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ABSTRACT

In 20041/2002 and 2002/2003 growing seasons the genetic system controlling
some morphological characters i.e, heading date, plant height, Rag leaf length, flag
leaf width and flag leaf area for eight divers bread wheat genotypes, were studied
using 8 x 8 diailel crosses excluding reciprocals. The studied genotypes of local origin
were Sakha 52, Sakha 69, Sakha 8, Giza 160, Gemmeiza 7, Gemmeiza 3, Giza 163
and Giza 164, The obfained data were statistically and genetically analysed using,
Griffing {1956}, Hayman (1954 a and b) and Jones (1958) approaches. Results
indicated that mean squares of general and specific combining were significant for
morphological characters. Wheat cultivar Sakha 92 was good general combiner for all
characters except heading date, Sakha 8 for flag leaf length and flag leaf &drea,
Gemmiza 7 for heading date and plant height and Gemmeiza 3 for flag ieaf width;, flag
leaf area and heading date. The wheat cross Sakha 92 X Gemmeiza 7 for ail studied
characters was good combiner in specific combining and some crosses i.e., Sakha 92
~ X Giza 160 and Sakha 92 X Giza 164 for three characters. The mean squares for.
types of gene action obtained by Jones method (1956) indicated that additive gefetic
variance "a" and dominance genetic variance “b” were significant for all stibied
characters. When using second degree statistic Hayman (1954 a and b) resuits-
showed significant additive gene effects (D) for all characters and dommance gene
effects (Hi) for all characters except plant height. The ratio of {Hy/D)** was more than
one for all characters except flag leaf length. Heritability in narrow sense were, 0.388
for heading date, 0.818 for plant height, 0.386 for flag leaf length, 0.356 for flag leaf
width and 0.542 for flag leaf area. These genetic information are of great intense for
 plant breeder to plan correct and effective breeding program to improve these
characters in wheat.

INTRODUCTION

In the initial stages of breeding program breeders need general
knowledge about gene action and genetic system controlling genetic variation
- .of the studied characters. The diallel analysis provide detailed genetical

information about specific genotypes before including in breeding programs. -
Many researches used diailel technique to obtain genetical information about
morphological characters, in this respect, Mosaad et al. (1990) ; Eissa (1993)
. AL-Kaddoussi ef al. (1994) ; Eissa et al. (1994) and Awaad (1996), these
researches studied the gene action and genetic controlled morphological
-characters. The importance of dominance for heading date and plant height -
-were studied by Shehab EL-Din (1997) and Ageez and EL-Sherbeny (1998).
Morphological characters were studied using diallel crosses in wheat by Ali
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and Khan (1998) ; Chowdhry et al. (1999) ; Kraljevic (2000) ; Abd EL-Aty
(2002) ; Esmail (2002) and Salama and Samia, Mouhamed (2002).

The present investigation was undertaken to obtain genetic information
about gene action of genetic system, and heritability for morphological
characters in eight bread wheat genotypes using half diallel of 8 X 8.

MATERIALS AND METHODS

In 2001/2002 and 2002/2003 growing seasons eight genetically diverse
bread wheat genotypes given in Table 1 were crossed in 2001/2002 to obtain
28 Fy's and evaluated in 2002/2003 growing seasons, using diallel cross,
exciud;ng reciprocals. The eight parents and their 28 F,’s crosses were sown
in 5" November 2002 at Awlad Sakar district, Sharkia governorate in private
farm and evaluated using a randomized complete block design experiment
with three replicates. Each plot consisted of 6 rows (2 rows for each parent
and Fy). Row iength was 2 m, rowlknjmt to row spacing was 20 cm, plant
spacing was 10 cm. All recommended agricultural practices for wheat
production were applied at the proper time. Data were recorded on 10
guarded and competitive piants for each of the parental genotypes and F;'s
to study plant height {cm), days to headlng (day), flag leaf iength (cm), flag
leaf width (cm) and flag leaf area (cm?). The obtained data were subjected,
firstly, to two way analysis of variance (Steel and Torrie, 1980). The general
and specific combining ability variances were estimated using mode 1,
method 2 of Griffing (1956). Assessment and quantifying the types of gene
action were computed according to Hayman (1954 a and b), Jones (1956)
and Mather and Jinks (1982).

Table 1: Pedigree of the studied parental genotypes.

Serial

number Genotypes Pedigree Origin
1 Sakha 92 Napo 63/ Inia 661 / Wern "5" Egypt
2 Sakha 69 Inia/RL4220/ 7C/Yr"5" it
3 Sakha 8 Indus / Norteno "5" i
4 Giza 160 Chenab 70/ Giza 155 #t
5 Gemmeiza 7 | CMH 74 A, 360/ SX // Seri 8213/ Agent i
. Bb/7C*2//YS0E/Kal*3 X Sakhag/4
6 Gemmeiza 3 | /bRy /WW 1573 /8] "5" #/ On * 3/ Bon /
7 Giza 163 Vem /I Cnob67/7C13/Kal/Bb it
g Giza 164 | Kvz / Buha"5" //-Kal / Bb : - I

RESULTS AND DISCUSSION

1- Combining ability analysis of variance:

Mean squares of general combining ability G.C.A and specific
combining ability S.C.A. are given in Table 2."Vaiue of GCA and SCA
varables were highly significant indicating that additive and non additive gene
-action -played a great role in the genetics of morphoiogical characters. The
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G.C.A. : S.C.A ratio was more than one suggesting the importance of
additive gena effects in the inheritance for these characters. Therefore,
selection would be effective when improving these character in breeding
program. Similar results were reported by AL-Kaddoussi et af. (1994) and
Eissa et al. (1894). The G.C.A. effects for morphological characters (Table 3)
showed that, the wheat cuitivar Sakha 92 was the best generai combiner for
ali characiers except piant height, Sakha & for flag leaf length and flag leaf
area and neading date, Giza 160 for heading date and plant height and
Gemmeiza 3 for plant height and flag leaf width.

Data in Table 4 show that SCA effects for 28 F;'s results from half
dialiel of 8 X 8 in Egyptian bread wheat. The obtained results indicated that
cross combination Sakha 92 X Gemmeiza 7 showed that all SCA effects are
desirable for plant breeder to improve these characters to heading date are
negative and significant and at the same time flag leaf width, length and area
had positive and significant SCA effects. So, this cross could be used in
wheat breeding program to improve these characters. Cross combinations of
Sakha 92 X Giza 160 and Sakha 92 X Giza 164 had desirable SCA effects
for 3 characters out of studied characters. Nine crosses combinations
possessed 2 characters that had desirable SCA effects. The same number of
cross combination (9 had only one character. The test of cross combinations
are of low value for the plant breeder. These results are in agreement with
those obtained by Al-Kaddoussi (1994) and Eissa et al. (1994).

2- Separation out the genetic variance te its components for
morphoilogical characters:

Analysis of variance of half dialiel table for morphological characters
Table 5 indicated that additive and dominance gene effects were importance
in the genetic control of all traits. Similar result were confirmed by AL-
Kaddoussi et af. (1994) and Salama and Samia, Muhamed {2002). When the
dominance component “b” was further partitioned to three components of by,
b, and bs;. The resuits indicated that “b," was highly significant for, heading
date, flag ieaf length and flag leaf area, that the means of F,'s and parents
were significantly different. Thus, dominance deviation of genes are
predominantly acting in on direction /e. dominance is unidirectional. The “b,"
item which refer to the mean dominance deviation of F,’s from their mid-
parent value over arrays was significant for all morphological characters,
except heading date. The “b;" component which test part of dominance that is
unique each F, was significant for heading date indicating that there were
dominance effects specific to individual cross (Griffing, 1956), which could be
considered adequate for isolating transgressive segregations which possibly
for heading cultivais. Similar results were reported by Mossad ef al. (1990).

Assessment and separation out the total genetic variance using second
degree statistics (Table 6) revealed that additive genetic variance and
dominance genetic variance (H;) for all characters are significant. The “F"
value estimates the covariance of additive and dominance gene e&ffects was
positive and significant for flac 'eaf length and flag leaf area ; indicating that
the dominance alleles in the parent were more than recessive ones.
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The ratio (H./D)** was more than one for all characters, except fiag leaf
length (0.892) indicating the importance of additive gene effects controlled
this character (flag leaf length). Meanwhile, over dominance effects controlled
thie other characters. ’

Measured of the overall dominance effects of heterozygous loci by h?
mdicated positive and significant for heading date, flag leaf length and flag
leaf area. The frequency among parental genolypes Ho/d4H, were less than
the theoretical value (0.25) for all characters, except plant height it was
nearer to maximum value. Indicated distribution of positive and negative gene
among parents unegual the frequency of gene distribution {dominant and
recessive). Heritability in narrow sense was high for plant height (0.818) and
flag leaf area (0.542). These resuits hold true since the additive components
was significant. While, for remaining characters ranged from 0.356 for flag
leaf width to 0.542 for flag leaf area.

Table 2: Mean squares of general (GCA) and specific combining ability
{SCA) for morphological characters in haif diallel 8 X 8 in

bread wheat.
SOV df Heading Plant Flag leaf | Flag leaf { Flag leaf
i ‘ date height length width area
G.CA. 7 12681 | 97.71 5583 0.029" 53.175
SCA 28 | 7228° | 2087 2410 0.008" | 24017
Error 70 2.012 2.556 0.534 0.003 4327

Table 3: General combining ability effects (GCA) for marphological
characters in half diallel 8 X 8 in bread wheat.

Heading Plant Flagileaf | Flag teaf Flag leaf“
date (day) | height (cm}| fength {cm)| width (cm) | area (cnf[

Sakha 92 5225 -4.299 0.916 0.112 3.332
X 101.187 134.33 29.63 2,12 45.80
Sakha 69 0.436 0.306 0.398 -0.081 0.564
X 99.567 118.10 29.48 2.15 48.15
Sakha 8 -2.047 -0.382 0793 0.023 2194
X 105.833 121.77 26.12 2.04 38.51 J
Giza 160 -2.345 -2.040" -0.756 -0.03 -0.206 |
X 105.633 126.37 3322 2.19 54.32
Gemmiza 7 3763 6.691 -1.286 -0.079 -3.490
X 98.6 127.10 32.63 2,25 9331
Gemmiza 3 -1.339 1.4737 -0.210 0.059 " -1.549
X - 103.40 120.43 30.87 2.27 51.13
Giza 163 -1.704 -0.618 0.105 - 0.008 0.333
) S 104.9 118.57 31.13 2.23 50.56
Giza 164 -2439 -1.174 0.033 -0.008 0.969
X 105.753 124.23 3092 2.19 49.50
S. Egi_ 0.473 0.216 0.016 0.615

0.419
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Table 4: Specific combining ability effects (SCA) for some
morphological characters in half diallel 8 X 8 in bread wheat.

Heading Plant Flag leaf | Flag leaf Flag leaf
date height length width area
(day} | (em) {em) {cm) {cm’)
Sakha 92 X Sakha 69 4528 | -10.680 ) -0.350 0.055 0.170
Sakha 92 X Sakha 8 5.539* -2.227 -0.755 - 0.023 2,392
Sakha 92 X Giza 160 4.407* - 2.227 2.023" 0.213~ 3.594*
Sakha 92 X Gemmiza 7 -22.785* | -14.680" | 1471 0.233 3.621*
Sakha 92 X Gemmiza 3 4.620™ -6.681™ 0.321 - 0.621* 0.232
Sakha 92 X Giza 163 4,988 - 8.682" - 0.652 0.212+ 0.101
Sakha 92 X Giza 164 5.080"" - 5.368™ 1.852" 0.101* - 3.266~
Sakha 69 X Sakha 8 -1.214 - 3.450* 1.420* -0.032 0.252
Sakha 69 X Giza 160 - 1.536 - 6.520" -0.230 0.143* 0.368
Sakbha 59 X Gemmiza 7 12196 1.420 - 0.521 0.122% 0.261
Sakha 69 X Gemmiza 3 - 1.362 -2.360 2.542** 0.043 - 0.011
Sakha 69 X Giza 163 2.348* - 4,850™ 1.432* -0.053 1.423
Sakha 69 X Giza 164 2.412" - 8.530™ 1.511* - 0.170* 0.543
Sakha 8 X Giza 160 0.668 - 2.030 - 0.520 -0.106* 3.841*
Sakha 8 X Gemmiza 7 0.917 2.440 -0.204 -0 2.102
Sakha 8 X Gemmiza 3 -1.572 4.670* -0.531 0.023 1.000
$akha 8 X Giza 163 -0.450 0.902 -0.021 0.051 -0.234
Sakha 8 X Giza 164 -1.125 -5.740™ 0.364 - 0111 -1.441
Giza 160 X Gemmiza 7 1.712 5.390** 1.242" 0.352** 0.302
Giza 160 X Gemmiza 3 1.308 6.440* 1.532** 0.210™ 0.411
Giza 160 X Giza 163 - 1.002 3.810* 1.624* 0.010 -0.238
Giza 160 X Giza 164 2.416" 1.220 - 0.502 -0.009 - 0.246
Gemmiza 7 X Gemmiza3 | -7.195* | 11.800* 0.361 0.402* 0.143
Gemmiza 7 X Giza 163 - 6.507™ 10.480™ 0.420 0.201™ -0.265
Gemmiza 7 X Giza 164 - §.g22m 30.650™ - 0.320 - 0.101* 0.211
Gemmiza 3 X Giza 163 - 1.456 22.540" | 0.100 0.001 0.031
Gemmiza 3 X Giza 164 . -2878" -2.110 - 0.856 0.003 -0.926
Giza 163 X Giza 164 -0.817 5.800* -0.888 - 0.068 -0.385
S.Egi - 1,118 1.260 - 0.576 0.043 1.64C

Table 5: Mean squares of the hailf diallel analysis of variance for
morphological characters (Jones, 1856) in half diallel 8 X 8 in
bread wheat.

. Plant Fiag leaf Flag leaf

SOV- | &1 aigaa| gt | NG iy o2
a | 7| 12687 | 97.710~ | 5583~ | 0029~ | 53475~
38| 6533~ | 22400~ | 11877 | 0005 | 5809

6, | 1] 77458~ | 2.003 | 4896~ | 0002 | 20.928"
5 7| 3371 | 83550~ | 2.733% | 0.014~ | 16.806"
bs 20| 4100" | 2027 | 0452 | 0002 1205
Evor | 70| 2012 | 2566 | 0534 | 0003 | 4327

2343



EL-Hindi, M. H. et al.

Table 6: Additive [D], dominance (H, and H,) genetic component and
environmental [E] components together with drived parameters
for morphological characters in half diallel 8 X 8 in bread wheat.

Heading Plant Fiagleaf | Flagleaf | Flag leaf
date height length width area
(day) (cm) {cm) (cm) (cm?)
D 1082 £ | 2952t 0522 = | 0.0007+ | 4247 =
0.24 1.162 0.05 0.0002 0.416
Hy 141581 | 3273+| 0416+ | 00087 + ! 5891 +
2.39 267 0.118 0.0004 0.981
H, 12104 t | 3270+ ! 0092% 0.0071 ¢ 1.088 +
2.10 2.32 0.102 0.0004 0.833
£ 1356 { 0.180%] 0592+ | 000045 5027 t
1.91 274 0.124 0.0004 0.984
he 6181 £ | -0.015+] 2205 + : -0.0014 +] 9508 +
1.24 1.55 0.067 0.0002 0.559
E 0184 + | 1240} 0.184 ¢ 0.0001 + 1.458
0.012 0.381 0.017 0.0007 0.138
Drived parameters
{H1 /D)™ 3.667 1.052 0.892 3.525 1.178
(H2 7 4H) 0.219 0.249 0.055 0.201 0.045
KDTKR 0.702 1.014 1.492 1.178 0.647
Ta 0.388 0.818 0.386 0.356 0.542
To 0.965 0.900 0.449 0.987 0.615
REFERENCES

Abd EL-Aty, M.S M. (2002). Heterosis gene effect, heritability and genetic

advance in two wheat crosses (Triticum aestivum, L.). J. Agric. Sci.
. Mansoura Univ., 27: 5167-5175. )

Ageez, AA. and G.AR. EL-Sherbeny (1998). Heterosis in relation to additive
and non-additive genetic variance for yield and its components in bread
wheat (Triticum aestivum, L.). J. Agric. Sci. Mansoura Univ., 23: 5287-
5295,

Ali, Z. and AS. Khan (1998). Combining ability studies of some morpho-
physiological traits in bread wheat (Triticum aestivum, L.). Pakistan J.
Agric. Sci, 35: 1-3.

AL-Kaddoussi, A.R. ; M.M. Eissa and S.M. Salama (1994). Components of
the genetic variance for heading date and some morphological traits in
wheat (Triticurn aestivurn, L.). J. Agric. Sci. Mansoura Univ., 18: 1267-
1280.

Awaad, H.A. (1896). Genetic system and prediction for yield and its attributes
in four wheat crosses (Tnticum aestivum, L.). Ann. of Agric. Sci.
Moshtohor, 34: 869-890.

Chowdhry, MA. ; L. Rasool ; 1. Khalig ; T. Mohmood and M.M. Gilani (1999).
Genetics of some metric traits in spring wheat under normal and
drought envirenments. Rachis, 18: 34-38 (C.F. Computer.Research).

2344



J. Agric. Sci. Mansoura Univ., 30 (5), May, 2005

Eissa, M.M. (1993). Genetical analysis for main spike yield and its relative
traits in durum wheat (Triticum turgidum var. durum, L.). Zagazig J.
Agric. Res., 20: 1717-1726.

Eissa, M.M. ; A.R. AL-Kaddoussi and S.M. Salama (1994). Combining ability
over sowing dates for earliness and some morpho-physiological traits
in wheat. J. Agric. Sci. Mansoura Univ., 19: 1281-1291.

Esmail, R.M. (2002). Estimates of genetics parameters in the Fy and F;
generations of diallel crosses of bread wheat (Triticum aestivum, L.).
Bull. of the National Res. Center - Cairo, 27: 85-106.

Griffing, J.B. {1956). Concept of general and specific combining ability in
relation to dialle! crossing systems. Austral. J. Bio. Sci., 9: 463-493.
Hayman, B.J. (1954 a). The analysis of variance of diallel tables. Biometrics

10: 235-244.

Hayman, B.J. (1954 b). The theory and analysis of dialiel crosses. Genetics,
39: 789-809.

Jones, R.M. (1956). Analysis of variance of the half diallel table. Heredity, 20:
117-121.

Kraljevic, B. M. (2000). Genetic anaiysis of flag leaf angle in winter wheat.
Czech J. of Genetics and Plant Breeding, 36: 95-97 (C.F. Computer
Research).

Mather, K. and J.L. Jinks (1982). Biometrical genetics. 3" ed., Chapman and
Hall, London, New York.

Mosaad, M.G. ; M.A. EL-Morshidy ; B.R. Bakheit and A.M. Taman (1990).
Genetlcal studies of some morpho-physiological traits in durum wheat
crosses. Assiut J. Agric. Sei., 21: 79-94.

Salama, S.M. and Samia, G.A. Mohamed (2002). Estimates of genetic
variabifity for main spike characters in some genotypes of wheat. J.
Agric. Sci. Mansoura Univ., 27: 4371-4377.

Shehab EL-Din, T.M. (1997). Three methods for studying the genetic behavior
of heading date and plant height in several wheat crosses. J. Agric. Sci.
Mansoura Univ., 22: 1297-13086.

Steal, R.G.D. and J.H. Torrie (1980). Principle and procedure at statistic. A
biometric approach. Mc. Grow. Hill International Book Company,
London.

Yadav, B.; C.8. Tyagi and D. Singh (1998). Genetics of transgressive
segregation for yield and yield components in Wheat. Ann. App. Bio,,
133(2): 227-235.

2345



EL-Hindi, M. H. et al. : '

A0 gl B 4o gled ) all Clieall and 401,08 Sl Gl

duall 9 ¢ A0 A2 Jada Cladku ¢ T otlala Claba 3 gana ¢ P paigd Lala daaa
#00 adal Sd daaa

8 ppaiall lndg = Ao 50 LS = Jualaadl pud ¢

Al 550 Sgal JSse — uaall Sy ppaalll Sl o 3 5al Jaralt **

Mo il 3 Gl ¢ 00

iy By Yoo ¥/Y0 ¥ o YouX Yoot oo 15 Gl apalt JAdpull a3 a Cy gl

op il alhy AP pd o Laglgl) sl Cliall and 43 gSe N 4B ety S e A
(o) e Ty o200 3 (pua) phalt D stas (pua) il 15 )5 (pg) i) 33k (im (L1 22
05 2 I ey (5 pad AN ad e cilieal TS Jladsdy Sy (Taud) plh 38 Aalema s
¢V i o A L e Y LAY L s e oitieal o3y dpuSall gl Taafae Wl aa
i SO5 Jadidy U3 gy Lileaad CARH (Blad Gy VVE 33y VIV 30 ¢ Vi 50aa ¢ V5 jusaa
2 SY 8 2l Cuastiy o 11908 Sty 1401 sy 1907 @il ja oy Sl a3 e
Chicall paaad lagiee S GO Je Lalady a3 500 aal jl uldd of 205 0 Gl -

RWPRIR
Chicall asapd GED o ka3 5080 Lol Ggine S 4Y Liw vilea B sl il &y Bl Y

U,y daluay dala hual A i Caiall y Jiadl 35k e A1 230 diis tae e Gy paul

AL 3k e WY 2ae y aladl

Chical agepd GED o Lol 50808 Zouilly o il ¥ 8 50an X 4T i gl LS T
-:-ul_’_)-\‘n

Clinall piaal ligima JS D" g3y "8" Ctpuiaall Seill aai ol o 3iga Jetad gl -t
.1...,_,.:.-!’1

h.i_:guhm]‘ A tus!__ g.\L_l.uthM,' il Me‘_ﬂl u_,SaH iypes Y805 clala Jias ’)‘Jé e
S e b S p A ) Al salpdl S S

QB 83 )y Jgha Fies 26 L il aad B35 g8 € (H/D)> Gl it

3 SAEH P Ml - ATy SULD 3k Hage Bl + TAA Gaall ey Syl Jalea LS -V
A3,y ¢ dalias ddeal -,QE-TJ{JJ&;J_, o e ilual -‘YO'LJ?L._“.QEJJ Specds Lo 14, TAT-

ol
c.d".lld,.&.

2346





