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ABSTRACT: Nitrogen fertilizer levels mean squares were found to be
significant for all traits studied except plant height, number of spikelets per
spike length and 1000-grain weight, with the mean values of the first nitrogen
fertilizer level i.e. 20 kg (faddan) being higher than those of the second nitrogen
fertilizer level i.e. 30 kg nitrogen per faddan, in most cases. Genotypes, parent
and the resultant forty five crosses mean square estimates were found to be
highly significant for all traits studied under the two nitrogen fertilizer levels and
their combined data. Parents vs crosses mean squares as an indication to
average heterosis overall crosses, were found to be highly significant for
heading data, plant height and 1000-grain weight under the two nitrogen fertilizer
levels and their combined data. The interaction of genotypes with the two
nitrogen fertilizer levels were found to be significant for only heading date and
maturity date. The interactions of the two nitrogen levels with parents were
found to be significant for heading date, maturity date, number of spikes per
plant, spike weight and number of kernels per spike. The interaction of parents
vs crosses with the two nitrogen levels were found to be significant for plant
height, number of spikes per plant, spike length and grain yield per plant. The
two crosses Gemmeiza 7 x Sakha 93 and Sakha 93 x Line 6 would of practical
interest in hybrid breeding program because of their superiority in grain yield
per plant and four traits contributing to yield, also heterosis for grain yield could
be attributed to heterosis in number of spikes per plant and spike weight.
General combining ability and specific combining ability were found to be highly
significant for all characters under examination at the two nitrogen fertilizer
levels and their combined data except number of spikelets per spike at both
normal and stress nitrogen fertilizer levels and spike length under stress
nitrogen level only. The GCA / SCA ratios were found to be greater than unity,
indicating that additive and additive x additive types of gene action were of
greater importance in the in heritance of all traits. The interactions of nitrogen
fertilization with both types of combining ability were found to be significant for
heading date and maturity date. The parental variety Line 5 which possessed high
general combining ability effects for grain yield per plant was found to be also
good combiner for most of the attributes contributing to grain yield. For grain
yield per plant, the wheat cross Sakha 93 x Line 4 showed highly significant
specific combining ability effects under the normal nitrogen fertilizer.

Key words: Genotypic Variability, Quantitative Characters, Bread Wheat,
Triticum aestivum.
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Wheat is the major cereal crop in Egypt as well as in several other countries.
The increasing gap between production and consumption necessitate
increasing wheat production in Egypt. Practically, this could not be achieved
through extending the wheat cultivated area at the expense of other crops.

The initiation of any breeding programme especially with diverse germplasm,
it is necessary to measure the nature and relative magnitude of different gene
actions governing the various quantitative traits. This information would be
helpful to plant breeders to identify the types of genetic variation in the traits for
which selection is intended and carry out rapid evaluation of the yielding
capacity of the materials under examination by identifying crosses which will
produce superior genotypes. Combining ability analysis is the most widely used
biometrical tool for classifying lines in terms of their ability to combine in hybrid
combinations. With this method, the resulting total genetic variation is
partitioned into general combining ability, as measure of additive gene action
and specific combining ability, as measure of non-additive gene action.

The ability of some crop varieties to perform well over a wide range of
environmental condition has been long appreciated by the agronomist and plant
breeder. Therefore, the understanding of genotype-environment interaction in
plant breeding is a matter of great interest, since genotype-environment
interaction usually hamper selection of the genotypes which consistently show
superior performance over a series of environments.

The objectives of the present study are to establish (i) The potentiality of
heterosis expression for grain yield and its contributory characters, heading
date, maturity date and plant height, (i) The magnitude of both general and
specific combining abilities and their interaction with the two nitrogen fertilizer
levels, as two different environmental conditions and the different types of gene
action.

MATERIALS AND METHODS

The experiments were carried out at Gemmeiza Agricultural Research
Station, Agriculture Research Center, Egypt, during the two successive seasons
2008/2009 and 2009/2010. Ten common wheat varieties and lines of wide
divergent origins were used to establish the experimental materials for this
investigation and would be mentioned in the text as Py, P,, Ps, P4, Ps, Pg, P7, Pg,
Py and P1y. The names and origins of these varieties and lines are presented in
Table (2).

A. Experimental design and cultural practices:

A diallel cross set was carried out among the ten parents in 2008/2009
growing season. The parental varieties and their possible 45 crosses were
sown in 2009/2010 under two fertilizer levels 30 kg. nitrogen per faddan and
70 kg. nitrogen per faddan, which would be mentioned in the text as stress

YY



Estimation of genotypic variability of some quantitative characters...........

condition (S) and normal condition (N), respectively. The two experiments
were arranged in a randomized complete block design with three replicates
per each fertilizer level.

Each plot comprised single row 3 meters long with 30 cm. between rows,
plants within rows were 10 cm. apart allowing a total of 30 plants per plot.
Normal agricultural wheat practices were applied as usual for the ordinary
wheat fields in the area. With the exception of number of days to both
heading and maturity which recorded in 50% from plant plot. Ten guarded
plants were randomly selected from each plot for subsequent measurements
as follows:

Table (1): The names and origin of the parental varieties evaluated.

Name Origin Pedigree
Gemmeiza 7 Egypt CMH 74A. 630/5 XlISeri 82/3/Agert
Sakha 93 Egypt Sakha 92/TR 810328/S8871-1S-2S-1S-0S
Giza 168 Egypt MFL/BUCIISeri CM93046-8M-0Y-OM-2Y-0B

Line 4 Egypt Parent SK 47A-4-1/5/Sakha 61/3 MRS/MO73/Pol/t.
aest.Bon/CNO011 7C/4/Gem7

Line5 Egypt CMH 80.638/CMSSOIMOO 953T-2

Line 6 Egypt B3/6/GV/IALD"S” /5/ALD* S"/4BB/GLL/ CNO67/7C/3/KVZ/TI

Line7 Egypt KAUZ/6ATL 66/H567.71//ATL66/5 PMNS11 S948Al
4*CNO67/3/PMNS/4/CMHT75A.66

Line 8 Egypt OPATAMS85/GEMMEIZA//9

Line9 Egypt KVZ/4/CC/INIA/3/CNO//ELGAU/SONG4/S/
SPARROW/“S"/BROCHFS"S"/6/BAYA"S"/IMU

Sids 4 Egypt Maya“S”/MON"S"/CMHT4.A.592/3/CHZal157*
Heading date, Maturity date, Plant height (cm.), Number of spikes per plant, ,Number
of spikelets per spike ,Spike length "cm",Spike weight “gm”,1000-grain weight,
Number of kernels per spike and Grain yield per plant.

Two steps are involved in the analysis of the data. The first step consists
of the ordinary analysis of variance for testing the null hypothesis that these
are no genotypic differences among the F;’s and the parents. Only when the
significant differences among these are established, there is need to proceed
for second step analysis, i.e. the combining ability analysis ( i.e Griffing's
approach, method 2 model 1 1956).

The average heterosis over all crosses were calculated by partitioning the
genotypes sum of squares to its components, i.e. parents, crosses and
parents Vs crosses. Useful heterosis for each trait of individual cross was
expressed as percent increase of F; performance above the better parent
values. To test the significance of useful heterosis effect, L.S.D values were
calculated as follows:
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2MSE
r
(Wynne et al., 1970)

L.S.D. for better parent heterosis =t

The combined analysis was calculated over the nitrogen fertilizer levels to
test the interaction of the different genetic components with the two different
fertilizer levels, as two different environmental conditions, and that was done
whenever the homogeneity of variance was detected.

RESULTS AND DISCUSSION
For better representation and discussion of the results obtained herein, it
would be preferred to outline these results into four parts as follows:

1. Variation and interaction with nitrogen fertilizer-levels:
2. Heterosis.
3. Griffing’s approach.

1. Variation and interaction with nitrogen fertilizer-levels:
The analysis of variance of each nitrogen fertilizer level together with the
combined data for all traits studied is presented in Table (2).

Nitrogen fertilizer levels mean squares were found to be significant for all
traits studied except plant height, number of spikelets per spike, spike length
and 1000-grain weight, with the mean values of the first nitrogen fertilizer
level, i.e. 70 kg. / faddan, being higher than those of the second nitrogen
fertilizer level i.e. 30 kg. nitrogen per faddan in most cases (Table 3).
Genotypes, parent and the resultant forty five crosses mean square
estimates were found to be highly significant for all traits studied under the
two nitrogen fertilizer levels and their combined data, indicating overall
differences among these populations.

Parents Vs crosses mean squares as an indication to average heterosis
overall crosses, were found to be highly significant for heading date, plant
height and 1000-grain weight under the two nitrogen fertilizer levels and their
combined data. However, parents Vs crosses were detected to be highly
significant only under the first nitrogen fertilizer level 70 kg. nitrogen per
faddan (normal) for number of spikes per plant, number of spikelets per
spike, spike length, number of kernels per spike and grain yield per plant.
This may indicate that average heterosis could be pronounced for heading
date, plant height and 1000-grain weight and less pronounced for spikes per
plant, spikelets per spike, spike length, kernels per spike and grain yield per
plant.
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The interaction of genotypes with the two nitrogen fertilizer levels were
found to be significant for only heading date and maturity date, reflecting the
fact that these genotypes behaved differently from nitrogen level to another
for these two traits. The interactions of the two nitrogen levels with parents
were found to be significant for heading date, maturity date, number of
spikes per plant, spike weight and number of kernels per spike. The
interactions of the resultant crosses with the two nitrogen levels were found
to be significant for only heading date and maturity date.

The interactions of parents Vs crosses with the two nitrogen levels were
found to be significant for plant height, number of spikes per plant, spike
length and grain yield per plant. It could therefore be concluded that the test
of potential parents for expression of heterosis would be necessarily
conducting over a number of environmental conditions. Also, genetic
diversity alone would not guarantee the expression of heterosis, but the
suitability of the environments would be required in case of the above
mentioned four characters.

2. Heterosis:

Useful heterosis expressed as the percentage deviation of F; mean
performance from the better parent for all traits studied are presented in
Table (4). High positive values of heterosis would be of interest in all
characters studied except heading date, maturity date and plant height, high
negative values would be useful from the wheat breeder point of view. Also,
the heterosis values which found under the two nitrogen levels would only
be mentioned here.

As for heading date, no useful heterosis was found under the two nitrogen
fertilizer levels, however, the cross Gemmeiza 7 x Line 8 was found to exhibit
significant negative useful heterosis under the normal fertilizer level only.
Little or no heterosis for heading date was previously found by Hendawy
(1990), Hendawy (1994 b), Hewezi (1996), Seleem (2001), Hendawy (2003), El-
Nahas (2005) and El-Massry (2009).

As for maturity date, two hybrid combinations exhibited significant
negative heterosis under the stress fertilizer level only, i.e. Giza 168 x Line 4
and Line 5 x Line 8. No heterosis for maturity date was previously detected
by Zaied (1995).

Concerning plant height, no desirable heterotic effects were found under
the two nitrogen fertilizer levels. The forty five hybrid combinations were
found to be taller than their respective better parents.
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As for number of spikes per plant, two crosses exhibited significant
useful heterosis under the normal fertilizer level, however, ten hybrid
combinations showed highly significant useful heterosis under the stress
nitrogen fertilizer level. Only Gemeiza 7 x Sakha 93 showed highly significant
useful heterosis under the two nitrogen fertilizer levels. Heterosis for number
of spike per plant were also found by Hendawy (1990), Seleem (1993),
Hendawy (1994 b), Hewezi (1996) and Seleem (2001). No heterotic effects
were previously found for number of spikes per plant by Esmail and Khattab
(2002), Bayoumi (2004) and Dawwam et al. (2007).

Concerning number of spikelets per spike, fourteen hybrid combinations
showed highly significant heterosis under the normal fertilizer level and
eleven hybrid combinations exhibited highly significant useful heterosis
under the stress nitrogen fertilizer level.

Only seven crosses showed highly significant heterosis under the two
nitrogen fertilizer levels. Significant heterosis was also found by Hassan and
Abd EI-Monieum (1991), Hendawy (1994 b), El-Sayed (1997), Seleem (2001)
and Ghanem (2008).

As for spike length, two hybrid combinations showed highly significant
useful heterosis under the normal fertilizer level, however, ten hybrid
combinations showed highly significant useful heterosis under the stress
nitrogen fertilizer level.

The hybrid combination Sakha 93 x Line 6 was found to be the only cross
showed highly significant useful heterosis under the two nitrogen fertilizer
levels. Heterotic effects for spike length were previously reported by Hedawy
(1990), Seleem (1993), Hewezi (1996), El-Sayed (1997) and Seleem (2001).
However, highly significant negative heterosis for spike length was reported
by Esmail and Kattab (2002) and Ghanem (2008).

Concerning spike weight, eight and thirteen hybrid combinations showed
highly significant useful heterosis under the normal and stress nitrogen
fertilizer levels respectively. Only three crosses from these superior crosses
showed highly significant useful heterosis under the two nitrogen fertilizer
levels. Heterosis for main calm ear yield was previously detected by
Hendawy (1990), Seleem (1993), Hendawy (1994 a and b), Hewezi (1996),
Hendawy (1998), Seleem (2001) and El-Nahas (2005).

As for 1000-grain weight, sixteen and twelve hybrid combinations showed
highly significant useful heterosis under the normal and stress nitrogen
fertilizer levels, respectively. Only nine of these superior crosses showed
highly significant useful heterosis under the two nitrogen fertilizer levels.
Similar results were previously reported by Hendawy (1990), Hewezi (1996),
El-Sayed (1997), Hendawy (1998), Al-Gazar (1999), Comber (2001) and El-
Nahas (2005).
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As for number of kernels per spike, the cross Gemmeiza 7 x Giza 168
showed significant useful heterosis under the normal nitrogen fertilizer level.
Also, six hybrid combinations showed significant useful heterosis under the
stress nitrogen fertilizer level. No useful heterosis was detected under both
nitrogen fertilizer levels. Significant heterosis was also found by Hendawy
(1990), Hendawy (1994 a), Hewezi (1996), Hendawy (1998), Darwish and
Ashoush (2003) and El-Nahas (2005).

Concerning grain yield per plant, four and fourteen crosses showed
highly significant useful heterosis under the normal and stress nitrogen
fertilizer levels, respectively. Only four crosses, i.e. Gemmeiza 7 x Sakha 93,
Sakha 93 x Line 4, Sakha 93 x Line 6 and Sakha 93 x Sids 4 showed highly
significant useful heterosis under the two nitrogen fertilizer levels. Heterosis
for grain yield per plant was previously found by Hendawy (1990), Seleem
(1993), Hendawy (1994 a and b), Hewezi (1996), El-Sayed (1997), Hendawy
(1998), Al-Gazar (1999), Esmail and Kattab (2002), Darwish and Ashoush
(2003), Bayoumi (2004) and Ghanem (2008).

It could be concluded that the two crosses Gemmeiza 7 x Sakha 93 and
Sakha 93 x Line 6 would be of practical interest in hybrid breeding program
because of their superiority in grain yield per plant and four traits
contributing to yield, also heterosis for grain yield could be attributed to
heterosis in number of spikes per plant and spike weight. Hendawy (1998)
came to the same conclusion.

3. Griffing’s approach:
3.1. Combining ability:

Estimates of both general combining ability (GCA) and specific combining
ability (SCA) were computed according to Griffing (1956) method 2 model 1.
The combined analysis was calculated over the two nitrogen fertilizer levels
to test the interaction of the different genetic components with the two
nitrogen fertilizer levels as two different environmental conditions, and that
was done whenever the homogeneity of variances was detected. The
analysis of variance of each nitrogen level together with the combined data
for all traits studied are presented in Table (2).

General combining ability and specific combining ability were found to be
highly significant for all characters under examination at the two nitrogen
fertilizer levels and their combined data except number of spikelets per spike
at both normal and stress nitrogen fertilizer levels and spike length under
stress nitrogen level only. This would indicate the importance of both
additive and non-additive genetic variance in determining the performance of
all traits studied. The question remains would be about the relative
importance of both general and specific combining abilities, therefore, GCA /
SCA ratio was used to clarify the nature of the genetic variance involved. The
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GCA / SCA ratios were found to be greater than unity, indicating that additive
and additive x additive types of gene action were of greater importance in the
inheritance of all traits. It is therefore could be concluded that the presence
of large amount of additive effects, suggests the potentiality for obtaining
further vyield and vyield components improvements. Also, selection
procedures based on the accumulation of additive effect would be
successful in improving all character studied. However, to maximize
selection advance, procedures which are known to be effective in shifting
gene frequency when both additive and non-additive variances are involved,
would be preferred.

Both general and specific combining abilities were previously detected by
El-Hennawy (1991), Hendawy (1994 a), El-Hennawy (1995), Hewezi (1996),
Hendawy (1998) and Moussa (2005) for heading date; Seleem (1993),
Hendawy (1994 b), El-Hennawy (1995), El-Hosary et al. (2000), Comber (2001)
and Moussa (2005) for plant height; Seleem (1993), Hewezi (1996), El-Hosary
et al. (2000), Moussa (2005) and Shahid et al. (2005) for number of spikes per
plant; Seleem (1993), Hendawy (1994 b), Hewezi (1996) and Comber (2001) for
spike length; El-Hennawy (1991) and Hewezi (1996) for number of spikelets
per spike; Hewezi (1996) for number of grains per spike; Hamada (2003), El-
Sayed and Moshref (2005) for spike weight; El-Hosary et al. (2000), Comber
(2001) and Moussa (2005) for 1000-grain weight and El-Hennawy (1991),
Darwish (1992), Hendawy (1994), Zaid (1995), El-Sayed (1996), Hewezi (1996),
El-Sayed (1997) and Hendawy et al. (2007) for grain yield per plant.

The interactions of nitrogen fertilization with both types of combining
ability were found to be significant for heading date and maturity date. The
significant interactions of only general combining ability with nitrogen
fertilization were detected for spike length and number of kernels per spike,
indicating that the magnitude of all types of gene action was fluctuated from
nitrogen level to another for heading date and maturity date. However,
additive effects only were fluctuated from nitrogen level to another for spike
length and number of kernels per spike. The significant interaction of
additive gene effects with nitrogen fertilization for these traits indicated that
selection for these characters would not be effective in a single environment
and more environment would be required. Hendawy (1998) came to the same
conclusion.

3.2. General combining ability effects:

Estimation of the general combining ability effects (g;) of the individual
parental lines for each trait under the two nitrogen fertilizer levels and their
combined data are given in Table (5). General combining ability effects
computed herein were found to be differed significantly from zero in most
cases. High positive values of general combining ability effects would be of
interest in most traits in question. On the contrary, for heading and maturity
dates and plant height, high negative values would be useful from the
breeder’s point of view.
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The two parents Line 9 and Sids 4 showed highly significant negative
general combining ability effects for heading date and maturity date under
the two nitrogen fertilizer levels and their combined data, revealing that these
two parents could be considered as excellent combiners for developing early
genotypes.

As for plant height, the wheat cultivar Sakha 93, Line 4 and Line 6 showed
highly significant negative general combining ability effects under the two
nitrogen fertilizer levels and their combined data proving to be good
combiners for shortness. Lodging resistance in wheat has usually been
observed to be negatively correlated with plant height.

Concerning number of spikes per plant, the three parental lines, Giza 168,
Sakha 93 and Line 7 exhibited highly significant general combining ability
effects under the two nitrogen fertilizer levels and their combined data
proving to be excellent combiners in this concern.

As for number of spikelets per spike, the five wheat varieties and lines,
Gemmeiza 7, Line 4, Line 5, Line 6 and Sids 4 showed significant general
combining ability effects under the two nitrogen levels and their combined
data proving to be good general combiners for this trait.

Concerning spike length, Line 4, Line 5 and Sids 4 proved to be excellent
combiners by showing highly significant estimates of general combining
ability effects under the two nitrogen fertilizer levels and their combined data.

As for spike weight, the three parental variety and lines Line 5, Line 6 and
Sids 4 showed highly significant general combining ability effect under the
two nitrogen fertilizer levels and their combined data proving to be good
combiners in this respect.

Concerning 1000-grain weight, Line 5, Line 9 and the wheat cultivar Sids 4
showed highly significant estimates of general combining ability effects
under the two nitrogen fertilizer levels and their combined data proving to be
good general combiners for 1000-grain weight.

The two wheat Lines 5 and 6 and the wheat cultivar Sids 4 showed highly
significant general combining ability effects under the two nitrogen levels
and their combined data proving to be good combiners for number of kernels
per spike.

As for grain yield per plant, the wheat Line 5 exhibited highly significant
general combining ability effects under the two nitrogen fertilizer levels and
their combined data proving to be good combiner for grain yield per plant,
however, Line 7 showed highly significant general combining ability effect
under the normal nitrogen fertilizer level and combined data.
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It is of interest to note that the parental variety Line 5 which possessed
high general combining ability effects for grain yield per plant was found to
be also good combiner for most of the attributes contributing to grain yield
i.e. number of spikelets per spike, spike length, spike weight, 1000-grain
weight, and number of kernels per spike. Also, Line 6 proved to be good
combiner for plant height, number of spikelets per spike, spike weight and
number of kernels per spike. Also, the wheat cultivar Sids 4 proved to be
good combiner for seven characters i.e. heading date, maturity date, number
of spikelets per spike, spike length, spike weight, 1000-grain weight and
number of kernels per spike.

3.3. Specific combining ability effects:

Estimates of the specific combining ability effects (S;) for the forty five
hybrid combinations under the two nitrogen fertilizer levels and their
combined data are presented in Table (6).

As for heading date, five and two hybrid combinations under the normal
and stress nitrogen fertilizer levels respectively showed significant negative
specific combining ability effects.

However, the two crosses Gemmeiza 7 x Sakha 93 and Sakha 93 x Line 7
showed significant negative specific combining ability effects under the two
nitrogen fertilizer levels and their combined data. Also, these three parental
varieties were detected to be among the poorest combiners for heading date.
concerning maturity date, two and seven crosses showed significant
negative specific combining ability effects under the normal and stress
nitrogen fertilizer levels, respectively. As for plant height, only three hybrid
combinations showed significant negative specific combining ability effects
under the stress nitrogen fertilizer level.

As for number of spikes per plant, the crosses Gemmeiza 7 x Sakha 93
and Sakha 93 x Line 4 showed significant specific combining ability effects
under the normal nitrogen fertilizer level only. The three crosses Gemmeiza 7
x Line 4, Gemmeiza 7 x Line 6 and Line 6 x Line 7 showed significant specific
combining ability effects under the stress nitrogen fertilizer level only.

Concerning number of spikelets per spike, the two hybrid combinations
Gemmeiza 7 x Giza 168 and Line 4 x Line 9 showed significant specific
combining ability effects under the normal nitrogen fertilizer level, however
only the cross Sakha 93 x Giza 168 showed highly significant estimates of
specific combining ability effects under the stress nitrogen fertilizer level. It
is of interest to mention that the wheat variety Gemmeiza 7 and Line 4 proved
to be good combiners for number of spikelets per spike, however the other
two parental varieties Giza 168 and Line 9 were found to be among the
poorest combiners for spikelets per spike.
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As for spike length, the cross Gemmeiza 7 x Giza 168 was found to be the
only cross showed significant specific combining ability effects under the
normal nitrogen fertilizer level. Also, three crosses Sakha 93 x Line 8, Line 4
x Line 6 and Line 6 x Sids 4 showed significant specific combining ability
effects under the stress nitrogen fertilizer level. It is of interest to note that
Sids 4 and Line 4 were found to be good combiners for spike length.

Concerning spike weight, three hybrid combinations showed significant
specific combining ability effects under the normal fertilizer level, also under
the stress nitrogen fertilizer level there were three different crosses showed
significant specific combining ability effects. The hybrid combination Line 4
x Sids 4 showed highly significant specific combining ability effects under
the two nitrogen fertilizer levels and their combined data. It is of interest to
note that the wheat variety Sids 4 was found to be among the excellent
combiner for spike weight, however, Line 4 proved to be poor combiner for
spike weight.

As for 1000-grain weight, six crosses showed significant specific
combining ability effects under the normal fertilizer level, also different six
hybrid combinations showed significant specific combining ability effects
under the stress nitrogen fertilizer level. However, two crosses Line 4 x Line
7 and Line 4 x Sids 4 exhibited highly significant specific combining ability
effects under both normal and stress nitrogen fertilizer levels. The wheat
variety Sids 4 proved to be good combiner for 1000-grain weight.

As for number of kernels per spike, the cross Sakha 93 x Line 4 was found
to be the only cross showed significant specific combining ability effects
under the normal fertilizer level. The two crosses Gemmeiza 7 x Line 7 and
Line 4 x Sids 4 exhibited significant specific combining ability effects under
stress nitrogen fertilizer level and Sids 4 was found to be among the good
combiners for kernels per spike, however, the rest of the wheat varieties
which involved in these three crosses were found to be among the poor
general combinrs.

As for grain yield per plant, the wheat cross sakha 93xline 4 showed
highly significant specific combing ability effects under the normal nitrogen
fertilizer level .the three hybrid combination gemeiza 7 x line 4 ,gemmeiza 7x
line6 and line 6 x line 7exhibited significant specific combining ability effects
under the stress nitrogen fertilizer level. It is of interest to mention that the
parental variety line 7 was found to be the only variety proved to be good
combiner for grain yield per plant among the five wheat varities involved in
these four crosses .

The results obtained here concerning general and specific combining
ability effects could indicate that the excellent hybrid combinations were
obtain from the three possible combinations between the parents of high and
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low general combining ability effects, i.e. high x high, high x low and low x
low. Consequently, it could be concluded that general combining ability
effects of the parental lines were generally unrelated to the specific
combining ability effects of their respective crosses. Similar conclusion was
also drawn by Hendawy (1989), Hendawy (1990), Seleem (1993), Hendawy
(1994 a), Hewezi (1996) and El-Sayed (1997).

REFERENCES

Al-Gazar, A. A. (1999). Diallel cross analysis of some bread wheat varieties.
M.Sc. Thesis, Minufiya Univ., Egypt.

Bayoumi, T. Y. (2004). Diallel cross analysis for bread wheat under stress and
normal irrigation treatments. Zagazig J. Agric. Res., 31 (2): 435 — 455.

Comber, R. M. (2001). Estimation of the different components of genetic
variance of some quantitative traits in bread wheat. Ph.D. Thesis, Faculty
of Agric., Minufiya Univ., Egypt.

Darwish, I. H. (1992). Breeding studies on wheat. M.Sc. Thesis, Faculty of
Agric., Minufiya Univ., Egypt.

Darwish, I. H. and H. A. Ashoush (2003). Heterosis, gene effect, heritability
and genetic advance in bread wheat. Minufiya J. Agric. Res., 28 (2): 433 —
444,

Dawwam, H. A., F. A. Hendawy and Marwa M. El-Nahas (2007). Genetical
behaviour of some quantitative characters in bread wheat (Triticum
aestivum L.). Minufiya J. Agric. Res., 32 (4): 1037 — 1054.

El-Hosary, A. A., M. E. Raid, N. A. Abd El-Fattah and M. A. Hassan (2000).
Heterosis and combining ability in durum wheat. Proc. 9" Conf. Agron.,
Minufiya Univ., Sep. 2000, pp. 101 — 117.

El-Massry, L. E. (2009). Detecting of epistasis in bread wheat (Triticum
aestivum L.). M.Sc. Thesis, Faculty of Agric., Minufiya Univ., Egypt.

El-Nahas, Marwa M. (2005). Triple test cross analysis of some quantitative
characters in bread what (Triticum aestivum L.). M.Sc. Thesis, Faculty of
Agric., Minufiya Univ., Egypt.

El-Sayed, R. M. A. (1997). Quantitative inheritance of yield and some of its
contributory characters in common wheat. M.Sc. Thesis, Faculty of Agric.,
Minufiya Univ., Egypt.

Esmail, R. M. and S. A. M. Kattab (2002). Genetic behaviour of yield and its
components in three bread wheat crosses. Minufiya J. Agric. Res., 27 (2):
215 — 224,

Ghanem, W.M. (2008). Genetic analysis of grain yield and other quantitative
characters in some crosses of bread wheat (Triticum aestivum L.) Ph.D.
Thesis, Faculty of Agric., Minufiya Univ., Egypt.

Griffing, B. (1956). Concept of general and specific combining ability in
relation to diallel crossing systems. Australian J. Biol. Sci., 9: 463 — 493.

YY)



Rady et al.,

Hamada, A. A. (2003). Heterosis and gene action of yield and its components
and some growth traits in an eight parents diallel cross of bread wheat
under three sowing dates. Minufiya J. Agric. Res., 28 (3): 787 — 819.

Hassan, E. E. and A. M. Abd EI-Monieum (1991). Combining ability, heterosis
and gene action of some quantitative characters in wheat. Zagazig J. Res.,
18 (5): 1369 — 1381.

Hendawy, F. A. (1989). Influence of nitrogen levels in heterosis and
combining ability in common wheat. Minufiya J. Agric. Res., 14 (1): 135 —
153.

Hendawy, F. A. (1994 a). General and specific combining ability estimates in a
diallel cross of seven bread wheat varieties. Minufiya J. Agric. Res., 19 (1):
75 - 93.

Hendawy, F. A. (1994 b). Influence of location on heterosis and combining
ability in bread wheat (Triticum aestivum L.). Minufiya J. Agric. Res., 19
(2): 2201 — 2224.

Hendawy, F. A., H. A. Dawwam and Mona. M. Serag EI-Din (2007). The
detection of the different components of variation in bread wheat
(Triticum aestivum L.). Minufiya J. Agric. Res., 32 (4): 1071 — 1086.

Hendawy, H. I. (1990). Breeding for yield and its components in wheat. M.Sc.
Thesis, Faculty of Agric., Minufiya Univ., Egypt.

Hendawy, H. I. (1998). Combining ability and genetics of specific characters
in certain diallel wheat crosses. Ph.D. Thesis, Faculty of Agric. Minufiya
Univ., Egypt.

Hendawy, H. I. (2003). Genetic architecture of yield and its components and
some other agronomic traits in bread wheat. Minufiya J. Agric. Res., 28
(1): 71 - 86.

Hewezi, T. A. (1996). Graphical analysis of diallel cross of some bread wheat
varieties. M.Sc. Thesis, Faculty of Agric. Minufiya Univ., Egypt.

Moussa, A. M. (2005). General and specific combining ability and its
interactions with two nitrogen fertilizer levels for yield and yield
components in bread wheat. Minufiya J. Agric. Res., 30 (2): 597 — 618.

Seleem, S. A. (1993). Heterosis and combining ability in common wheat.
M.Sc. Thesis, Minufiya Univ., Egypt.

Seleem, S. A. (2001). Breeding studies of some characters in common wheat.
Ph.D. Thesis, Minufiya Univ., Egypt.

Shahid, N., S. K. Abdus and A. Zufigar (2005). Combining ability analysis for
yield and yield contributing traits in bread wheat. J. Agriculture and
Social, 1813 — 2235/ 2005 / 01-2-129-132.

Wynne, J. C., D. A. Emery and P. W. Rice (1970). Combining ability estimates
in Archis hypogeal. Il. Field performance of F; hybrids. Crop Sci., 10: 713
—715.

Zaied, H. M. M. (1995). Combining ability diallel cross of wheat. Ph.D. Thesis,
Faculty of Agric., EI-Minia Univ., Egypt.

YAy



Estimation of genotypic variability of some quantitative characters...........

A a8 L) cliaal) (oany sl cplil) e

O AN aie z ) s — iid sl B s Gagona = Ml paw sane
() gglain ,ath 5gya -

4 dgial) daaly —de )3 A — Jualaal) and —

Sl A3l Gigagl) jSpa -
) padlall

SV /Y A Calal) YA Baaadly L3l Gl Aaaa ds)ie B Gl M gl
DAy Al mad e Ly Cilial Byde Auhal) oda (3Bl ardiu) Sy Yy /Y4
A o A A eV ADw ¢V AW ¢ 0 ALk £ ADlw ¢ VTA B e Y Ww o V Biaa
pusa By Yo /YA el ansall B agin cpagdl al Ga L f e 9 8
O Omgiens ciad dlliy e A0l agd) aang Spdal) sLY) oda 4l a3 YoV 4 /Y004
aranai b Ally Glaill cgil aas Ve g Gl cigil aas P Y Ssendl) Ciligie
Oagd) Jlas A3k aladiady byl Judad a3 B8y o) S AN b dlpdal) LS clolad
LJ8Y) Jaasall AEN A8y all (V40N gmidy ) ALl

b b B lgle Juantiall ilill (adli (Salg

el gl e Ay yial) cilial) apand Ligina Tg3¥) dsandll ) aald) culdl ol
e (o Al all) cuilSy da Ve Ghy Al Job cAldally cdlpild) s
pas Y SBN Mendll ggias b Lglia e el Glalll cigdl aas Ve Ja¥) asadl)
£ L9 Aol cushall ) aabl) Absh culal) af cils . cliual) alina b ellly Gladll g3l
el A g3Y) Sendl) g ciald Aagpaall cliiall S B dllg Lginadl e caglls
Mo cliaal @lliy dginall Adle Guagdl 58 baugia ) aall) cull) ad culs @i
ikl Jalailly A5V dpandl) (ogiens il dlig A Ve gy bl Jsk ¢l
S dlase cilbal iy Agina g5Y) dsandll aa Aol Sl o Jolilll ad cuils

yyay



Rady et al.,

dlage cilbal @lldy Aygina sLY) aa AgY) Mawdl) G Jolll) ad culs, gl dlasag
ad cals ALl Gugaad) aaeg Al @5 el B Qb s ¢ i) Slase ¢ il
s (bl Joh clial Agina g 3¥) el (giun g Cpagd) 368 augia G Jo i)
B XV Biman Ciagd) gl L Gugsadl a il Jguanag Abdedd) ol ccbill) A i)
b Lagholi Coun dllly Gadd) ZU) galy B Alead) Lgdianl 1 ABDLa X 4Y L 5 4
Ao B gl 58 O LS Jpanall @lige o clia dayy QLily qgal) Jsana
Alad) 0399 @l B Gliad) 23 A Cpagd) B8 ) o qugal) Jsana

el Lginal) o Gl o dalilly dalall ol e JSI gl cpldl ol
s Ao e L didall Jdadlly e dand)) gl B Aubal cad clial
Sandl) ggima cad Aliud) Johy o Ag0Y) Bandl) ogiwa cad Al B Bl
Lpabalal) g )

il ALl ol of Al o Laladly dalad) @8l ool c Apeadl) cjgdil
il asan L)y B Lrarl JSY) e Cidaal) X Ciaaal) ad) Jadl) ¢ Jolinl) Liagy
g yall

il Al e Lalally daladl o)l Ga JS9 (90 Sandl) G Dl gl
Ldle 4810 5,08 Auad AL cojglil - pialll dlagay sl dlage clical dllly 4 gine
Joaaall cligte clia alieal Al LAIG 5,08 dla W cadl Ay Jgaaall dial
Jsana diual @lldg 4yginal) Al AT o dald 5508 £ A% x 4 L Cpagd) gl
cs ) dacdll) (g giena il Gugaal) (e bl

Estimation of genotypic variability of some quantitative characters...........

yvie



Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

Estimation of genotypic variability of some quantitative characters...........

\Y1o



Table (2): Mean square estimates of ordinary analysis and combining ability analysis for all traits studied
under the two different fertilization levels.

S.OWV. Heading date Maturity date Plant height “cm

Normal Stress . Stress Comb. Stress

Fertilization 111651 *

1129 * 448.22

7136 * 236.69

13783 * 501.23

5929 * 154.08

4.12 1490.79

5.58

9.18

4.95

4
54
9
44
1
54
9
44
1

0.54

N
=
o

2.07

©

13360 *

N
al

1.82 *

3.26 *

1.58 *

0.69

73.21

0.02

0.87

Comb. = combined data.
*and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table (2): Cont.

No. of spikes per plant

No. of spikelets per spike

Spike length “cm”

Stress

Stress

Stress

Fertilization

Par.vs.cr. F

Error

Comb. = combined data.

* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table (2): Cont.

Spike weight “gm”

1000 grain weight “gm”

. of kernels per spike

Grain yield-plant “gm”

Normal

Stress

Normal

Stress

Comb

Stress

Comb.

Normal

Stress

Comb.

Fertilization

2580

739.20%

442474

19.76

5182.36**

421.20

2801.78*

437.91

207.70*

656.75*

520.71*

933.04**

260.56**

394.30%

1760.31**

1393.04**

2554.56**

747.54*

155.15%

409.62**

353.60

599.79**

164.09*

840.42*

1598.37*

23.02

1002.54*

122,65

20.65

244.42

70.10

9.96

598.79**

103.55

163.43

4797

Par.vs.cr.F

618.86

742.60%

Error

178.42

67.14

GCA

1223.71*

250.72**

128.47

54.08**

133.60*

37.72

71.05

2049

59.47

22.38

9.52

4.64

0.11

0.15

Comb. = combined data.

*and ** significant at 0.05 and 0.01 levels of probability, respectively.

0.55

0.38
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Table (3): Genotype mean performance under the two nitrogen fertilizer levels.

Heading date Maturity date Plant height (cm) No. of spikes / plant
Normal Stress Normal Stress Comb. Normal Stress Comb. Normal Stress Comb.
Gemmeiza 7 91.767 92.100 150.400 149.733 150.067 120.167 119.233 119.700 12.067 9.233 10.650
Gemmeiza 7 x Sakha 93 87.933 87.000 150.300 147.767 149.033 108.333 111.300 109.817 16.767 10.433 13.600
Gemmeiza 7 x Giza 168 90.733 89.833 151.133 147.567 149.350 115.600 113.100 114.350 11.467 11.033 11.250
Gemmeiza 7 x Line 4 91.900 91.267 150.967 151.300 151.133 111.567 108.900 110.233 10.100 9.800 9.950
Gemmeiza 7 x Line 5 90.700 90.000 150.900 148.100 149.500 119.400 121.033 120.217 10.967 7.967 9.467
Gemmeiza 7 x Line 6 90.133 89.733 150.200 145.667 147.933 105.533 106.467 106.000 9.200 9.933 9.567
Gemmeiza 7 x Line 7 90.300 90.967 149.700 146.800 148.250 119.667 116.167 117.917 12.633 9.267 10.950
Gemmeiza 7 x Line 8 90.933 91.500 151.300 149.967 150.633 116.767 116.000 116.383 11.367 9.200 10.283
Gemmeiza 7 x Line 9 85.967 84.867 150.533 142.633 146.583 114.367 114.300 114.333 10.867 9.733 10.300
Gemmeiza 7 x Sids 4 86.633 87.100 145.367 142.500 143.933 121.433 116.067 118.750 8.133 7.967 8.050
Sakha 93 87.000 85.200 149.433 145.167 147.300 98.133 101.167 99.650 13.933 10.167 12.050
Sakha 93 x Giza 168 88.400 87.833 150.767 147.667 149.217 103.900 102.267 103.083 13.167 13.067 13.117
Sakha 93 x Line 4 92.133 89.033 151.133 150.500 150.817 103.867 101.367 102.617 13.833 9.800 11.817
Sakha 93 x Line 5 88.467 89.567 151.000 145.833 148.417 109.067 108.400 108.733 10.933 10.300 10.617
Sakha 93 x Line 6 87.867 87.467 151.133 144.633 147.883 98.233 95.967 97.100 12.100 9.300 10.700
Sakha 93 x Line 7 87.433 85.833 148.300 143.933 146.117 103.167 108.267 105.717 13.900 12.767 13.333
Sakha 93 x Line 8 91.933 89.567 151.333 147.333 149.333 107.233 103.367 105.300 10.567 9.367 9.967
Sakha 93 x Line 9 84.933 83.000 144.467 143.833 144.150 102.600 106.567 104.583 11.867 10.333 11.100
Sakha 93 x Sids 4 84.700 82.867 144.300 141.200 142.750 110.200 106.133 108.167 9.900 9.133 9.517
Giza 168 87.800 87.033 149.033 149.233 149.133 99.300 105.667 102.483 20.700 13.733 17.217
Giza 168 x Line 4 92.000 91.167 152.567 147.400 149.983 110.500 107.800 109.150 10.100 7.967 9.033
Giza 168 x Line 5 89.200 87.200 150.733 144.500 147.617 112.400 114.233 113.317 10.967 9.000 9.983
Giza 168 x Line 6 89.900 88.500 151.533 148.000 149.767 101.467 95.900 98.683 10.300 8.067 9.183
Giza 168 x Line 7 89.567 88.033 150.033 145.600 147.817 110.933 109.900 110.417 14.867 10.733 12.800
Giza 168 x Line 8 89.333 88.200 150.167 145.700 147.933 112.700 109.433 111.067 10.333 10.067 10.200
Giza 168 x Line 9 84.400 83.767 145.133 142.367 143.750 104.000 104.000 104.000 8.233 8.067 8.150
Giza 168 x Sids 4 83.733 82.433 142.233 140.967 141.600 111.133 106.300 108.717 9.433 8.733 9.083

Genotypes
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Table (3): Cont.

Genotypes

Heading date

Maturity date

Plant height (cm)

No. of spikes / plant

Stress

Normal

Stress

Comb.

Normal

Stress

Comb.

Normal

Stress

Comb.

Line4

90.167

151.767

151.200

151.483

85.400

87.967

86.683

5.633

5.300

5.467

Line4 xLine5

91.200

149.300

147.433

148.367

106.433

103.900

105.167

7.633

6.100

6.867

Line4 xLine 6

91.167

151.800

148.767

150.283

98.700

87.167

92,933

7.100

4433

5.767

Line4 xLine7

91.100

150.933

147.367

149.150

109.300

108.733

109.017

11.367

9.633

10.500

Line4 xLine8

92.600

151.967

149.133

150.550

108.967

111.200

110.083

10.033

8.567

9.300

Line4 xLine9

85.800

145.167

143.233

144.200

104.600

105.567

105.083

8.400

7567

7.983

Line4 x Sids 4

83.767

146.233

141.567

143.900

105.467

104.100

104.783

5.300

4.033

4.667

Line5

88.667

149.467

144.533

147.000

114.333

117.367

115.850

11.667

8.933

10.300

Line5xLine6

90.200

148.533

147.700

148.117

104.267

101.533

102.900

8.067

5.633

6.850

Line5xLine7

89.500

149.000

144.300

146.650

117.067

115.567

116.317

12233

11233

11.733

Line5xLine8

89.967

149.867

142.367

146.117

114.300

114.133

114.217

11.267

9.133

10.200

Line5xLine9

83.833

143.500

140.333

141.917

112.367

110.833

111.600

9.867

7.033

8.450

Line 5 x Sids 4

81.967

141.833

139.733

140.783

109.300

110.633

109.967

7.133

4.867

6.000

Line 6

88.900

150.700

144.767

147.733

77.200

79.700

78.450

6.933

4.067

5.500

Line6 xLine 7

88.933

149.967

142.600

146.283

137.600

100.200

118.900

12.033

11133

11.583

Line6 xLine8

91.033

151.100

146.233

148.667

104.000

102.767

103.383

8.033

6.933

7483

Line6 xLine 9

85.100

144.667

140.600

142.633

102.300

99.367

100.833

9.233

7.167

8.200

Line 6 x Sids 4

82.600

144.467

140.433

142.450

97.733

98.733

98.233

4.833

4.300

4.567

Line7

87.567

148.400

143.033

145.717

108.800

109.800

109.300

20.133

9.367

14.750

Line7 xLine8

91.400

152.300

148.000

150.150

111.400

107.733

109.567

11533

11.267

11.400

Line7 xLine 9

83.567

143.500

141.000

142.250

110.667

110.533

110.600

13.633

11.500

12567

Line 7 x Sids 4

83.733

143.967

140.633

142.300

114.267

111.533

112.900

10.700

8.600

9.650

Line8

87.200

151.833

146.100

148.967

108.267

115.733

112.000

14.067

10.567

12.317

Line8 xLine9

85.000

146.067

141.700

143.883

113.200

111.567

112.383

9.600

8.733

9.167

Line 8 x Sids 4

83.833

146.367

141.100

143.733

116.333

114.900

115,617

8.800

7.500

8.150

Line9

78.400

141.767

136.067

138.917

106.800

105.433

106.117

14.867

10.400

12.633

Line 9 x Sids 4

84.567

142.767

138.700

140.733

108.367

107.600

107.983

8.200

7.233

7717

Sids 4

73.633

139.467

133.933

136.700

101.600

107.100

104.350

3.833

3.967

3.900

LSD 5%

2.296

2491

2.096

1.628

13.862

5.514

7.459

4.098

2.767

2472
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Table (3): Cont.

Genotypes

No. of spikelets / spike

Spike length (cm)

Spike weight (gm)

1000 grain weight (gm)

Normal Stress

Stress

Stress

Normal Stress Comb.

Gemmeiza 7

25.300 25.133

13.233

3.208

52.822 54.636 53.729

Gemmeiza 7 x Sakha 93

23.633 25.067

13.833

3.864

42.266 56.230 49.248

Gemmeiza 7 x Giza 168

25.600 24.733

13.100

3.789

55.450 53.161 54.306

Gemmeiza 7 x Line 4

25.667 27.600

16.767

3.151

50.135 53.727 51.931

Gemmeiza 7 xLine 5

26.233 27.267

16.900

4.178

59.819 61.779 60.799

Gemmeiza 7 x Line 6

25.767 26.567

14533

3.999

54.784 55.537 55.161

Gemmeiza 7 xLine 7

24.667 24.400

13.567

3.913

54571 50.356 52.463

Gemmeiza 7 x Line 8

22.733 24.533

13.033

3.254

57.067 54.956 56.011

Gemmeiza 7 x Line 9

23.067 22.867

11.167

3.615

57.281 58.640 57.961

Gemmeiza 7 x Sids 4

25.800 26.733

15.300

4.357

62.529 57.930 60.230

Sakha 93

22.400 22.800

11.667

2.263

43814 42217 43.015

Sakha 93 x Giza 168

23.933 31.267

12.633

3.208

45.838 47.066 46.452

Sakha 93 x Line 4

26.033 25.000

15.100

3.056

52.479 48.941 50.710

Sakha 93 x Line 5

25.000 25.033

14.633

5.200

60.735 56.562 58.648

Sakha 93 x Line 6

25.000 24.733

13.100

4.016

56.149 56.106 56.127

Sakha 93 x Line 7

23.133 23.867

11.633

3454

48.557 48540 48.549

Sakha 93 x Line 8

22.700 22.200

14.733

3.222

56.858 56.382 56.620

Sakha 93 x Line 9

22.667 22.767

11.300

3573

54.516 53.949 54.233

Sakha 93 x Sids 4

24.733 23.400

14.000

4.015

57.996 57.538 57.767

Giza 168

22.800 23.800

12.800

3413

43.219 42520 42.870

Giza 168 x Line 4

25.967 25.333

15.767

3.374

55.917 52.087 54.002

Giza168 x Line 5

24.800 25.600

14.233

4.127

55.319 55.653 55.486

Giza 168 x Line 6

25.067 25133

13.067

3.665

48.092 47.146 47.619

Giza 168 x Line 7

23.400 23.733

11733

3.384

48.702 48.040 48371

Giza 168 x Line 8

23.333 22.067

10.867

3.187

52.720 51.598 52.159

Giza 168 x Line 9

20.200 21.600

10.567

3.092

59.208 53.352 56.280

Giza 168 x Sids 4

24.467 23.800

12.600

3.994

57.749 58.983 58.366
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Table (3): Cont.

Genotypes

No. of spikelets / spike

Spike length (cm)

Spike weight (gm)

1000 grain weight (gm)

Normal

Stress

Comb.

Normal

Stress

Comb.

Normal

Stress

Comb.

Normal

Stress

Comb.

Line 4

26.767

26.200

26.483

20.267

21.167

20.717

5.462

2.739

4.101

48.056

46.497

47.277

Line4 xLine5

26.667

26.933

26.800

16.500

20.467

18.483

4.360

4.618

4.489

59.843

58.854

59.349

Line4 x Line 6

26.067

27.100

26.583

15.633

19.433

17.533

3.550

4.355

3.952

52.068

45.927

48.998

Line4 x Line 7

25.600

25.533

25.567

14.600

15.533

15.067

3.448

3.187

3.317

59.692

56.123

57.908

Line4 x Line 8

24.400

25.733

25.067

12.933

17.800

15.367

3.084

3.747

3.416

54.050

51.751

52.900

Line4 x Line 9

25.467

23.400

24.433

14.300

14.667

14.483

2.893

4.089

3.491

52.078

57.656

54.867

Line 4 x Sids 4

27.233

27.167

27.200

16.700

17.833

17.267

6.609

5.944

6.277

70.012

70.246

70.129

Line 5

27.367

26.867

27.117

18.500

18.100

18.300

6.172

4.824

5.498

62.985

60.884

61.934

Line5x Line 6

26.167

26.167

26.167

14.433

16.167

15.300

4.965

5.344

5.155

60.685

58.972

59.829

Line5x Line 7

24.133

25.200

24.667

13.667

13.533

13.600

4.297

4.527

4.412

55.240

56.182

55.711

Line5x Line 8

24.967

24.267

24.617

13.233

13.567

13.400

4.275

3.468

3.871

56.253

55.742

55.998

Line5x Line9

24.600

25.000

24.800

14.033

14.267

14.150

4.564

4.146

4.355

63.491

58.732

61.112

Line 5 x Sids 4

25.600

25.200

25.400

15.333

15.700

15.517

5.480

5.652

5.566

64.400

65.786

65.093

Line 6

23.933

24.133

24.033

12.600

12.267

12.433

5.217

5.652

5.435

49.623

47.547

48.585

Line 6 x Line 7

25.467

23.667

24.567

12.500

12.967

12.733

4484

4.011

4.248

55.799

52.378

54.089

Line 6 x Line 8

24.100

25.067

24.583

12.700

13.400

13.050

5.074

3.893

4.484

64.096

57.770

60.933

Line 6 x Line 9

23.933

22.200

23.067

11.567

10.833

11.200

4.971

4.591

4.781

66.040

60.982

63.511

Line 6 x Sids 4

26.533

25.867

26.200

15.600

16.667

16.133

5.830

6.498

6.164

61.756

67.411

64.584

Line 7

22.833

22.800

22.817

12.367

11.033

11.700

3.264

2.645

2.954

43.532

45.107

44.320

Line7 x Line 8

21.667

23.000

22.333

11.133

11.300

11.217

3.645

3.198

3.422

55.298

52.250

53.774

Line7 x Line 9

21.600

21.933

21.767

10.900

11.133

11.017

3.180

3.190

3.185

57.347

51.595

54.471

Line 7 x Sids 4

25.200

24.467

24.833

13.367

12.200

12.783

3.362

3.842

3.602

52.391

56.231

54.311

Line 8

21.667

21.733

21.700

10.800

10.800

10.800

3.620

3.307

3.464

52.572

56.544

54.558

Line8x Line 9

21.267

20.600

20.933

10.833

10.500

10.667

3.411

3.538

3.474

62.006

60.643

61.325

Line 8 x Sids 4

24.667

22.800

23.733

13.133

11.967

12.550

4.509

3.803

4.156

64.344

59.865

62.104

Line 9

20.400

20.933

20.667

10.867

9.967

10.417

3.761

3.334

3.548

59.909

65.024

62.467

Line 9 x Sids 4

22.267

22.000

22.133

11.267

11.200

11.233

2.697

3.410

3.054

59.359

66.115

62.737

Sids 4

25.000

26.067

25.533

17.500

16.100

16.800

7.091

5.799

6.445

62.655

62.965

62.810

LSD 5%

1.799

3.023

1.759

1.651

2.680

1.574

1.381

1.351

0.966

7.498

5.502

4.650
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Table (3): Cont.

No. of kernels / spike Grain yield-plant
Stress Stress
Gemmeiza 7 59.733 22.698
Gemmeiza 7 x Sakha 93 68.700 31.925
Gemmeiza 7 x Giza 168 70.967 32.408
Gemmeiza 7 x Line 4 59.367 42.111
Gemmeiza 7 x Line 5 67.233 33.722
Gemmeiza7 x Line 6 71.333 42.852
Gemmeiza7 x Line 7 77.667 26.116
Gemmeiza 7 x Line 8 58.900 23.198
Gemmeiza 7 x Line 9 61.433 29.682
Gemmeiza 7 x Sids 4 75.200 28.401
Sakha 93 53.367 23.288
Sakha 93 x Giza 168 69.300 31.718
Sakha 93 x Line 4 65.800 32.178
Sakha 93 x Line 5 72.300 37.345
Sakha 93 x Line 6 73.500 33.357
Sakha 93 x Line 7 69.700 31.399
Sakha 93 x Line 8 58.167 24.596
Sakha 93 x Line 9 66.133 29.303
Sakha 93 x Sids 4 68.500 30.597
Giza 168 80.400 36.844
Giza 168 x Line 4 65.933 21.601
Giza 168 x Line 5 78.667 29.891
Giza 168 x Line 6 76.633 26.173
Giza 168 x Line 7 72.633 27.725
Giza168 x Line 8 61.833 26.807
Giza168 x Line 9 57.867 22.864
Giza 168 x Sids 4 67.600 30.393

Genotypes
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Table (3): Cont.

Genotypes

No. of kernels / spike

Grain yield-plant

Normal

Stress

Comb

Stress

Line 4

112.367

59.100

85.733

18.848

Line4 xLine5

74.233

64.133

69.183

26.737

Line4 x Line 6

72.000

89.600

80.800

16.135

Line4 x Line 7

61.933

56.400

59.167

29.781

Line4 x Line 8

58.733

70.533

64.633

23.037

Line4 x Line 9

56.367

67.333

61.850

23.545

Line 4 x Sids 4

93.933

103.900

98.917

20.479

Line5

94.900

80.000

87.450

44.241

Line5x Line 6

81.867

90.433

86.150

27.866

Line5x Line 7

77.300

86.233

81.767

37.297

Line5x Line 8

76.033

62.333

69.183

30.534

Line5xLine 9

70.967

70.500

70.733

26.965

Line 5 x Sids 4

84.400

85.833

85.117

23.465

Line 6

103.867

117.933

110.900

17.174

Line 6 x Line 7

80.233

71.533

75.883

36.282

Line 6 x Line 8

84.233

62.367

73.300

31.071

Line 6 x Line 9

75.133

77.733

76.433

27.688

Line 6 x Sids 4

92.233

95.700

93.967

25.045

Line 7

75.167

59.000

67.083

24.504

Line7 x Line 8

65.900

62.833

64.367

25.975

Line7 x Line 9

56.800

62.233

59.517

31.154

Line 7 x Sids 4

64.233

68.600

66.417

26.493

Line 8

68.300

56.667

62.483

26.980

Line8x Line 9

54.733

57.100

55.917

21.834

Line 8 x Sids 4

70.367

62.867

66.617

24.856

Line 9

49.700

51.333

50.517

29.287

Line 9 x Sids 4

45.400

51.000

48.200

16.593

Sids 4

113.900

93.167

103.533

17.315

LSD 5%

22.608

20.069

15.115

10.956
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Table (4): Percentage of heterosis over better parent for all traits studied under the two nitrogen fertilizer
levels.

Number of spikelets /

Heading date Maturity date Plant height (cm) Number of spikes / plant .
Genotypes spike

Normal Stress Normal Stress Normal Stress Normal Stress Normal Stress
Gemeiza 7 x Sakha 93 1.072* 2,112 0.580 1.791* 10.394* 10.016** 20.340** 2.616** -6.588** -0.262
Gemeiza 7 x Giza 168 3.340* 3.217% 1.409* -1.116 16.414** 7.034** -44.603** -19.660** 1.185* -1.591
Gemeiza 7 x Line 4 0.144 1.219 0.376 1.046 30.640** 23.796** -16.300** 6.11%* -4.109* 5.343*
Gemeiza 7 x Line 5 1.910* 1.503* 0.958 2,467 4431 3.123 -9.115* -13.711% -4.193* 1.488

Gemeiza 7 x Line 6 0.557 0.937 -0.132 0.621 38.700* 33.584* -23.759** 7.581** 1.845* 5.705**

Gemeiza 7 x Line 7 0.1852 3.882* 0.876 2.633* 9.988* 5.798* -37.252** -1.067 -2.501* -2.916™

Gemeiza 7 x Line 8 -0.908* 4.931** 0.598 2.646™ 7.850 0.230 -19.193** -12.936** -10.196** -2.387*

Gemeiza 7 x Line 9 9.372 8.248** 6.183** 4.825** 7.085 8.410* -26.905™* -6.413* -8.826™* -9.016**
Gemeiza 7 x Sids 4 15.407* 18.289** 4.230** 6.396** 19.520** 8.372** -32.601** -13.711* 1.976* 2.55**

Sakha 93 x Giza 168 1.609** 3.090** 1.163 1.722* 5.876 1.083 -36.391** -4.849** 4.969** 31.37+
Sakha 93 x Line 4 5.9+ 4.498** 1.137 3.673** 21.624** 15.232* -0.717 -3.609** -2.742%* -4.580**
Sakha 93 x Line 5 1.686* 5.125%* 1.048 0.899 11.142* 7.149* -21.531* 1.308 -8.649** -6.826**
Sakha 93 x Line 6 0.996 2.660™* 1137 -0.092 27.244* 20.410** -13.155* -8.527+ 4.458** 2.486™

Sakha 93 x Line 7 0.497 0.742 -0.067 0.629 5.129 7.018* -30.959** 25.572** 1.313* 4.679**

Sakha 93 x Line 8 5.670** 5.125" 1.271 1.492* 9.273* 2174 -24.880*™* -11.356** 1.339* -2.631%

Sakha 93 x Line 9 8.057* 5.867* 1.904* 5.707* 4.551 5.337* -20.178** -0.644 1.191* -0.144
Sakha 93 x Sids 4 12.832* 12.540% 3.465** 5.425%* 12.296** 4.908** -28.945** -10.17+ -1.068* -10.231*
Giza 168 x Line 4 4.783** 4.749** 3.713* -1.228* 29.391** 22.545** -51.207* -41.986** -2.988** -3.309**
Giza168 x Line 5 1.594* 0.191 1.140 -0.022 13.192* 8.106** -47.019%* 34.464** -9.379** -4.715%*
Giza 168 x Line 6 2.391* 1.685 1.677* 2.233** 31.433** 20.326** -50.241* -41.258** 4.738** 4.143*
Giza 168 x Line 7 2.012* 1.148 1.100 1.794* 11.715* 4.005* -28.178** -21.845" 2.483* -0.281
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Table (4): Cont.

Genotypes

Heading date

Maturity date

Plant height

Number of s

pikes / plant

Number of s

pikelet/spike

Normal

Stress

Normal

Stress

Normal

Stress

Normal

Stress

Normal

Stress

Giza 168 x Line 8

1.746*

1.340

0.760

-0.273

13.494*

3.564*

-50.082**

-26.694**

2.337*

-7.281%

Giza 168 x Line 9

7.379*

6.845**

2.374*

4.630**

4.733

-1.359

-60.227*

-41.258**

-11.403**

-9.243**

Giza 168 x Sids 4

11.544*

11.951%

1.983*

5.251*

11.916*

0.599

-54.429**

-36.408**

-2.132%

-8.696**

Line4 x Line 5

2.733**

2.856**

-0.111

2.006**

24.628**

18.112*

-34.576**

-31.713*

-2.557%

0.245

Line4 x Line 6

1.153*

2.550**

0.729

2.763**

27.849*

9.368**

2.408*

-16.358**

-2.615**

3.435**

Line4 x Line 7

1.516*

4.034**

1.706*

3.030**

27.985**

23.606**

-43.540%*

2.839**

-4.359**

-2.545%*

Line4 x Line 8

1.960*

6.192**

0.118

2.075**

27.596**

26.411*

-28.677%

-18.926**

-8.842**

-1.782*

Line4 x Line 9

12.298*

9.438**

2.398**

5.266**

22.482%*

20.007**

-43.499**

-27.240%

-4.856**

-10.687

Line 4 x Sids 4

12.122*

13.762*

4.851**

5.699**

23.497+

18.339%

-5.911+

-23.905**

1.740%*

3.690**

Line5x Line 6

3.520™

1.728*

-0.624

2.191*

35.060"*

27.393**

-30.858**

-36.941**

-4.384%

-2.605**

Line5x Line7

1.760**

2.207*

0.404

0.885

7.598

5.252*

-39.239**

19.920**

-11.817*

-6.204*

Line5xLine 8

2.921*

3.173*

0.267

-1.498*

5.572

-1.382

-19.904**

-13.570**

-8.769**

-9.677*

Line5x Line 9

12.382**

6.929*

1.222

3.135**

5.212

5.121*

-33.631**

-32.375"*

-10.110**

-6.949*

Line 5 x Sids 4

11.633**

11.318**

1.696*

4.330**

7.578

3.298*

-38.861**

-45.516"*

-6.822**

-6.204*

Line 6 x Line 7

0.037

1.559*

1.055

-0.302

78.238**

25.721*

-40.232**

18.853**

6.409*

-1.930*

Line 6 x Line 8

-0.371

4.395**

0.265

1.012

34.715%

28.942**

-42.894**

-34.390**

0.697

3.870**

Line 6 x Line 9

9.5

8.545*

2.045"

3.331*

32.512*

24.676**

-37.896*™*

-31.086**

0.00

-8.009**

Line 6 x Sids 4

11.677*

12177

3.585"

4.853**

26.597*

23.880**

-30.289**

5.729**

6.132*

-0.767

Line7 x Line 8

4.770%*

4.816**

2.628"

3.472*

2.893

-1.882

-42.715*

6.624**

-5.106**

0.877

Line7 x Line 9

10.092**

6.590"

1.222

3.625**

3.620

4.837+*

-32.285"

10.576**

-5.400**

-3.802**

Line 7 x Sids 4

13.055**

13.716*

3.226**

5.002**

12467

4.139*

-46.853*

-8.188**

0.80

-6.138**

Line8x Line 9

9.245*

8.418*

3.033*

4.139*

5.992

5.817+

-35.427+

-17.355**

-1.846*

-5.213*

Line 8 x Sids 4

12.522*

13.852*

4.947

5.351*

14.500**

7.282%*

-37.442%

-29.024*

-1.332%

-12.533*

Line 9 x Sids 4

10.745*

14.849*

2.300%*

3.559**

6.660

2.055

44,844

-30.451*

-10.932**

15.602*

0.886

1.344

1.456

1.221

8.093

3.220

2.395

1.618

1.049

1.765

L.S.D. at

1174

1.780

1.929

1.780

10.719

4.265

3.172

2.143

1.389

2.338
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Table (4): Cont.

Spike length (cm) Spike weight (gm) 1000-grain weight (gm) [ Number of kernels / spike Grain yield / plant

Genotypes
Normal Stress Normal Stress Normal Stress Normal Stress Normal Stress

Gemeiza 7 x Sakha 93 -8.391* 4.534** 8.049** 20.448** -19.984** 2917 13.141 15.011* 39.010** 37.087*
Gemeiza 7 x Giza 168 3.727% -1.005 22.321* 11.016** 4.975* -2.699 14.465* -11.732* -41.566** -12.039**
Gemeiza 7 x Line 4 -19.738** -20.787* -29.238** -1.776* -5.086* -1.663 -33.194* -0.612 -0.988 85.527*
Gemeiza 7 x Line 5 -20.718** -6.629** -8.700** -13.391* -5.026* 1.470 0.702 -15.958** -36.337* -23.776**
Gemeiza 7 x Line 6 0.699 9.823* -14.280** -29.246™ 3.713 1.649 -20.892** -39.513** -6.335 88.791*

Gemeiza 7 x Line 7 -6.062** 2.523* 16.053** 21.976** 3.311 -7.833* -0.532 30.023* -24.548* 6.578

Gemeiza 7 x Line 8 -17.951% -1511 10.165* -1.602** 8.036** -2.808 2.001 -1.394 -26.650** -14.017%
Gemeiza 7 x Line 9 -16.783* -15.612* -5.796** 8.428* -4.386* -9.817% 0.219 2.845 -32.170% 1.348

Gemeiza 7 x Sids 4 -15.045* -4.968** -31.899% -24.866** -0.201 -7.996** -32.309** -19.284* 2270 25.125*
Sakha 93 x Giza 168 -9.178* -1.304 29.995* -6.006™* 4.619* 10.691** 9.661 -13.805* -37.483* -13.912%
Sakha 93 x Line 4 -20.229** -28.662** -12.651* 11573 9.203** 5.256** -17.918* 11.336 68.00%* 38.174*
Sakha 93 x Line 5 -18.558** -19.154** -14.274* 7.794* -3.572 -7.098** -9.413 -9.625 -26.655** -15.587**
Sakha 93 x Line 6 4.23* 6.790** -29.403** -28.945** 13.151% 18.001* -37.580%* -37.676* 14.364* 43.236**
Sakha 93 x Line 7 -5.887+ -0.291 -8.272% 30.586** 10.825** 7.610%* -19.069** 18.135** -35.574% 28.138**
Sakha 93 x Line 8 -6.689** 26.279** 5.350* -2.570** 8.152* -0.286 -1.073 2.647 -31.030** -8.836™
Sakha 93 x Line 9 -11.502* -3.145* -17.335% 7.168** -9.001+* -17.032%* 2.699 23.921* -22.495%* 0.054

Sakha 93 x Sids 4 -18.857** -13.043** -32.957** -30.763** -7.435* -8.619** -28.182% -26.476™ 21.552% 31.385*
Giza168 x Line 4 -22.884* -25.511* -37.129% -1.142% 16.357* 11.966** -44.912%* -17.993* -56.499** -41.371%
Giza 168 x Line 5 -25.945** -21.364** -23.233** -14.448* -12.171*% -8.591** -9.167 -2.155 -39.140* -32.435"
Giza 168 x Line 6 -2.720%* 2.085** -32.988** -35.155** -3.085 -0.843 -40.821** -35.019%* -42.923** -28.962**
Giza168 x Line 7 -12.655* -8.335* 9.191* -0.849* 11.876* 6.502** -1.419 -9.660 -37.242% -24.750*
Giza 168 x Line 8 -10.913* -15.101* -0.718 -6.621** 0.281 -8.747 -0.830 -23.093** -40.165* -27.241%
Giza168 % Line 9 -20.099** -17.445% -17.123* -9.405** -1.170 -17.950%* -16.030* -28.026** -55.994** -37.943*
Giza 168 x Sids 4 -25.902** -21.739* -42.321** -31.126** -7.830* -6.324* -37.664* -27.442% -45.348* -17.508**
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Table (4): Cont.

Genotypes

Spike length (cm)

Spike weight (gm)

1000-grain weight (gm)

Number of kernels / spike

Grain yield / plant

Normal Stress

Normal Stress

Normal Stress

Normal Stress

Normal Stress

Line4 x Line5

-18.586** -3.307**

-29.358** -4.270%

-4.988* -3.334*

-33.937** -19.833**

-56.323** -39.565**

Line4 x Line 6

-22.864** -8.191*

-35.005** -22.947%

4.927* -3.407*

-35.924* -24.024*

-31.482% -14.394**

Line4 x Line7

-27.961* -26.616™*

-36.872** 16.356*

24.213* 20.702*

-44.883** -4.568

-28.371% 21.535%

Line4 x Line 8

-36.186** -15.906**

-43.537% 13.305*

2.811 -8.476*

-47.730% 19.345*

-41.263** -14.614%

Line4 x Line 9

-29.441% -30.708**

-47.034% 22.645**

-13.071% -11.331+

-49.836** 13.930*

-32.777+ -19.605**

Line 4 x Sids 4

-17.600%* -15.750%

-6.797 2.500%

11.742% 11.563**

-17.530™* 11.520

-3.998 8.653**

Line5x Line 6

-21.983** -10.679**

-19.556** -5.449*

-3.651 -3.140

-21.180% -23.318*

-29.913* -37.013*

Line5x Line7

-26.124* -25.232*

-30.379** 6.156™

-12.296** -1.722%

-18.545"* 7.791

-23.079% -15.695**

Line5x Line 8

-28.470%* -25.044**

-30.735** -28.109%*

-10.688** -8.445*

-19.880** -22.083*

-39.037+ -30.982**

Line5xLine9

-24.145% -21.176*

-26.053** -14.054**

0.803 -9.676**

-25.219** -11.875*

-33.332% -39.049*

Line 5 x Sids 4

-17.118* -13.259**

-22.718* -2.534%*

2.246 4.480**

-25.899** -7.871

-44.830%* -46.960**

Line6 x Line 7

-0.793 5.706**

-14.050** -29.033**

12.445* 10.160*

-22.754* -39.344*

-23.649** 48.065**

Line 6 x Line 8

0.793 9.236**

-2.741% -31.121*%

21.920% 2.168

-18.903** -47.116"

-20.714* 15.163**

Line 6 x Line 9

-8.198** -11.689**

-4.715% -18.772%

10.233* -6.216**

-27.664* -34.087%

3.434 -5.459

Line 6 x Sids 4

-10.857* 3.521*

-17.783* -99.887**

-1.434 7.061**

-19.022** -18.852**

-17.932% 45.830**

Line7 x Line 8

-9.978* 2.420%*

11.672% -3.296**

5.185* -7.594%

-12.328 6.496

-13.066** -3.724

Line 7 x Line 9

-11.862** 0.906

-15.448** -4.319%

-4.276 -20.652**

-24.434* 5.479

-32.363** 6.374

Line 7 x Sids 4

-23.617% -24.223**

-52.587* -33.747%

-16.381* -10.694**

-43.605** -26.476**

-35.212% 8.117*

Line8x Line9

-0.312 2777

-9.306™* 6.118*

3.500 -6.737**

-19.863** 0.764

-46.231* -25.448*

Line 8 x Sids 4

-24.954* -25.670*

-36.412** -34.419**

2.695 -4.923**

-38.220*™* -32.522**

-37.805* -7.872*

Line 9 x Sids 4

-35.617+ -30.434**

-61.965" -41.196**

-5.260* 5.002**

-60.140%* -45.259**

-41.421% -43.343**

L.S.D. at

0.957 1.561

0.809 0.793

4.378 3.212

13.199 11.717

8.736 6.396

1.268 2.067

1.072 1.050

5.799 4.254

17.482 15,517

11.570 8471
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Table (5): Estimation of general combining effects for parents evaluated under two fertilizer levels.

Parents

Heading date

Maturity date

Plant height “cm”

Stress

Stress

Normal

Stress

Comb.

Gemmeiza7

226 * *

251 * *

674 * *

697 * *

686 *

Sakha 93

-0.56  *

095 *

411+ *

268 * *

339 *

Giza 168

0.14

138 *

-0.91

-0.32

-0.62

Line4

235

312 *

-5.16

-5.29

-5.23

Line5

0.96

-0.19

3.43

4.74

4.08

Line 6

1.10

0.21

-7.33

-10.89

-9.11

Line7

0.74

-0.45

4.96

2.51

3.73

Line 8

1.52

1.00

2.44

3.70

3.07

Line 9

-3.58

-3.76

-0.51

0.25

-0.13

Sids 4

-4.93

-4.75

0.44

1.00

0.72

LSDai

0.45
0.59

0.41
0.54

2.70
3.55

1.07
141

2.04
2.68

L.S.D

0.67

0.61

4.02

1.60

3.05

gi-gj

Comb. = combined data.
*and ** significant at 0.05 and 0.01 levels of probability, respectively.

Table (5): Cont.

Parents

0.88

No. of spikes per plant

0.80

No. of spikelets per spike

5.29

2.10

Spike length “cm”

3.99

Normal

Stress

Comb.

Normal

Stress

Comb.

Stress

Gemmeiza 7

0.62

0.64 *

0.63

049 *

085 * *

0.67 * *

0.18

Sakha 93

1.89

1.56

1.73

-0.53

-0.07

-0.30

-0.68

Giza 168

1.84

151

1.68

-0.46

0.09

-0.19

-1.03

Line4

-1.92

-1.46

-1.69

1.56

137

146

3.60

Line5

-0.48

-0.58

-0.53

1.25

1.22

1.23

1.93

Line 6

-1.95

-1.75

-1.85

0.67

0.41

0.54

0.18

Line7

2.92

157

2.24

-0.62

-0.70

-0.66

-1.40

Line 8

0.12

0.49

0.31

-1.23

-1.34

-1.29

-1.14

Line 9

0.12

0.17

0.15

-1.84

-2.13

-1.99

-2.24

Sids 4

-3.17

-2.15

-2.66

0.71

0.31

0.51

0.60

LS.Dgi

0.80
1.05

0.54
0.71

0.68
0.89

0.35
0.46

0.59
0.77

0.48
0.63

0.52
0.69

LS.D
gi-gj

119

0.80

1.01

0.52

0.88

0.72

0.78

1.56

1.06

Comb. = combined data.
* and ** significant at 0.05 and 0.01 levels of probability, respectively.

132

0.69

1.155

0.94

1.02
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Table (5): Cont.

Spike weight “gm”

1000 grain weight “gm”

No. of kernels / spike

Grain yield-plant “gm”

Parents

Normal

Stress

Comb.

Normal

Stress

Comb.

Normal

Stress

Comb.

Normal

Stress

Comb.

Gemmeiza7

-0.11

-0.20

-0.16

-1.21

0.31

-0.45

-0.49

-3.57

-2.03

-1.07

2.31*

Sakha 93

-0.44%

-0.40%*

-0.42

-4.25%*

-3.51%

-3.88**

-3.78

-4.52%

-4.15%

0.45

174

Giza 168

-0.56**

-0.36**

-0.46**

-4.05%*

-4.65%*

-4.35%*

-4.94%

0.77

-2.09

197

127

Line4

0.13

-0.17

-0.02

-0.97

-1.63**

-1.30*

5.43*

222

-5.52%*

-2.90%*

Line5

0.66**

0.77*

3.98**

3.51%

3.74%

9.70"*

7.54*

6.72*

4.52%

Line 6

0.72%

0.59**

0.39

-0.88

-0.24

7.99%*

11.15%

-0.01

-0.60

Line7

-0.42%*

-0.46™

-3.28*

-3.83*

-3.56%*

-3.30

-2.78

4.98*

1.10

Line 8

-0.42%*

-0.33*

115

0.51

0.83

-4.53*

-6.55**

1.08

-1.85

Line9

-0.26

-0.39**

3.65**

-14.60**

-11.43*

-2.02

-1.66

Sids 4

0.84**

0.88**

6.51**

8.52**

8.12%

-6.59**

-3.93%

LSDai

0.26

0.35

1.07

141

4.40

5.79

4.14

543

291

3.83

213

2.80

L.S.D

gi-gj

Comb. = combined data.
* and ** significant at 0.05 and 0.01 levels of probability, respectively.

0.39

0.52

1.60

2.10

6.56

8.62

6.17

8.09

4.34

571

3.18

4.18

10e R YD aAIRINURNbawos Jo Alljiqelrea a1dAjouab Jo uoirewnsy

SPIC)



Table (6): Estimates of specific combining ability effects for all the nitrogen forty five crosses evaluated under two
fertilizer levels.

Heading date Maturity date Plant height “cm”

Hybrid

Normal Stress Stress . Normal Stress
Gemmeiza 7 x Sakha 93 -1.53** -1.91* -0.38 -2.68 -0.09
Gemmeiza 7 x Giza 168 0.84 0.22 -1.02 1.39 -0.65
Gemmeiza 7 x Line 4 -0.22 -0.55 0.98 161 0.11
Gemmeiza7 x Line 5 -0.14 -0.43 1.09 0.86 2.22
Gemmeiza 7 x Line6 -0.25 -0.84 -1.74* -2.26 3.28
Gemmeiza 7 x Line 7 -0.61 0.75 0.04 -0.41 -0.42
Gemmeiza 7 x Line 8 -0.81 0.51 1.76* -0.79 -1.78
Gemmeiza 7 x Line 9 -0.41 -1.02 -0.81 -0.24 -0.03
Gemmeiza 7 x Sids 4 2.03** 2.56** 0.04 5.88 0.99
Sakha 93 x Giza 168 0.26 1.04 0.64 0.54 -1.83
Sakha 93 x Line 4 1.76* 0.04 1.74* 4.76 2.23
Sakha 93 x Line 5 -0.62 1.96* 0.38 1.37 -0.76
Sakha 93 x Line 6 -0.77 -0.28 -1.22 1.29 2.43
Sakha 93 x Line 7 -1.73%* -1.56* -1.26 -6.06 1.34
Sakha 93 x Line 8 1.93** 1.40 0.69 0.52 -4.76**
Sakha 93 x Line 9 0.31 -0.07 1.95% -1.16 1.89
Sakha 93 x Sids 4 1.84** 1.15 0.31 5.49 0.71
Giza 168 x Line 4 1.21* 1.47 -1.79* 8.19 6.31**
Giza 168 x Line 5 -0.31 -1.11 -1.38* 151 2.71
Giza 168 x Line 6 0.84 0.04 1.72* 1.32 0.01
Giza 168 x Line 7 -0.02 -0.06 -0.03 -1.49 0.61
Giza 168 x Line 8 -1.09* -0.67 -1.38* 2.79 -1.05
Giza 168 x Line 9 -0.65 0.00 0.05 -2.96 -3.04
Giza 168 x Sids 4 0.45 0.01 -0.36 3.22 -1.49
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Table (6): Cont.

Hybrid

Heading date

Maturity date

Plant height “cm”

Stress

Stress

Normal

Stress

Line 4 x Line 5

0.69

-0.19

-0.21

-2.65

Line 4 x Line6

0.51

0.74

2.81

-3.76*

Line 4 x Line 7

0.80

0.00

1.12

4.41*

Line4 x Line 8

1.53*

0.31

3.31

5.68**

Line4 x Line 9

-0.17

-0.82

1.89

3.50

Line 4 x Sids 4

-0.86

-1.50*

1.81

1.28

Line 5 x Line6

0.93

2.99%*

-0.21

0.58

Line5x Line 7

0.59

0.24

0.30

1.22

Line5x Line 8

0.28

-3.14%

0.06

-1.41

Line5x Line 9

-0.75

-0.41

1.07

-1.26

Line 5 x Sids 4

-1.27

-0.02

-2.94

-2.21

Line 6 x Line 7

-0.12

-1.86**

31.59**

1.48

Line 6 x Line 8

1.20

0.32

0.51

2.85

Line 6 x Line 9

0.37

-0.54

1.76

2.89

Line 6 x Sids 4

-0.78

0.28

-3.76

151

Line 7 x Line 8

1.93*

2.75**

-4.38

-5.58**

Line 7 x Line 9

-0.80

0.51

-2.16

0.67

Line 7 x Sids 4

0.71

1.13

0.49

0.92

Line 8 x Line 9

-0.14

-0.24

2.89

0.51

Line 8 x Sids 4

0.04

0.15

5.07

3.09

Line 9 x Sids 4

5.87*

2.51%

0.06

-0.76

LSD (sij)

1.50
1.98

1.37
1.80

9.08
11.93

3.61
4.75

LSD (sij-sik)

221
2.90

2.02
2.65

13.34
17.54

531
6.98

LSD (sij-ski)

Comb. = combined data.

211
2.77

1.92
2.53

12.72
16.72

5.06
6.65

*and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table (6): Cont.

Hybrid

No. of spikes / plant

No. of spikelets /' s

pike

pike length “cm”

Normal

Stress

Comb.

Normal Stress

Comb.

Stress

Comb.

Gemmeiza 7 x Sakha 93

3.51*

-0.51

1.50

-0.69

-0.24

-0.46

0.47

0.07

Gemmeiza 7 x Giza 168

-1.74

0.14

-0.80

1.22%

-0.73

0.24

0.08

0.73

Gemmeiza7 x Line 4

0.65

1.89*

1.27

-0.74

0.85

0.06

-0.88

-0.52

Gemmeiza7 x Line 5

0.08

-0.83

-0.38

0.14

0.67

0.41

0.92

0.07

Gemmeiza 7 x Line6

-0.21

2.31*

1.05

0.25

0.77

0.51

0.30

0.43

Gemmeiza 7 x Line 7

-1.65

-1.68

-1.66

0.44

-0.28

0.08

0.92

0.69

Gemmeiza 7 x Line 8

-0.12*

-0.66

-0.39

-0.88

0.49

-0.19

0.13

-0.27

Gemmeiza 7 x Line 9

-0.62

0.18

-0.22

0.06

-0.38

-0.16

-0.63

-0.46

Gemmeiza 7 x Sids 4

-0.06

0.74

0.34

0.24

1.04

0.64

0.66

0.25

Sakha 93 x Giza 168

-1.31

1.26

-0.03

0.56

6.72**

3.64**

0.48

0.05

Sakha 93 x Line 4

3.12*

0.97

2.04

0.64

-0.82

-0.09

-1.68

-0.53

Sakha 93 x Line 5

-1.22

0.58

-0.32

-0.08

-0.64

-0.36

-0.48

0.01

Sakha 93 x Line 6

141

0.76

1.08

0.50

-0.13

0.18

-0.26

-0.04

Sakha 93 x Line 7

-1.65

0.90

-0.38

-0.08

0.11

0.02

-0.15

-0.25

Sakha 93 x Line 8

-2.20

-1.42

-1.81

0.10

-0.92

-041

2.70"

141

Sakha 93 x Line 9

-0.89

-0.14

-0.52

0.67

0.44

0.56

0.36

0.05

Sakha 93 x Sids 4

0.44

0.98

0.71

0.19

-0.59

0.22

0.14

Giza 168 x Line 4

-0.81

-0.69

0.51

-0.07

-0.67

-0.31

Giza 168 x Line 5

-0.67

-0.90

-0.34

-0.29

-0.53

-0.73

Giza 168 x Line 6

-0.42

-0.38

0.30

0.05

0.06

Giza 168 x Line 7

-1.08

-0.86

-0.03

0.30

-0.05

Giza 168 x Line 8

-0.66

-1.52

-0.27

-0.83

-0.21

Giza 168 x Line 9

-2.35%

-3.41%

-1.37

-0.03

-0.32

Giza 168 x Sids 4

0.64

0.33

-0.63

-0.83

-1.03
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Table (6): Cont.

Hybrid

No. of spikes / plant

No. of spikelets /s

pike

Spike length “cm”

Normal

Stress

Comb.

Normal

Stress

Comb.

Normal

Stress

Comb.

Line 4 x Line 5

-0.71

-0.59

-0.65

-0.50

-0.18

-0.34

-1.08

1.07

0.00

Line 4 x Line6

0.23

-1.08

-0.43

-0.52

0.79

0.14

-0.33

1.79*

0.73

Line 4 x Line 7

-0.37

0.80

0.21

0.30

0.34

0.32

-0.49

-0.53

-0.51

Line4 x Line 8

1.09

0.81

0.95

-0.29

118

0.45

-1.59%*

148

-0.05

Line4 x Line 9

-0.55

0.12

-0.21

1.39%

-0.36

0.51

0.00

-0.55

-0.28

Line 4 x Sids 4

-0.35

-1.09

-0.72

0.60

0.96

0.78

-0.45

-0.23

-0.34

Line 5 x Line6

-0.25

-0.77

-0.51

-0.11

0.01

-0.05

-0.56

0.19

-0.19

Line5x Line 7

-0.95

151

0.28

-0.85

0.16

-0.35

-0.46

-0.86

-0.66

Line5x Line 8

0.88

0.49

0.69

0.59

-0.14

0.23

-0.32

-1.08

-0.70

Line5x Line 9

-0.52

-1.30

-0.91

0.83

1.39

111

0.70

0.72

0.71

Line 5 x Sids 4

0.04

-1.14

-0.55

-0.72

-0.86

-0.79

-0.84

-0.69

-0.77

Line 6 x Line 7

0.32

2.59**

1.46

1.06

-0.57

0.24

-0.01

0.32

0.16

Line 6 x Line 8

-0.88

-0.53

-0.71

0.30

147

0.88

0.77

0.50

0.63

Line 6 x Line 9

0.32

0.01

0.17

0.75

-0.61

0.07

-0.15

-0.97

-0.56

Line 6 x Sids 4

-0.79

-0.53

-0.66

0.79

0.61

0.70

1.04

2.02*

1.53*

Line 7 x Line 8

-2.25

0.48

-0.88

-0.84

0.51

-0.17

0.07

-0.02

0.03

Line 7 x Line 9

-0.15

1.03

0.44

-0.30

0.24

-0.03

0.05

0.92

0.48

Line 7 x Sids 4

0.21

0.45

0.33

0.75

0.33

0.54

-0.32

-0.86

-0.59

Line 8 x Line 9

-1.39

-0.66

-1.03

-0.02

-0.46

-0.24

0.56

0.02

0.29

Line 8 x Sids 4

1.10

0.43

0.77

0.83

-0.70

0.06

0.02

-1.35

-0.67

Line 9 x Sids 4

0.51

047

0.49

-0.97

-0.71

-0.84

-1.63**

-1.02

-1.33

LSD (sij)

2.68
3.53

181
2.38

227
2.99

118
1.55

1.98
2.60

161
2.12

1.08
1.42

1.75
2.31

0.00
0.73

LSD (sij-sik)

3.94
5.18

2.66
3.50

3.33
4.39

1.73
2.28

291
3.82

2.37
3.12

1.59
2.09

2.58
3.39

-0.51
-0.05

LSD (sij-ski)

Comb. = combined data.

3.76
4.94

254
3.34

318
4.19

1.65
2.17

2,77
3.65

2.26
2.98

152
1.99

2.46
3.23

*and ** significant at 0.05 and 0.01 levels of probability, respectively.

-0.28
-0.34
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Table (6): Cont.

Hybrid Spike weight (gm) 1000 grain weight “gm” No. of kernels per spike Grain yield-plant “gm”
Normal | Stress [ Comb. | Normal | Stress [ Comb. Normal ress Comb Normal [ Stress Comb
Gemmeiza 7 x Sakha 93 | -0.08 0.56 0.24 -8.10" 4.17% -1.96 0.17 6.51 3.34 8.69 -0.14 4.28
Gemmeiza 7 x Giza 168 0.50 0.45 0.47 4.89 2.24 3.56 5.22 3.49 4.36 212 0.82 -0.65
Gemmeiza7 x Line 4 -0.28 -0.39 -0.33 -351 021 -1.86 -3.14 -6.36 -4.75 2.17 14.69" 8.43
Gemmeiza7 x Line 5 0.74 -0.19 0.28 123 2.70 1.96 13.09 -4.86 411 2.26 112 -1.69
Gemmeiza 7 x Line6 0.00 043 -0.22 -0.22 0.85 0.31 1.39 -9.68 -4.15 -1.97 13.14% 5.59
Gemmeiza 7 x Line 7 0.28 0.63 0.45 3.24 -1.38 0.93 5.28 1322 9.25 031 -5.30 -2.80
Gemmeiza 7 x Line 8 0.21 -0.03 0.09 1.30 -1.13 0.09 142 0.75 1.09 -0.32 -5.27 -2.80
Gemmeiza 7 x Line 9 0.06 0.17 0.12 -043 -0.58 -0.50 3.09 2.98 3.03 -4.20 1.02 -1.59
Gemmeiza 7 x Sids 4 -0.10 -0.19 -0.14 2.76 -4.15* -0.69 -4.20 0.78 171 4.26 2.01 3.13
Sakha 93 x Giza 168 0.08 0.07 0.07 -1.68 -0.04 -0.86 5.45 2.78 11 -1.25 0.70 -0.27
Sakha 93 x Line 4 0.96 -0.28 0.34 1.88 -1.18 0.35 1731 * .03 9.17 14.98* 5.33 10.15*
Sakha 93 x Line 5 0.73 1.04% 0.88 5.19% 1.30 3.24 6.78 .16 3.97 2.12 3.08 2.60
Sakha 93 X _Line 6 -0.46 021 -0.34 4.19 5.24% 4.71% -12.65 -6.56 9.61 3.66 4.21 3.93
Sakha 93 x Line 7 -0.18 0.37 0.09 0.27 0.62 0.44 -5.36 6.21 0.42 751 0.55 -348
Sakha 93 x Line 8 0.36 0.14 0.25 414 4.12% 413 2.61 0.97 1.79 -3.93 -3.30 -3.61
Sakha 93 x Line 9 -0.04 0.33 0.14 -0.15 -1.45 -0.80 2.18 8.63 5.40 171 121 -0.25
Sakha 93 x Sids 4 0.16 -0.33 -0.09 1.27 -0.73 0.27 3.79 497 -0.59 354 4.77 4.16
Giza 168 x Line 4 -0.26 -0.01 -0.13 5.12% 3.10 411 -11.86 412 -7.99 -6.39 477 558
Giza 168 x Line 5 0.29 -0.08 0.11 -0.43 152 0.55 8.17 2.24 5.20 -7.01 -3.90 -5.45
Giza 168 x_Line 6 054 -0.61 -0.57 -4.07 -2.59 -3.33 -14.86 * 871 -11.79 397 -2.50 -3.23
Giza 168 x Line 7 0.50 0.25 0.38 0.21 1.26 0.73 9.06 3.86 6.46 5.64 -2.64 -4.14
Giza 168 x Line 8 0.26 0.06 0.16 -0.20 0.47 0.13 3.93 -0.64 1.65 -3.45 -0.62 -2.03
Giza 168 x Line 9 0.08 -0.20 -0.06 434 -0.92 71 -0.13 -4.92 253 -9.59 -4.75 -7.17
Giza 168 x Sids 4 -0.39 -0.40 -0.39 0.83 1.85 .34 -5.86 -11.15 -850 1.20 5.05 3.12
Line4 xLine 5 -0.78 0.22 -0.28 1.02 171 .36 | -14.16 -10.54 -12.35 -9.97* -2.89 -6.43
Line 4 x Line6 -117F 011 -0.64 -3.17 -6.82% | 5.00* | -14.69 6.01 434 -6.19 -8.37* -7.28
Line 4 xLine 7 -0.30 0.14 022 8.12% 6.32% | 7.22% | -1347 -10.62 -12.05 2.17 3.58 2.87
Line 4 xLine 8 -0.94* 0.43 -0.26 -1.95 -2.39 217 | 1543 * 9.81 281 -2.85 -0.22 -153
Line4xLine 9 -0.83 0.60 -0.11 -5.87 0.37 275 | -71.73 6.30 0.72 0.00 0.09 0.05
Line 4 x Sids 4 1447 1.36 140 | 10.01* | 1010~ [10.06™ | 6.71 26.90 16.81 2.03 -0.70 0.67
Line5 x Line6 051 0.05 -0.23 0.50 1.08 0.79 -9.09 0.47 -4.31 0.59 -4.05 -1.73
Line5xLine7 -0.20 0.37 0.09 -1.28 124 002 | 237 1284 5.23 0.24 3.67 172
Line5 x Line 8 -0.50 -0.68 -0.59 -4.69 -3.55 412 | -240 -4.76 -358 -6.05 -0.14 -3.09
Line5xLine 9 0.09 0.17 -0.04 0.60 -3.69* -155 2.60 3.09 2.85 0.52 -3.90 -1.69
Line 5 x Sids 4 044 0.24 -0.10 -0.55 0.50 -0.02 | -7.09 2.46 231 -1.81 513 -347
Line6 x Line 7 0.40 -0.20 0.10 2.87 1.83 2.35 2.26 -10.78 -4.26 -0.90 7.78% 3.44
Line 6 x Line 8 0.71 0.32 0.20 6.73" 2.87 4.80% 7.50 -13.65 -3.07 1.45 5.52 3.49
Line x Line 9 0.9TF 0.21 0.56 6.74% 2.95 4.84% 8.47 141 4.94 9.47 1.94 5.70
Line 6 x Sids 4 0.33 1.02% 0.67 0.39 6.52 3.46 2.45 341 2.93 044 157 0.56
Line 7 xLine 8 0.26 0.13 0.19 161 0.31 0.96 0.46 3.39 1.92 347 -1.28 1.10
Line 7 xLine 9 0.09 -0.05 0.02 171 -3.49 -0.89 143 2.48 1.95 -3.39 3.71 0.16
Line 7 x Sids 4 -117F -0.49 -0.83 -5.30* 171 351 | -14.27 712 -10.69 -0.29 132 0.52
Line 8 x Line 9 0.05 0.31 0.18 194 121 1.58 0.60 3.64 2.12 -8.72 -2.67 -5.69
Line 8 x Sids 4 -0.30 053 -041 2.22 242 -0.10 | 6.89 -6.55 6.72 0.12 2.63 1.25
Line 9 x Sids 4 -181% | 109 | -145% | 471 0.69 201 | 2179~ * 1-1873 -20.26 -2.50 -5.83 -4.16
LSD (si]) 5% 0.90 0.88 0.89 4.91 3.60 4.26 14.80 3.14 13.85 9.80 7.17 8.50
1% .19 .16 17 6.45 4.74 5.62 19.46 7.27 18.26 2.88 9.43 1.20
LSD (sij-sik) [5% .33 .30 .30 7.22 5.29 6.26 2176 9.31 20.36 4.40 1054 2.49
1% .75 71 71 9.49 6.96 8.26 28.60 5.39 26.84 8.93 13.86 6.46
LSD (sij-ski) [5% 1.27 1.24 124 6.88 5.05 5.97 20.74 18.41 1941 1373 10.05 1191
1% 1.67 1.63 164 9.05 6.64 7.87 27.27 2421 2559 18.05 1322 15.70

Comb. = combined data.

*and = significant at 0.05 and 0.01 levels of probability, respectively.
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