S
s aze ol (0 Jgdar) L g el o Slols Jele
W,ﬁ>)y¢u)l,>5}§¢;jlf¢),@am>om
o S Do U5l 53 55 5 A e

Y\4

Ab b i Sl s 535,815 eslial
S oS lasls YL @l ew &S 6
LeT 00 CodS L ki o Slio plag sy ol 2 5
zilayl 3 osllas Ll 5 s

S e Sl 148 55 8 il (6l
Gl O gl pLB )1l ] 5L Ci S oS
o pL > Line-A (oL > (S-78-11
e gyl e gy pLB )l 5 (00 =FY 530> )
o9 (Ol g b g5 Vee/Nac «C-81-4
5035 (VP 550m) b o 58 il 5l Y S5
gu,wco\,«?c\)}_s-cﬁco,)u@,;l(u,\
5l e St (19-YY) o 2S5 5 WS-82-9
Lsls Lzs (Rao et al, 1993) o), Kas 5 g1, . Azéls
Q‘;Jw\)diﬁaa¢\§)‘é\}iuup|j>'—)>ﬁ)jw5
eeils Lo a5 S 3 g5

Slio 51 4S SDS Ly gy o 13
CYOyls pL5 )l el (S Lo (551 53 egs
o o VL 515 S woslST 5l e e uac N-81-9
&‘wrw,u(gwﬁ-w;,»p)g,ﬂ,
0355l (535, oDy wtilimes gy ol S

el UL TR )
o Y53 )5 o ,1s (oo OV-0F 550>)
> sk 98-83-3 (O (Jde (gl (il
e Adls ) Gad (e Y4 s us) (ol g
Ly asls 5 o8 Soyds 53 cage (25 SDS b g
o 45 (oAbl (e b e s 1y hS
03 5 2 stbe 515U CiST L5l Vb sy
ﬁuiﬁ)gcdlssjﬁlwppjbju\{d\j@)
695 33 3med 03linul LT 1 ol CdS 55
P ChS 055 e ) e LT
5 LS LOT Olse 53, 2 (s 5 ool ki 5D
(Najafian et al., 2008) Asl oo Las o 5 8 i
Sy 2 s b (Najafian, 2001) Olass

r.«S)S:;ui)lfcolsr,ufrBJ\j\L;:IMSDSb_


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.2.10.9
https://agrobreedjournal.ir/article-1-185-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-11-09 ]

[ DOR: 20.1001.1.15625540.1389.12.2.10.9 ]

Slawp u:i—'\-:ﬂ u"l""f’ U{‘fb C_,.:d.;fﬁ)‘ &Lﬂ)“—b‘)}ﬁ rdﬂféhwy‘g CG)‘ 6.,\...»0);—\~J3~L‘>-

Table 3. Grouping of wheat varieties and breeding lines for bread making quality attributes

5 e 555 Ol
FH S sk _ ) 5o oFsn Ol
ey Gluten Dry Wet gluten el Sl o ol dr Ol wls (e b po Zeleny Protein A 039 “ls ol 035
Groups index gluten(%) (%) SDS F.N W.A (%) H.I B.V Sed.Vol. (%) HLW 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 e 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

o8 polie bl 5l ey bl rea o)
Factors s fole Eigen values Percentage of variance Cumulative variance (%)
Factor 1 dsl el 628516 78.5 78
Factor 2 g2l 134284 16.7 95
Factor 3 e Jole 140.09 1.7 97
Factor4  tler Job 121.59 15 98
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Table 4. Factor analysis for studied quality traits in wheat varieties and lines

Sl S8 O e Factors loading el <ol
Trait Cde Mean Communality 1 2 3 4
T.G.W dsyimogs 407529 0.129159 0.13900  0.06451 025910  -0.19039
H.L.W isSanss 789764 0.108849 0.04080  -0.17248 024112  -0.03524
Protein (%) S0 118823 0538992 -0.20528  0.66813  -0.02876  -0.14590
Zeleny Siom, 332705 0207385 0.02750  0.33445  0.09204  -0.10723
B.V Sam-  537.5882 0999988  -0.38407 092313  -0.01337  0.01131
Hardness ds s 525294 0.169923 021827  -0.16674  0.04870  -0.09735
Gluten index € asls 349058 0996732 -0.27037  0.01331  0.64380  0.15771
SDS Cpyeme 500470 0997016 -0.49338  0.03009 072778  0.33362
AEESS s 0466501 047452 014522 022181  -0.40045
Dough development time
Dough stability e s 3.8470  0.629508  -0.72503  0.12310  0.18792  -0.21308
GBSl o dE e g 1058 0,999982 098901  0.06572 -0.04380  0.12473
Degree of softening (after 10 min.)
NV et OB R e 500196 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
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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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