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Table 1. Agronomic and baking quality of commercial bread wheat cultivars, used as parents

S, clice 0o Ay e LS[BJU oS
Variety Origin Pedigree Growth type  Baking quality
| ! ° lags
9 o Rsh (M1-kyxMy48) S .
Arvand Iran Spring Medium
S 5l S5 ° e
> )i" Kauz"S" )lf’.—.’ =9
Atrak Mexico Spring Good
) WS el o
u-l).) = PK15841 o =9
Zarin Turkey Facultative Good
=4 o (DrexM8p/Son64xTzPP-Y54) Nai 60 S =5
Karaj-3 Iran Winter Good
My-17 oy S5 Mv-17 Sy o
Hungary Winter Weak
Ny 5 ] . Ol e
. . (Kirkpinar 79) 63-112/66-2x7C .
Navid America Facultative Weak
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Table 2. Combined analysis of baking quality properties of bread wheat based using diallel trials

,UrL({o f[hrlo
. Mean Squares
SOV puerLy e e e s Ay g i il ey ) el deye .
df ; . RS ; T Sddsae . gy g
adla g ,IAI_L, B.V. adla [_ FN P DS
TKW GPC ZSV GH WA WG
Year Ju 1 1.128¢ 18.3%* 67.20%*  64057.80%* 151.1%* 50.54%* 4572.07%  172.67** 2716.07**
R/Y T oy Sk 4 4.96 0.08 0.08 109.25 0.71 0.11 2410.10 2.51 3.43
Genotype S 20 17.87** 1.02%* 8.82**  4164.67** 30.26%* 2.85%* 4050.20**  30.11%* 158.19%*
YxG Jbe XoaTai 20 3.39m 0.09%** 0.51n 780.50%* 1.81%* 0.47%* 13294 1.15m 21.64%*
Error Unz- 80 5.32 0.01 0.33 180.64 0.95 0.07 402.07 0.93 1.81
CV (%) (%) FauS 2 5.91 1.86 1.74 2.62 1.66 0.42 5.59 3.19 2.24

3= * and **; non significant and significant at 0.05 and 0.01 probability levels, respectively.

3 ILazasl s lo d 3T
B o P O YT VA Y PO U

.
2

®% % ns
PR

Thousand Kernel Weight (TKW); Grain Protein Content (GPC); Zeleny Sedimentation Volume (ZSV); Bread Volume(BV); Grain Hardness (KH); Water Absorption (WA); Falling Number(FN);

Wet Gluten (WG); Gluten Index (GI); SDS-Sedimentation Height (SDS).
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Table 3. Mean squares amounts for baking quality properties of parents and F,’ s in bread wheat of two years diallel trials in 2010 and 2011

Slaspe Rl
Mean Squares
Parameter Feal)le -
als e i e Ol Slipme Al e Slodsass Rlisas g o8dlf o plaf
TKW GPC BV GH WA FN WG sSDS
GCA 27.61%* 2.31%* 9865%*F  78.25%* 6.49%* 6821.24%% 65.06%* 217.12%*
SCA 8.79%* 0.25ms 1927*%  7.66%* 0.87ns 3457.20%%  12.02%  123.31%*
02cca/025cn 3.14 9.24 5.12 10.21 7.46 1.97 541 1.76
(202g¢ca* o 25ca)/202¢ca 0.76 0.90 0.84 0.91 0.88 0.66 0.84 0.64
e Vg oo & Jleinl o 13 I g o i s B K

= * and **; non significant and significant at 0.05 and 0.01 probability levels, respectively.

Thousand Kernel Weight (TK'W); Grain Protein Content (GPC); Zeleny Sedimentation Volume (Z8V); Bread Volume(BV); Grain Hardness (KH); Water Absorption (WA); Falling

Number(FN); Wet Gluten (WG); Gluten Index (GI); SDS-Sedimentation Height (SDS).
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Figure 1. Correlation graphs for baking quality traits in six bread wheat parents using half diallel in 2010 and 2011.
Thousand Kernel Weight (TKW); Grain Protein Content (GPC); Zeleny Sedimentation Volume (ZSV); Bread
Volume (BV); Grain Hardness (HI); Water Absorption (WA); Falling Number(FN); Wet Gluten (WG); Gluten

Index (GI); SDS-Sedimentation Hight (SDS).
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Figure.2. Biplot graphs for baking quality traits in six bread wheat parents using half diallel in 2010 and 2011.
Thousand Kernel Weight (TKW); Grain Protein Content (GPC); Zeleny Sedimentation Volume (ZSV); Bread

Volume (BV); Grain Hardness (HI); Water Absorption (WA); Falling Number(FN); Wet Gluten (WG); Gluten
Index (GI); SDS-Sedimentation Hight (SDS).

Srd oS5 G glls TogS x Spl g Y
el e Gl ade Ban ST Wog sogas
SrNeeS 5 b gbls &S My-17 5 wis )l caally
Wgyl GcaS 5 rigres diies culin Wdgr (9o
Mv- x &gl g 3 x Mv-17 (g x &g, Mv-17 x
GrdeaS S Gude bl b ol @lp 17
Oer 5 S5 mls b @l ol wog posax
&S Slho ow,pm esa> ;o (Zhang et al., 2005)
3 del s cwls cilhas L pasS slacisd)
() Al as ol plas ale g0 Plgs aes Liulssl
SrdeaS S G shls o 4 Vg5 9 Sl
SIS Y=g 5 % (n)5 a0y X S5l bS5 g (oagee

P Slho ez bl gods glocaS 5 g cully 55)
Pl as 5l co alaxde ged adrin adlllhe Cewd
Sly (Gl €S b5 s nilly) Yo )5 9 S5
wle 2lpl CobeS et )0 Fge 5 e kS Olio
5 Hy ogmy > )] O Qi aos Gl (W
Ghls Kb sae 5 5 sl 5 B wo,s SDS
3o gyl g MV-17 (8 wisgy GCA ooy yiies
09 5 06 o2 b soges GpiueeS S it ¢l)b
ol |y ails e (59 b s pdianS 5 i o W
e Bl aS 0wl atie 095 4 S0 cpl o b
S50 Slao Sl sudss sloceS 5 &S ) Gl

—TS X O ) X S Pl slecaS 5 sl 1) o)



'Y /P)LQ?. o)Lo.i: /r:jb JL.\: [ede &

YV

PP YL P SO wlisFy Lass aolly poiie gl B (VYARNYAL ) alligs cwosar 5 ceses (£ pdacaS S e -F Jqua
Table 4. Estimation of general combining ability 8.95 in the F, generation for some baking quality characteristics in bread wheat 605 2011)

Genotype Code s S5 3a s oSen dees i osm,  Gleme e olodeaes  Sedisae 3 3eF deg oy £l
’ Genotype _ TKW (gr) GPC(%) ZSV(ml) BV(em3) GH  WA(%) FN(sec) WG(%) _ SDS (ml)
Arvand 1 sigy 0.3458%  -0.053  -0.358° 133927  -1.392" 03817  -5.183w 0.713" -2.600°
Atrak 2 = -0.3192s 0.217" 0.867™ -6.2831: 1.308™ 0.533™ 24,9427 0.700™ 2.500™
Zarin 3 ot 0.936"  0.110% 0.342°  -11.583°  1233%  0.284°  -12083%  .0.013% -0.750
Karaj-3 4 Yoz, (12227 02377 07177 -126837 12837 0.248° 1.167% 0.875" 3.2507
My-17 5 Mv-17:: 0514 -0.113%  0.283° 254927 L1677 0287 -1.483= 0.238% -0.950
Navid 6 el 0.773° -0.400™" -1.283” -8.333° -1.2677 -0.397° -7.35818 -2.513” -1.450°
Ar x At 12 sigX -2.168"  -0.271™  -0.346™  15.139%  -1479*  -0.103%  4.146m  -1.513% 0.9007
Arx Zr 13 igX 0.156™  -0.263n  -0.021%  -4761%  -0.804™ 02567 5171 -2.400%%  -2.450ws
Ar x Ka 14 g X Yoz, 8 1.294% 0349  1.604" 5139  0.746™  0.022%  -49.679°"  -1288* 4.150°
Ar x My 15 4 XMV-17  -0.894m  0.199m  -0.196™  -4.636™  1.396°  0.457m  18.171m  0.750m 4.350°
Ar x Nv 16 ig X458 -1.041%  0.187»  -0.3967  5.789m  0.896m  -0.013m  28.846"  -0.900%  7.450"
At x Zr 23 X 1.001%  0.167%  -0.046™  1514m  0.504m  0.068%  -26.554"  1.413* 2.450m
At xKa 24 SAXYogS 2039 0219%  0.379m  0.414m  0954m  0.648°  -13.204m  0.625% 0.750ms
At x Mv 25 < i MV-17 1911  -0.111%  -0.421=  -3.161= -1304*  -0.617°  -28.754"  -0.088» 2250
At x Nv 26 X g 0.544m  -0.083m  -0.021"  4.864™  -0.604™  -0.307%  -24.079°  1325% 1.150s
Zr xKa 34 sy XS -0.896%  0.027%  -0.696%  -11.886" 0.321%  0.537%  17.421% 0438 1.500%
Zr x Mv 35 o MV-17 0.436™  0.097%  0.304m  2.739m  -1.629"  0.132%  -21.529%  -0.725%  7.100"
Zr x Nv 36 e e 0.2097  0.224m  -0.0967 35164 -0.929%  -0.018»  -7.054m  -1.375%  -0.800%s
Ka x Mv 45 YoSXMV-17  -1646%  0.169%  -0.271%  7.039m  -0.279%  -0.152m 34,021  1.188xs 1.7001
Ka x Nv 46 Yoz Xy -0.593%  -0.043%  -0.471% 38064  0.021%  -0.002%  10.296%  -2.063%*  -2.000%
Mv x Nv 56 18X MV-17 0.219%  0.087%  -0.071%  2.289m  0.671%  0.653°  5946m  0.175%s 3.200

ey Vg e n 0 Jlomal mla o o sree g o e s ,lluan.,** w+ s

15 * and **; non significant and significant at 0.05 and 0.01 probability levels, respectively.
Thousand Kernel Weight (TKW); Grain Protein Content (GPC); Zeleny Sedimentation Volume (ZSV); Bread Volume (BV); Grain Hardness (KH); Water Absorption (WA); Falling
Number (FN); Wet Gluten (WG); Gluten Index (GI); SDS-Sedimentation Height (SDS).
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Table 5. Testing of regression coefficient for Wr/Vr and epistatic effect (Wr-Vr) and dominance effects (Wr+Vr.)

sl Je lo)'s R - S To)o S s Sk e
Parameter e GRIR 2) BV als <l ol FN 5 g,
TKW GPC 7SV GH WA WG SDS
Oors i -0.199 1.3 0.806 0.334 1.188 1.046 1.145 0.600 0.654
Reg. Coefficient
Hy:b=0 2.39% 2.34% 2.25% 0.93™ 2.15% 6.885%* 5.9%* 2.35% 1.613™
Hy: b =1 3.56* 0.54™  0.99™ 2.05% 0.003™ 0.26™ 0.75™ 0.90™ 0.41™
Slayye (2 Silee , , ,
46.64™  0.09"  2.78% 918040™ 173%* 1.13%%* 9106234**  67.3%*  432]**
MS of Wr+Vr
Slayye (5 Silee
51.02™  0.004™  0.83™  3420804%** 3.4™ 0.71 896694™ 6.04™ 328.8%
MS of Wr-Vr
Model Adequacy  Partial Full Full Partial Full Full Full Full Partial

ey ) g ae 0 0 Jlisl mlhaw js jle e gl diee f S g

™ *and **; non significant and significant at 0.05 and 0.01 probability levels, respectively.
Thousand Kernel Weight (TKW); Grain Protein Content (GPC); Zeleny Sedimentation Volume (ZSV); Bread Volume(BV);
Grain Hardness (KH); Water Absorption (WA); Falling Number(FN); Wet Gluten (WG); Gluten Index (GI); SDS-

Sedimentation Height (SDS).
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Table 6. Analysis of variance for bread making quality attributes in 6 bread wheat parents and their F,s
using Hyman method in 2010 and 2011

Sl e 5eSle
s e e Mean Squares
o7 saljl ) i > 5 VSR e L)
SOV o 'u)5 u,i*" o> b e s’“ ) )‘ - 5 ol &%)
TKW  GPC 7SV GH WA FN SDS
)l)x 4.7" 3.6%%  16.75%F  11975%*  31,8%¥*  10.61%*  374%*  34.6%*  555.6%*
Replication
A 5 23.1%*  1.3%F  21.98%F  8512*%F  66.7** 4.1%* 9267**%  27.6%* 233%*%*
B 15 10.6¥*  0.6%* 6.79%%  2204%*%  ]1.5%* 1.7%% 2504%% 24 .5%* 112%%
b, 1 0.5" 10.0%*  5.65%%  9034**  22.9%* 2.5%% 2453*%  47.8%%  1024%*
b, 5 10.1%*  0.2%* 3.26%%  2541%F  12.4%* 0.7%* 3937#*%  14.11%* 67+*
b; 9 12.0% 0.8%%* 8.88%* 1391%* Q. .8** 2.2%% 1715%*%  27.7%% 36%*
Al
el sl 80 5.5 0.01 1.47 265 0.9 0.13 578 1.03 6.56
Error
M)Q\ss.\.@)oa JLQ-.A}‘GE.‘M)Q L>‘5AJA5)|QL5AM).&W))4J**9* s
™ *and ™; non significant and significant at 0.05 and 0.01 probability levels, respectively.

Thousand Kernel Weight (TKW); Grain Protein Content (GPC); Zeleny Sedimentation Volume (ZSV); Bread
Volume(BV); Grain Hardness (KH); Water Absorption (WA); Falling Number(FN); Wet Gluten (WG); Gluten Index

(GI); SDS-Sedimentation Height (SDS).
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Table 7. Estimate of genetic components of traits on Hayman method in 2010 and 2011

Parameters o b ey o Ol o e R e g Sloiaaes Solisse 5 olE iy gH)
) TEW GPC ZSV BV GH WA FN WG 5DS
D S o P Y 4.55£2.00 0.26+£0.03 4.19+£0.86 1616+339 13.15£1.43 0.79+£0.12 1741+403 5.33+0.95 45.34=6.68
H, Sdle ailsjle 6.23+2 80 0.18+0.3 1.71+£0.62  1391+£351 6.23+1.05 0.67+0.11 2659+ 520 9.29+1.23 71.83+8.11
H; Cdle il )ls 4.80+£2.07 0.15£0.02 1.28+0.44 1002+344  4.16x0.68 0.56£0.09 2040+ 375 6.92+-Ar  60.88+6.49
F e g byl Hase 30 345425 0.04£0.03 1.42+0.86 1243+414  8.76+1.58 0.28+0.15 1941=534 0.32+£1.01 39.38+8.24
H,/4H, sl gesnlyd gbasy e gy 0.19 0.21 0.19 0.18 0.17 0.21 0.19 0.35 0.16
(H,/4 D) b ICRIN EFPSIEIR < B 1.17 0.83 0.06 0.93 0.69 0.92 1.23 1.32 1.26
O -0331rs 0.449ns 0.424rs -0.590rs 0.883* 0.707ns 0.950ms 0.931** -.870*
oslie 5 e gla o o gt 1.03 1.24 1.05 1.00 1.03 1.14 1.00 1.00 1.00
(s sl S led 034+08 0.75+£0.03 0.7520.04 0.353+£0.06 0.73+£0.03 0.66=+0.04 0.25£0.06 0.65=+0.03 0.34+0.03

15" and **;non significant and significant at 0.05 and 0.01 probability levels, respectively.
Thousand Kernel Weight (TKW); Grain Protein Content (GPC); Zeleny Sedimentation Volume (ZSV); Bread Volume(BV); Grain Hardness (KH); Wate Absorption (WA); Falling
Number(FN); Wet Gluten (WG); Gluten Index (GI); SDS-Sedimentation Height (SDS).
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Abstract

To estimate the genetic characteristics related to baking quality traits such as thousand kernel
weight, grain Protein content, Zeleny sedimentation volume, bread volume, kernel hardness, water
absorption, falling number, wet gluten and SDS sedimentation volume in genotype of parents and F,
crosses, using diallel cross of six commercial cultivars such as Atrak, Arvand, Zarin, Karaj -3, Mv-17
and Navied were used. The trials (Two years) in the years, 2010 and 2011 carried out in a randomized
complete block design with three replications at the research station of Mahidasht Kermanshah. The
data resulting by GGE Biplot and Hayman method analyzed. The results of combined analysis of
variance indicated differences between genotypes for all traits was highly significant. Two genetic
ratio 2., /6 2sca A4 (262504 + 6 25c4) /20 260, Showed that greater share of the gene

additive effects was at the control characters. GGE Biplot analysis showed that parents of Atrak, Zarin
and Karaj-3 with maximum GCA in the important quality characters are advisable. Combinations of
the Atrak x Zarin, Zarin x Karaj- 3, and Atrak x Karaj -3 with maximum SCA can be used to enhance
the qualitative and quantitative traits. Test of epistatic using regression coefficient and analysis of
variance Wr-Vr showed that additive- dominant models for Zeleny sedimentation volume, kernel
hardness, falling number and wet gluten percentage of adequacy has more, but in other traits epistatic
effects exist. Also results of analysis based on Hayman method showed the prevalence of additive
effect over the non-additive effect for all traits. The highest and lowest heritability of traits belonged
to times of grain protein content and falling number, which was 75% and 25% respectively. By
transfer of additive genes and their cumulative effects of the characteristics in next generation, can be
increased the characteristics by selection in early generations of baking quality traits in bread wheat
breeding program can be used.
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