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Introduction

Water shortage causes reduction for all the estimated morphological and
productivity traits for wheat crop. So, seven bread wheat genotypes consists
of three promising lines (115, 117 and 136) and four commercial cultivars (Sakha 95,
Sids 14, Gemmiza 11 and Miser 2), which differ considerably in their characters were
used as parents with their crosses at the Experimental Farm, Faculty of Agriculture,
Kafrelsheikh University, Egypt, during the two successive seasons 2020 /2021 and
2021/2022.The objective was to estimate combining ability and nature of gene action
under normal and drought conditions. The results indicated that water deficit decreased
the means of all the studied traits for parents and their crosses. The GCA variance
was higher than the SCA for all the studied traits under both conditions, except spike
length and no. of kernel / spike under both conditions as well as 1000 kernel weight
under normal condition, indicating that additive gene effects were more important than
non-additive in the expression of the investigated traits. The parents Misr2 and line
136 showed the best desirable GCA eftects for earliness, whereas the parents Sakha95
and Line 115 was the best general combiners for grain yield/plant and most of its
components under both normal and drought conditions. The two crosses Gemmiza
11x Line 117 and Line 117 xLine 136 were identified as promising specific combiners
for earliness, while the cross Misr 2 x Line 136 for improving yielding ability under
both conditions. Both additive and dominance genetic components are important in
the inheritance of the studied traits. However, the values of (D) were higher than (H1)
for all the studied traits, except flag leaf area under drought and Chlorophyll content
(SPAD) under both conditions, revealing that the additive gene effects played the
major role in the inheritance of these traits.
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population. Therefore, increasing the productivity

of this crop is the main goal of wheat breeders

Wheat is considered as one of the most strategic
food in Egypt and overall the world. The total
national wheat production reached about 9.65
million tons, which represents about 50% of the
amount sufficient for local needs (E A S 2022).
The local consumption of wheat is increasing
cach year due to the continuous increase of

to decrease the gap between national production
and consumption. Water deficit is one of the main
limiting factors of cereal production that emerged
in many parts of the world, including Egypt. Water
scarcity is a significant environmental stress
that has negative effects on wheat growth and
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production AbdEl-Kreem etal., 2019, Darwish
etal., 2020 and Abd EI —Aty et al (2023).

Thus, there is an actual need to increase
its productivity and, there is an urgent need to
increase drought tolerance of the wheat cultivars
to increase their production, especially in the
new land. Knowledge and understanding the
type of gene action controlling the inheritance
of different traits is important to design an
effective breeding program for developing
drought tolerance cultivars. Statistical analysis
of diallel crosses and genetic interpretations of
such analysis have been the subjects of many
research papers since about 1954 (Hayman 1954
and Griffing1956). Many results were detected by
several authors with respect to genetic systems
controlling grain yield and its components. Katta
et al (2013) and Gomaa et al (2014) found that
the additive genetic effects play amajor role in the
inheritance of grain yield and most of the traits
under normal and water stress conditions. On the
contrary, Mohamed et al (2014) and El Hawary
(2015) reported that the non- additive gene effects
were more important in the inheritance of grain
yield and most of its components under water
stress conditions. Meanwhile, Abd El —Aty etal
(2016) and Elgammaal et al (2023) found that the

importance of additive and non- additive genetic
variances in determining the performance of all
studied characters. The objectives of the present
study were to: (1) evaluate some promising and
some Egyptian cultivars and their F1 crosses
under normal and water deficit conditions. (2)
Identify the superior or general combiners and
best cross combinations. (3) Estimate combining
ability, type of gene action and heritability of the
studied traits.

Materials and Methods

The present study was carried out at the
Experimental Farm, Faculty of agriculture,
Kafrelsheikh University, Egypt, during the 2020
/2021 and 2021/2022 successive winter growing
seasons. Seven bread wheat (Tritium aestivum L.)
genotypes which differed considerably in their
characters were used as parents in this study. The
name, pedigree and Characterization of the used
genotypes are presented in Table 1.

During 2020 /2021 season, the parental
genotypes were sown and all possible diallel
crosses (excluding reciprocals) were made among
the seven genotypes to obtain seeds of 21 F1
crosses. 2021 /2022

TABLE 1. The name, pedigree and Characterization of the seven bread wheat genotypes used in the present study.

Parent | Name Pedigree Characterization
Pl Sids 14 Bow”S”"Vee”S”//Bow”S”/TSI/BaniSewef 1SD293- 1SD-2SD-4SD- Moderate folerant
OSD.
PASTOR//Site/MO/3/CHEN/AEGILOPSSQUARrOSA (TAUS)//
P2 Sakha 95 BCN/4/WbLL.CMSA01Y00158S-040P0Y-040M-030ZTM-040SY- Drought tolerant
26M0YO0SY-0S.
P3 Gemmizall | BOW”S”/KVZ”S”//TC/SER182/3/GIZA168/SAKHA61 Susceptible
. SKAUZ/BAV92. CMSS96M03611S-1M-010SY-010M-010SY-8M-0Y-
P4 Misr 2 0S Drought tolerant
Ps Linel15 1C3IZ/IMYT/C. 2008/29ESWYT/OCC. 549/Plot134/ Rep1/Block 7/Entry Moderate tolerant
6 Limell7 1CE/IMYT/C. 2008/29ESWYT/OCC. 549/Plot141/ Rep1/Block 9/Entry Drought tolerant
p7 Linel36 1C3Hg/IMYT/C. 2008/ 29ESWYT/OCC.549/Plot136/Rep1/Block 8/Entry Drought tolerant

Egypt. J. Agron. 46, No. 1 (2024)




EVALUATION OF SOME WHEAT GENOTYPES UNDER NORMAL... 15

TABLE 2. Climatic data of the cultivated site in 2020/2021 and 2021/2022 winter seasons.

AT °C AT °C
Month RH % Rainfall (mm)
2020/2021 2021/2022
Max. Min. Max. Min. 2020/21 2021/22 2020/21 2021/22

November 28.4 25.1 16.7 15.7 62.5 65.8 32 0.0
December 22.8 20.1 12.0 11.5 67.7 70.5 0.0 2.8
January 21.6 17.0 10.4 7.40 68.1 72.7 0.0 2.2
February 21.8 20.1 10.0 8.70 68.4 63.4 0.0 0.2
March 223 20.7 10.7 9.00 67.1 60.3 0.0 0.4
April 31.0 28.2 13.7 12.0 60.3 51.9 0.0 0.0
May 35.8 33.0 17.9 17.0 50.0 52.5 0.0 0.2

TABLE 3. Physical and chemical analyses of soil at the experimental sites in 2020/2021 and 2021/2022 seasons.

Soil Properties 2020/2021 2021/2022
Mechanical analysis

Sand 17.1 16.2
Silt 37.0 36.3
Clay 45.9 47.5
Chemical analysis

PH(1:2.5,s0il: water suspension 8.5 8.2
EC (soil past, ds m™) 2.1 2.4
Na* 14.4 14.8
K 0.3 0.5
Ca™ 4.6 53
Mg 2.5 2.0
Co,~ 0.0 0.0
HCO, 5.5 3.8
CL- 10.1 15.0
SO~ 6.2 3.8
CaCo3% 2.7 2.3
OM% 1.5 1.3

Soil Electrical Conductivity (EC) and soluble ions
were determined in sutured soil before extract
season. During 2021/2022, the 28 genotypes
(seven parents and 21 F1 crosses) were evaluated
under two separate irrigation experiments. The
first experiment (normal irrigation) was irrigated
four times after sowing irrigation (five irrigations
were given through the whole season). While, the
second experiment (water stress condition) was
irrigated only one time after sowing irrigation (two
irrigations were given through the whole season)
on November 20" during the two successive
seasons. The two experiments were designed in
a randomized complete block design with three
replications. Each parent and F1 was represented

by one row per replicate. The plot size was one
row, 3.0 m long and spaces between rows were 30
cm with 15 cm between plants. Seeds were sown
by hand. Other agricultural wheat practices were
applied at the proper time.

The meteorological data of the experimental site
was collected from Sakha meteorological station
in 2020/2021 and 2021/2022 growing season
and presented in Table 2.The studied characters
were; leaf area index, chlorophyll content days to
50%heading(day), plant height (cm), spike length
(cm), no. of kernels/spike, 1000-kerneles weight
(g) and grain yield/plant (g). Data were measured
on ten guarded plants per plot.
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Statistical and genetical Analysis.

Collected data were subjected to the proper
of statistical analysis of variance (ANOVA) of
a randomized complete block design with three
replications as mentioned by Snedecor and
Cochran (1989). Combining ability analysis was

mean squares due to genotypes, parents, crosses
and parentsvs.crosses were highly significant
for all the studied traits with some exception
under normal and drought conditions.Semahegn
et al (2021) reported that there was a significant
genetic variation for all agronomic traits studied

performed according to Griffing’s (1956) method
2 model 1. Hayman’s approach (1954a and b)
was used to estimate genetic components and
ratios. The conclusions obtained from Hayman’s
analyses will not be generalized, but will help us
to characterize our genetic material for its proper
use in the future breeding programs.

under both drought-stressed and non-stressed
conditions.

The parent’s vs. crosses mean squares for
Leaf area index under normal irrigation, also no.
of days to heading, plant height and grain yield/
plant under normal and water stress conditions
were significant, In this respect, Abd El- Aty et al
(2016), Abd El- Aty et al (2023) and El-gammal
et al (2023) obtained significant mean square for
genotypes of all the studied traits under normal
and water stress conditions.

Results and Discussion

Analysis of variance
Analysis of variance (Table 4) showed that the

TABLE 4. Analysis of variance for morphological traits of the parents and their hybrids under normal and drought

conditions.

Leaf area index Chlorophyll content | Days to 50% heading Plant height
S.0.V. - (day) (cm)

N D N D N D N D
Reps. 2 0.19 0.01 023 0.04 2.04 8.82 1.39 0.15
Genotypes (G) 27 17.87%* 13.79%* 38.98** 5.20* 38 .48%* 41.60%* 59 95%%* 79.13%%*
Parents (P) 6 29.65%* 15.05%* 38.38** 3.94 79.75%%* 60.65%* 153.71%* 198.16%*
Crosses (Cr) 20 14.08%* 14.01%* 39.96%* 5.73% 27.78%* 37.95%* 34.70%* 39.52%x*
Pvs. Cr 1 22.92%%* 1.75 22.92% 2.10 4.86%%* 0.10 2.29 157.15%%*
Error 54 2.39 4.54 4.65 2.63 2.02 3.02 5.23 8.55
GCA 6 20.51 12.02 35.75 3.59 391.65%%* 57.06%* 76.62%%* 03.40%*
SCA 20 1.89 2.60 6.82 1.26 159.82%* 1.60 3.99%* 7.59%*
GCA/SCA 2.007 1.078 0.721 0.780 4.98 10.48 3.70 2.12

N refers to normal irrigation D refers to drought irrigation
* ** Significant at 0.05 and 0.01 levels of probability; respectively

TABLE 4. Cont. : Analysis of variance for yield and its attributes of the parents and their hybrids under normal and
drought conditions.

Spike length (cm) No. of kernel / spike 1000 kernel weight (g) | Grain yield / plant (g)
SO0V DF N D N D N D N D
0.86 0.43 0.23 1.29 0.23 0.05 0.14 0.44
Reps. 2 2.61%* 2.37%* 58.16%* 60.15%* 10.45%%* 7.56%* 19.15%* 21.86%*
Genotypes (G) 27 6.05%* 4.47%* 128.43%* | 41.15%* 21.41%* 14.63%* 44.60%* 34.76%*
Parents (P) 6 1.68%* 1.54%% 38.99%* 127.54%%* 7.65%* 5.38%* 12.28 17.59%*
Crosses (Cr) 20 0.49 6.38%%* 20.00%** 35.81%* 0.48 8.77%* 3.81 30.04*
Pvs. Cr 1 0.46 0.43 2.34 4.29 2.34 1.95 8.06* 6.81%
Error 54 3.16%* 2.59%%* 83.62%* 84.61%* 12.37%* 6.63%%* 16.88** 22.03*
GCA 6 0.23 0.29* 1.09 1.68* 0.99 1.42% 3.55% 3.23%
SCA 20 4.67* 1.87* 30.00%* 36.26* 6.12% 0.87 1.82%* 2.29%
GCA/SCA 4.67 1.87 29.03 35.36 6.12 0.87 1.82 2.29

N refers to normal irrigation D refers to drought irrigation. *, ** Significant at 0.05 and 0.01 levels of probability; respectively
Egypt. J. Agron. 46, No. 1 (2024)
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Mean performance and reduction percentage

Mean performance and reduction percentage
of the seven parental genotypes and their 21 F1
crosses under normal and drought conditions for all
the studied traits are shown in table 5. The results
revealed that wheat genotypes greatly differed in
their responses under both conditions for all the
studied traits. Means of leaf area index, chlorophyll
content, days to 50% heading, Plant height (cm),
spike length (cm), no. of kernel/ spike, 1000-kernel
weight (g) and grain yield/ plant (g) were;39.38 and
34.30,51.62 and 40.68, 97.82 and 92.72 days, 116.00
and 103.00 cm., 13.51 and 11.30 cm., 65.65 and
54.61 kern., 44.56 and 39.80 g. and 68.32 and 62.16
g. under normal and drought conditions respectively
.Drought stress caused reductions in these traits by
12.80, 20.87, 5.19, 11.15, 16.39, 16.90, 10.67 and
8.98 % respectively . These results are in agreement
with those obtained by Abd El- Aty et al (2016),
Fouad (2018), Abd El- Aty et al (2023)and El-
gammal et al (2023).

For days to heading, among parents the parental
cultivar Sakha 95 and the line 136 were the earliest
parents with values of 93.33 and 88.00 days under
normal and drought condition respectively. The
line 117 x Line 136 was the earliest ones with
values of 93.67 and 88.00 days under normal and
drought condition respectively. Regarding plant
height, the tallest parents were Misr2 and line
117 with values of, 124.33 and 110.00 cm under
normal and drought stress respectively. The two
crosses Misr2 x Linell5 and Line 115 x Line
117 exhibited the highest mean values of plant
height under both conditions, thus these genotypes
could be used to improve plant height traits.The
reduction in plant height due to water stress may
be attributed to the reduction in internodes’ length,
because of the deficiency of soil moisture. With
respect to spike length, the parental Gemmiza 11
and Line 115 gave the highest mean values under
both conditions.The two crosses Sids 14 x Line 115
and Gemmizall X Line 115 had the highest mean
values of spike length.Kheiralla et al (2004), Abd
El-Kareem (2019), Abd El- Aty et al (2023) and EI-
gammal et al (2023) found that spike length was
significantly affected by water stress treatments
and wheat genotypes. In addition, Siyal (2021);
Mady (2023) reported that the reduction % of grain
yield ranged from 0.41 to 22.39%. Al-Naggar et al.
(2020) found that water stress caused a significant
reduction of 9.54 % in grain yield.

The parental genotypes Sids 14 and Sakha 95
and the three crosses Sids 14 x Sakha95, Sakha 95
x Gemmiza 11 and Sakha 95 x Line 117 had the
highest mean values of no. of kernel/ spike under
both conditions. Regarding 1000 kernels weight,
the results showed that the parental Sakha 95 and
Linel17, also, the crosses Sids 14 x Sakha 95, Sids 14

x line 117, Sakha 95 x Line 117 and Line 117 x Line
136 gave the heaviest 1000 kernels weight among
the crosses and were of common superiority in both
conditions. Decreased mean number of kernels /
spike may be due to effect of water deficiency on
pollination and fertilization processes.Tawfelis
(2006) reported that wheat genotypes differently
responded to different environmental conditions and
drought stress reduced the number of 1000g weight
to 9.06% compared to normal. For grain yield / plant
the parental genotypes Sids 14 and Sakha 95, also
the two crosses; Sakha 95 x Misr 2 and Sakha 95 x
Line 115 had the highest grain yield / plant under
both conditions. This is supported by Dencic et al.
(2000) and El-gammal et al (2023) who found that
decreasing soil moisture caused significant reduction
in grain yield. Also, Salem (2005) reported that full
irrigation treatment significantly maximized grain
yield /ha. In addition, Siyal (2021); Mady (2023)
reported that the reduction % of grain yield ranged
from 0.41 to 22.39%. And, Al-Naggar etal. (2020)
found that water stress caused a significant reduction
0f 9.54 % in grain yield.

Combining ability for the studied traits:

Mean squares for general and specific combining
ability for the studied traits are presented in Table 4.
The mean squares of GCA were either significant or
highly significant for days to heading, plant height
and grain yield / plant under both conditions, while,
spike length no. of kernel/ spike and 1000 kernels
weight showed significant positive GCA effects
under drought condition. The mean squares of SCA
were either significant or highly significant for
plant height, spike length, kernel yield / plant under
both conditions, while days to heading, and 1000
kernels weight showed significant SCA effects under
normal irrigation. These results would indicate the
importance of both additive and non-additive gene
effects in the inheritance of such traits. Moreover,
The GCA variance was found to be higher than the
SCA for all the studied traits under both conditions,
except spike length and no. of kernels / spike under
both conditions as well as 1000kerenel weight under
normal condition, indicating that additive gene
effects were more important than non-additive in the
expression of these traits.

General combining ability effects for the studied
traits:

General combining ability of parents for the
studied traits under normal and water deficit
conditions are presented in Table 6. From the
Plant breeder’s point of view, positive values of
GCA effects would be of interest in most traits,
while for heading and maturity, negative values
would be useful. Data revealed that the parental
genotype Sids 14 (P1) showed significant positive
(g",) effects for Leaf area index and no. of kernels /

Egypt. J. Agron. 46, No. 1 (2024)
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TABLE 5. Means and reduction percentage( R) for the morphological traits of the parents and their hybrids
under normal and drought stress conditions.

Days to 50%
Genotypes Leaf area index Chlorophyll content Plant height (cm)
heading (day)
Parents: N D R%. N D R%. N D R% N D R%.
Sids 14 42.33 36.67 13.37 | 57.33 41.67 27.32 109.33 90.67 17.07 13.00 11.03 15.15
Sakha 95 41.67 35.33 15.21 50.33 42.00 16.55 115.67 95.33 17.58 12.33 10.10 18.09
Gemmiza 11 39.00 31.67 18.79 | 47.33 41.33 12.68 104.00 91.67 11.86 15.00 12.73 15.13
Misr 2 34.67 32.00 7.70 48.00 38.67 19.44 124.33 107.67 13.40 11.33 9.80 13.50
Line 115 36.00 33.00 8.33 53.67 41.67 22.36 118.33 107.67 9.01 15.00 12.13 19.13
Line 117 40.33 37.00 8.26 48.67 40.33 17.14 122.67 110.00 10.33 14.33 10.47 26.94
Line 136 35.33 32.67 7.53 49.67 41.00 17.46 115.67 102.00 11.82 12.67 9.47 25.26
Crosses
Sids 14 x Sakha 95 44.33 37.00 16.54 | 56.67 42.33 25.30 97.33 93.00 4.45 117.00 102.00 12.82
Sids 14 x Gemmizall | 40.67 34.00 16.40 | 53.33 41.33 22.50 103.00 98.00 4.85 110.67 97.67 11.75
Sids 14 x Misr 2 40.67 32.00 21.32 | 51.00 38.67 24.18 100.33 97.00 3.32 119.67 105.33 11.98
Sids 14 x Line 115 39.67 34.00 1429 | 5533 40.33 27.11 94.33 90.33 4.24 118.33 103.67 12.39
Sids 14 x Line 117 41.67 36.33 12.81 54.00 40.00 25.93 97.67 93.33 4.44 119.67 106.00 11.42
Sids 14 x Line 136 40.00 36.33 9.18 57.67 39.00 3237 94.67 89.00 5.99 114.00 102.67 9.94
Sakha5 x Gemmizall | 40.00 33.00 17.50 | 53.00 40.33 2391 99.67 95.33 435 113.00 97.00 14.16
Sakha 95 xMisr 2 43.67 38.33 12.23 55.67 41.33 25.76 98.33 93.00 5.42 119.00 108.33 8.97
Sakha 95 xLine 115 41.67 35.00 16.01 57.00 42.00 26.32 94.33 89.00 5.65 117.00 103.67 11.39
Sakha 95 x Line 117 | 40.00 36.67 8.32 53.67 41.67 22.36 99.00 92.33 6.74 116.33 106.33 8.60
Sakha 95 x Linel36 | 40.33 36.00 10.74 | 53.00 43.67 17.60 94.33 88.33 6.36 113.67 102.67 9.68
Gemmiza 11 x Misr2 | 38.00 30.67 19.29 | 4933 39.67 19.58 104.00 99.00 4.81 116.00 105.00 9.48
Gemmiza 11xLinell5 [ 39.00 35.00 10.26 | 52.33 39.00 25.47 101.00 95.00 5.94 114.33 101.33 11.37
GemmizallxLine
" 40.00 36.00 10.00 | 50.00 40.67 18.66 98.33 95.00 3.39 113.00 101.33 10.33
Gemmiza 11x Line
136 37.67 31.67 15.93 50.33 38.67 23.17 98.33 93.67 4.74 107.67 97.33 9.60
Misr2x Line 115 37.00 31.67 14.41 51.67 39.67 2322 97.33 92.33 5.14 121.33 109.67 9.61
Misr 2 x Line 117 38.67 36.00 6.90 44.67 39.00 12.69 100.00 97.33 2.67 119.67 106.67 10.86
Misr 2 x Line 136 34.67 33.33 3.87 47.33 40.67 14.07 97.33 92.67 4.79 117.33 104.67 10.79
Line 115 x Line 117 39.00 35.00 10.26 | 50.67 42.33 16.46 95.33 89.33 6.29 119.67 109.33 8.64
Line 115 x Line 136 | 37.67 31.67 1593 | 45.00 40.33 10.38 93.00 86.33 7.17 114.33 103.67 9.32
Linel17 x Line 136 39.00 3233 17.10 | 48.67 41.67 14.38 93.67 88.00 6.05 116.33 107.00 8.02
Grand mean 39.38 34.30 12.80 51.62 40.68 20.87 97.82 92.75 5.19 116.00 103.08 11.15
LSD 005 2.530 3.489 3.528 2.654 2.329 2.844 3.745 4.787
0.01 3.369 4.647 4.699 3.534 3.101 3.788 4.987 6.374

N refers to normal irrigation

Egypt. J. Agron. 46, No. 1 (2024)
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TABLE 5 Cont. Means and reduction percentage (R ) for yield and its attributes of the parents and their hybrids under normal
and drought stress conditions.

Genotypes Spike length (cm) | No. of kernel/ spike 1000-kernel weight (g) Grain yield/ plant (g)
Parents: N D R%. N D R%. N D R% N D R%.
Sids 14 1300 | 11.03 | 1515 | 7033 | 5933 | 15.64 | 43.67 | 39.00 | 10.69 | 72.33 | 66.00 | 8.75
Sakha 95 1233 | 10.10 | 18.09 | 74.00 | 62.00 | 16.22 | 48.67 | 43.00 | 11.65 | 74.00 | 6833 | 7.66
Gemmiza 11 | 1500 | 1273 | 15.13 | 66.33 | 56.00 | 1557 | 43.00 | 37.67 | 12.40 [ 63.67 | 59.00 | 7.33
Mist 2 1133 | 980 | 1350 | 57.67 | 4533 | 21.40 | 41.00 | 3633 | 11.39 | 66.67 | 6533 | 2.01
Line 115 1500 | 1213 | 19.13 | 6233 | 52.00 | 16.57 | 43.00 | 38.00 | 11.63 | 68.00 [ 6033 | 11.28
Line 117 1433 | 1047 | 2694 | 67.00 | 54.67 | 18.40 | 4733 | 40.67 | 14.07 | 64.67 | 6133 | 5.16
Line 136 1267 | 947 | 2526 | 56.00 | 45.00 | 19.64 | 4433 | 40.00 | 9.77 | 6633 | 62.00 | 6.53
Crosses
Sids 14 x
1293 | 1067 | 17.48 | 7233 | 61.67 | 1474 | 46.00 | 41.67 | 9.41 | 6833 | 67.67 | 0.97
Sakha 95
Sids 14 x
: 1460 | 1247 | 1459 | 6833 | 57.00 | 16.58 | 4333 | 39.67 | 8.45 | 66.33 | 59.67 | 10.04
Gemmizall
Sids 14 x
i 2 1273 | 1040 | 1830 | 66.00 | 5333 | 1920 | 42.67 | 38.00 | 10.94 | 65.00 | 60.67 | 6.66
Sids 14 x
L s 1463 | 1257 | 1408 | 67.33 | 55.67 | 17.32 | 43.67 | 39.00 | 10.69 | 70.00 | 62.67 | 10.47
Sids 14 x
L 1410 | 11.93 | 1539 | 69.33 | 59.67 | 13.93 | 46.67 | 42.00 | 10.01 | 66.00 | 62.00 | 6.06
Sids 14 x
: 1390 | 11.67 | 16.04 | 6533 | 5233 | 19.90 | 4433 | 39.00 | 12.02 | 67.00 | 6233 | 6.97
Line 136
Sakha$5 x
: 1437 | 1197 | 1670 | 71.67 | 60.00 | 16.28 | 4333 | 3833 | 11.54 | 70.00 | 62.67 | 1047
Gemmizall
Sa]]\‘/lhizfzs 1 1290 | 1073 | 1682 | 68.00 | 56.00 | 17.65 | 43.67 | 38.67 | 11.45 | 72.00 | 64.67 | 10.18
Siﬁ‘: 19155" 1407 | 11.63 | 1734 | 68.67 | 57.67 | 16.02 | 45.00 | 40.67 | 9.62 | 71.67 | 62.00 | 13.49
Sakha9Sx 1333 | 1147 | 1395 | 7100 | 61.00 | 1408 | 47.00 | 4233 | 9.94 | 68.00 | 6133 | 9.1
Line 117
Sakha95x 1333 | 1113 | 1650 | 66.67 | 57.00 | 1450 | 4733 | 4133 | 1268 | 69.67 | 61.67 | 118
Line 136
Gemmiza 11145 10 | 1150 | 1221 | 62.67 | 5233 | 1650 | 4333 | 4100 | 538 | 6733 | 59.00 | 1237
x Misr 2
Gemmiza 110y 20 | 1207 | 1653 | 63.67 | 53.00 | 1676 | 42.67 | 38.00 | 10.94 | 69.67 | 59.00 | 1532
x Line 115
Gemmiza 1101553 | 1180 | 1081 | 6533 | 5633 | 1378 | 44.00 | 39.67 | 9.84 | 6567 | 58.67 | 10.66
x Line 117
Gemmiza 11115 30 1y 37 | 1496 | 6233 | 5133 | 17.65 | 4500 | 4000 | 1111 | 67.00 | 57.67 | 13.93
x Line 136
Misr 2 x Line
s 13.00 | 1090 | 16.15 | 61.33 | 4933 | 19.57 | 43.00 | 39.33 | 8.53 | 70.00 | 63.00 | 10.00
Misr 2 x Line
T 1260 | 10.80 | 1429 | 64.00 | 52.00 | 18.75 | 4333 | 3933 | 923 | 6733 | 62.67 | 6.92
Misr 2 x Line
i 1203 | 977 | 1879 | 5833 | 48.67 | 16.56 | 43.67 | 39.00 | 10.69 | 7033 | 66.33 | 5.69
Line 115 x
S 1427 | 1210 | 1521 | 66.00 | 5533 | 16.17 | 44.67 | 40.00 | 10.45 | 70.67 | 60.67 | 14.15
Line 1S x 140 10 | 1107 | 1501 | 6233 | 5200 | 1657 | 46.67 | 41.00 | 12.15 | 68.67 | 6200 | 9.71
Line 136
Line 117X 14340 | 1147 | 1440 | 6400 | 53.00 | 17.19 | 47.33 | 41.67 | 1196 | 66.67 | 6167 | 7.50
Line 136
Grand mean | 13.51 | 1130 | 1639 | 65.65 | 54.61 | 16.90 | 44.56 | 39.80 | 10.67 | 6832 | 62.16 | 8.98
LSD 005 | 1115 | 1.074 2503 | 3.389 2.503 | 2.285 4.646 | 4272
0.01 1484 | 1.430 3333 | 4.513 3333 | 3043 6158 | 5.680

N refers to normal irrigation D refers to drought irrigation
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TABLE 6. General combining ability estimates of the parent for morphological traits under normal and water

deficit conditions.

Days to 50% heading Plant height
Parents: Leaf area index Chlorophyll content
(day (cm)
N D N D N D N D
Sids 14 1.847%* 0.958* 3.302%%* -0.048 0.085 0.296 1111 -2.889"
Sakha 95 2.032%* 1.365%* 1.857** 1.101%** -1.434™ -1.370" -0.074 -1.556™
Gemmiza 11 -0.190 -1.190%* -1.106%* -0.344 3.974™ 4.000™ -5.037" -4.630"
Misr2 -1.450%* -0.931* -1.921%** -1.011%* 2.307" 2.370" 3.741" 3.370"
Line 115 -1.005%* -0.672 0.709 0.175 -2.138™ -2.185™ 1.519" 2.444™
Line 117 0.439 1.328** -1.550%* 0.063 -0.212 0.000 2.444™ 3.556™
Line 136 -1.672%* -0.857* -1.291%** 0.063 -2.582™ -3.1117 -1.481" -0.296
LSD gi 5% 0.552 0.761 0.770 0.579 0.508 0.621 0.817 1.045
LSD gi 1% 0.735 1.014 1.025 0.771 0.677 0.827 1.088 1.391

N refers to normal irrigation,

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

D refers to drought irrigation

TABLE 6. Cont. General combining ability estimates of the parent for yield and its attributes under normal and
water deficit conditions.

Parents: Spike length (cm) No. of kernel / spike 1000 kernel weight (g) Grain yield / plant (g)
N D N D N D N N

Sids 14 0.088 0.155 2.677 2.386™ -0.275 -0.116 0.085 0.085
Sakha 95 -0.278" -0.286" 4.566™ 4.497™ 1.466™ 1.180™ 2.344™ 2.344™
Gemmiza 11 0.585™ 0.718" 0.159 0.571 -0.979" -0.709" -1.471" -1.471™
Misr2 -1.008™ -0.741 -3.286™ -3.836™ -1.646™ -1.153" -0.138 -0.138
Line 115 0.740™ 0.592* -1.249" -1.095* -0.534 -0.487 1.122™ 1.122™
Line 117 0.166 0.014 0.937* 1.090™ 1.243" 0.884™ -1.434 -1.434"
Line 136 -0.293" -0.452™ -3.804™ -3.614" 0.725" 0.402 -0.508 -0.508
LSD gi 5% 0.243 0.234 0.546 0.740 0.546 0.499 1.014 1.014
LSD gi 1% 0.324 0.312 0.727 0.985 0.727 0.664 1.350 1.350

N refers to normal irrigation

D refers to drought irrigation

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

spike under both conditions as well as chlorophyll
content under normal irrigation.

The parental cultivar Sakha 95 (P2) exhibited
significant positive (g") effects forleaf area index,
chlorophyll content, no. of kernel / spike, 1000
kernel weight (g) and grain yield / plant under
both conditions, while it showed significant
negative (g") effectsfor days to heading under
both conditions and plant height under drought
condition. Such negative (g")) effects revealed that
this cultivar might be the best general combiner
for earliness and shortness. The parent Gemmiza
11 (P3) expressed significant positive (g") effects
for days to heading (towards earliness plants)
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under both conditions and spike length under
both conditions. Also, it expressed significant
negative (g") effects for plant height (towards
shortness plants) under both conditions. The
parental cultivar Misr 2 (P4) exhibited significant
positive (g") effects for days to heading and
plant height under both conditions. However; it
gave significant undesirable or insignificant (g",)
effectsforothertraits. The parental line 115 (P5)
appeared to be the best general combiner for
days to heading, spike length and grain yield /
plant under both conditions. The parental line 117
(P6) could be considered as a good combiner for
improving leaf area index under drought condition
and no. of kernel / spike and 1000-kernel weight
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under both condition. The parental line 136 (P7)
seemed to be a good combiner for plant height
and 1000 kernels weight under normal irrigation,
and earliness under both conditions, . These results
indicated that the previous parents may be useful
in hybrid breeding programs for improving the
grain yield under both normal and water deficit
conditions. It is worthnoticedthatin the present
study, the parents who possessed high (g",) effects
for grain yield exhibited desirable (g") effects for
one or more of the traits contributing to grain yield.
These results are in agreement with those reported
by Jatoi et al (2014), El-Hosary et al (2015), Abd
El-Aty et al (2016) and El gammal et al (2023).

Specific combining ability for the studied traits:
Specific combining ability of the crosses
for all the studied traits under normal and water
deficit conditions is shown in Table 7.Thecrosses
with higher SCA values may be considered useful
for the development of new recombinants in
wheat breeding program. High values of specific

combining ability (SCA)detect the best hybrid
combinations resulting from the non-additive
effects of genes.

The cross Sakha 95 xMisr 2 under both
conditions and the three crosses Sids 14 x Line
136, Gemmiza 11 x Line 115 and Gemmiza 11
x Line 117 under drought condition showed
significant positive or highly significant desirable
S C A affectsfor leaf area index. Therefore, these
crosses are considered as good specific combiners
for this trait under such conditions. With respect
chlorophyll content, the crosses; Sids 14 x Line
136, Sakha 95 xMisr 2, Sakha 95 xLine 115 and
Sakha 95 xLine 115under normal condition,
andthe crosses Sakha 95 xLine 115 and Line 115
x Line 117under drought condition exhibited
significant positive or highly significant desirable
S C A effects for this trait.

Regarding days to 50 % heading, two crosses
Gemmiza 11 x Line 117 and Line 117 x Line 136
under both conditions and the cross Sids 14 x Line

TABLE 7. Specific combining ability estimates of the crosses for morphological traits under normal and water
deficit conditions.

Days to 50% heading Plant height
Crosses Leaf area index Chlorophyll content
(day) (cm )
N D N D N D N D
Sids 14 x Sakha 95 1.074 0.380 -0.111 0.602 0.861 1.324 2.185% 3.361%*
Sids 14 x Gemmizall -0.370 -0.065 -0.481 1.046 1.120 0.954 0.815 2.102
Sids 14 x Misr 2 0.889 -2.324* -2.000* -0.954 0.120 1.583* 1.037 1.769
Sids 14 x Line 115 -0.556 -0.583 -0.296 -0.472 -1.435% -0.528 1.926 1.028
Sids 14 x Line 117 0.000 -0.250 0.630 -0.694 -0.028 0.287 2.333* 2.250
Sids 14 x Line 136 0.444 1.935% 4.037** -1.694* -0.657 -0.935 0.593 2.769%
Sakha 95 x Gemmizall -1.222 -1.472 0.630 -1.102 -0.694 -0.046 2.111%* 0.102
Sakha 95 xMisr 2 3.704%* 3.602%* 4.111%* 0.565 -0.361 -0.750 -0.667 3.435%
Sakha 95 xLine 115 1.259 0.009 2.815%* 0.046 0.083 -0.194 -0.444 -0.306
Sakha 95 xLine 115 -1.852%* -0.324 1.741* -0.176 2.824%* 0.954 -2.037* 1.250
Sakha 95 xLine 115 0.593 1.194 0.815 1.824* 0.528 0.065 -0.778 1.435
Gemmiza 11 x Misr 2 0.259 -1.509 0.741 0.343 -0.102 -0.120 1.296 3.176*
Gemmiza 11 x Line 115 0.815 2.565%* 1.111 -1.509* 1.343* 0.435 1.852 0.435
Gemmiza 11 x Line 117 0.370 1.565%* 1.037 0.269 -3.250%* -1.750* -0.407 -0.676
Gemmiza 11 x Line 136 0.148 -0.583 1.111 -1.731% -0.880 0.028 -1.815 -0.824
Misr 2 x Line 115 0.074 -1.028 1.259 -0.176 -0.657 -0.602 0.074 0.769
Misr 2 x Line 117 0.296 1.306 -3.481%* -0.731 0.083 2.213** -2.519* -3.343*
Misr 2 x Line 136 -1.593* 0.824 -1.074 0.935 -0.213 0.657 -0.926 -1.491
Line 115 x Line 117 0.185 0.046 -0.111 1.417* -0.139 -1.231 -0.296 0.250
Line 115 x Line 136 0.963 -1.102 -6.037** -0.583 -0.102 -1.120 -1.704 -1.565
Line 117 x Line 136 0.852 -2.435%* -0.111 0.861 -1.361* -1.639* -0.630 0.657
LSD S1i5% 1.366 1.884 1.906 1.433 1.258 1.536 2.022 2.585
LSDSi 1% 1.819 2.509 2.538 1.909 1.675 2.046 2.693 3.443

N refers to normal irrigation

D refers to drought irrigation

* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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TABLE 7. Cont. Specific combining ability estimates of the crosses for yield and its attributes under normal and

water deficit conditions.

Crosses Spike length (cm) No. of kernel / spike | 1000-kernal weight (g) | Grain yield / plant (g)
N D N D N D N D
Sids 14 x Sakha 95 -0.390 -0.499 -0.565 0.176 0.250 0.806 -2.417 2.269
Sids 14 x Gemmizall 0.414 0.297 -0.157 -0.565 0.028 0.694 -0.602 -1.065
Sids 14 x Misr 2 0.140 -0.310 0.954 0.176 0.028 -0.528 -3.269%* | -3.657**
Sids 14 x Line 115 0.292 0.523 0.250 -0.231 -0.083 -0.194 0.472 0.231
Sids 14 x Line 117 0.332 0.468 0.065 1.583 1.139 1.435% -0.972 -0.398
Sids 14 x Line 136 0.592 0.668* 0.806 -1.046 -0.676 -1.083 -0.898 -0.731
Sakha 95 x Gemmizall 0.547 0.238 1.287* 0.324 -1.713* -1.935%* 0.806 0.861
Sakha95 xMisr 2 0.673* 0.464 1.065 0.731 -0.713 -1.157* 1.472 -0.731
Sakha 95 xLine 115 0.092 0.031 -0.306 -0.343 -0.491 0.176 -0.120 -1.509
Sakha 95 x Line 117 -0.068 0.442 -0.157 0.806 -0.269 0.472 -1.231 -2.139
Sakha 95 x Line 136 0.392 0.575% 0.250 1.509 0.583 -0.046 -0.491 -2.472%
Gemmiza 11 x Misr 2 0.010 0.227 0.139 0.991 1.398* 3.065%* 0.620 -1.731
Gemmiza 11 x Line 115 -0.138 -0.340 -0.898 -1.083 -0.380 -0.602 1.694 0.157
Gemmiza 11 x Line 117 -1.031%* -0.229 -1.417* 0.065 -0.824 -0.306 0.250 -0.139
Gemmiza 11 x Line 136 -0.438 -0.195 0.324 -0.231 0.694 0.509 0.657 -1.806
Misr 2 x Line 115 -0.245 -0.247 0.213 -0.343 0.620 1.176* 0.694 0.565
Misr 2 x Line 117 -0.071 0.231 0.694 0.139 -0.824 -0.194 0.583 0.269
Misr 2 x Line 136 -0.179 -0.336 -0.231 1.509 0.028 -0.046 2.657* 3.269%*
Line 115 x Line 117 -0.153 0.197 0.657 0.731 -0.602 -0.194 2.657* 0.157
Line 115 x Line 136 0.140 0.531 1.731%* 2.102* 1.917%* 1.287* -0.269 0.824
Line 117 x Line 136 0.014 0.608* 1.213 0.917 0.806 0.583 0.287 0.528
LSD Si5% 0.602 0.580 1.352 1.830 1.352 1.234 2.509 2.307
LSD Si 1% 0.802 0.772 1.800 2.437 1.800 1.644 3.342 3.073

N refers to normal irrigation D refers to drought irrigation

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

115 under normal condition showed significant
negative desirable SCA effects for this trait. These
crosses could be utilized in breeding program for
improving earliness.

For plant height, the data showed that the cross
Sids 14 x Sakha 95 under both conditions and the
two crosses Sids 14 x Line 117 and Sakha 95 x
Gemmizallunder normal condition as well as
the two crosses Sakha 95 x Misr 2 and Gemmiza
11 x Misr2 under drought condition expressed
significant positive SCA effects towards tallness.
On the other hand, the cross Misr 2 x Line 117
under both conditions and the cross Sakha 95
x Line 115 under normal condition expressed
desirable significant negative SCA effects towards
shortness. For spike length, only the cross Sakha
95 xMisr 2 under normal condition and the two
crossesSids 14 x Line 136 and Line 117 x Line
136 under drought condition had significant and
positive SCA effects.

Regarding number of kernels/spike, the cross
Line 115 x Line 136 under both conditions and
the cross Sakha 95 x Gemmizallunder normal
condition exhibited significant and positive SCA
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effects. For 1000-kernel weight, the two crosses
Gemmiza 11 x Misr 2 and Line 115 x Line
136under both conditions and the two crosses;Sids
14 x Line 117 and Misr 2 x Line 115 had significant
and positive SCA effects under drought condition.
Thus, these crosses are considered to be promising
for improving this trait.

Regarding grain yield/plant, the data showed that
only the crosses; Misr 2 x Line 136 under both
conditions and Line 115 x Line 117under normal
condition exhibited significant positive SCA
effects. So, it could be concluded that they might
be of interest in wheat breeding programs as
most of them are good combiners for the studied
traits. Also, these crosses might be of interest
to develop new cultivars or produce pure lines
under drought stress condition. These results are
in agreement with those reported by Katta et al
(2013) Mohamed et al (2014), Abd El-Aty et al
(2016) and El gammal et al (2023).

Estimates of Genetic components and heritability:

Estimations of the genetic components
(D, H1, H2, and h2), gene distribution (F) and
environmental component (E) according to
Hayman (1954a and b) for all the studied traits
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are given in Table (8). It is revealed that the and positive for all the studied traits under both
additive component “D” was highly significant conditions. The dominance component (H1) was

TABLE 8. Estimate of genetic components of variation in a diallel wheat crosses for morphological traits.

Chlorophyll
Flag leaf area (cm2) Days to heading Plant height (cm)
Component content(SPAD)
N D N D N D N D
» 9.114%* 3.56%+ 11.30 **+ 3.56 *+ 25.91 ** £ 19.14%* & 49.54%* + 63.00 **+
Additive effect ( D)
1.38 0.96 3.41 0.96 1.29 0.82 1.28 2.11
. 5.04% + 6.33% + 25.14%*+ 6.33%+ 5.86% + 15.77%* £ 22.67*%* +
Dominance effect(H,) 4.65 *+1.97
3.33 2.30 8.22 23 3.12 3.07 5.07
. 4.58%* + 6.57**+ 19.26%*+ 6.57* + 4.67+* 7.56%**+ 14.73%* +
Dominance effect(H.,) 2.76% £ 1.74
; 2.93 2.03 7.24 2.03 2.75 2.71 4.47
. . 3.90* + 1.36%+ -0.39+ 1.84 *+ 27.97** +
Dominance loci (h2) 3.54 *+ 0.86 -1.17*%+ 0.51 1.82%+ 0.42
1.97 -0.39 0.13 0.58 3.00
L 3.23 *+ -1.89+ -1.89 + 4.99%+ 27.0%* + 35.3%* &
Gene distribution (F) -0.71+ 0.19 -6.08* +1.96
0.67 0.29 0.29 3.11 3.06 5.05
Environmental 0.77+ 1.46 + 275 +
1.46 + 0.34 1.51+1.10 0.67 +0.46 1.08 + 0.29 1.70+ 0.45
component( E ) 0.49 0.34 0.74
(H1/D)*% Degree of
. 0.74 1.33 1.49 2.56 0.48 0.49 0.56 0.60
dominance
Proportion of p and d
0.23 0.67 0.19 0.21 0.20 0.15 0.12 0.16
(H2/4H1)
Proportion of d and r(
1.10 0.46 0.96 0.53 1.51 0.51 2.87 2.75
K/K)
Heritability (h ) 0.70 0.31 0.59 0.36 0.86 0.88 0.81 0.74
Correlation coefficient (r) 0.78%* 0.51 0.14 0.08 0.45 0.11 0.72%* 0.74*

N refers to normal irrigation D refers to drought irrigation
* and ** significant at 0.05 and 0.01 levels of probability, respectively

TABLE 8. Cont. Estimate of genetic components of variation in a diallel wheat crosses yield traits.

Spike length (cm) No. of kernel / spike 1000 kernel weight (g) Grain yield / plant (g)
Component
N D N D N D N D

L. 42.06%*+ 41.12 ** 6.38%*+

Additive effect ( D) 1.87*+0.11 1.35%+£0.10 4.25% +0.83 12.26%*+ 1.13 6.46%+ 1.46
0.28 0.50 0.41

. - 2.06%+ 22.68%*+
Dominance effect(H,) 0.62+025 | 0.67+ 0.24 067 S0 2.44%+ 0.99 3.84% £ 1.99 10.61%*+ 2.71 6.34*% £3.51

. 1.67* + 1.85%+
Dominance effect(HZ) 0.41+0.22 0.54= 0.21 0.59 100 1.67* +0.87 3.59%*+ 1.75 4.84*%%+ 239 6.74%* +3.09

. . 6.00%+ -0.28 =
Dominance loci (h2) 0.15+0.02 1.12%¥+£0.14 | 3.36*+ 0.40 071 0.05 1.33*+ 1.10 1.60*+ 0.56 4.56* +2.07

. 6.90* + 35.34%%+

Gene distribution (F) 0.83+ 0.25 0.41= 0.20 0.67 505 2.05 *+£0.99 2.13*+1.98 11.72%*+ 2,70 3.49*%+ 0.15
Environmental component (E) 0.15+0.04 | 0.70+0.14 | 0.75+ 0.10 | 2.75+0.74 | 0.75+0.15 0.63 +0.29 2.59 +0.40 2.12+ 0.21
( H1/D)** Degree of

. 0.58 0.70 0.22 0.60 0.62 0.95 0.93 0.82
dominance
Proportion of p and d (H2/4H1) 0.16 0.20 0.21 0.16 1.70 0.23 0.11 0.27
Proportion of d and r( K /K)) 224 1.56 2.18 2.75 1.70 1.72 3.10 1.02
Heritability (h ) 0.72 0.66 0.94 0.74 0.69 0.44 0.46 0.54
Correlation coefficient (r) 0.11 0.45 0.83%%* 0.70* 0.83%%* 0.73*% 0.30 0.89%*

N refers to normal irrigation, D refers to drought irrigation
* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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highly significant for all the studied traits except
of spike length under both irrigation treatments.
These results indicated that both additive and
dominance genetic components are important in
the inheritance of the studied traits.

Genetic components are important in the
inheritance of the studied traits.

However, the values of (D) were higher than
(H1) for all the studied traits, except flag leaf
area under drought and Chlorophyll content
(SPAD) under both conditions, revealing that
the additive gene effects played the major role
in the inheritance of these traits. These findings
coincided with those obtained previously from
combining ability analysis of variance in this
study.

This conclusion is in well agreement with
those reported by Saleh (2011), Katta et al (2013),
Mohamed et al (2014), Abd El-Aty et al (2016)
and El gammal et al (2023).

Highly significant values for dominance
components associated with gene distribution
(H2) were detected for all the studied characters
except spike length under both conditions. All the
H2

values were smaller than the H1 values for all
the traits, indicating that the positive and negative
alleles, at the loci of the studied traits, are not equal
in proportion to the parents. The estimator (h2)
values which refer to the dominance effects over
all heterozygous loci were significant positive for
all the studied traits except chlorophyll content
(SPAD) and Days to 50% heading under drought
as well as, 1000 kernel weight under normal
irrigation, indicating that the dominance effect
was mainly due to heterozygosity and confirming
the H1 and H2 results in all crosses for these traits.
The values of (F) which measure the relative
frequency of dominant to recessive alleles in the
parents was positive and significant for most of
the studied traits under both conditions, implying
the excess of dominant alleles in the parents.

The estimated average degrees of dominance
(H1/D)0.5 was less than unity for all the studied
traits, except flag leaf area (cm2) under drought
andchlorophyll content (SPAD) wunder both
conditions, reflecting the presence of partial
dominance and confirming that the additive gene
action is the main component of genetic variance
for these traits.

The average frequency of negative vs.
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positive alleles in the parents could be detected
by computing the ratio of (H2/4H1). If the
distribution of both positive and negative gene
among the parents is equal (U =V = 0.5), the ratio
is expected theoretically to be 0.25. The results
showed that the values of H2/4H1 were less than
0.25 for all the studied traits under both conditions,
indicating that the positive and negative alleles
were not equally distributed among the parents.

The (KD/KR) ratio (which refers to dominant
to recessive genes) in the parents was greater than
unity for all studied traits in both conditions, with
few exceptions indicating that dominant genes
were more common in the parents than recessive
ones. The correlation coefficient (r) between
parental mean (Yr) and the (Wr+Vr) for each
array was positive and significant for flag leaf
area under normal condition and plant height,
spike length as well as 1000 kernel weight under
both conditions, and for grain yield / plant under
drought condition. However, for the remaining
traits were insignificant, indicating a bidirectional
dominance. Similar results regarding genetic
parameters and ratios derived from Hayman’s
analysis were obtained for most of the studied
traits by, Saleh (2011), Abd El-Hamed (2013),
Farshadfar et al (2013), Abd El-Aty et al (2016)
and El gammal et al (2023).

Discussion

The presence of genetic variability among the
testedgenotypes for traits related to stress tolerance
is important for successful breeding, which aimed
todevelop cultivars adapted to a range of water
stress conditions. Noreldin and Mahmoud (2017)
and, Shalaby et al (2020). Water deficit caused
reductions in the traits; flag leaf area, chlorophyll
content, days to 50% heading, Plant height (cm),
spike length (cm), no. of kernel/ spike, 1000-kernel
weight (g) and grain yield/ plant (g) by 12.80,
20.87, 5.19,11.15,16.39,16.90, 10.67 and 8.98%
respectively . These results are in agreement with
those obtained by Abd El-Aty et al (2016), Fouad
(2018), Abd El-Aty et al (2023) and El-gammal
et al (2023). Many results were detected by
several authors with respect to genetic systems
controlling grain yield and its components. Katta
etal (2013) and Gomaa et al (2014) found that the
additive genetic effects play a major role in the
inheritance of grain yield and most of the traits
under normal and water stress conditions. On the
contrary, Mohamed et al (2014) and El Hawary
(2015) reported that, the non- additive gene effects
was more important in the inheritance of grain
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yield and most of its components under water
stress conditions. Meanwhile, Abd El-Aty et al
(2016) and Elgammaal et al (2023) reported the
importance of additive and non- additive genetic
variances in determining the performance of all
studied characters.

The mean squares of GCA in the present study
were either significant or highly significant for days
to heading, plant height and grain yield / plant under
both conditions, while, spike length no. of kernel/
spike and 1000 kernels weight gave significant
positive GCA effects under drought condition.
The mean squares of SCA were either significant
or highly significant for plant height, spike length,
kernel yield / plant under both conditions, while
days to heading, and 1000 kernels weight showed
significant SCA effects under normal condition.
These results would indicate the importance of
both additive and non-additive gene effects in the
inheritance of such traits

Estimations of the genetic components
(D, H1, H2, and h2), gene distribution (F) and
environmental component (E) according to
Hayman (1954a and b) for all the studied traits
revealed that, the additive component “D” was
highly significant and positive for all the studied
traits under both conditions. The dominance
component (H1) was highly significant for all the
studied traits except of spike length under both
irrigation treatments. These results indicated that
both additive and dominance genetic components
are important in the inheritance of the studied
traits. In general, It could be recommended that,
the genotypes which had the highest value for
any trait under study, either morphological or
yield traits, is considered a good combiner for
this trait and could be used in breeding programs
to develop new promising lines or hybrid wheat
varieties.

Conclusion

Theparents Misr 2 and line 136 showed the
best desirable GCA effects for earliness, while,
the parents Sakha 95 and Line 115 appeared to
bethe best general combiners for grain yield/plant
and most of its components under both conditions
two crosses Gemmiza 11x Line 117 and Line 117
x Line 136 were identified as promising specific
combiners for earliness, while the cross Misr 2%
Line 136 for improving yielding ability under
both conditions .
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