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ABSTRACT 
The present work was carried out during 2008/ 2009 to 2011/ 2012 to study five populations (P1, P2, F1, F2 and bulk 

of F3) for the three crosses i.e., Giza 168 × Pastor, Kanchan × Pastor and Debira × Kanchan under optimum and late 
sowing date in two experiments. The first experiment was planted in optimum sowing date (15 November) and the second 
was planted in late sowing (15 December) in Shandaweel Station, Sohag Governorate, Agriculture Research Center. The 
three crosses were significantly differed for almost the studied traits. Under optimum sowing date, highly significant and 
positive heterotic effects, compared to better parent, were found for maturity date in the second cross, number of kernels/ 
spike in the first cross, and 100-kernel weight and grain yield/ plant in the third cross. Under late sowing date, significant 
and positive heterotic effects were found for maturity and grain yield/ plant in the first and second crosses, and number of 
spikes/ plant in the second cross. 

Overdominance towards the higher parents, was detected under optimum sowing date for number of spikes/ plant in 
the second cross, grain yield/ plant in the first cross and 100-kernel weight and grain yield/ plant in the third cross. Under 
optimum and late sowing dates, inbreeding depression estimates were found to be significant and positive for heading date 
and 100-kernel weight. 

Additive gene effects under the optimum sowing date were positive and significant for maturity date in the second 
and third crosses, number of kernels/ spike in the second cross, 100-kernel weight and grain yield/ plant in the first cross. 
However, the additive gene effects under late sowing date were found to be significant and positive for maturity date in 
the second cross, number of kernels/ spike in the first and third crosses and grain yield/ plant in the first cross. Dominance 
gene effects were significant and positive for grain yield/ plant in the first and second crosses under optimum sowing date 
and maturity date in the first cross and number of kernels/ plant and grain yield/ plant in the third cross under late sowing 
date. 

Narrow sense heritability estimates ranged from 0% for number of spikes/ plant in the third cross, to 71.11% for 100-
kernel weight in the first cross under optimum sowing date, and from 31.14% for number of spikes/ plant in the second 
cross to 78.21% for maturity date in the first cross under late sowing date. The parent off-spring regression heritability, 
under optimum sowing date, were found to be high to moderate and ranged from 31.99% for number of spikes/ plant in 
the third cross to 77.19% for grain yield/ plant in the first cross, and from 49.11% for 100-kernel weight in the second 
cross to 77.85% for number of kernels/ spike in the first cross under late sowing date. 

The expected genetic gain, under optimum sowing date ranged from 0.16% for number of spikes/ plant in the third 
cross to 17.95% for grain yield/ plant in the second cross, and from 0.42% for 100-kernel weight in the third cross to 
18.42% for grain yield/ plant in the first cross under late sowing date. Actual genetic gain, under optimum sowing date 
ranged from 0.59% for 100-kernel weight in the third cross to 18.58% for grain yield/ plant in the second cross, while, 
under late sowing date it ranged from 0.58% for 100-kernel weight in the third cross to 20.69% for grain yield/ plant in the 
first cross. 
Key words: Bread wheat, Heterosis, heritability and gene actions. 

INTRODUCTION 
Grain yield in wheat is a complicated 

quantitative parameter and the product of its 
interaction with environment and several yield 
attributes affect grain yield. In Egypt, the late 
planting of wheat after harvesting cotton, maize and 
vegetables is one of the most limiting factors 
reducing yield. 

High temperature during post-anthesis, reduces 
duration of maturation, grain filling, grain number, 
1000-kernel weight and grain yield (Kaur and Behl, 
2010). Abd-EL-Shafi and Ageeb (1994) reported 
that grain yield was reduced under heat stress in 
upper Egypt in late planting, in the range of 30- 
46% in comparison with optimal planting. 

Wheat breeders are seeking to incorporate late 
heat tolerance in the wheat germplasm and to 
develop genotypes that are early in maturity in order 
to escape the terminal heat stress and, thus, suit well 
in the maize-wheat as well as in cotton-wheat 
cropping systems. The true knowledge of the gene 
action for various bread wheat traits is useful in 
making decision with regard to appropriate breeding 
systems. Abd-Allah and Mostafa (2011) found that 
additive gene effects were positive and significant 
for number of kernels/ spike and 100-kernel weight. 
Abd-Allah and Hassan (2012) reported that the 
additive gene effects played a major role in 
controlling the genetic variation for number of 
spikes/ plant, number of kernels/ spike and grain 
yield/ plant. Amein (2007) found that number of 
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grains/ spike prevalence of dominant gene action 
under both normal and heat stress, whereas, the 
dominance gene effects played a major role in 
controlling the genetic variations for 1000-grain 
weight and grain yield/ plant. Sallam (2008) pointed 
out the importance of both additive and dominance 
gene effects in the inheritance of 1000-grain weight. 
Fethi and Mohamed (2010) reported that dominance 
and dominance × dominance epistatic effects were 
more important than additive effects and other 
epistatic components for the grain yield. 

The heritability values are a measure of the 
genetic relationship between parents and progeny, 
hence considerable research work has been carried 
out to incorporate desirable genes in the present 
wheat varieties to increase the productivity of the 
crop (Memon et al., 2007). Low, medium and high 
narrow sense heritability estimates have been 
reported for yield and yield components in wheat by 
many researches among whom were Abd-Allah and 
Abd El-Dayem (2008), Abd-Allah and Mostafa 
(2011) and Abd-Allah and Hassan (2012). 
Meanwhile, values of heritability in narrow sense 
were more than 50% for days to heading, grain 
filling period and rate grain filling (Menshawy, 
2007).  

Information about association between early 
sowing and grain yield, and its components, can 
help breeders for increasing the selection efficiency. 
Tawfelis (2006) found significant variation in yield 
and its components among wheat genotypes under 
normal and late plantings. He also, reported that 
delaying sowing date reduced number of kernels/ 
spike, kernel weight and grain yield. 
The objectives of this study were to: 
1- Obtain information about genetic variance, gene 

action, heritability, actual and expected genetic 
gain under optimum and late sowing dates. 

2- Determine the relationships among earliness traits 
(heading and maturity dates) and each of grain 
yield and stress susceptibility index of these 
genotypes to produce good hybrids of early-
maturity and/ or tolerant to late sowing stress. 

MATERIALS AND METHODS 
Four bread wheat genotypes were chosen to 

form three crosses, viz., Giza 168 × Pastor, Kanchan 
× Pastor and Debira × Kanchan. (Table 1) shows 
name, pedigree and origin of the parental genotypes. 
This study was carried out at Etay Elbaroud 
Agriculture Research Station, Behera Governorate, 
Egypt, during four successive seasons from 2008/ 
2009 to 2011/ 2012. In the first season (2008/ 2009), 
the parental genotypes were crossed to obtain F1 
seeds for the three studied crosses. In the second 
season (2009/ 2010), the hybrid seeds of the three 
crosses were sown to give the F1 plants. These 
plants were selfed to produce F2 seeds. Moreover, 
the same parents were crossed again to produce F1 

seeds. The new hybrid seeds and part of the seeds 
obtained from F1 selfed plants (F2 seeds) were kept 
in refrigerator to the final experiment. In the third 
season (2010/ 2011), the F1 seeds were sown to 
produce F1 plants, which were selfed to produce F2 
seeds. In addition, the F1 and F2 plants were selfed 
to produce F2 and F3 seeds, respectively. The final 
experiment (the fourth season, 2011/ 2012) was 
conducted at Shandaweel Research Station, Sohag 
Governorate, Agriculture Research Center, A.R.C., 
where the five populations P1, P2, F1, F2 and F3 of 
the three crosses were evaluated under optimum 
sowing date (OS) and late sowing date (LS). 
Planting of (OS) was on November, 15 and (LS) 
was on December, 15 using a randomized complete 
block design with three replications, plants within 
rows were spaced 10 cm apart. Two rows were 
devoted for each parent and F1 progenies, five rows 
for F2 generation and 20 rows for F3 families for 
each cross. Data were recorded on individual 
guarded plants for number of days to heading, 
number of days to maturity, grain filling period 
(number of days from heading to maturity) and 
grain filling rate (the grain yield divided by grain 
filling period). 

Measurements were recorded, in optimum and 
late sowing dates, for number of spikes/ plant, 
number of kernels/ spike, 100-kernel weight and 
grain yield/ plant. The susceptibility index (SI) was 
used as a measure of late planting tolerance in terms 
of minimization of the reduction in grain yield or 
yield components caused by unfavorable versus 
favorable environments. (SI) was calculated for 
each genotype according to the formula of Fisher 
and Maurer (1978). 

D
)Y / Y - (1   SI OSLS=  

Where; 
SI = an index of late sowing susceptibility 
YLS = yield or yield components from late sowing 

experiment of a genotype. 
YOS = yield or yield components from optimum 

sowing experiment of a genotype. 
D = late sowing intensity = 1 – (mean YLS of all 

genotypes/ mean YOS of all genotypes) 
The studied traits were statistically analyzed 

using split-plot design and comparison between any 
two generations within the same cross, under 
optimum and late sowing dates, were carried out 
according to Gomez and Gomez (1984). Various 
biometrical parameters, in this study, were only 
calculated in the F2 genetic variance that was found 
to be significant. Herterosis was expressed as the 
percentage deviation of F1 mean performance from 
better parent values (heterobelitiosis). Inbreeding 
depression was calculated as the difference between 
the F1 and F2 means expressed as percentage of the 
F1 mean.  
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Table 1: Name, Pedigree and origin of the four bread wheat genotypes 
Code No. Name Pedigree Origin 

1 Giza 168 MRL/BUC//SERI Egypt 
2 Pastor PFAU/SERIM82//BOBWHITE ICARDA 
3 Kanchan  ICARDA 
4 Debira  India/ Syria 

The t-test was used to determine the 
significance of these deviations where the standard 
error (S.E) values were calculated as follows: 

( )VBPVF  BP - F  11 +=   
(S.E. for the better parent heterosis) 

( )2 121 VFVF  F - F +=   
(S.E. for inbreeding depression) 

Potance ratio (P) was also calculated according 
to Peter and Frey (1966). In addition, F2 deviation 
(E1) and F3 deviation (E2) were measured as 
suggested by Mather and Jinks (1971). 

Types of gene effects were estimated according 
to Hayman model (1958) as described by Singh and 
Chaudhary (1985) as follows: 

 F   m 2=   (mean effect of F2) 

 P 
2
1 - P 

2
1  d 21

* =   (additive effect) 

( )321 F 16 - F 12  F 4 
6
1 h +=  (dominance effect) 

( )123 F 8  F 24  F 16 
3
1  L +−=                  

(dominance × dominance) 

( ) L 
4
1 - h  P  P 

2
1  F - P  i 2121 +−+=  

(additive × additive) 
The variance of these estimates were computed 

as follows: 
Vm = VF2 

( )21
* VP  VP 

4
1  Vd +=  

( )321 VF 256  VF 144  VF 16 
36
1 Vh ++=  

( )123 VF 64  VF 576  VF 256 
9
1  VL ++=  

( ) VL 
16
1  Vh  VP  VP 

4
1 VF  VP  Vi 21 21 +++++=  

The standard errors of additive (d*), dominance 
(h), dominance × dominance (L) and additive × 
additive (i) were obtained by taking the square root 
of respective variances. Also, "t" test values were 
calculated by dividing the effects of d, h, L and I by 
their respective standard errors. 

Heritability was calculated in narrow sense 
according to Mather (1949) and parent off-spring 
regression according to Sakai (1960). Furthermore, 
the expected and actual genetic advance (∆ g) was 
computed according to Johanson et al. (1955). Like 
wise, the genetic gain, represented as percentage of 
the F2 and F3 mean performance (∆ g%), was 
estimated using the method of Miller et al. (1958). 

RESULTS AND DISCUSSION 
Parental differences in response to their genetic 

background were found to be significant for most 
traits under investigation. The genetic variance, 
within F2 population, was also found to be 
significant for all studied traits, in the three crosses, 
therefore, the different biometrical parameters, used 
in this investigation, were estimated. Means and 
variances of the five populations (P1, P2, F1, F2 and 
bulk F3) for the studied characters, in the crosses, 
are presented in (Table 2). 

Analysis of variance for the studied yield and 
yield characters in optimum and late sowing date 
experiments, as well as, grain filling period, grain 
filling rate and the susceptibility index is presented 
in (Table 3). Data further showed significant 
differences between crosses under late sowing date, 
for grain filling period and the susceptibility index 
of number of spikes/ plant, number of kernels/ 
spike, 100-kernel weight, grain yield/ plant and 
grain filling rate. Also, there were significant 
variations between generations in all studied 
characters. Meanwhile, the interactions between 
generations and the crosses were highly significant 
for all studied characters except grain filling rate 
under late sowing date. This may be due to the 
differences in the response of the studied wheat 
genotypes to the climatic factors in both sowing 
dates. Average of grain filling period and grain 
filling rate under the two sowing dates, and the 
susceptibility index of the studied traits of the three 
crosses, five populations in each cross are presented 
in (Table 4). Data in the first cross and the F1 
generation showed that P2 (Giza 168) gave the 
longest grain filling period under the two sowing 
dates. Also, in the second cross, the three 
generations (F1, F2 and F3) recorded the longest 
grain filling period under the two sowing dates. 
Conversely, in the third cross, the three generations 
(F1, F2 and F3) had the shortest grain filling period 
under the two sowing dates. However, the P2 (Giza 
168) of the first cross, Pastor parent in the second 
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cross and F1 in the third cross, recorded the highest 
grain filling rate. 

Susceptibility index (SI) was used as a 
parameter to provide a measure of stress tolerance 
based on minimization of yield, and its components, 
losses under late sowing compared to optimum 
sowing date. Low susceptibility (SI < 1) is 
synonymous with higher stress tolerance. The 
susceptibility index for number of spikes/ plant 
recorded highly significant tolerance values (S.I < 1) 
for P2 and F1 populations, in the first cross, F1, F2 
and F3 populations in the second cross and F1, F2 
and F3 populations in the third cross. Meanwhile, 
the susceptibility index for number of kernels/ spike 
showed highly significant tolerance values for F1 in 
the first cross only, but F3 showed no change under 
late sowing date. Only F3 generation in the first 
cross had highly significant tolerance for 100-kernel 
weight susceptibility index value. The populations 
P2, F1 and F3 in the first cross, F1 in the second cross 
and P2 in the third cross had highly significant 
tolerance values for grain yield/ plant. The 
susceptibility index of grain filling period showed 
highly significant tolerance values for P1, F2 and F3 
populations in the first cross, P2, F2 and F3 
populations in the second cross and P1, F1, F2 and F3 
populations in the third cross. In this connection, 
several investigators reported that there was a wide 
range of response to late sowing tolerance in wheat 
genotypes. Among those are Menshawy (2007), 
Abdel-Nour and Zakaria (2010), and Abdel-Nour 
(2011). 
Heterosis, Potance Ratio and Inbreeding 
depression: 

Heterosis, Potance ratio (P), inbreeding 
depression percentage and different gene action 
parameters, in the three crosses for the studied traits 
under optimum and late sowing dates, are given in 
(Table 5). Under optimum sowing date, highly 
significant and positive heterotic effects, compared 
to better parent, were found for maturity in the 
second cross, number of kernels/ spike in the first 
cross, and 100-kernel weight and grain yield/ plant 
in the third cross. Moreover, significant or highly 
significant and negative heterotic effects were found 
for number of spikes/ plant in the three crosses, 
number of kernels/ spike and 100-kernel weight in 
the second cross and 100-kernel weight in the first 
cross. However, insignificant heterotic effects were 
found for heading date in the three crosses, maturity 
date and grain yield/ plant in the first cross, maturity 
date and number of kernels/ spike in the third cross, 
and grain yield/ plant in the second cross. Similar 
findings were reported by Abd-Allah and Abd El-
Dayem (2008), Abdel Nour and Zakaria (2010), 
Abd-Allah and Mostafa (2011), Abd-Allah and 
Hassan (2012). Under late sowing date, the results 
generally paralled with those the optimum sowing 
date except for significant and positive heterotic 

effects for maturity date in the first cross, number of 
spikes/ plant in the second cross, and grain yield/ 
plant in the first and second crosses. Also, 
significant and negative heterotic effects were found 
for number of kernels/ spike in the first cross, and 
100-kernel weight in the third cross. These results 
are in agreement with those of Joshi et al. (2003) 
and Abd El-Haleem et al. (2009) who reported that 
heterosis above the better parent was significant and 
negative for heading and maturity indicating that 
dominance direction was toward the earlier parent. 

Potance ratio (P) under optimum sowing date 
indicated over dominance (P > 1) towards the higher 
parent for maturity date and number of spikes/ plant 
in the second cross, number of kernels/ spike and 
grain yield/ plant in the first cross and 100-kernel 
weight and grain yield/ plant in the third cross. 
Conversely, over dominance towards the lowest 
parent was found for heading date and number of 
spikes/ plant in the second cross, and 100-kernel 
weight in the second cross. Nearly complete 
dominance (P = 1) was found for maturity date and 
number of kernels/ spike in the third cross. Partial 
dominance towards the higher parent was recorded 
for heading date in the third cross and 100-kernel 
weight in the first cross. On the other hand, the 
potance ratio (P) under late sowing date indicated 
over dominance (P > 1) towards the higher parent 
for 100-kernel weight and grain yield/ plant in the 
second cross, and grain yield/ plant in the first cross. 
Partial dominance towards, the higher parent was 
recorded for number of spikes/ plant in the first and 
second crosses, and number of kernels/ spike in the 
third cross. Over dominance for number of spikes/ 
plant, 100-kernel weight and grain yield were 
reported by Abd-Allah and Mostafa (2011) and 
Abd-Allah and Hassan (2012). Partial dominance 
towards the higher parent for number of kernels/ 
spike was reported by Abd-Allah and Mostafa 
(2011) and Abd-Allah and Hassan (2012). 

Inbreeding depression measured the reduction 
in performance of F2 generation compared to their 
F1's due to inbreeding. Under optimum sowing date, 
positive and highly significant values were found 
for heading date and 100-kernel weight in the first 
and second crosses. Meanwhile, under late sowing 
date, positive and highly significant values were 
found for heading date, maturity date, number of 
kernels/ spike and 100-kernel weight in the first 
cross, heading date and 100-kernel weight in the 
third cross and for number of kernels/ spike in the 
second cross. The obtained results, for most of 
studied traits, were in harmony with Abd-Allah and 
Abd El-Dayem (2008), Abd-Allah and Mostafa 
(2011) and Abd-Allah and Hassan (2012). However, 
inbreeding depression was significant and negative, 
under the two sowing dates, for number of spikes/ 
plant and grain yield/ plant in the three crosses, and 
under late sowing date for number of kernels/ spike 
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in the second cross and 100-kernel weight in the 
third cross. Sharma et al. (2002) reported that 
significant and negative inbreeding depression was 
recorded frequently for yield and yield contributing 
traits indicating that the F2 was superior to the F1. 
The coincidence of sign and magnitude of heterosis 
and inbreeding depression was detected for most 
traits, this is logic and expected since the expression 
of heterosis in F1 will be followed by a considerable 
reduction in F2 due to homozygosis. 
Gene actions: 

Nature of gene action was determined using the 
five parameters model (Table 3). The estimated 
mean effects of F2 (m), which reflects the 
contribution due to the over-all mean plus the locus 
effect and interactions of fixed loci, were found to 
be highly significant for all the studied characters in 
all crosses under the two sowing dates. The additive 
gene effects (d*), under the optimum sowing date 
were found to be significant and positive for 
maturity date in the second and third crosses, 
number of kernels/ spike in the second cross, 100-
kernel weight and grain yield/ plant in the first 
cross. The additive gene effects (d*), under the late 
sowing date, were found to be significant and 
positive for maturity date in the second and third 
crosses, number of kernels/ spike in the first and 
third crosses and grain yield/ plant in the first cross. 
However, significant and negative additive effects 
(d*), under the two sowing dates, were detected for 
maturity date and number of spikes/ plant in the first 
cross, number of kernels/ spike in the first and third 
crosses, and grain yield/ plant in the second cross 
under the optimum sowing date. Also, significant 
negative additive effects (d*), under late sowing 
date, were detected for number of spikes/ plant in 
the third cross, and number of kernels/ spike in the 
second cross. The magnitude of additive gene 
effects were small relative to the corresponding 
dominance effects in the former characters, 
suggesting that bulk selection is a useful breeding 
method for improving these populations. 

Dominance gene effects (h) were found to be 
significant and positive for grain yield/ plant in the 
first and second crosses only under optimum sowing 
date, while in the late sowing date, the dominance 
gene effects (h) were found to be significant and 
positive for maturity date in the first cross and 
number of kernels/ plant and grain yield/ plant in the 
third cross. When dominance genes are present, it 
would tend to be in favor of production of hybrid 
wheat, while the existence the additive gene action 
in the gene pool encourages the improvement of 
characters by selection program. The traits with no 
genetic effects indicated that all the variability was 
attributed to environment. Dominance × dominance 
(L) types of gene action were found to be positive 
and significant for 100-kernel weight under 
optimum sowing date and for grain yield/ plant 

under late sowing date in the first cross only. 
However, dominance × dominance (L) type of gene 
action were found to be negative and significant for 
heading date and number of kernels/ spike in the 
first cross under optimum sowing date, and for 
number of kernels/ spike and grain yield/ plant in 
the second cross under late sowing date. Significant 
and positive additive × additive type of epistasis (i) 
under optimum sowing date were detected for 
heading and maturity dates in the third cross, and for 
grain yield/ plant in the first and second crosses. 
Also, significant and positive additive × additive 
type of epistasis (i), under late sowing date, were 
recorded for number of spikes/ plant, 100-kernerl 
weight and grain yield/ plant in the first cross; 
maturity date, number of spikes/ plant and number 
of kernels/ spike in the third cross and 100-kernel 
weight in the second cross. The important roles of 
both additive and non-additive gene actions, in 
certain studied characters, indicate that selection 
procedures based on the accumulation of additive 
effects would be successful in improving these 
characters. Farag (2009), reported that, among the 
epistatic components, the dominance × dominance 
was greater in magnitude than additive × additive in 
most studied traits. When additive effects are larger 
than non-additive ones, it is suggested that selection 
in early segregation generations would be effective, 
while, if non-additive portion is larger than additive, 
the improvement of the characters needs intensive 
selection through later generations. 
F2 and F3 deviations (E1 & E2): 

Significant and positive F2 deviation (E1) was 
found for heading and maturity date in the second 
cross only under optimum sowing date, while, 
negative values were obtained for maturity date, 
number of spikes/ plant and grain yield/ plant in the 
third cross, and number of spikes/ plant in the 
second cross. On the other hand, insignificant F2 
deviations were detected for heading date in the first 
and third crosses, maturity date in the first cross, 
number of spikes/ plant in the second cross, number 
of kernels/ spike and 100-kernel weight in the three 
studied crosses, and grain yield/ plant in the first and 
second crosses. However, under late sowing date, 
significant and positive F2 deviation was found for 
heading date in the third cross, and maturity date in 
the first and second crosses. Meanwhile, significant 
negative F2 deviations were found for number of 
spikes/ plant in the first and third crosses, number of 
kernels/ spike in the three studied crosses, 100-
kernel weight in the first and second crosses and 
grain yield/ plant in the second and third crosses. 
Also, insignificant F2 deviations were detected for 
heading date in the first and second crosses, 
maturity date in the third cross, number of spikes/ 
plant in the second cross, 100-kernel weight in the 
third cross and grain yield/ plant in the first cross. 
These results may indicate that epistatic gene effects 
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had major contribution in the inheritance of these 
traits under the two sowing dates. 

F3 deviation (E2), under optimum sowing date, 
was found to be positive and significant for heading 
date in the three crosses, maturity date in the second 
cross and number of kernels/ spike in the first cross. 
However, negative and significant F3 deviation 
values were detected for maturity date in the third 
cross, number of spikes/ plant in the three studied 
crosses and grain yield/ plant in the first and third 
crosses. Also, insignificant F3 deviations were 
detected for maturity date in the first cross, number 
of kernels/ spike in the second and third crosses, 
100-kernel weight in the three crosses and grain 
yield/ plant in the second cross. 

Moreover, F3 deviations, under late sowing 
date, recorded significant and positive values for 
heading date in the third cross, maturity date in the 
three studied crosses and number of kernels/ spike 
in the first and second crosses, while, F3 deviation 
was found to be significant and negative for number 
of spikes/ plant in the three crosses, number of 
kernels/ spike in the third cross, 100-kernel weight 
in the second cross, and grain yield/ plant in the 
three studied crosses. On the other hand, 
insignificant F3 deviation was detected for heading 
date in the first and second crosses and 100-kernel 
weight in the first and third crosses. The F2 
deviations were accompanied by F3 deviations in 
most cases, indicating the presence of epistasis and 
should require more attention in wheat breeding 
programs.  
Heritability: 

Heritability estimates in narrow senses, and 
between generations (parent off-spring regression), 
under the two sowing dates, are presented in (Table 
4). Narrow sense heritability values, under optimum 
sowing date, were detected for all studied characters 
and ranged from zero% for number of spikes/ plant 
in the third cross, to 71.11% for 100-kernel weight 
in the first cross. Moreover, narrow sense 
heritability values, under late sowing date, were 
recorded for all studied traits and ranged from 31.14 
% for number of spikes/ plant in the second cross to 
78.21% for maturity date in the first cross. The 
parent off-spring regression heritability, under 
optimum sowing date, were found to be high to 
moderate and ranged from 31.99% for number of 
spikes/ plant in the third cross to 77.19% for grain 
yield plant in the first cross. Moreover, parent off 
spring regression heritability, under late sowing 
date, were found to be high to moderate and ranged 
from 49.11% for 100-kernel weight in the second 
cross to 77.85% for number of kernels/ spike in the 
first cross. The differences in magnitude of both 
narrow sense and parent off-spring regression 

heritability estimates, for all the studied characters, 
would ascertain the presence of non-additive genes 
and environmental effects in the inheritance of these 
characters. The heritability estimates from the two 
sowing dates showed that the first cross had the 
better chance for genetic improvement in yield and 
yield components. This conclusion was reported by 
several researchers, i.e., Abd-Allah and Abd El-
Dayem (2008), Abd-Allah and Mostafa (2011) and 
Farooq et al. (2011). 

The expected genetic gain versus actual gain, 
under the two sowing dates, are presented in (Table 
6). The results revealed that the expected genetic 
advance, as a percentage of F2 (∆ g%), under 
optimum sowing date, ranged from 0.16% for 
number of spikes/ plant in the third cross to 17.95% 
for grain yield/ plant in the second cross. However, 
the expected genetic advance, as a percentage of F2 
(∆ g%) under late sowing date, ranged from 0.42% 
for 100-kernel weight in the third cross to 18.42% 
for grain yield/ plant in the first cross. The actual 
gain, as a percentage of F3, under optimum sowing 
date ranged from 0.59% for 100-kernel weight in 
the third cross to 18.58% for grain yield/ plant in the 
second cross. Also, the actual gain, as a percentage 
of F3, under late sowing date ranged from 0.58% for 
100-kernel weight in the third cross to 20.69% for 
grain yield/ plant in the second cross. The highest 
estimates of narrow sense heritability, which was 
associated with the highest genetic advance, were 
detected for number of kernels/ spike in the first and 
second crosses, and grain yield/ plant in all crosses, 
indicating the presence of sufficient variability for 
the improvement of those two characters. These 
results indicate the possibility of practicing selection 
in the early generations to obtain high yielding 
genotypes. Therefore, selection in those particular 
populations should be effective and satisfactory for 
successful breeding purposes. This information 
would help breeders in selecting of parental 
combination which when crossed result in the 
highest proportion of desirable segregates, and 
identifying early cultivars under optimum and late 
sowing date. 

Generally, most of the significance in 
biometrical parameters resulted from the first and 
third crosses and were higher in their values than 
those obtained from the second cross under the two 
sowing dates. Consequently, it could be concluded 
that the crosses (Pastor × Giza 168) and (Debira × 
Kanchan) would be of interest in breeding programs 
for genetic improvement of wheat for late planting 
tolerance that could be used in double cropping 
systems mainly, i.e., cotton-wheat and late maize-
wheat sequences. 
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  الملخص العربى

  الاختلافات الوراثية لتحمل درجة الحرارة فى قمح الخبز باستخدام نموذج الخمس عشائر
  سهير محمود حسن عبد االله وإبراهيم عبد الهادى أمين

  مصر - الجيزة -مركز البحوث الزراعية -معهد بحوث المحاصيل الحقلية -قسم بحوث القمح
  

نظراً لأهمية استنباط سلالات مبكرة النضج وكذلك سلالات تتحمل التأخير فى الزراعة فى انتشار قمح الخبز 
مواسم شتوية  ٤فى تجارب حقلية  ٤وعدم التأخير فى زراعة المحاصيل الصيفية التى تعقب القمح فقد أجريت 

حيث تم عمل التهجينات فى الموسم الأول والحصول على حبوب  ٢٠١٢/ ٢٠١١وحتى  ٢٠٠٩/ ٢٠٠٨متتابعة من 
وفى الموسم الثالث  F1والتى تم زراعتها فى الموسم الثانى للحصول على الجيل الثانى وتم تجديد  F1الجيل الأول 

إيتاى  -فى محطة بحوث F1الجيل الثانى والثالث وكذلك تجديد تمت زراعة الجيلين الأول والثانى للحصول على 
بمحافظة البحيرة ثم أجرى تقييم العشائر الخمسة فى الموسم الرابع فى محطة البحوث الزراعية بشندويل  -البارود

 - رارةلدراسة تحمل درجة الح) ديسمبر ١٥(والثانى المتأخر) نوفمبر ١٥(وذلك بزراعتها فى ميعادين الأول الأمثل 
ثم حساب عدد الأيام حتى طرد السنابل وعدد الأيام حتى النضج الفسيولوجى وطول فترة امتلاء الحبوب وكذلك 

السنبلة، وزن الحبوب ووزن محصول النبات كما تم تقدير / نبات، عدد الحبوب/ معدل امتلاء الحبوب، عدد السنابل
  :م النتائجمعامل الحساسية لتحمل الزراعة المتأخرة وفيما يلى أه

كانت هناك اختلافات معنوية بين الهجن فى الزراعة المتأخرة لطول فترة امتلاء الحبوب ومعامل الحساسية  -١
/ حبة، محصول الحبوب ١٠٠السنبلة، وزن / النبات، عدد الحبوب/ لتحمل الزراعة المتأخرة لصفة عدد السنابل

  .النبات ومعدل امتلاء الحبوب
للأب الأعلى فى ميعاد الزراعة الأمثل معنوية وموجبة لتاريخ النضج الفسيولوجى فى كانت قوة الهجين بالنسبة  -٢

النبات للهجين / السنبلة فى الهجين الأول ووزن المائة حبة ومحصول الحبوب/ الهجين الثانى، عدد الحبوب
هجين الأول الثالث بينما فى الزراعة المتأخرة كانت معنوية وموجبة لصفة النضج الفسيولوجى لكل من ال

 .النبات للهجن الأول والثانى/ النبات للهجين الثانى ومحصول الحبوب/ والثانى، عدد السنابل
أظهرت دراسة طبيعة التوارث وجود سيادة فائقة تجاه الأب الأعلى فى ميعاد الزراعة الأمثل لصفة تاريخ  -٣

النبات فى الهجين الأول ووزن / بمحصول الحبو -النبات للهجين الثانى/ النضج الفسيولوجى وعدد السنابل
النبات فى الهجين الثالث، بينما كانت هناك سيادة فائقة تجاه الأب الأقل لصفة / المائة حبة ومحصول الحبوب

كما كانت . السنبلة فى الهجين الأول، وصفة وزن المائة حبة فى الهجين الثانى/ يخ الطرد وعدد الحبوبتار
السنبلة فى الهجين الثالث وسيادة جزئية تجاه / هناك سيادة تامة لصفة تاريخ النضج الفسيولوجى وعدد الحبوب

بينما أظهرت نتائج  -حبة للهجين الأولالأب الأعلى لصفة تاريخ الطرد فى الهجين الثالث وصفة وزن المائة 
الزراعة المتأخرة وجود سيادة تامة تجاه الأب الأعلى لكل من صفة وزن المائة حبة فى الهجين الثانى وصفة 

كذلك وجود سيادة جزئية تجاه الأب الأعلى لصفة  - النبات لكل من الهجين الأول والثانى/ محصول الحبوب
 .السنبلة فى الهجين الثالث/ الهجين الأول والثانى والحبوب النبات فى كل من/ عدد السنابل
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كان تأثير التربية الداخلية فى ميعاد الزراعة الأمثل موجباً ومعنوياً لكل من تاريخ النضج ووزن المائة حبة فى  -٤
ن السنبلة ووز/ الهجين الأول والثانى، وكذلك لصفات تاريخ الطرد وتاريخ النضج الفسيولوجى وعدد الحبوب

السنبلة / المائة حبة فى الهجين الأول وصفة تاريخ الطرد ووزن المائة حبة فى الهجين الثالث وعدد الحبوب
 .للهجين الثانى فى الزراعة المتأخرة

كان التأثير المضيف معنوياً وموجباً فى ميعاد الزراعة الأمثل لصف تاريخ النضج الفسيولوجى لكل من الهجين  -٥
النبات للهجين / السنبلة للهجين الثانى ووزن المائة حبة ومحصول الحبوب/ دد الحبوبالثانى والثالث وصفة ع

بينما فى الزراعة المتأخرة كان التأثير المضيف معنوياً وموجباً لصفة تاريخ النضج الفسيولوجى فى . الأول
النبات للهجين / حبوبالسنبلة لكل من الهجين الأول والثالث ومحصول ال/ الهجين الثانى والثالث عدد الحبوب

الأول وأظهرت التأثيرات الوراثية غير المضيفة دوراً هاماً فى بعض الصفات المدروسة لكل من ميعادى 
 .الزراعة الأمثل والمتأخر

النبات فى الهجين الثالث / لصفة عدد السنابل% أظهرت كفاءة التوريث بمعناها الضيق قيما تتراوح من صفر  -٦
لمائة حبة فى الهجين الأول وذلك فى ميعاد الزراعة الأمثل بينما فى الزراعة لصفة وزن ا% ٧١.١١إلى 

لصفة % ٧٨.٢١النبات فى الهجين الثانى إلى / لصفة عدد السنابل% ٣١.١٤المتأخرة تراوحت هذه القيم من 
جيال فقد تاريخ النضج الفسيولوجى للهجين الأول، أما قيم الكفاءة الوراثية المحسوبة من الانحدار بين الأ

تراوحت من المتوسطة إلى المرتفعة فى معظم الصفات المدروسة وقد أرتبطت قيم التحسين الوراثى المنخفضة 
والمرتفعة بمثيلتها لمعامل التوريث بمعناه الضيق فى جميع الهجن المدروسة وذلك لكل من الزراعة فى الميعاد 

  .الأمثل والمتأخر
 
 


