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ABSTRACT:

The current work was conducted at the agricultural research center in Al-Mattana during the seasons of
2019/2020 and 2020/2021. This work aims to evaluate 28 bread wheat genotypes (Triticum aestivum L.) of diverse
origin under irrigated (six irrigations) and stressed environment, for yield and related traits. Moreover, to study the
genetic analysis of the yield, its components for seven parents (P) and twenty-one Fi-hybrids (F1) under the
aforementioned environments. The data obtained for each character was analyzed on plot mean basis .All obtained
results were subjected to the statistical analysis of the randomized complete block design. The data were analyzed
to estimate general combining ability (GCA) and specific combining ability (SCA) effects. Under water stress
conditions, all genotypes (P+F1) performed lower than normal conditions.under normal condition.
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INTRODUCTION:

Wheat (Triticum aestivum L.) is a major cereal crop used in the daily human diet as a main source of

carbohydrates and proteins. In addition, the grains provide trace amounts of fats, dietary fibers, minerals[1]. Wheat
(Triticum aestivum L.) is the world's most frequently farmed food crop, and it is endangered by climate change in
the future [2]. Egypt is the largest wheat importer in the world; however, it produces only half of the 20 million tons
of wheat that it consumes annually. The population of Egypt is currently growing by 1.94% per year, and projections
predict that the demand for wheat will be nearly doubled by 2050. Russia and Ukraine are major wheat exporters to
Egypt [3Drought, causes negative effects on crop yield. Drought is a stress whose impact tends to increase in some
critical regions. However, the worldwide population is continuously increasing and climate change may affect its
food supply in the upcoming years. Therefore, there is an ongoing effort to understand the molecular processes that
may contribute to improving drought tolerance of strategic crops. These investigations should contribute to
delivering drought-tolerant cultivars by selective breeding[4]. Drought and drought susceptibility Drought tolerance
in wild plant species is often defined as survival but in crop species it is defined terms of productivity [5]. Combining
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ability analysis of Griffing (1956) is most widely used as biometrical tool for determining parental lines from where
their ability to combine in hybrids. Diallel mating design is one of the tools, which help the breeder to identify the
potential genotypes and the promising recombination procedure by combining the parental individuals through GCA
and SCA. In diallel mating design the parents are crossed in all possible combinations to identify parents as the best
one poor general combiners through GCA and the specific crosses combinations through SCA. In combining ability,
the entire genetic variability of each trait can be partitioned into GCA and SCA as defined by [6]

The objectives of the current study were to: (1) study the nature of in heritance of some agricultural traits
including grain yield and its components, and (2) identify the most drought-tolerant and high yielding genotypes.

MATERIALS AND METHODS
The present investigation was carried out during 2019/2020 and 2020/2021. In the first season (2019/2020) the seven

parents (Table 1) were planted on three dates to ensure sufficient seeds from the F1 hybrids.

In the second season (2020/2021), the seven parents and the twenty-one F1 hybrids were grown in a completely
randomized plot design under the normal irrigation and drought system. The design of the experiment was in strips,
that is, all the genotypes (P+F1) were placed in a strip under the normal irrigation system, as well as another strip
for drought, which was grown with one irrigation after three weeks. Data for the studied traits were recorded and

analyzed using the method of Griffing 1956.

Table 1: pedigree and origin of the seven parental genotypes used in the present investigation.

Parent
N:j)ren Genotypes Pedigree Origin
PL IGiza 168 MRL / BUC / SER Egypt
P2 . BOW"S"/KVZ//7C/SER182/3/GIZA 168/SAKHA61.GM7892-
Gemmeiza 11 |, - \1-1GM-2GM1GM-0GM Egypt
P3
*
chandaweel.y S'TE/ MO/4/ NAC/ TH.AC// 3*PVN/3/ MIRLO/BUC. Egypt
P4
Gira 171 SAKHA 93 / GEMMEIZA 9 S.6-1GZ-4GZ-1GZ-2GZ-0S Egypt
Ps ide14 SW8488*2/KUKUNACGSS01Y00081T-099M-099Y-099M-099B- |
9Y-0B-0SD. gyp
Ps
MISR 3 ROHF07*2/KIRITICGSS05B00123T-099T-0PY-099M-099NJ- Eovot
6WGY-0B-0BGY0G gyp
P7
MISR 1 OASIS/SKAUZ//4*BCN/3/2*PASTOR Egypt

(ASWJST 2021/ printed ISSN: 2735-3087 and on-line ISSN: 2735-3095) https://journals.aswu.edu.eg/stjournal



( ASWJS / Volumed4, issue 1 /March 2024) Page 17

The following characters were recorded on ten plants:

1- Number of spikes/plant (S/P): determined by counting the number of fertile spikes per plant.

2- Number of kernels/spike (K/S): counted as an average number of grains collected per spike.
3-Grain yield/plant: Average grain weight of individual guarded.

4- Biological yield): Average weight of individual guarded plant, (excluding root system), at harvest.
5- 100-kernel weight (KW): recorded in grams (g) by the mean weight of random 100-kernel samples.

6- Harvest index: The ratio between grain yield / plant to biological yield / plant.

Statistical and genetic analyses

Mean performance and analysis of variance

Analysis of variance for randomized complete block design was carried out according to (Snedecor and
Cochran, 1967) using computer software MSTATC program.
Drought tolerance indices

1- Yield stability index (YSI):-

Yield stability index (YSI) was calculated according to the method of [7], (YSI) = Ys/ Yp.
2- Drought susceptibility index (DSI):-

Drought susceptibility index was calculated according to the method of [8], D = (1— (Ys/Yp).

The mean drought susceptibility index (DSI) of individual genotype was calculated as: DSI = {1— (Ys/Yp)}
| {1— (Ys/Yp}).

Drought susceptibility index (DSI) which its numerical low amounts (less than one) indicated high tolerance

of variety to stress [9].
3- Sensitivity drought index (SDI):-

Sensitivity drought index (SDI) was calculated according to the method of [10]. The mean Sensitivity

drought index (SDI) of individual genotype was calculated as : SDI = (Yp-Ys)/Yp

General and specific combining ability( G.C.A & S.C.A)
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In the current study, seven parental genotypes were utilized in a half diallel mating design to produce 21 F1 hybrids
to estimate the different genotypic parameters in terms of additive and non-additive genetic variances. The
procedures of this analysis were described by Griffing's method Il model I (1956) and outlined by [11].

I- Component due to GCA:

1/(n-1)Zigi? = (Mg — Me) / (n + 2)

I1- Components due to SCA:
The ratio of GCA variance to SCA variance was calculated as follows: GCA/SCA={1/(n-1)Zigi’}/{2/n(n-
1)2ZiqVsij}.

The general (g”i) and specific (s"ij) combining ability was computed for each parents and 2/n (n-1)ZXi<;sij? = Ms —
Me.

Table 2. Analysis of variance for the studied genotypes.

S.0.V. d.f MS EMS
Replications (r) (r-1) Ms oe + go’r
2
Genotypes (g) (8-1) M, ote + r 2©
(g-1)
Error (r-1) (g-1) M; o%e

Results and Discussion
A- Performance of wheat genotypes Parents and Fi-hybrids under normal and drought conditions: -

The analyses of variance for all studied traits of the seven parents and their 21 F1 crosses grown under normal
and drought stresses are shown in Table3. Our results reveal that mean squares due to genotypes, parents and F1
crosses were highly significant for all studied characters under normal and drought stresses, indicating the wide
diversity among the parental materials used in the present study. In addition, the mean squares due to parents vs
crosses were significant and highly significant in all characters.

Table3: Mean squares for morphological traits and yield and its components traits of seven parental genotypes and their F1
hybrids grown under normal and water stress conditions.

sov 4dF Number of spikes/plant Number of kernal/spike Grain yield/plant (g) Biological yield/plant (g) 100- grains weight (g) Harvest index%
Irrig. drought Irrig. drought Imig. drought Imig. drought Irrig. drought Imig. drought
Rep 2 3.223 0.392 69.270 0.929 66.534 1.013 62.649 11.429 0.020 0.052 39.303 0.058
Genotype 27 5.184%* 3.429%* 150.204** 151.085%* 114.669** 42.410%* 248.526%* 246.623** 0.270%* 0.347** 53.530%* 73.570%*
Ermror 54 0.169 0.176 10.328 6.253 6.462 1.240 18.219 9.538 0.032 0.025 4.193 2.331

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

Mean of parents and F1-hybrids of number of spikes/plant are shown in Table4. Average of number of
spikes/plant for parents was from 8.17 for P2 to 12.50 for P7 and from 6.17 for P3 to 8.37 for P6 for irrigation and

drought, respectively, and F1- hybrids from 9.33 for P2x P7 and P3xP5 to 13 for P1x P5 and from 6 for P2x P7 to
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10.25 for P4x P7 for irrigation and drought respectively. The percentage decrease in the average number of
spikes/plant for parents, F1-crosses and all genotypes due to drought was 20.45, 21.55 and 21.30%, respectively.
The results agree with, [12], [13].

Average parents and F1 crosses for the number of grains / spike in Table 4. For parents, the number of grains
/spike ranged from 44.97 for P2 to 65.93 for P7 under normal irrigation conditions and from 40.11 for P2 to 58.67
for P5 under water stress. For F1 hybrids, the number of grains/spike ranged from 48.61 for P2x P7 to 74.33 for
P1x P3and P1x P4 under irrigated environment and ranged from 32.89 for P2x P6 to 59.23 for P1x P3 under drought
conditions. Water stress decreased the average number of grains/spike for all parents, crosses and for all genotypes
by 17.42, 24.75, and 23.02%, respectively. In this regard, our results were consisted with [14] [15].

The average weight of 100 grains (Table 4) showed that, for parents, under normal irrigation conditions
ranged from 4.00 g for P1 to 5.05 g and for P2 and F1 hybrids from 4.02 g for P3xP5 to 5.03 g for P4xP5 and also
under stress for parents from 3.12 g for P3 to 4.05 g for P2 and F1 -hybrid from 2.80 g for P2xP4 to 4.22 g for
P2xP3. Water stress decreased the average weight of 100 grains for all parents, crosses and for all genotypes by
19.76, 22.56, and 21.91%, respectively. These results were similar to those founded by [16], [17] found reduction
in grain weight by drought stress under irrigated environments. [18], [19]

Mean of the parents and F1-hybrids for Biological yield/plant (Table 4) showed that the parents under irrigated
environment were ranged from 65.34 g for P1 to 89.87 g for P7 and F1-hybrids from78.01 g for P2xP7 to 100.51 g
for P5x P6. While under stressed environment, the parents were ranged from 38.85 g for P1 to 59.99 g for P2 and
the hybrids ranged from 40.71 g for P2x P4 to 72.13 g for Giza 168x P5. The reduction in the average biological
yield/plant for the parents were 36.39 % and for the hybrids 39.48 % and for all genotypes 38.8. These results are in
line with those reported [20].

Evaluation of the parents and F1-hybrids revealed that highly significant differences were found for harvest
index among the studied genotypes (Table 4) as revealed in other traits, mean of the parents and F1-hybrids under
irrigated environment (Table 5). Harvest index of the parents were ranged from 24.41 for P2 to 36.14 for P7, and
the F1- hybrids ranged from 27.75 for P2x P7 to 43.20 for P1xP5. Moreover, under stressed environment harvest
index of the parents were ranged from 19.99 for P2 to 33.94 for Giza 168, and the F1-hybrids ranged from 18.84
for P2x P7 to 36.77 for Giza 168x%P6. In general, drought led to a decrease in the average harvest index in plants for
parents 14.74% and the F1-hybrids 23.87% and all genotypes 21.84%. These results are in line with those reported
by [15]

Grain yield/plant of the parents under irrigated environment was ranged from 18.94 for P2 to 32.52g for P7and
F1-hybrid from21.68 for P2xP7 to 42.84g for P1xP5. While under stressed environment the parents were ranged
from 9.37for P3 to 16.30 g for P7 and the hybrids ranged from 8.37 for P2x P4 to 22.13g for Giza 168x P5 (Table

5). The reduction in the average Grain yield/plant under drought conditions for the parents, crosses and all genotypes
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were 46.13, 53.8 and 52.27 when compared under normal irrigation conditions, respectively. These results are in
agreement with [15] ,[20],[21]

Table4. Mean performance and reduction % (R) of the seven parents and Fi-crosses for No. of spikes/plant, No.

of grains/spike, 100-grain weight and Biological yield/plant under normal (N) and drought (D) irrigation.

Characteristice No. of spikes/plant No. of grains/spike 100-grain weight Biological yield/plant

N D R N D R N D R N D R

Giza 168 (P1) | 8.67 | 7.50 | 13.49 | 63.50 | 50.33 | 20.74 | 4.00 | 3.50 | 12.50 | 65.34 | 38.85 | 40.54

Gemmeiza 11 (P2) | 8.17 | 7.38 | 9.67 | 44.97 | 40.11 | 10.81 | 5.05 | 4.05 | 19.80 | 75.83 | 59.99 | 20.89

Shandaweel-1 (P3) | 9.75 | 6.17 | 36.72 | 56.00 | 48.57 | 13.27 | 4.07 | 3.12 | 23.34 | 73.85 | 43.37 | 41.27

Giza 171 (P4) | 867 | 7.00 | 19.26 | 61.55 | 49.60 | 19.42 | 4.22 | 3.47 | 17.77 | 73.81 | 47.70 | 35.37

Sids14 (P5) | 8.67 | 7.83 | 9.69 | 63.73 | 58.67 | 7.94 | 480 | 3.32 | 30.83 | 86.51 | 56.61 | 34.56

MISR 3 (P6) | 9.67 | 8.37 | 13.44 | 5533 | 41.90 | 24.27 | 450 | 3.57 | 20.67 | 76.07 | 49.50 | 34.93

MISR 1 (P7) | 12,50 | 8.33 | 33.36 | 65.93 | 50.23 | 23.81 | 4.43 | 3.90 | 11.96 | 89.87 | 48.30 | 46.26

P1x P2 9.50 | 8.21 |13.58 | 69.00 | 57.47 | 16.71 | 4.43 | 3.62 | 18.28 | 78.80 | 49.01 | 37.80

P1 X Ps3 10.25 | 8.58 | 16.29 | 74.33 | 59.23 | 20.31 | 4.67 | 3.70 | 20.77 | 97.62 | 72.12 | 26.12

P1X Py 11.17 | 854 | 23.55 | 74.33 | 54.67 | 26.45 | 4.82 | 3.98 | 17.43 | 100.32 | 68.60 | 31.62

P1Xx Ps 13.00 | 10.07 | 22.54 | 68.67 | 55.60 | 19.03 | 4.80 | 3.95 | 17.71 | 99.17 | 72.13 | 27.27

P1X Ps 12.00 | 9.00 | 25.00 | 67.67 | 55.23 | 18.38 | 4.62 | 3.63 | 21.43 | 89.49 | 49.03 | 45.21

P1xP7 9.67 | 7.00 |27.61 | 64.33 | 50.00 | 22.28 | 4.93 | 3.53 | 28.40 | 93.06 | 59.38 | 36.19

P2 x Ps 9.92 | 8.00 |19.35 | 64.00 | 50.50 | 21.09 | 455 | 4.22 | 7.25 | 82.96 | 57.67 | 30.48

P2 X P4 9.67 | 873 | 9.72 | 67.71 | 34.33 | 49.30 | 465 | 2.80 |39.78 | 89.81 | 40.71 | 54.67

P2 x Ps 10.67 | 8.54 | 19.96 | 60.11 | 42.67 | 29.01 | 4.85 | 3.13 | 35.46 | 92.14 | 49.75 | 46.01

P2 X Ps 11.33 | 7.07 | 37.60 | 52.63 | 32.89 | 37.51 | 450 | 3.75 | 16.67 | 80.05 | 43.03 | 46.25

P2x P7 9.33 | 6.00 |35.69 | 48.61 | 41.60 | 14.42 | 4.78 | 3.47 | 27.41 | 78.01 | 45.98 | 41.06

P3 X P4 10.00 | 8.00 | 20.00 | 59.40 | 50.33 | 15.27 | 4.93 | 3.46 |29.82 | 81.63 | 50.58 | 38.04

P3 X Ps 9.33 | 8.33 |10.72 | 67.33 | 48.00 | 28.71 | 4.02 | 3.60 | 10.45 | 80.63 | 55.09 | 31.68

P3 x Pe 10.67 | 7.87 | 26.24 | 65.67 | 38.67 | 41.11 | 421 | 355 | 15.68 | 81.48 | 40.77 | 49.96

P3sx P7 11.67 | 850 | 27.16 | 56.13 | 51.67 | 7.95 | 480 | 3.95 | 17.71 | 90.41 | 55.97 | 38.09

P4 X Ps 11.33 | 8.33 | 26.48 | 58.33 | 46.33 | 20.57 | 5.03 | 3.00 | 40.36 | 95.11 | 45.93 | 51.71

P4 x Ps 12.00 | 9.67 | 19.42 | 64.67 | 54.67 | 15.46 | 4.83 | 4.02 | 16.77 | 95.18 | 61.52 | 35.36

Pax P7 11.67 | 10.25 | 12.17 | 60.00 | 50.33 | 16.12 | 4.88 | 3.53 | 27.66 | 92.02 | 60.58 | 34.17

Ps X Ps 12.33 | 10.01 | 18.82 | 68.00 | 41.67 | 38.72 | 4.83 | 3.90 | 19.25 | 100.51 | 56.24 | 44.05

Ps x P7 11.33 | 9.17 | 19.06 | 53.67 | 42.53 | 20.76 | 4.62 | 3.92 | 15.15 | 84.53 | 50.63 | 40.10

Pe X P7 11.33 | 9.13 | 19.42 | 64.33 | 41.67 | 35.22 | 450 | 3.37 | 25.11 | 83.88 | 45.13 | 46.20

Mean (p) 944 | 751 | 2044 | 58.72 | 48.49 | 17.42 | 444 | 356 | 19.82 | 77.33 | 49.19 | 36.39

Mean (C) 10.87 | 852 | 21.62 | 63.28 | 47.62 | 24.75 | 468 | 3.62 | 22.65 | 88.90 | 53.80 | 39.48

Mean (G) 1051 | 827 | 21.31 | 62.14 | 47.84 | 23.01 | 462 | 361 | 21.86 | 86.00 | 52.65 | 38.78

0.67 | 069 | —— | 530 | 413 | —— | 0.30 | 0.260 | —— | 7.04 | 5.09 | —

LSD'os — —_— — —_—
Red.% (P) 20.44 17. 42 19.82 36.39
Red.% (C) 21.62 24.75 22.65 39.48
Red.% (G) 21.31 23.01 21.86 38.78
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Table 5 Mean performance and reduction% (R) of the seven parents and Fi-crosses for Harvest index and Grain
yield/plant under normal (N) and drought (D) irrigation and Yield stability index (YSI), Stress susceptibility index (SSI)
and Sensitivity drought index (SDI).

Characteristics Harvest index Grain yield/plant
Genotypes N D R N D R YSI DSI SDI
Giza 168 (P1) |33.67 [32.20| 4.37| 2201|1318 | 40.12| 0.60 0.77 0.40
Gemmeiza 1l (P2) | 24.41 [ 19.99 | 18.11 | 18.49 | 11.99 | 35.15| 0.65 0.67 0.35
Shandaweel-1 (P3) | 30.07 | 21.57 | 28.27 | 22.18 | 9.37 | 57.75| 0.42 1.10 0.58
Giza 171 (P4) | 30.47 | 25.29 | 17.00 | 22.47 | 12.04 | 46.42 | 0.54 0.89 0.46
Sids14 (P5) | 30.61 | 26.99 | 11.83 | 26.51 | 15.27 | 42.40 | 0.58 0.81 0.42
MISR 3 (P6) | 31.68 | 25.28 | 20.20 | 24.07 | 12.50 | 48.07 | 0.52 0.92 0.48
MISR 1 (P7) | 36.19 | 33.78 | 6.66 | 32.53 | 16.30 | 49.89 | 0.50 0.95 0.50
P1 x P2 36.94 | 34.78 | 5.85| 29.13 | 17.01 | 4161 | 058 0.80 0.42
P1x Ps3 36.41 | 26.05 | 28.45 | 35.62 | 18.79 | 47.25| 0.53 0.90 0.47
P1 X P4 39.84 | 27.10 | 31.98 | 39.98 | 18.60 | 53.48 | 0.47 1.02 0.53
P1 X Ps 43.20 | 30.64 | 29.07 | 42.84 | 22.13 | 4834 | 0.52 0.92 0.48
P1 X Ps 41.89 | 36.77 | 12.22 | 37.49 | 18.03 | 51.91| 0.48 0.99 0.52
P1x P7 32.97 | 20.86 | 36.73 | 30.73 | 12.38 | 59.71 | 0.40 1.14 0.60
P2 X P3 34.99 | 29.47 | 15.78 | 28.96 | 17.00 | 41.30| 0.59 0.79 0.41
P2 X P4 33.92 | 20.64 | 39.15 | 30.47 | 8.37 | 72.53| 0.27 1.39 0.73
P2 X Ps 33.76 | 22.85 | 32.32 | 31.14 | 11.41 | 63.36| 0.37 1.21 0.63
P2 X Ps 33.58 | 20.23 | 39.76 | 27.05 | 8.69 | 67.87 | 0.32 1.30 0.68
P2 x P7 27.75|18.84 | 32.11 | 21.68 | 8.65 | 60.10 | 0.40 1.15 0.60
P3 X P4 35.94 | 27.54 | 23.37| 29.30 | 13.91 | 52.53 | 0.47 1.00 0.53
P3 X Ps 31.32 | 26.20 | 16.35 | 25.30 | 14.43 | 4296 | 0.57 0.82 0.43
P3 X Ps 36.14 | 26.40 | 26.95 | 29.48 | 10.77 | 63.47 | 0.37 1.21 0.63
P3 x P7 34.74 1 30.92 | 11.00 | 31.41 | 17.31 | 44.89 | 0.55 0.86 0.45
P4 X Ps 35.04 | 25.24 | 27.97 | 33.44 | 11.60 | 6531 | 0.35 1.25 0.65
P4 X Ps 39.41 | 34.46 | 12.56 | 37.52 | 21.18 | 4355 | 0.56 0.83 0.44
P4 x P7 37.01 | 30.07 | 18.75 | 34.02 | 18.24 | 46.38 | 0.54 0.89 0.46
Ps X Ps 40.26 | 28.83 | 28.39 | 40.51 | 16.24 | 59.91 | 0.40 1.15 0.60
Ps x P7 33.25|30.38| 8.63|28.20 | 15.30 | 45.74 | 0.54 0.88 0.46
Pe X P7 39.12 | 28.38 | 27.45 | 32.88 | 12.80 | 61.07 | 0.39 1.17 0.61
Mean (p) 31.01 | 26.44 | 14.74 | 24.04 | 12.95 | 46.13 - - -
Mean (C) 36.07 | 27.46 | 23.87 | 32.25 | 1490 | 53.80 | - - -
Mean (G) 34.81 | 27.21 | 21.84 | 30.19 | 14.41 | 52.27 - - -
LSD'os 3.37 | 351 - 419 | 1.83 - - - -
Red.% (P) 14.74 46.13 - - -
Red.% (C) 23.87 53.80 - - -
Red.% (G) 21.84 52.27 - - -
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B- Drought tolerance indices:-

Yield stability index (YSI), stress susceptibility index (SSI) and the sensitivity drought index (SDI) for
parents and their F1-hybrids for grain yield/plant are illustrated in Table 5.

1 - Yield stability index (YSI) :-
On the basis of yield stability index (YSI) results for the parents showed that six parents; P1, P2, P4, P5, P6

and P7 were drought tolerant and gave medium yields compared to the crop under normal irrigation conditions.
Regarding F1-hybrids, the data exhibited that the nine Fi-hybrids; P1 x P2, P1 X P3, P1 X Ps, P2 X P3, P3 X Ps, P3 x P7,
P4 x Ps, P4 x P7, and Ps x P7 were tolerant for drought since they gave intermediate yield compared to yield under

normal irrigation conditions.

2 - Stress susceptibility index (SSI) and sensitivity drought index (SDI)

The data showed that two parents, P1 and P2 possess stress susceptibility index (SSI) values of 0.77 and
0.67, respectively. These parents could be considered average susceptible to drought, these parents (P1 and P2) were
less sensitivity drought index (SDI) according to sensitivity drought index of [10] which measures the difference in
the performance of a genotype under two environments relative to the performance of a genotype under normal

environment.

Results of SSI and SDI of the parents and the F1- hybrids indicated that all the parents were tolerant Drought
except P3 (1.10) because the values of SSI was the greater than one. Low stress susceptibility (DSI < 1) is
synonymous with higher stress tolerance. The parents with the highest drought tolerance based on the stress
susceptibility Index (SSI) and the Drought Sensitivity Index (SDI) were Gemmeizall and P1with a value of (0.67,
0.77, 0.35, and 0.40) respectively and among the genotypes ten crosses were drought tolerant. The first parent, Giza
168, participated in four of them, and the seventh parent had three hybrids. The obtained results expressed the genetic
difference among the studied hybrids, which offer chance to the selection for superior hybrids for grain yield. These
results are in agreement with[22], [23] ,[19]

Combining ability variances:-

In Table 6. Mean squares due to GCA and SCA were highly significant for all studied traits under irrigated and
drought. This reveals that the importance of the additive and non-additive effects for inheritance of these studied
traits. These results are in harmony with those reported by [24]who found that both GCA and SCA mean squares
were highly significant for all studied yield traits. [25], [26]

(ASWJST 2021/ printed ISSN: 2735-3087 and on-line ISSN: 2735-3095) https://journals.aswu.edu.eg/stjournal



( ASWJS / Volumed4, issue 1 /March 2024)

Table6. Mean squares of GCA and SCA for earliness and yield and its components traits.

Page 23

Npmber of Biological yield No. of kernels/spike 100—_gra|n Grainyield /plant| Harvest index
SOV df| spikes/plant /plant weight
Irrig [Stress Irrig Stress |Irrig Stress | lrrig |Stress | Irrig | Stress Irrig | Stress
GCA 6 | 2.30%% | 1350 | 67.22%* | 40.31%* 89.93** | 109.22** | 0.10** | 0.05** | 42.65** | 14.83** | 28.79** | 34.59**
SCA 91 | 156%% | 10g* | 87-30%* | 94.18** 38.68** | 33.54** | 0.09** | 0.13** | 36.96** | 13.94** | 14.72** | 21.65**
Error 54 | o006 0.06 6.07 3.18 3.44 2.08 0.01 0.01 2.15 0.41 1.40 0.78
2s 217
rgi/Es%) 0165 | 0140 | 0084 0.045 0.273 0.378 | 0.130 | 0.041 | 0.129 | 0.118 0.229 0.180

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

1- General combining ability effects (qi) :-

respectively.

The estimates of general combining ability effects of each parent for morphological traits, yield and its components

are presented in Table7. The estimates of general combining ability effects proved that, the parental P1 was found

to be good general combiner for

number of kernels/spike, grain yield per plant, harvest index under two

environments, biological yield /plant and 100-kernel weight under drought conditions. Data obtained indicated also,

that, the parental P2 as good general combiner for 100-kernel weight under normal irrigation, while P4 was good

general combiner for number of spikes/plant under drought. P5 was good general combiner for biological yield

/plant and grain yield /plant under two environments and number of spikes/plant and number of kernels/spike under

drought. P6 was good general combiner for number of spikes/plant and harvest index under two environments, while

grain yield /plant under the normal irrigation. P7 was good general combiner for number of spikes/plant, under

normal irrigation100-kernel weight and harvest index under drought. Similar results were reported by [27]

(ASWJST 2021/ printed ISSN: 2735-3087 and on-line ISSN: 2735-3095)

https://journals.aswu.edu.eg/stjournal



( ASWJS / Volumed4, issue 1 /March 2024) Page 24

Table7. Estimates of general combining ability effects GCA of six parents for morphological and yield and
its components traits.

Number of No. of kernels/ | Biological yield / | Grain yield / 100 grain Harvest index
Genotypes spikes/plant Spikes plant (g) plant (g) weight(g)
Irrig. Droug Irrig. Drough Irrig. Drought Irrig. | Drought | Irrig. Drough | Irrig. |Droug
P, -0.13 0.03 | 5.36** | 5.57** | 0.12 | 2.97** | 2.03** | 2.00** | -0.08* | 0.06* | 2.24** | 2.88**
P, -0.81** |-0.54**| -5.01** | -4.78** | -3.84** | -1.67** | -4.01** | -2.24** | 0.10** | 0.03 |-3.19**|-3.48**
Ps -0.30** |-0.51**| 0.19 | 1.43** |-2.84**| -0.25 |-1.90**| -0.48* |-0.18**| -0.02 | -0.98* [-0.94**
P, -0.10 | 0.15* | 1.16** | 0.80 1.52 0.24 0.90 0.08 0.07* |-0.13**| 0.41 | -0.28
Ps 0.14 | 0.44**| 0.72 | 1.27** | 4,12** | 2.42** | 1.43** | 0.71** | 0.09** | -0.08** | -0.04 0.00
Ps 0.55** |0.37**| -0.39 |-3.79**| -0.59 |-2.94**| 1.28** | -0.29 -0.05 0.05 |1.70** | 0.83**
p7 0.66** | 0.06 |-2.02**| -0.49 151 -0.77 0.27 0.22 0.05 | 0.08** | -0.14 | 0.98**
LS.E ()0.05% 015 | 015 | 1.16 | 090 | 154 | 111 | 092 | 0.40 | 006 | 006 | 0.74 | 055
LS.E @)0.01% 020 | 020 | 155 | 1.20 | 206 | 149 | 122 | 054 | 009 | 008 | 099 | 0.74

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

2- Specific combining ability effects (Si):-

The estimates of specific combining ability effects (Si) of each cross for morphological traits, yield and its
components traits are presented in Table8. The results showed that all studied traits exhibited significant specific
combining ability affects either positive or negative sings in most cases. For Number of spikes/plant Under both
condition, seven hybrids showed positive and significant or highly significant for SCA effects i.e. (P1x P5), (P2 x
P3), (P2x P5) ,(P3x P7),(P4 x P6),(P4x P7) and (P5x P6) While (P1x P4), (P1x P4),(P1x P4) and (P1x P4) under
irrigated condition and (P1x P2) ,(P1 x P3), (P2x P4), (P5 x P7) , and (P6x P7) under drought condition.

Nine hybrids that gave positive and significant values for the effects of specific ability were obtained out of 21
hybrids under irrigation conditions. While five hybrids were obtained that gave positive and significant values for
the effects of specific ability out of 21 hybrids under drought conditions for No. of kernels/Spike.

The results showed that the best hybrids in terms of SCA effects for Biological yield / plant is (P1x P3) , (P1 x P4)
, (P1 x P5) (P1x P7), (P3 % P7), (P4 x P6) and (P5 x P6) under irrigation and drought conditions, As for the grain
yield / plant, we find the best hybrids for SCA effects is (P1 x P3), (P1 x P4), (P1 x P5), (P1 x P6), ( P2 x P3) (
P3 x P7), (P4 x P6), (P4 x P7) and (P5 x P6) under irrigation and drought conditions . This hybrid was good SCA
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effects (P1x P4), (P1 x P5), (P3 x P7), (P5 x P6) for both environments, (P1x P3), (P1 x P7) and (p3x p4) under

irrigation conditions and (P2 x P3) (P4x P5), (P4 x P6) and (p5x p7) under drought environment for the weight of

100 grains. Eleven hybrids were obtained that gave positive and significant values for the effects of SCA out of 21

hybrids under irrigation conditions. Eight hybrids were obtained that gave positive and significant values for the

effects of SCA out of 21 hybrids under drought conditions in relation to the harvest index. Similar findings were

obtained by][14],[28]
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