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ABSTRACT

Grains of five varieties of bread wheat (Triticum aestivum L.) (Intesar, Rabbea'a, Abu-
Greeb-3, Adnanyi and Al-Eaz) along with their F, hybrids grains from diallel crosses were
used to study heterosis, general and specific combining ability, phenotypic variance
components, percentage of heritability, average degree of dominance and expected genetic
advance for grains flour content, bran content, extracted flour, wet and dry gluten content,
fermentation time. Desirable and significant heterosis was observed for some F, hydrids,
(Intesar x Adnanyi) for total flour contern and extracted flour, (Intesar x Abo-Greeb-3) for
wet an dry gluten < ( Rabbeaa x Adnanyi) for fermentation time and (Abu-Greeb-3 x Al-
Eaz) for bran content. The general and specific combining ability variances were significant
for the studied characteristic of the non-additive gene effect were more important than the
additive gene effect for determining these characters except for wet gluten content. The
additive, dominance and environmental variances were significant for all characters. Most
of the studied traits revealed high to medium broad sense heritability and medium to low
narrow since heritability. There is an over dominance for total flour content, bran content,
extracted flour and dry gluten content and fermentation time but partial dominance for wet
gluten content. The values of genetic advance indicated that direct selection will be effective
in F, generation to improve the bran content and wet gluten content. Recurrent selection or
selection in the following generation suggested to increase the desirable alleles for the other
traits.

Keywords: Heterosis, gene action, heritability, genetic advance, bread wheat.
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26.10 2.01 3.70 5.90 5.83 12.11 1
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%5

54321




49

F2 :3
() F2
() () () ()

0.1412 0.0911- **(0.6043 *0.2933 0.0039 *0.1752 2x1
**0.1831 **(.8448 **0.9247 **(0.5247 **(.2438- **0.2067 3x1
**0.2297 **0.6374 | **0.6855 **(0.5802 **(0.5023- **0.2272 4x1

0.1771 **0.4924 *0.2698 *0.4815 0.1971- 0.1441 5x1

0.0736 0.0661- *0.1702 0.0305 **(.2864- 0.0884 3x2
**(0.3951 **(0.3785 **0.7029 *0.4812 0.2877- *0.1882 4x2

0.1313 *0.1023- 0.0669 0.1602- **0.2724 0.0956 5x2
*0.2896 **(0.2633 *0.2935 **0.4506 0.0755 0.0391 4x3

0.1124 0.2078 0.0895 0.0803- **0.3811 0.0028- 5%3

0.3713 0.4615 0.6942 0.2678 0.3525- **0.2191 5%4

%1 %5 x5
)
4 ) F2
(Griffing, 1956)
%5
( )
) (Bitzer and Fu, 1972)
(Stoddard, 2000) (1993

(Barnard et al., 2002)



50

(gi) (5 )
(1 ) Fas (gi)
(gi)
(gi)
-3-
-3- (gi)
(gi)
(5 ) :
(i) F2 (Sij)
(4%2) (Sij) (gi) (Sij)
(4x3) (5%1)
(2x1)

(gi)



51

F,
()
() () () ()
11.08 1.15 1.23 0.13 1.53 0.14 2
**181.29 **18.95 **22 .41 **35.06 **¥24 87 | **47.87 14
28.36 2.69 3.42 4.03 2.13 5.54 28
6.59 0.12 1.03 0.33 1.21 0.39 90
**R8.74 **10.46 **(),29 **15.14 **R 07 **9 82 4
**55.51 **6.95 *(0.05 **9 71 **3 19 **7 25 10
10.68 1.92 0.02 2.52 0.68 0.17 28
0.19 0.23 1.28 0.25 0.42 0.20

%1

%5

sksk




(gi) 5
F» (sij)

() <) (y |U) () &

**7 86— 0.45- **0.67- **1.01- 041 **1.18- 1
0.25 **(0.75- **1.61- 0.02 **227 **1.61- 2
**18.89- 0.07- 0.02- **(0.83- *0.68 **1.15 3
**16.01 **1.69 **2 .98 **3.67 0.12- **4.39 4
**5.99 **1.10 **1.59 **(0.84 **1.03- **1.26- 5
6.93- 1.57 3.56 0.23 0.57- 0.22 2x1
4.21 1.25- 2.47- 0.03- 0.81 0.39- 3x1
3.54 0.03 0.04 0.02 0.29- 0.13 4x1
5.17 0.52 0.78 0.09- 1.95 0.20- 5x1
8.85- 1.24- 2.26- 0.11- 0.55 1.81- 3%x2
9.60 0.51- 1.09- 0.02 0.22- 1.89 4x2
5.04 0.74 1.07 0.08- 0.73 0.03 5%2
7.03- 2.66 5.24 1.02 0.56- 0.28- 4x3
6.28 0.35 0.58 0.09 041 1.57 5%3
0.98- 0.73- 1.46- 0.05 1.21 0.98 5x4
1.27 0.24 0.15 0.13 0.12 0.11 S.E gi
4.23 0.45 0.94 0.36 0.28 0.14 S.E Sij

%5

54321

%1



(VA)

(VG)

(2002

(VA)
(VD) (VA)
(a)

(6)
(VE)
(% h’b.s)
)
(VD) (VD)
(VD)
(% h’b.s)
F,
(Over dominance)
F3

(%50

F3

53

(VA)
(VA)

(VE) (DA)
(VG)
(1993 )
(6 )
(Stoddard, 2000)
(a)
(Partial dominance )
(EGA)
) (% h’n.s)
F;



(VA) (VG) (VP) 6
(%h,n.s.) (%h?b.s) (VE) (VD)
(E.G.A) (a)
() () () ) )
33.057 4.409 0.056 6.119 2.221 3.449 (VP)
22.377 2.489 0.036 3.599 1.541 3.279 (VG)
**7434 | **0813 | **0.026 **1202 | **0.704 | **0.919 WA
1.6262 0.164+ 0.002+ 0.025+ 0.185% 0.011#
**14943 | **1.676 | **0.010 **2397 | **0.837 | **2.360 VD)
3.271# 0.723+ 0.003+ 0.157+ 0.133+ 0.824+
**10.680 | **1.920 | **0.020 *%2520 | **0.680 | **0.170 VE)
2.132+ 0.141+ 0.001+ 0.256+ 0.125+ 0.092+
67.692 56.453 64.288 58.82 69.697 95.071 %h,(bs)
22.488 18.439 46.429 19.644 31.697 26.645 %h,(ns)
2.005 2.031 0.877 1.997 1.542 2.266 a
2.665 0.795 9.226 3.032 7.970 5.618 E.G.A

%1

ok



55

F, .(2005)

.(Triticum aestivum L.)

".(1980)
.(1987)
.(2004)
.(Triticum aestivum L.)
".(1987)
.(2002)
-20 (9)17 .(Triticum aestivum L.)
.29
.(1997)
.(Hordeum vulgare L.)
.(1979)
.(1993)
48-38 18

A.A.C.C., (1969). "A Proved Methods of the American Association of Cereal Chemists".
Inc. St. Paul. Minesota.

Abul-Naas, A.A.; Nawar, A.A.; Gomaa, M.E. (1981). Heterosis and combining ability
indurum wheat (Triticum durum) II- some technological characters. Egypt. J. Genet.
Cytol. 10, 253-260.

Allard, R.W. (1960). "Principles of Plant Breeding". John Willey and Sons. Inc., New York.
Section two, chapter 9, pp. 92-98.



56 .......

Barnard, A.D.L.; Abu Schagne, M.T.; Niekerk, H.A. (2002). Heritability estimates of bread
wheat quality traits in the western cape province of south Africa. Euphytica, 1, 115-
122.

Bitzer, M.J.; Fu, S.H. (1972). Heterosis and combining ability in Southern Soft red winter
wheat. Crop. Sci. 12, 35-37.

Cutler, G.H.; Warzella, W.W. (1933). Wheat meal fermentation time test of quality as
adapted for small plant breeding samples. Cereal. Chem., 10, 250-262.

Daniel, H., Mebrahtom, M.; Tsiga, G. (2011). Genetic divergence analysis of some bread
wheat genotypes grown in Ethiopia. J. Central European Agriculture. 2, 344-352.

Erekul, O.; Kohn, W. (2006). Effect of whether and soil condition on yield components and
bread making quality of winter wheat (Triticum aestivum L.) and winter Triticale
(Triticosecale wittm) varieties in North-East Germany. J. Agronomy and Crop Sci.,
192, 452-264.

Griffing, B. (1956). Concept of general and specific combining ability in relation to diallel
crossing system. Aust. J. Biol. Sci. 9, 463-493.

Hallauer, A.R.; Miranda, J.B. (1981). "Quantitative Genetics in Maize Breeding". Lowa
state Univ. Press, Ames. Lowa, Chapter 4, pp. 52-64.

Hnifen, Li.; Wang, Y.; Lin, P. (1992). Analysis of combining ability and correlation of
some quantitative traits in spring wheat. J. Jilin Agricultural — University (China)
14(4), 9-12.

Kempthorn, O. (1957). "Introduction to Genetic Statistic". John Wiley and Sons, New York.
Chapter 13, pp. 224-234.

Lofgren, J.R.; Funney, K.F.; Heyne, E.G.; Bolte, L.C.; Hoseney, R.C.; Shogren, M.D.;
(1968). Heritability estimates of protein content and certain quality and agronomic
properties in bread wheat (Triticum aestivum L.). Crop Sci., 8, 563-568.

Martijn, W.J.; Daan, V.H.; Youna, H.H.; Henk, A.S.; Rob, J.H. (2010). The effect of
particle size of wheat bran fractions on bread quality evidence for fibre-protein
interactions. J. Cereal Sci., 52, 59-64.

Robinson, H.F.; Comstock, R.E.; Harvey, P.H. (1949). Estimates of heritability and the
degree of dominance in corn. Agron. J., 41, 353-359.

Singh, R.K.; Chaudary, B.D. (1985). "Biometrical Methods in Quantitative Genetic
Analysis". Rev. Kalyani Publishers, Ludhiana, India.

Stoddard, F.L. (2000). Genetics of wheat starch -granule content source. Euphytica. 2, 13-
31.

Wilsie, C.P. (1962). "Crop Adaptation and Distribution". Feeman Company, Sanfrancisco
USA. Chapter 16, pp. 385-391.



