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Estimation of Gene Action and Genetic Parameters for Bread Making
Quality Attributes in Hexaploid Wheat (Triticum aestivum L.)
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Table 1. Agronomic and baking quality characteristics of bread wheat cultivars used as
parents (Anonymous, 2010)
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. 5, Origin HETH rawth habit Baking quality = SDS Zeleni  Grain

Cultivar r no.  hardness
Arvand Ly, Iran ol Spring ol Week cans 41 29 45
Atrak ¢S5l Mexico & Spring ol Good o 65 33 55
Zarrin o Turkey «5 5 Facultative . Medium Lug. 45 22 55
Karaj-3  v-- s Iran ol Winter 4l  Good os 10 34 56
MV-17 Hungry = ot.,l=. Winter skwe; Medium  Lug 51 29 46
Navid L Iran ol Facultative .., Week Caas 46 23 47
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Table 2. Analysis of variance for baking quality traits in parental wheat cultivars and F;s

) Mean squares  clx Kb

‘f;t‘:” G058 e Ol b o als Cusby FIRETn T G s s 86 sus 5ol S et
S.0.V. o ' TKW GPC B.V. MC KH WA FN WG GI
Replication 2SS 2 17.52" 0.037™ 14.84" 0.008" 1.56™ 0.11™ 1645.8™ 6.92 286.6™
Genotype w55 35 17.92% 0.346"  2954.0" 0.116"  19.12" 1.617 3087.2" 13.50" 564.8"
Error Ls 70 2.52 0.015 169.8 0.009 0.60 0.06 573.3 1.56 0.6
CV.% s s b - 4.08 0.97 2.66 0.89 1.57 0.40 6.79 4.06 1.57

A JL}\&AJJJ‘J@#}J‘:@L&%;4.:2**‘3118

ns and **: Not significant and significant at 1% probability level, respectively.

TKW: Thousand Kernel Weight; GPC: Grain Protein Content; B.V.: Bread Volume; MC: Moisture Content; KH: Kernel Hardness; WA
Wet Gluten; GI: Gluten Index.

: Water Absorption; FN: Falling Number; WG:
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Table 3. Testing of regression coefficient for Wr/Vr and epistatic effect (Wr-Vr)

Vils S8 055 oS Ol V06 o Gls by s e T Gl do s ol sae 55 (”Q:}Kf,:u

Parameters TKwW® GPC B.V.® MC KH WA FN WG GI®
Reg. Coefficient 0.61 1.19 0.66 1.06 0.97 0.65 1.1 0.86 0.76

Hy:b=1 1.27™ 0.53™ 2.12 0.43™ 0.24"™ 2.08™ 0.52" 1.54" 2.06™
Hy: b =0 2.83" 3.22° 4.06" 757" 8.53" 3.87" 5.64" 4.99" 7.197
Hy: a =0 0.46™ 0.94™ 2.63™ 5227 227" 0.47™ 0.65™ 1.63™ 0.80™
MS of Wr+Vr 0.01" 106.00™ 610273.00™ 102.90”  493856.00™ 46.00™ 8179867.00" 163471.00™ 329.70"
MS of Wr-Vr 0.001™ 0.434" 469.00™ 2.10™  620485.00™ 0.05™ 299897.00™ 11930.00™ 1.40™

WAY Ul o o)led (VA=Y dle” 303 9 g5 (83154 dlxa”

K

YA ,Zadblch.nﬁ)u@”,)u@uﬁ;_f;;g. s* as
ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.

(1): Data of cultivar Zarrin have not been considered. el sy glate 35 035 4 by e glaesls i)
(2): Data of cultivar Navid have not been considered. el sy glite 5 05 4 b s e slaesls (Y)

TKW: Thousand Kernel Weight; GPC: Grain Protein Content; B.V.: Bread Volume; MC: Moisture Content; KH: Kernel Hardness; WA: Water Absorption; FN: Falling Number; WG:
Wet Gluten; GI: Gluten Index.
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Table 4. Analysis of variance for baking quality traits in parental wheat cultivars on F,s using Human’s method

Mean squares  Sla o :50ke

P N S PO PYRI R o s Cy b, B e ST odrdoy Kbt gyl ass 56 asls

S.0.V. df. TKW GPC B.V. MC% KH WA FN WG Gl
Replication 2 17.3™ 0.03™ 246™ 0.01™ 1.6™ 0.09"™ 1339" 7.1 97.4™
a 5 742" 1.32" 9220 0.40" 95.0" 6.50" 5004 558" 1791.3™
b 15 153" 0.117 2057 0.06" 7.9" 1.107 2936 9.1” 596.4"
bl 1 30.6™ 0.09™ 39027 0.65" 23.07 1.407 2220° 65.5" 1900.1°
b2 5 18.2™ 0.15" 14417 0.04"™ 45" 1.407 4718" 597 195.6"
b3 9 12.0” 0.07" 21817 0.01™ 8.1" 0.84" 2025™ 46" 656.3"
c 5 2.1 0.40" 1617 0.13" 9.0" 0.67" 3253" 4.1° 137.4"
d 10 1.8™ 0.10" 290™ 0.04” 3.07 0.47" 1920 3.7 63.3™
Error 70 25 0.02 281 0.01 0.6 0.06 446 1.6 38.5
Total 107 839.7 12.79 79638 4.73 714.0 61.00 138461  598.0 16102.0

RARYA e o BT DILWECVI IS VIR - PYEPRa

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.

TKW: Thousand Kernel Weight; GPC: Grain Protein Content; B.V.: Bread Volume; MC: Moisture Content; KH: Kernel Hardness; WA: Water Absorption; FN:
Falling Number; WG: Wet Gluten; GI: Gluten Index.
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Table 5. Estimate of genetic variance and statistics of traits based on Hayman’s method

Parameter At Gl 58 055 e Olge b g Gl S sh, s e ST Gl s oK s NP 58 Lasls
TKW GPC B.V. MC% KH WA FN WG GI
D A bl 163+3.4 0.16+£0.03 2495 +494 0.91+£0.016 1224+1.5 0.58 +0.1 2440 +541 583+1.66 253.7+58
H, Sl bl 120+£32  0.08t 0.03 14164417 0.04 +£0.01 5.70+0.99 0.95+0.13 2609+ 662 598+1.7  459.3+141
H, Sl bl 86+22  0.05+0.02 1192+334 0.03 +£0.01 4.90+0.78 0.66 +0.01 1668+ 424 5.05+0.09 417.8+117
H;-H, e s e s JT Sl 5 3.4 0.03 224 0.31 0.80 0.292 941 0.93 43.0
F A s oI e ) 11.8+4.0  0.04£003  1535+507 0.05+0.02 260+1.3 0.16+0.03 2883+ 748 0.75£0.13 987108
h? s 0 s s e il 53+33  0.01+0.02 778+485 0.12+0.03 420+ 1.4 0.25+0.11 335+375 11.85+£3.67 387.0+202
H1/2D B4 Sl bl G 03+0.06  0.25+0.06 0.38+0.04  0.35+0.03 0.34+0.03 0.65+0.05 0.53 +0.06 0.50£0.09  0.6+0.11
HY/H, Heiod 25 5505 8 o 0.6+037 033035 0.82+£037  3.90+0.5 1.03+0.3 0.44+0.18 024+022  280+0.56 1.2+045
Hy/4H, oialS g 0oy 31 5105 oo 055 0.18 0.16 0.21 0.21 022 0.17 0.16 0.21 0.23
(H,/4 D) 2 ol 4 s Kk 0.43 0.35 0.38 0.11 0.34 0.41 0.52 0.26 0.45
1(Pr, Wr+Vr) Cl g 0.175™ -0.46™ -0.66™ -0.98%* 0.84 0.753 0.753%* 0.88%* 0.541™
1/2J(4DH 1)+1/2F , ,
Cslhe 5 e glo 05 i w55 1.01 1.51 1.00 1.19 1.00 1.19 1.00 1.00 1.00
1/2,J(4DH1)-1/2F)
h’n worat Spl Oy 0.57£0.06  0.78+0.04 0.60+0.06  0.63+ 0.05  0.79+0.02 0.655+0.03 0.31+0.07 0.61+0.1 0.52+0.05

TKW: Thousand Kernel Weight; GPC: Grain Protein Content; B.V.: Bread Volume; MC: Moisture Content; KH: Kernel Hardness; WA: Water Absorption; FN: Falling Number; WG:

Wet Gluten; GI: Gluten Index.
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Table 6. Estimation of variance components of embryo and endosperm for baking quality traits in bread wheat

O e 53 (1 5L ST L a5 e Slio 6l g sl 5 g ooty Sl nd = siler

sk 53, Ol oL o2 wls s a3 e STolras,s Kb 55 FHK el

Parameter GPC B.V. MC KH WA FN WG GI

Vo 0.040£0.023 0.0 0.0 0.800£0.460  0.190£0.070 0.0 1.41+1.13 56+50

Vbo 0.0 632131 0.040£0.010  1.650£0.760 0.0 1097+550 0.0 0.0

Ve 0.008£0.002 0.0 0.0 0.158£0.078  0.038£0.019 0.0 0.278+0.171 11.05+6.24

Vbe 0.028£0.009 0.0 0.0 0.0 0.229+0.048 0.0 1.212+0.830 71.62+36.38

Vaoe 0.036£0.012 0.0 0.0 0.714£0351  0.169£0.062 0.0 1.252:0.769 49.72+28.10

Vbo.e 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Ve 0.042+0.012 11662 0.012£0.006  0.911£0.310  0.630+0.024 27395 0.277+0.132 5.478+2.74

Ven 0.216+0.042 9584539  0.068+0.49 5.860£2.030  0.972+0.120 18931547  7.520+0.275 377.6+159.2

o p il 5 e Bl B (2130 il dVpe) 5ok p e sobl aly Sodle il oty oVpe) 5ok el il s (21531 3l sl oV D0) 5y i dils Sl (ol sl oVa0) 5 i dils (1530 il

(V.pn) eS8 V.0 o gt il «(V.poe) BEY rﬂxl 5 o ol Sl dle Sb sl «V.a0e)
Embryo additive variance (V,,); Embryo dominance variance (Vp,); Endosperm additive variance (V,.), Endosperm dominance variance (Vp,); Embryo additive
interaction variance (V0g); Embryo dominance interaction variance (Vp.g); Cytoplasmic variance (V) and Phenotypic variance(Vpy,)

TKW: Thousand Kernel Weight; GPC: Grain Protein Content; B.V.: Bread Volume; MC: Moisture Content; KH: Kernel Hardness; WA: Water Absorption; FN: Falling
Number; WG: Wet Gluten; GI: Gluten Index.
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