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Abstract

The objective of this study is to estimate the nature of inheritance of grain
yield and it's components in bread wheat. Half diallel crossing (6x6) performed in
2010 season including six parents (Line A-60 , Line3-7 , IPA99 , Abu-Ghraib3 ,
Bancal and Sham6) and grown in comparison experiment in 2010 season. Plant
height(cm), flag leaf area (cm), no. of spikes per plant, no. of grains per spike,1000
grains weight (g) and grain yield per plant(g) were studied. Highly significant
differences appear among genotypes in all traits studied reflected in high
significant difference of GCA and SCA except grain yield. plant™(g). P<0.01
differences in IPA99 and Bancal parents had significant GCA effects toward
desired direction in most grain yield components traits, were regarded as good
combiners, while (Line3-7xIPA99) and (Line3-7xAbu-Ghraib3) crosses have
significant positive SCA effects, also exhibiting high significant hybrid vigor in
grain yield and many other of it's component traits followed by (Line A-60x
Bancal) cross. 8°GCA/3°SCA less than 1 for all traits.That refers to an important
non additive type of gene action regarded as the major genetic variance component
controlling inheritance traits, though regardless of environmental variances. Low
Narrow sense heritability was seen in grain components traits, while heritability in
broad sense were high and ranged from 85.5-94.3,therefore, gain from selection
were low in all traits. Therefore, selection should be delayed on late generation and
recurrent selection may be affective method of breeding the bread wheat

genotypes.
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Introduction

Crossing among genotypes is an effective and efficient method of breeding
besides producing new genotypes which may posses favorable traits in plant
population (Farshadfar et al, 2012). A study of inheritance should concentrate on
important traits of yield components that differ significantly among genotypes
ability in transmittance their traits to the offspring. As a result of this, the study of
inheritance of these traits would be valued for breeding program. Many genotypes
gave higher value of grain yield and it's components (flag leaf area , and no.of




spikes. plant™.) of their crosses, which are regarded as promising genotypes
(Saleh,2011). Hybrid vigor in grain yield and it's component's is the main
important object of crossing wheat genotypes (Kumar et al, 2011 and Mujahid et
al, 2000). The highest heterosis was found in 1000kernel weight (12.86) and plant
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grain yield (37.6%) companied with significant differences among genotypes
(Akinci, 2009). Hybrid vigor is more important if compared with commercial
crosses which had a significant positive value (41%) in grain yield besides
improvement in kernel weight and other yield components (Toklu et al, 2007).
Genetic distance and significant differences among genotypes are very important
for manifestation of hybrid vigor in F1's (Al-Taweel, 2009) that are significantly
activated and rapidly enhanced growth of flag leaf area for F1's compared with best
parent (Inamullah, 2004) which is highly affected and correlated with grain yield
(Abdel-Moneam, 2009 ; Akram et al, 2008 ; Yildrim et al, 2009). Highly
significant differences among genotypes led to significant genetic variance
generated in the observed segregating populations for grain yield. plant™(Ojaghi et
al, 2010 ; Subhashchandra et al, 2009). Also, GCA and SCA were significant for
plant height, spike length, and 100grain weight and grain yield (Anwar et al,
2011). Although SCA variance proportion was greater than GCA except plant
height which indicated preponderance of non-additive type of gene action of these
traits (Kashif and Khan, 2008 ; Saifullah et al, 2004) with over dominance gene
action (Akram et al, 2008 ; Rabbani, 2009 ; Singh et al, 2003). Non additive gene
effects of 1000 grain weight, and grain yield.plant™ delayed selection on progeny
of segregating generations with recurrent selection which would be advisable for
accumulating desirable genes for such traits (Hassan et al,2007). Otherwise non
additive gene action was more obvious especially over dominance in flag leaf area
and yield components (Akram et al, 2008 ; Rabbani, 2009 ; Saeed, 2010). Being
significant GCA and SCA which need to directed breeding program depending on
the additive and non additive gene action that are both significant for wheat grain
yield components (Ahmad et al, 2011 ; Bhatti et al, 1984 ; Hassan et al, 2007 ;
Masood and Kronstad, 2000) and flag leaf width (Dere and Yildirim, 2005) while
over dominance type of gene action are not included neither for flag leaf area nor
for spike length and grain vyield.plant® (Inamullah, 2004). Preponderance of
significant GCA effects on SCA in wheat grain yield and it's components : spike
length and grain yield.plant™. (UI-Allah et al, 2010) and plant height ,peduncle
length and spike density (Bhatti et al, 1984 ; Saeed, 2010) which state a good
combiner of wheat lines (Anwar et al, 2011). Most wheat grain yield components
which exhibited significant GCA effects (Inamullah, 2004 ; Khan et al, 2007).
Significant epistasis gene effects caused significant SCA effects as a result of



intergenomic gene action for grain yield components (Masood and Kronstad,
2000). Significant GCA and SCA effects increase complexity of breeding program
and reduces gain from selection and genetic advance as an out put of crossing
program (Mehaian et al, 2000). However, no.grains. spike™ reveald significant
GCA effects than the other traits which were under SCA and dominance variance
(Hassan et al, 2007). Additive gene effect operating plant height,no.grains.spike™
and grain yield. plant™, while 1000 grain weight controlling by non additive type
of gene action (Akram et al, 2008 ; Khan et al, 2007).

Gain from selection depends in large proportion on the heritability estimate,
selection pressure and phenotypic standard devation.High heritable estimate of
grain yield components led to increase of opportunity and enlarged genetic role of
improving such traits , however , heritability in narrow sense was more important
in wheat and superior crosses often showed high estimates in most agronomical
and physiological traits. Consequently, of high expected genetic advanced occurred
in crossing program. Many traits contributing largely and significantly of wheat
grain yield, therefore, had a high percentage of heritability in narrow sense( 88%
in no.grains.spike™) (Farshadfar et al, 2012). High estimates of heritability in
narrow sense in no.grains.spike™ (Ojaghi et al, 2010) and growth characters:flag
leaf area and plant height and grain yield (Virk et al, 1984) had exaggerating
importance selection in early generation for gathering additive gene action and
genotypic stability over generations which means gathering of favorable trans-
mitted genes (Ojaghi et al, 2010). On the other hand, low estimates of strict
heritability were recorded in spike length and grain yield.plant™ (Ahmad et al,
2007). Other crosses may revealed medium estimates for no.spikes.plant™, 100
grain weight and perhaps low for plant height, flag leaf area, no.grains.spike™ and
grain yield which needed increasing genetic variance in descendent by using an
appropriate breeding method(Al-Taweel, 2009). The aim of the study was to
determine hybrid vigour, general combining ability, specific combining ability,
heritability in narrow sense and expected genetic advanced in 6x6 half diallel by
using griffing approach in wheat bred lines.

Materials and Methods

A Randomized completely block design with three replicates was used for
evaluating 21 entries (15crosses) and their parents (Line A-60 , Line3-7, IPA99 ,
Abu-Ghraib3 , Bancal and Sham6) in the 2011 season obtained from 6x6 half
diallel crossing in 2010 season. An experimental unit containing one row with 3m
long and 0.25 m and 0.10 m inter and intra row spacing and fertilization with
200kg Nitrogen\ha splited into two times : first at the planting and seconed at the
beginning of the tillering stage. Phosphorus was added with 200kg\ha with
nitrogen fertilizer. Crop management was done as required. Random sample



(10plant) was taken to study the following traits:1-Plant height (cm) measured at
the full bloom, 2-Flag leaf area (cm?) measured at the full anthesis,3-No.
spikes.plant™ 4- spike Iength (cm), 5- No.grains.spike™, 6-1000 grains weight
(gram), 7-Grain yield.plant™ (gram). The collected data was statistically analysed
according to the design used. The means were compared by using LSD at the 5%
level of significance (Dawood and Abdulyas, 1990). The genetic parameters
included : variance due to general combining ability (VGCA), variance due to
specific combining ability (VSCA), environment variance (3°E), additive variance
(8°A), dominance variance (8°D),genotypic variance(8°G), phenotypic variance
(8°P), heritability in narrow sense(H?,; ),heritability in broad sense (H%,.), average
degree of dominance(a™), and genetic advance (Gi) were estimated according to
Singh and Chaudhary, (1985) according to the following formulas in table 1.

Table (1): Parents and their pedigree

No Parents Pedigree

1 Line A-60 ACSADB875/3/TJB368.231/Buc//CUPE
2 Line 3-7 ACSADBST75/TIA3

3 IPA99 Ures/Bows/3/Jup/BlI's//Ures

4 Abu-Ghraib3 AgeebaxInia66x Maxico 24

5 Bancal Espanish

6 Sham 6 ICARDA

Results and Discussion

The analysis of variance revealed highly significant differences among
genotypes in all traits studied (Table 2) that refered to divergence of the studied
genotypes which needed digging down for understanding and classifying such
differences into environmental and genetical variances proportions clarifying
architecture and the nature of inheritance in descendent ngaghi et al, 2010 ; Saleh,
2011 ; Subhashchandra et al, 2009). The ratio of 3°GCA to 3°SCA dividing
variance GCA by SCA less than 1 for all traits studied as a result of reducing GCA
variance components and that refered to important non additive type of gene action
for inheritance of these traits. In such case, abreeding program will be effective
through crossing and utilization of superior segregations, and these results are
adequate with Saifullah et al, (2004). Furthermore, analysis of significant
differences among genotypes revealed exceeded F's on their parents in most traits
studied. Crossing led to an improvement of characteristics growth through
increasing plant height in most crosses and flag leaf area in (1x5) cross only
(41.87) (Table 3). Grain yield and it's components differ significantly among



crosses and their parents. The highest values of no.spikes.plant™ (8.5) and spike
length (61.87) in 2x3 and 4x6 crosses respectively. The highest no.grains.spike’
'mean (55.64) in genotype (5)and 44.13 , 42.14 and 42.10 gram for 3x6 , 1x5 and
1x6 crosses respectively that didn't differ significantly among each other. While
(5) and (1) parents gave the highest value of 1000 grains weight (44.82 and 43.2
respectivily) exceeded all the other genotypes. The cross 2x3 gave high grain
yield(17.16 gram) and didn't difer significntly from 1x5 |, 4x5 , 1x6 and 3x6
crosses. No. spikes.plant™ and spike length may be regarded as the major effects
and contribut largely to increas grain yield.plant™ that stating of importance these
components in wheat grain yield (Toklu and Yaqgbasanlar, 2007). Significant
differences among genotypes (parents and their crosses) in all traits insist the
importance of studying genetic behavior of these traits through estimating GCA
and SCA effects which were highly significant in all traits except GCA effects of
grain yield (table 2 and 3). Data has shown the importance of both additive and
non additive types of gene action controlling growth and grain yield components
which means the presence of non additive type of gene action. Whole GCA effects
were significant even positive or negative in plant height. The parents (3) and (5)
gave significant effects of GCA (1.53 and 1.67 respectively). While significant
negative GCA effects were in parent (4)(-2.75) for plant height which meant that
this parents possessed genes decreasing plant height compared to (3) and (5)
parents that have genes increasing plant height affected by additive type of gene
action. Also, positive significant desired GCA effects in 1 and 5 genotype(1.29 and
2.93 respectively) for the flag leaf area and the other estimates were negative
except parent(3). These results showed importance of additive gene action
controlling inheritance flag leaf area in 1 and 5 parents. Genotype (6) , (3) and (4)
have the highest positive significant GCA effects (0.22, 0.19 and 0.19 for (6) ,(4)
and (3) parents respectively) in no.spikes.plant™, though parent (5) have the lowest
value(-0.54). Fifth parent showed greatest significant GCA effects in Spike length
(0.71), no.grains.spike(2.55), 1000grain weight (2.21) and grain yield (0.25)
which means the possessing parent (5) favorable genes (additively action)
increasing grain yield as a result of improving yield components. Desired positive
significant GCA effects for other yield components were in 1000 grains weight in
parent(1) and spike length and no.grains.spike™ in parent (3) and no.spikes.plant™
in parent (6). That interpreted the additive type of gene action of the inheritance
nature of these traits. These results are in a harmony with Anwar et al, (2011).
Significant SCA effects toward the desired direction(affecting positively on plant
height) were found in 1x5 and 2x4 crosses (7.71 and 7.69 respectively). Other
crosses were low in these effects and possess genes negatively affecting plant
height. This perhaps means that one parent should be negative and another should
be affect on SCA effects. Flag leaf area showed positive significant SCA effects in



(1) and (5) parents (1.29 and 2.93 respectively), other significant effects were
negative, which means that the genes increasing leaf area have additive action
concentrate in (1) and (5) parents. Cross 2x3 gave the highest significant positive
effects of SCA for each no.spikes.plant™ (1.36) and grain yield (4.20) addicting of
abundance genes of these parents increasing no.spikes.plant™and grain yield which
regarded a good combiner for obtaining superior hybrids produces transgressive
segregation (14). The no. of grains.spike™ and 1000grains weight have positive
significant SCA effects in 2x4 (10.63) and 3x6 (7.02). Remarkably mediumxhigh
and lowxlow gave the highest values of positive SCA effects as a result of parental
gene combinations. The present results are in agreement with Hassan et al, (2007).
Hybrid vigor is the most important parameter in output of breeding program
which was positive and significant in most traits of crosses under investigation
(Table 4). Flag leaf area exhibited positive highly significant hybrid vigor
estimates (11.61 and 9.52 for 1x5 and 2x4 crosses respectively, also superiority
over better parent were obviously in no. spikes.plant™ (1.93 and 2 fore 2x3 and
2x4 crosses respectively), besides no.grains.spike™ (14.18 , 19.49 , 16.81 and 21.67
forlx6 , 2x4 , 2x6 and 4x6 crosses respectively). Only 2.23) in 1000grains weight
and spike length respectively. 3x6 cross showed highly positive significant hybrid
vigor (9.38 and Superiority of 2x3 and 2x4 crosses in grain components traits were
reflected in positive significant hybrid vigor in grain yield for the two crosses
respectively. F1's significantly differs from best parents in plant height of 1x5 |
2x3 and 2x4 crosses and in flag leaf area of 1x4 ,1x5 and 2x4 crosses. Many traits
were better than their higher parent significantly in no. spikes.plant™ (1x2 , 1x3 ,
1x5 , 2x3 |, 2x4 and 4x5 crosses) while no.grains.spike™ exhibited significant
positive differences of 1x4 , 1x6 , 2x3 , 2x4 , 2x6 and 4x6 crosses). Also, 2x3 ,
2x4 and 3x4 exceeded their best parent significantly in spike length besides of 1x3
and 4x5 crosses in grain yield which were regarded the most complex and
important traits of plant.
Table (2): Analysis of variance represented by M.S. for the traits studied

S.0.V. d.f Traits
: Plant Flag No.spi | Spike length | No.grains. | 1000grain Grain
height | leafarea | kes. (cm) spike™ s weight | yield (g)
(cm) (cm?) | plant® (@)
Blocks 2 3.27 21.25 | 8.82** 2.32 165.85* 11.48 31.94*

Genotypes | 20 | 62.28** | 69.31** | 2.82** 3.07** 157.08** | 33.25** 18.60**
GCA 5 | 73.16** | 83.40** | 2.04** 4.17** 55.89** 60.55** 3.00
SCA 15 | 58.65** | 64.63** | 3.08** 2.70** 190.75** | 24.23** 23.82**
Error 40 | 10.76 6.14 0.31 0.39 13.61 2.21 2.67
C.V. 10.64 28.80 24.08 15.86 25.32 14.90 32.62

8°GCA/ 8°SCA 0.16 0.16 0.07 0.20 0.03 0.33 0.002




Traits




Plant Flag leaf | No.Spikes Spike No.grains. | 1000Grai | Grain yield.
Height(cm) | Area(cm?) | .Plant® | length(cm) | spike™ ns plant™(gm)
weight(g)

1 Mean 70.23 24.82 5.966 10.07 41.67 43.20 10.83
Gi -0.77 1.29 -0.39 -0.32 -2.22 177 0.22
2 Mean 70.33 19.65 5.43 10.21 41.67 37.32 8.50
Gi 1.10 -1.65 -0.03 0.10 0.06 -0.84 -0.50

3 Mean 74.10 25.36 6.56 10.08 48.44 34.74 11
Gi 1.53 0.21 0.19 0.14 0.12 -1.07 0.24
4 Mean 67.57 19.04 6.33 8.94 37.83 35.64 8.33
Gi -2.75 -1.83 0.19 -0.21 -0.15 -1.56 -0.40
5 Mean 72.16 30.29 4.56 12.22 55.64 44.82 11.30
Gi 1.67 2.93 -0.54 0.71 2.55 2.21 0.25
6 Mean 72.66 24.43 8.30 9.57 40.20 33.49 12.33
Gi -0.79 -0.96 0.22 -0.42 -0.37 -0.50 0.18
SE(qi) 0.35 0.26 0.06 0.06 0.39 0.16 0.17
Ix2 | Mean 71.20 29.39 7.40 42.59 35.70 10.76 11.16
Sij -3.24 0.85 0.49 -0.06 -6.01 -3.91 -1.77
Ix3 | Mean 76.82 3112 8.03 50.53 39.18 10.90 15.83
Sij 1.95 0.71 0.9 0.03 1.86 -0.2 2.14
x4 | Mean 68.23 32.38 7.23 51.66 39.49 11 13.66
Sij -2.34 4.03 0.10 0.49 3.26 0.58 0.62

1x5 | Mean 82.73 41.87 7.53 53.32 42.14 11.88 17
S| 1.71 8.74 1.13 0.44 2.51 -0.53 3.29

1x6 | Mean 73.13 28.18 6.29 55.85 42.10 10.07 15
S| 0.59 -1.03 -0.76 -0.23 1.67 214 1.37
2x3 | Mean 82.96 31.00 8.5 57.49 37.66 12.35 17.16
Sij 6.20 3.54 1.36 1.06 6.52 0.89 4.20

2x4 | Mean 80.15 29.18 8.33 61.31 37.36 11.82 16
Sij 7.69 3.77 1.19 0.89 10.63 1.073 3.68
2x5 | Mean 79.63 31.92 6.73 52.24 38.97 11.84 13.66
Sij 2.73 1.74 0.33 -0.02 -1.14 -1.08 0.69
2x6 | Mean 73.03 28.30 6.73 58.63 39.74 10.94 135
Sij -1.39 1.94 -0.43 0.21 8.16 2.40 0.60
3x4 | Mean 69.26 27.93 7.43 45.64 34.25 11.60 12.5
Sij -3.63 0.65 0.06 0.63 -5.09 -1.79 -0.56
3x5 | Mean 79.73 30.64 6.43 55.40 37.48 11.13 13.16
Sij 2.40 -1.40 -0.19 -0.77 1.96 -2.34 -0.55
3x6 | Mean 74.10 32.59 6.86 50.40 44,13 12.31 13.83
Sjj -0.75 4.44 -0.53 1.54 -0.11 7.02 0.18
4x5 | Mean 71.43 32.06 7.66 58.02 41.28 12.77 15.83
S -1.59 2.06 1.03 1.22 4.85 1.93 2.75
4x6 | Mean 72.49 27.93 7.06 61.87 34.82 10.50 14.66
Sij 1.93 1.84 -0.33 0.09 11.62 -1.80 1.66
5%x6 | Mean 74.33 28.75 7 45.26 39.02 10.99 12.33
S -0.66 -2.11 0.33 -0.35 -7.69 -1.37 -1.32
L.S.D.(0.05) 7.81 5.90 1.33 8.78 3.54 1.49 3.47
SE(ij)(0.05) 0.80 0.60 0.13 0.15 0.9 0.36 0.39




Table (3): General combining ability (GCA) and specific combining ability
effects (SCA) with means of studied traits for parents and their crosses

Table (4): Hybrid vigor in growth , grain yield and it's components traits of
bread wheat crosses

Crosses Traits
Plant Flag leaf | No.spikes. | No.grains. | 1000grains Spike Grain
hight(cm) | area(cm?) | plant™ spike™ weight(g) | length(cm) | yield.
Plant™ (g)
1x2 0.86 4.56 1.43* 0.77 -7.49%* 0.54 0.33
1x3 2.72 5.75 1.46* 0.77 -4.01* 0.82 4.83*
1x4 -2 7.56* 0.90 9.99** -3.70* 0.92 2.83
1x5 10.57* 11.61** 1.56* -2.02 -2.68 -0.33 5.70**
1x6 0.46 3.36 -1.90* 14.18** -1.09 0 2.67
2%3 8.86* 5.63 1.93%* 9.05* 0.34 2.14* 6.16**
2x4 9.82* 9.52** 2** 19.49** 0.04 1.61* 7.50**
2x5 7.46 1.67 1.30 -3.40 -5.85** -0.38 2.36
2x6 0.36 3.87 -1.56* 16.81** 2.42 0.72 1.16
3x4 -4.84 2.56 0.86 -2.80 -1.38 1.52* 1.50
3x5 5.63 0.39 -0.13 -0.23 -7.34%* -1.08 1.86
3%6 0 7.22 -1.43* 1.96 9.38** 2.23** 1.50
4x5 -0.73 181 1.33* 2.38 -3.54* 0.55 4.53*
4x6 -0.17 3.50 -1.23 21.67** -0.81 0.93 2.33
5x6 1.66 -1.49 -1.30 -10.38* -5.80%* -1.22 0

It was composed by other yield components, however significant positive
hybrid vigor in the most important yield components trait(no.spikes.plant™) and
frequently low negative values of hybrid vigor responsible for superiority than
others (Kumar et al, 2011 ; Mujahid et al, 2000).

Comparing SCA variances in plant height of parent (3) (10.861) and parent
(5) (14.34) (Table 5) clarify higher ability of parent (3) than (5) for transmitting
this trait to offspring than parent (5), but the latter have large ability for
transmitting their genes of leaf area to their F1's as a result of low SCA variance
(19.91) comparison with parent (1) (21.12). GCA variances ranged from (0.17-
7.17) for plant height and (-1.90)-(8.38) for flag leaf area. Parent (6) have higher
value for GCA effect with low SCA variances in no.spikes.plant™ comparison to
parent (4) which have less GCA effect and SCA variance, that stating of important
parent (6) of transmitting their genes to offspring, while parent (4) have less ability
for transmitting their genes to offspring. Both spike length and no.grains.spike™
have the same genetic behavior in parent(5) that have high positive significant
GCA effects and low SCA variances (0.43) for spike length and no. grains.spike™
(17.72) comparison with parent (3) which have less SCA variance and non



significant GCA effect for these traits respectively. Higher genetic ability for
transmitting genes in parent (5) than other parents obtained from low SCA
variances for the significant positive values of 1000 grain weight and grain
yield.plant™ , therefore , parent (5) is more important than parent (1) and (3) fore
obtained significant hybrid vigor in these traits respectively (table4) which are in
charge of increasing opportunity of appearance transgressive segregations in
descendants.

Table (5): GCA and SCA variances of traits studied

Parents Traits
Varian Plant Flag leaf | No.spike Spike No.grains. 1000 Grain
ce height area S. plant'l length spike'l Grains yield.plan

(cm) (cm?) (cm) weight(g) t*(g)

1 0°GCA 0.17 1.43 -0.01 0.087 4.39 3.05 -0.05
0°SCA 15.33 21.12 0.60 -0.04 23.05 4.19 4.07

2 3°GCA 0.80 2.49 -0.01 -0.005 -0.53 0.62 0.14
3°SCA 24.80 5.95 0.82 0.96 59.09 5.11 7.67

3 0°GCA 1.93 -0.19 0.02 0.005 -0.52 1.07 -0.04
0°SCA 10.86 6.15 0.61 0.96 13.12 13.77 4.59

4 3°GCA 7.17 3.11 0.02 0.03 -0.51 2.34 0.05
3°SCA 16.43 7.01 0.52 0.57 71.22 1.98 5.02

5 0°GCA 2.33 8.38 0.28 0.49 5.99 4.81 -0.04
0°SCA 14.34 19.91 0.52 0.43 17.72 2.20 411

6 3°GCA 0.20 0.68 0.03 0.16 -0.40 0.16 -0.07
3°SCA -2.85 5.47 0.18 0.48 74.15 15.25 0.55

Additive and dominance types of genes action were significant in most of
yield components. It was computed depending on GCA and SCA variances
components and, therefore, reflected the amount of their considerations. Additive
types of genes action were highly significant in plant height, spike length and 1000
grain weight and significant in flag leaf area and no.spikes.plant™ (Table 6). Most
traits studied have dominance gene action greater than additive besides significant
environmental and phenotypic variances. These results are in a harmony with
Akram et al, (2008) , Rabbani, (2009) and Saeed, (2010) which that refered of
importance dominance gene action in wheat traits.Heritability estimates in narrow
sence were moderate (0.21 , 0.23 , 0.25 and 0.37) in plant hight, flag leaf area,
spike length, and 1000 grain wieght respectivily. These results are in agreement
with the findings of Ahmad et al, (2007) and Al-Taweel, (2009). Broad sense
heritability was remarkably high in all traits and ranged from 0.94-0.85 because of
upraising dominance genetic variances in comparison with environmental
variances controlling inheritance of these traits, and that means 85-94% of



differences caused by genetic effects on such traits. Average degree of dominance
were more than 1 for all traits with assurance of controlling over dominance of
inheritance such traits. Genetic gain from selection ranged from 0.01 for grain
yield.plant® and 2.379 for 1000 grains weight and calculating percentage of
genetic advance over all means for each trait revealed low values ranged from
0.12-7.41 as a result of low Narrow heritability and phenotypic variances.

Table (6): Variance components and genetic parameters of traits studied

Traits Genetic Parameters

VG | VSCA O°E 5°A 3°D 3°G d°P H%s | H%s. a Gi Gi%

CA
Plant 2.6 15.96 3.57 5.20 15.96+ | 21.16% 24,75 0.21 0.85 247 1.84 | 248
height(cm) +2.34 +1.83 6.75 0.58 +0.96
Flag leaf 3.21 | 19.49 2.04 6.43 19.49 25.93+ 27.98 0.23 0.92 2.46 214 | 7.41
area(cm?) +1.34 +2.07 +7.40 0.05 +5.11
No.spikes. | 0.07 0.92 0.10 0.14 0.92 1.06 1.17 0.12 0.91 3.58 0.23 3.35
plant? +0.06 +0.06 +0.35 +0.01 +0.20
Spike 0.15 0.77 0.13 0.31 0.77 1.08 1.21 0.25 0.89 2.21 0.50 | 4.55
length(cm) 8 +0.08 +0.10 +0.31 +0.01 +0.23
No.grains. 1.76 | 59.04 4,54 3.52 59.04+ 62.56 67.10 0.05 0.93 5.78 0.75 1.49
spike? 297 | #2.99 21.83 £0.60 | *11.21
1000Grains | 2.43 7.33 0.73 4.86 7.33 12.20 12.94 0.37 0.94 1.73 2.37 6.14
weight(gm) +0.48 +1.39 +2.77 +0.18 +2.29
Grainyield. | 0.01 7.05 0.89 0.02 7.05 7.07 7.97 0.003 | 0.88 | 2275 [ 0.01 0.12
plant(gm) +0.58 +0.34 +2.73 +0.07 +1.03
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