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ABSTRACT

Two experiments were designed at Etay El-Baroud Agricultural Research
Station during four successive seasons, from 2002/2003 to 2005/2006 seascns. The
crosses evaluated were i.e., Sakha 93 x Davon.2 and Giza 168 x Gemmeiza 9. Five
populations ( Py, Pz, Fy, Fzand F3 ) were used in this concem.

Significant Fz mean values were obtained for all studied traits in both two crosses.
Then, various biometrical parameters in this study could be estimated.

Significant positive heterotic effects towards better parents were detected in each of
100-kernel weight and grain yield/plant in the two studied crosses and only for number
of kernels/spike in the first cross.

Over dominance towards highest parent was obtained for all studied traits in

both two crosses except for number of spikes/plant in the first cross wherease partial
dominance was resulted. On the other hand, complete dominance towards the
highest parent value was shown for number of kemels/spike in the second cross.
Inbreeding depression estimates were found to be significantly positive in the first
cross for ; number of spikes/plant, number of kernels/spike and grain yieid/plant. The
same direction was obtained only in the second cross for 100-kernel weight.
Additive type of gene effect resulted that, it was significant positive in the second
cross for; number of spikes/plant, number of kernels/spike and grain yield/plant.
Meantime, dominance gene effect showed that most of studied traits in both crosses
were significantly positive.

Heritability as a broad sense gave high value estimates and significant for all

studied traits in both iwo crosses while , heritability as a narrow sense showed the
same direction exceplt for , number of spikes / plant and number of kernels / spike in
the first cross whereas estimated low values .
Additive and additive X dominance type of gene action showed significant for 100-
kernel weight . On the other hand , dominance X dominance (e ) type of gene effec!
had an important role in the inheritance of number of kemnels / spike . Also |, plant
breeder can depends on the expected values when make the selection that it were
approximately equal to the actual one .

The obtained results indicated that the selection for the studied traits may be
aclually in the early generation but it may be more effective if past poned to late one .
Also , these study conciluded that , it can be take in consideration the second cross {
Giza 168 X Gemmeiza 9 ) ic improve the breeding program in the National Wheat
Research Program .

INTRODUCTION

in Egypt, wheat (Triticum aestivum L) is the most important cereal
crop. However, the gab beiwean the local production and consumption is
continuously increase due to increasing the country population with limited
cultivated area. Wheat breeders are always looking for mean and sources of
genetic improvements in grain yieid and its components and in other
agronomis characters.
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The Egyptian wheat cultivars have somewhat narrow genetic
background. Hybridization between the Egyptian wheat cultivars and exotic
materials may be carried out to increase the genetic variability. Knowledge of
the genetic relationship among individuals or populations is essential to
breeders for planning crosses to gain better selections for high yielding and
developing new promising lines.

Abul-Naas et al/ (1991) and Al-Kaddoussi et a/ (1994) reported that,
dominance component of gene action played an important role in the genetic
control for, number of spikes/plant, number of kernels/spike, 100 kemel
weight and grain yield/plant. On the other hand, Grumpacker and Allard
{1962) reported that, the efficiency in breading of self-pollinating crop plants
depended firstly, on accurate identification of hybrid combinations that had
the potentiality of producing maximum improvements and secondly, on
identifying, in early segregating generations, the superior lines among the
progeny of the most promising hybrids. Tharefore, maximum progress in
improving a character would be expected with a carefully designed pedigree
selection program when the additive gene action is the main component.

El-Hosary et al { 2000 ) found that, grain yield and its components in
diallel cross mating among eight parents, were controlled by both, additive
and non-additive gene effects. In addition, concerning the heritability as
narrow sense, Gouda et al ( 1993 ) showed that, it was ranged from 14 to 71
% for grain yield. Moustafa ( 2002 ), Hendawy ( 2003 ), El-Sayed { 2004 )
and Abdel-Nour st af ( 2005 ) reported that heritability estimates for yield and
its components were medium to high.

This work was conducted to study the genetic variance, gene action,
heritability and comparison between actual and expected genetic gain of two
bread wheat crosses derived from four parental bread wheat genotypes using
tive populations of each cross.

MATERIALS AND METHODS

Two crosses were used in the present study derived from four wide
diverse parental bread wheat cultivars. The names , pedigree and origin of
these parental genotypes are given in Table (1). These genotypes were
used to obtain the following two crosses; Sakha 93 x Dovin 2 and Giza 168 x
Gemmiza 9 to study the yield and its main components i .e ., number of
spikes/ plant, number of kernels/ spike , 100-kerne! weight (g) and grain yield/
plant {gm}.

Table (1): Names, pedigree and origin of the parental cultivars and lines.

Cultivar Pedigree Origin
Sakha 93 [Sakha 92/TR810328 EGYPT
S8871-15-2s-1s-0s.
Dovin 2 CMB4655-02AP- ICARDA
[BO0AP-300L-3AP-30CL-3AP-OL-OAP
Giza 168 MRL/BUC/SERI EGYPT
CM933046-8M-0Y-OM-2Y-OB-0GZ.
Gemmiza 9 IALD*S"/HUAC CMH74A.630/SX. EGYPT
ICGM 4583-5GM-1GM-OGM
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The experimental work of the present study was carried out at Etay
El-Baroud Agricultural Research Station, El-Behera Governate, during four
successive seasons from 2002/2003 to 2005 /2006. In the first season { 2002
/ 2003 ), the parental genotypes were crossed to obtain F; seeds. In the
second season ( 2003 / 2004 ), the hybrid seeds of the two crosses were
sown to give F, plants, at the same time, these plants were selfed to
produce F, seeds. Moreover, the same parents were crossed to have enough
F, seeds. The new hybrid seeds and part of seeds whereas obtained from F,
selfed plants (F, seeds) were kept in refrigerator to planted in the final
experiment. In the third season ( 2004 / 2005 ), two F; hybrid seeds were
sown to produce F, plants, each of F, plants were selfed to produce F,
seeds. In addation, Fy and F, plants were selfed to produce F; and F; seeds,
respectively. In the fourth season ( 2005 / 2006 ), the obtained seeds for the
five populations ( Py , P, , Fy, F2, and F; ) of the two crosses were
evaluated using randomized complete block design with three replications.
The experimental unit was two rows for each of parents and F, progenies
totaling 20 plants from each of them, 20 rows for F, generation totaling 200
plants and five rows for F; families totaling 50 plants. Each row was 2m.long
and 20cm. apart between rows. The plants within the same row were
10cm.apart. The data were recorded on an individual guarded plants for
number of spikes/ptant, number of kernels/spike, 100 kernel weight (g} and
grain yield/plant (g).

Various biometrical parameters in this study would only be calculated it
the F; genetic variance was found to be significant. in this concern, F;
genetic variance were found to be significant. Heterosis % was expressed as
percentage deviation of F; mean performance from better parent values
(heterobeltiosis). Potence ratio (P} was also calculated according to Peter
and Frey (1966). Inbreeding depression % was calculated as the difference
between the F, and F, means expressed as percentage of the F, mean.

The estimates of mean effect parameter (m), additive-additive x
dominance (d), dominance (h), dominance x dominance (e) and
additive x additive (i) were obtained by five parameters model illustrated by
Hayman model according to Singh and Chaudhary ( 1985 ).

Heritability was calculated as both broad and narrow senses according to
Mather s procedure [ 1949 ) and parent ofif-spring regression according to
Sakai ( 1960 }. On the other hand, the expected and actual genetic advance
(Ag ) was computed according to Johansen et al (1955). Similarly, the
genetic gain percentage of the F; and F. mean performance (Ag % } was
estimated using the method of Miller et ai ( 1958 ).

RESULTS AND DISCUSSION

The choice of thz parents tc be used in crossing in breeding
programs are the most important problem facing the breeder .If the parents
are precisely selected. The disered recombinations will be found in the
segregated generations ( Mahrous, 1298 ) . Parental differences in response
to their genetic background were found to be significant in most characters
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under investigation. The F; populations were also significant for all studied
characters in the two crosses. Thus, different biometrical parameters used in
this study were estimated. Means and variances of five populations i.e., ( P, ,
P , Fy, Fa2, and Fy ) for the studied characters in two crosses are presented
in Table (2). Heterosis, potence ratio (P), inbreeding depression percentage
and different gene actions for the four studied characters are given in Table

{3).

In self pollinated crops such as wheat , plant breeders have been
investigated the possibility of developing hybrid cultivars . The feasibility of
growing hybrid cultivars depends on the economic production of large
quantitative  of hybrid seeds and significant superiority in yield as well as
best performance of hybrids compared to the current commercial cultivars
{ Mahrous, 1998 ) . On the other hand, heterosis over better parent may be
useful in identifying the best hybrid combinations but these hybrids can be
immense practical value if they involve the best cultivar of the area (Prasad
et.al.,, 1998} .

Significant positive heterotic effect was found for all characters
except for number of spikes/plant in the first and second crosses and, for
number of kernels/spike in the second cross where it was significantly
negative. These results are similarly as those reported by Moshref (1996
JHendawy (1998 ), El-Hosary et ak 2000 ), Moustafa { 2002 ), Hendawy
{2003 ),El Sayed (2004),Abdel-Nour Nadya et af { 2005 ), Abdel-Nour, Nadya
and Moshref( 2006 ).

Number of spikes/plant, number of kernels/spike and 100 kernel
weight are the main components of grain yield. So, increasing heterosis, if it
found in one or more of these atiributes may be lead to faverable yield
increasing in hybrid.

The absence of significance in heterosis for number of spikes/plant in
the first and second crosses may be due to the lower magnitude of the non
additive gene action. These results are in agreement with Keteta et af. (
1976) and El-Rassas and Mitkess ( 1985 ). The pronounced heterotic effect
for 100 kernel weight in the first cross {Sakha 93 x Dovin 2) and second one
{Giza 168 x Gemmiza 9) may be take in consideration in a breeding program
for high yielding ability by selecting for this character.

Potence ratio (P) whereas indicated the overdominance was resulted
for all studied characters except for, number of kerneis/spike in the second
cross which showed complete dominance towards the higher parent. On the
other hand, number of spikes/plant showed partial dominance in first cross.
These results are in agreemant with those obtained by Rady ef al { 1981 },
Moustafa ( 2002 ),Hendawy ( 2003 ), Al- Kaddoussi et a/ (1994), Mosaad
et al (1990} and Abdel-Nour, Nadya and Moshref ( 2006 ).
inbreeding depression values obtained in the two crosses illustrated that all
studied characters show significant values except for; number of spikes/plant,
number of kerneis per spike and grain yield per plant in the second cross .
On the other hand, 100 kernel weight in the first cross significant negative
inbreeding depression value was detected.
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These resulls, since the expression of heterosis in the Fy may be followed by
reducing in F, performance. The obtained results for most crosses were in
harmony with those obtained by Khalifa et al ( 1997 ). Significant positive
heterosis and significant inbreeding depression were obtained for grain
yield/plant and for number of kernels per spike in the first cross and for 100-
kernel weight in the second one. On the other hand, significant positive
heterosis and significant negative inbreeding depression for 100-kernel
weight in the first cross were detected. The contradiction between heterosis
and inbreeding depression estimates values may be due to the presence of
linkage between genes in these materials, Van der
Veen {1959).

The choice of the most effect of breeding procedures depends to a
large extent on the knowledge of the genetic system contributing the selected
characters . Therefore , the nature of gene action was also computed by
using five parameters analysis { Hayman modle ) according to Singh and
Chaudhary (1985) and presented in Table (3).

The estimated mean effects of F, (m), which reflects the contribution
due to overall means plus the locus effects and interactions of the fixed loci,
was found to be highly significant for all the studied characters. Additive gene
effect (d*) was positively significant for; number of spikes/plant, number of
kernels/spike and grain yield/plant in the second cross. On the other hand,
(d*) was negatively significant for, number of spikes/plant, and grain
yield/plant in the first cross and for 100 kernel weight in the two studied
crosses. These results suggested that, the potential for obtaining further
improvement for the former characters could be realized by appling pedigree
selection program. These rasults were greatly agreed with those obtained by
Amaya etal (1972 ), Hendawy ( 1998 ), El Hosary et a/( 2000 ), Moustafa
( 2002), Hendawy (2003 ),El Sayed (2004 ), Abdel-Nour, Nadya and
Moshref ( 2006).

Dominance gene effect (h) was significantly positive for number of
kernels/spike in the two crosses, and for number of spikes/plant and grain
yield/plant in the second cross only. The same direction was detected for 100
kernel weight in the first cross. On the other hand, 100 kerne! weight showed
significantly negative (h) in the second cross.  Significance of these
components indicated that, both additive and dominance gene effects are
important in the inheritance of these characters. Hence , selection of the
desired characters may be practiced in the early generations but may be
more effective in latest one, Shehab EI-Din {1993 ).

Dominance x dominance (e) type of gene action was significantly
positive for 100 kernel weight in the two crosses and number of spikes/plant
in the first cross. At the same time, number of spikes/ plant and grain yield
per plant showed significant negative (g) component for cross M . On the
other hand, positive significant additive x additive type of spistasis (i) was
detected in both of two studied crosses for , number of kernels/spike and in
the second cross for number of spikes/plant, and grain yield/plant. Also,
significant negative ( i ) values were detected for number of spikes/plant in
the first cross and 100-kernel weight in the second one.
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The important role of both additive and non - additive gene actions in
certain studied characters indicated that , selection procedure based on the
accumulation of additive effects may be very successful in improving these
characters, Similar approaches were reported by Gouda et al (1993 ),
Al-Kaddoussi et al (1994), El Hosary et al( 2000 ), Moustafa (2002 ) and
Hendawy (2003 ).

Heritability in both broad and narrow senses between generations
(parent off-spring regression) are presented in Table (4). High heritability
values as a broad sense were detected for all the studied characters. High to
moderate estimates of narrow sense heritability and parent off-spring
regression were found for all the studied characters in the two studied
crosses. The difference in magnitude of both narrow sense and parent off-
spring regression heritability estimates for all the studied characters may be
assure the existence of both, additive and non - additive gene effects in the
inheritance of these characters. Similarly, Jatasra and Paroda ( 1980 ),
Mosaad et al (1990), Moshref ( 1996 ), El Sayed ( 2004), Abdel-Nour Nadia
et al (2005 ) reported these conclusions. Also, expected genetic gain and
actual gain for all studied characters are shown in Table (4).

The expected genetic advance (Ag % of F;) and actual genetic
advance (Ag % of F3) ranged from moderate to high vaiues for all the studied
characters except for , 100-kernel weight in the two studied crosses. These
resuits indicated the possibility of practicing selection in early ganerations to
be assure that thess characters and hence, selecting high yielding
genotypes. Dixit &t al ( 1970 ) recorded that, high heritability was not
always associated with high genetic advance, but in order to make effactive
selection, high heritability should be associated with high genetic gain.
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