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ABSTRACT 

Six faba bean genotypes and the resultant fifteen F1’s hybrids were evaluated for this investigation 
namely of these parents were Nubaria1, Nubaria 2, Sakha1, Sakha 3, Giza 843 and Icarus 710. Highly 
significant mean squares and wide variability were detected among tested genotypes for all traits under study. 
Mean squares of general combining ability (GCA) and specific combining ability (SCA) were highly significant 
for all studied traits except number of seeds / pod was insignificant. Such results indicated that both the 
magnitude of additive and additive by additive, inter action have an important role in controlling for these traits. 
High GCA/SCA ratio which largely exceeded the unity was detected for all characters. The results indicating 
that additive and additive by additive gene interactions were predominant and play important role for inheritance 
of these traits. The parents Giza 843 behaved as the earliest for maturity date and highest values for plant height, 
while parent Nubaria 2 was the best for number of pods / plant. The parent Nubaria 1 was the best one for seed 
yield/plant and 100 seed weight. The hybrid (Nubaria 2 X Sakha 1) was the earliest one among fifteen crosses, 
while cross (Nubaria 2 X Giza 843) was the tallest one and cross (Nubaria 1 X Sakha 3) gave highest values for 
number of branches / plant. The cross (Nubaria 2 X Giza 843) revealed highest values for number of pods / 
plant, while cross (Nubaria 1 x Giza 843) recorded highest values for number of seed / plant and number of 
seeds / pod. The cross (Nubaria 1 X Nubaria 2) was superior for seed yield / plant and 100 seed weight. Ten 
crosses recorded highly significant negative relative to mid-parent heterosis for flowering date, while one cross 
for maturity date. All crosses expressed highly significant positive heterotic effects to mid-parent for number of 
pods / plant except two crosses were insignificant. Respecting number of seeds / plant, ten crosses were 
significant positive except five crosses were insignificant and concerning seed yield / plant all crosses showed 
highly significant positive. Two crosses recorded highly significant negative heterosis relative to better parent 
for flowering date beside eleven crosses for number of branches, while ten crosses showed highly significant 
positive heterotic effect relative to better parent for plant height. The cross (Sakha 3 X Icarus 710) expressed 
highly significant positive for number of pods / plant, number of seeds / plant, number of seeds / pod, seed yield 
/ plant and 100 seed weight (14.14, 34.49, 6.48, 48.65 and 10.52%), respectively. Estimates (GCA) of each 
parent showed that four parent Nubaria 2, Sakha 1, Sakha 3 and Giza 843 were good combiner for flowering and 
maturity date. Moreover, the parental Giza 843 and Nubaria 1genotypes were good combiner for plant height 
and number of branches / plant respectively. Nubaria 1 was found to be good combiner for yield and yield 
components traits. Four crosses had significant negative (SCA) for flowering date. Seven, four, three, four, four, 
five and three crosses exhibited significant positive (SCA) for plant height, number of  branches / plant, number 
of pods/plant, number of seeds / plant, number of seeds / pod, seed yield/plant and 100 seed weight. 
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Introduction 
 

The plant breeder usually has in mind an ideal plant that combines maximum number of desirable 
traits. One of the aims of virtually every breeding project is to increase yield. Early maturity is another 
important character since it frees land quickly, often allowing an additional planting of the same crop or other 
crop in the same year. The plant breeder is interested in the determination of gene effects to establish the most 
advantageous breeding programs for the improvement of the desired characters especially for faba bean crop 
(Bond, 1989). It is used as an important cheap source of high quality protein for the human diet in the 
developing countries, its dry seeds; green haulm and dry straw are used as animal feed (Kumari and Van leur 
2011). Faba bean is one of the most efficient fixers of the atmospheric nitrogen; it can maintain a higher 
dependence on N2 fixation for plant growth. The price of mineral nitrogen fertilization is expected to rise due to 
increasing prices of fossil energy pointing to an urgent need to introduce alternative N source to meet crop 
demand for N especially for poor farmers around the world (Hauggard et al., 2011). The performance of F1 
hybrids in comparison with their parents provides the first opportunity in the sequence of events in hybrid 
population to obtain information on gene action. Many researchers reported heterosis in faba bean such as (El-
Hosary et al., 1998, Abdalla et al., 1999, Mansour et al., 2001, Darwish et al., 2005, Abou-Zied, 2007 and 
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Algamdi, 2009). Also combining ability analyses helps the breeders to identify and select superior genotypes for 
seed yield and major yield attributes. 

Diallel crossing analysis is an excellent tool providing the breeder with: (Ι).The nature and                                                    
amount  of genetic parameter. 

(П). General and specific combining ability of parents and their crosses, respectively. There are two 
main approaches to achieve there objectives, namely Griffing's approach and Hayman's approach.  

The present investigation was carried out to estimate the genetic variance components, heterosis 
relative to mid- parents and better parent and general and specific combining ability for early maturity traits 
such as number of days to inflorescence days to maturity, maturity period, yield and yield components 
characters such as number of seeds / pod, 100-seed weight, seed yield / plant, number of branches / plant and 
plant height. 

 
Material and Methods 
 

The present investigation was carried out under insect proof cages at Nubaria Research Station during 
2011-2012 and 2012 -2013, winter growing seasons to study the mode of inheritance for earliness, yield and 
yield components, some attributes of faba bean using the diallel mating design among six genotypes excluding 
reciprocals was used the parental genotypes are briefly described in Table (1). 

In the first season all possible cross combinations were made excluding reciprocals. In the second 
season the hybrids and their parents were evaluated in a randomized complete block design with three 
replications. Each plot consisted of two ridges (three meter long and 60 cm width). Seeds were sown in hills and 
spaced at 20 cm with one seed / hill on one side of the ridge. All the recommended cultural practices were 
applied; twenty individual guarded plant / plot were marked to record the following characters: 
-Number of days to inflorescence (days): It was estimated as the number of days from sowing to the appearance 

of the first inflorescence on the main stem. 
-Number of days to maturity (days): It was estimated as the number of days from sowing to the maturity of 

about 95% of the pods. 
-Maturty period (days): It was estimated as the number of days between flowering and maturity dates. 
-Plant height (cm): It was measured as the length in centimeters of the main stem from the soil surface to its top 

at maturity. 
-Number of branches / plant: It was measured by counting the number of branches / plant at harvest time. 
-Number of pods / plant. 
- Number of seeds / pod. 
-Number of seeds / plant. 
These characters constitute the number of bearing pods / plant at harvest time, number of seeds / plant counted 

at harvest time and the mean number of seeds / pod, respectively. 
-Seed yield plant/(g). 
-Weight of 100 seeds (g). 
-Seed yield / plant constitute the weight of threshed air-dried seeds of individual plants in g while the weight of 

100 seeds was determined by weighting a sample of 100 seeds from every plant. 
 

Statistical analysis 
Recorded data from ten traits of faba bean genotypes were analyzed by randomized complete block 

design then according to (Griffing, 1956) method 2 model 1. Heterosis percentage for the studied characters was 
calculated percentage deviation of F1 mean performance for its mid and better parent values (Mather and Jinks, 
1971). Significant differences were detected according to (Snedecor and Cochran, 1976) by using a statistical 
program MSTAT-C., 2.1. (1988-1993). 
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Results and Discussion  
  

Analysis of variance 
The observed mean squares for all studied traits in parents and their F1’s generation are presented in 

Table (2). These results revealed highly significant difference among tested genotypes for all studied characters 
under study. Thus indicated to wide diversity between six studied parents. 
 
Mean performance of parents and F1’s 
          Mean performance of parents and their F1’s crosses for all studied traits shown in Table (3). For flowering 
date indicates that the variety Giza 843 was the earliest one followed by Sakha1 (44.27 and 47.0 days) 
respectively, while genotype Icarus 710 behaved as the latest one (91.67 days). With respect to days to maturity, 
varieties Nubaria2 and Giza843 were earlier and recorded (151.33 and 152.0 days), respectively. 
 
Table 1. The origin, pedigree and seed size of the varieties used in the study 

Genotypes Origin Pedigree Seed size 

1-  Nubaria 1 Egypt 
Individual plant selection from Spanish variety (Rena 
Blanca). 

Major* 

2-  Nubaria 2 Egypt ILB 1550  X Radiation 2095/76 Equina** 

3- Sakha 1  Egypt Giza716 X 620/283/85 Equina 

4- Sakha 3  Egypt 
Promising line 716/402/2001 derived from cross 716 (Giza 
461/842/83 x 503/453/83) 

Equina 

5- Giza 843 Egypt (561/2076/85 Skh  X 461/845/83) Equina 

6- Icarus 710 Colombia  An individual plant selection from ILB 938. Equina 

Major = Large: 20-24 x 15-17 mm   ** Equina = Medium: 12-14 x 9-10 mm 
 

Table 2. Mean square of (faba bean) parents and their crosses for studied traits (2012/ 2013) season 

S.O.V D.F 
Flowering 

date 
Maturity 

date 
Maturity  
Period 

Plant 
height 

No .of 
branches 

/ plant 

No .of 
pods/plant 

No .of 
seeds/ 
plant 

No .of 
seeds/ 
pod 

Seed 
yield/plant 

100-seed 
weight 

Blocks 2 17.02 0.78 17.18 12.67 0.14 28.44 325.41 0.04 432.23 30.66 
Genotypes 20 417.72** 49.81** 211.12** 393.43** 9.93** 68.91** 952.99

** 
0.27** 1297.97** 303.49** 

Error 40 6.33 3.88 9.9 19.02 0.28 8.28 92.41 0.01 91.38 24.42 

- Level of probability **:Significantat0.01% 
 

  On the anthor side, the cross (Nubaria 2 X Sakha1) was earliest one for maturity date followed by cross (Sakha 
3 X Giza 843). Giza 843 was the tallest parent, while Icarus710 shortest parent. The crosses (Nubaria 2 X Giza 
843) and (Sakha 3 X Giza 843) were tallest crosses (131 and 130 cm) respectively. Nubaria1 recorded the 
highest values for number of branches / plant (9.7), while Giza843 recorded lowest one (3.17).  
 
Table 3. Mean performance of six faba bean parental genotypes and their F1's for all studied traits 

Genotypes 
Flowering 

date 
Maturity 

date 
Maturity  
Period 

Plant 
height 

No. of 
branches 

/ plant 

No. of 
pods 
/plant 

No. of 
seeds 
/plant 

 

No. of 
seeds 
/pod 

Seed 
yield 
/plant 

100-seed 
Weight 

P1( ubaria1) 69.10 160.67 91.57 94.47 9.70 24.90 86.33 3.47 97.47 112.90 

P2( Nubaria 2) 53.37 151.33 97.97 105.80 4.07 30.63 88.43 2.89 75.47 85.34 
P3(Sakha 1) 47.00 153.67 106.67 102.37 3.27 14.47 43.23 2.99 35.68 82.53 
P4(Sakha 3) 52.33 154.00 101.67 100.63 5.13 17.23 47.90 2.78 36.94 77.12 

P5 (Giza 843) 44.27 152.00 107.73 117.40 3.17 27.60 89.83 3.25 67.22 74.83 

P6(Icarus710) 91.67 166.67 75.00 86.70 4.90 19.10 41.07 2.15 30.30 73.78 
P1xP2 50.78 156.22 105.44 115.98 8.18 31.60 98.22 3.11 102.89 104.76 
P1xP3 50.47 155.00 104.53 104.78 5.42 26.71 89.22 3.34 88.88 99.62 
P1xP4 57.33 155.67 98.33 112.64 8.76 27.31 88.53 3.24 79.62 89.93 
P1xP5 52.60 155.69 103.09 125.04 7.22 28.78 100.20 3.48 94.70 94.52 
P1xP6 72.38 162.36 89.98 122.33 7.42 23.56 75.04 3.19 75.36 100.42 
P2xP3 49.00 150.33 101.33 117.11 4.51 24.47 82.00 3.35 83.24 101.51 
P2xP4 49.67 154.00 104.33 116.96 4.40 27.33 89.20 3.26 87.48 98.07 
P2xP5 47.96 151.67 103.71 131.00 3.87 32.20 95.67 2.97  92 .99 97.20 
P2xP6 65.33 157.00 91.67 122.00 4.47 25.33 69.04 2.73 61.33 88.83 
P3xP4 49.33 153.73 105.07 118.00 4.18 20.13 61.31 3.05 52.64 85.86 
P3xP5 42.67 151.67 109.00 130.00 3.98 22.04 68.00 3.09 60.21 88.54 
P3xP6 65.00 156.67 91.67 115.00 4.44 23.36 66.89 2.86 57.77 86.36 
P4xP5 48.33 151.00 102.67 124.33 4.96 22.71 70.29 3.10 61.10 86.91 

P4xP6 67.00 158.49 91.49 120.00 5.60 21.80 64.42 2.96 54.91 85.23 
P5xP6 62.60 157.33 109.00 120.11 5.56 31.22 91.33 2.93 78.91 86.42 
L.S.D 0.05 4.15 3.25 5.19 7.23 0.87 3.74 15.86 0.17 15.77 8.15 
L.S.D 0.01 5.55 4.35 6.95 9.63 1.17 6.35 21.22 0.22 21.10 10.91 

        

Moreover cross (Nubaria 1 X Sakha 3) gave the highest values than other crosses for number of branches / plant 
(8.76) followed by cross (Nubaria1 x Nubaria2) (8.18). Number of pods / plant, the two parents Nubaria 2 and 
Giza 843 recorded the highest number of pods (30.63 and 27.6 / plant respectively), the cross (Nubaria2 X 
Giza843) had the highest values for these trait (32.2) pods / plant. Moreover, the parental genotype Nubaria1 
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recorded highest values (3.47) for number of seeds/pod, seed yield/plant (97.47g) and 100-seed weight (112.9 
g). While parent Icarus710 had lowest values for these traits (2.15, 30.3 g and 73.78 g) respectively. The cross 
(Nubaria1 X Giza 843) are height values for number of seeds / plant and number of seeds / pod (100.2 and 3.48) 
respectively, while the cross (Nubaria1 X Nubaria 2) had highest value for seed yield / plant and 100 seed 
weight (102.89 and 104.76 g), respectively. 
 
Heterosis percentage 

              Heterosis percentage relative to the mid-parent and better parent for all studied traits is 
presented in Table (4 and 5). Results indicated that significantly negative heterotic effects relative to mid-
parents in eleven crosses and one cross with arrange of (-17.07 to -5.58% and -2.19 to -0.07%) for flowering 
date and maturity date respectively, while two crosses were highly significant negative relative to better parent 
for flowering date. For plant height all crosses exhibited highly significant positive heterotic effects to mid-
parents with range of 6.46 to 35.04% while to better parent showed that eleven crosses highly significant 
positive values. Concerning number of branches / plant, eleven crosses expressed highly significant positive . 
Heterotic effects to mid-parent. However the highest heterotic effects were detected for cross (Giza 834 X Icarus 
710), 37.19, 22.89 % relative to mid-parents concerning the better parent, that highly significant negative and 
positive heterotic effects were recorded for eleven and four crosses, respectively. For number of pods / plant, 
thirteen and eight crosses showed highly significant positive heterotic effects relative to mid-parent and better 
parent, respectively. With regard to number of seeds / plant ten and three crosses exhibited highly significant 
positive to mid and better parent values. However, two crosses, (Sakha 1 x Icarus 710) and cross (Sakha 3 x 
Icarus 710) exhibited the best heterosis values for mid-parents of number of seeds / plant (58.70 and 44.81), 
respectively. For the same trait cross (Sakha 3 x Icarus 710) had the best heterosis value relative to better parent 
(34.49).  

 
Table 4. Heterosis values of mid-parent (M.P) for (faba bean traits) of F1 among 2012/2013 season 

 
Crosses 

Flowering 
date 

Maturity 
date 

Maturity  
Period 

Plant 
height 

No. of 
branches 

/ plant 

No. of 
pods 
/plant 

No. of 
seeds 
/plant 

No. of 
seeds 
/pod 

Seed 
yield 
/plant 

100-seed 
weight 

P1xP2 -17.07** 0.14 10.30** 15.82** 18.81** 13.81** 12.41 -2.20** 18.99** 5.69 
P1xP3 -13.06** -1.38 5.46** 6.46** -16.42** 35.69** 37.73** 3.41** 33.50** 1.95 
P1xP4 -5.58* -1.06 1.77 15.47** 18.14** 29.65** 31.91** 3.68** 18.47** -5.25 
P1xP5 -7.20** -0.41 3.45 18.03** 12.20** 9.64** 13.76* 3.57** 15.00* 0.70 
P1xP6 -9.96** -0.80 8.04** 35.04** 1.64** 7.09** 17.80* 13.52** 17.96* 7.59** 
P2xP3 2.36 -1.42 -0.97 12.51** 22.89** 8.51** 24.56** 13.95** 49.78** 20.94** 
P2xP4 -6.02** 0.87 4.52** 13.32** -4.35** 14.21** 30.86** 14.99** 55.64** 20.70** 
P2xP5 -1.76 0.003 0.84 17.38** 6.91** 10.60** 7.34 -3.26** 30.34** 21.37** 
P2xP6 -9.91** -1.26 6.00** 26.75** -0.33 1.87 6.63 8.33** 15.97* 11.65** 
P3xP4 -0.67 -0.07 0.86 16.26** -0.48 27.00** 34.56** 5.72** 44.97** 7.56** 
P3xP5 -6.50** -0.76 1.68 18.31** 23.60** 4.78** 2.21 -0.96** 17.03* 12.53** 
P3xP6 -6.25** -2.19 0.92 21.65** 8.69** 39.17** 58.70** 11.28** 75.11** 10.50** 
P4xP5 0.06 -1.31 -1.94 14.05** 19.52** 1.32 2.07 2.82** 17.32* 14.39** 
P4xP6 -6.94** -1.15 3.57 28.12** 11.67** 20.01** 44.81** 20.08** 63.33** 12.96** 
P5xP6 -7.90** -1.26 19.36** 17.7** 37.79** 33.70** 39.54** 8.52** 61.83** 16.30** 
L.S.D 
0.05 

3.60 2.81 4.50 6.23 0.76 4.11 13.74 0.14 13.66 7.06 

L.S.D 
0.01 

4.81 3.77 6.02 8.34 1.01 5.50 18.38 0.19 18.27 9.44 

Significant at 0.05% level of probability.   **: Significant at 0.01% level of probability. 
 

        Concerning number of seed / pod, twelve and five crosses exhibited highly significant positive to mid and 
better parent heterotic effects. As for seed yield / plant, significant positive heterotic effects were detected for all 
crosses and six crosses relative to mid and better parent. 
         Regarding 100 seed weight, eleven and seven crosses showed highly significant positive to mid and better 
parent heterotic effects. These results are in full agreement with those previously obtained by Bargale and 
Billore (1990), Link et al. (1996), Stelling (1997), Helal (1997), El-Hosary et al. (1998), Darwish et al., (2005), 
Soliman (2006), Abou-Zied (2007) and Abou-Zied (2013). 
 
Combining ability variance      

Mean squares of combining ability for all studied traits of six faba bean varieties and their F1’s were 
presented in Table (6). The obtained results showed that, mean squares of both (GCA and SCA) estimates were 
highly significant for all traits, except SCA in number of branches / plant and both combining ability for number 
of seeds / pod expressed insignificant. The variances due to GCA were higher than SCA variances for all traits, 
studied values these results indicated that additive effect and additive by additive types of gene action were 
important role in the inheritance for eight traits except number of branches / plant and number of seeds / pod. 
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Combining ability effects 
General combining ability 
        Estimates of general combining ability effects (ĝi) of each parent for all studied traits presented in Table 
(7). From the data it was observed that four parents highly significant negative (ĝi) values for flowering and  
 
Table 5. Heterosis values of Best-parent (B.P) for (faba bean traits) of F1 among 2012/2013 season for studied traits 

 
Crosses 

Flowering 
date 

Maturity 
date 

Maturity  
Period 

Plant 
height 

No. of 
branches 

/ plant 

No. of 
pods 
/plant 

No. of 
seeds 
/plant 

No. of 
seeds 
/pod 

Seed 
yield 
/plant 

100-seed 
weight 

P1xP2 -4.78** 3.23 15.15** 9.62* -15.67** 3.17 11.07 -10.38** 5.56 -7.21 
P1xP3 7.38** 0.87 14.15** 2.35 -44.12** 7.27** 3.35 -3.75** -8.81 -11.76** 
P1xP4 9.55** 1.08 7.38** 11.93** -9.69** 9.68** 2.55 -6.63** -18.31* -20.35** 
P1xP5 18.82** 2.43 12.85** 6.51 -25.55** 4.28* 11.54 0.29** -2.48 -16.30** 
P1xP6 4.75** 1.05 19.97** 29.49** -23.51** -5.38* -13.08 -8.07** -22.68** -11.05** 
P2xP3 6.13** -0.66 3.43 10.69** 10.81** -20.30** -7.27 12.04** 10.30 18.95** 
P2xP4 -5.08** 1.76 6.49* 10.55** -14.23** -10.77** 0.87 12.80** 15.91* 14.92** 
P2xP5 8.34** -0.22 5.86* 11.58** -4.91** 5.13* 6.50 -8.62** 23.21** 13.90** 
P2xP6 22.41** 3.75* 22.23** 15.31** -8.78** -17.30* -21.93** -5.54** -18.74* 4.09 
P3xP4 4.96** 0.04 2.34 15.27** -18.52** 16.83** 28.00** 2.00** 42.50** 4.03 
P3xP5 -3.61 -0.22 2.18 10.73** 21.71** -20.15** -24.30 -6.15** -10.43 7.28 
P3xP6 38.30** 1.95 22.23** 12.34** -9.39** 22.30** 54.73** -4.35** 61.91** 64.40** 
P4xP5 9.17** -0.66 0.98 5.90 -3.31** -17.72** -21.36** -4.62** -9.10 12.69** 
P4xP6 28.03** 2.92 21.28** 19.25** 9.16** 14.14** 34.49** 6.48** 48.65** 10.52* 
P5xP6 41.41** 3.51* 45.43** 2.31 13.47** 13.12** 1.67 -9.85** 17.39* 15.49** 
L.S.D 
0.05 

4.15 3.25 5.19 7.23 0.87 3.74 15.86 0.17 15.77 8.15 

L.S.D 
0.01 

5.55 4.35 6.95 9.63 1.17 6.35 21.22 0.22 21.10 10.91 

*   : Significant at 0.05% level of probability.  - **: Significant at 0.01% level of probability. 

 
Table 6. Mean square of general combining ability and specific combining ability for (faba bean traits) of F1 during 2012 / 2013 season 

S.O.V 
 
D.F 

Flowering 
date 

Maturity 
date 

Maturity  
Period 

Plant 
height 

No. of 
branches 
/ plant 

No. of 
pods 
/plant 

No. of 
seeds 
/plant 

No. 
of 
seeds 
/pod 

Seed yield 
/plant 

100-seed 
Weight  

G.C.A 5 1574.89** 185.86** 637.51** 471.09** 35.64** 197.88** 2765.72** 0.79 3881.50** 822.56** 
S.C.A 15 31.99** 4.46** 68.99** 367.54** 1.36 25.92** 384.74** 0.10 436.79** 130.47** 

G.C.A/S.C.A - 49.23 41.67 9.24 1.28 26.20 7.63 7.19 7.90 8.89 6.30 

Error 40 6.33 3.88 9.90 19.02 0.28 8.28 92.41 0.01 91.38 24.42 

**: Significant at 0.01% level of probability 
 
maturity date, therefore these parents could be considered a good combiner for earliness. Parent Giza 843 
showed highly significant positive (ĝi) for plant height, whereas, parent Nubaria1 had positive highly significant 
effects (ĝi) for number of branches / plant, number of pods / plant, number of seeds/ plant, number of seeds / 
pod, seed yield / plant and 100 seed weight, it was the best combiner for these traits. 
 
Table 7. General combining ability effects for (faba bean traits) of F1 among 2012/2013 season for studied traits 

 
S.O.V 

Flowering 
date 

Maturity 
date 

Maturity  
Period 

Plant 
height 

No.  of 
branches 

/ plant 

No. of 
pods 
/plant 

No. of 
seeds 
/plant 

No. of 
seeds 
/pod 

Seed 
yield 
/plant 

100-
seed 

Weight 

P1( Nubaria1) 3.19** 2.23** -1.60** -3.95** 2.33** 1.70** 11.06** 0.24** 21.05** 10.18** 
P2( Nubaria2) -3.31** -2.06** 0.64 1.72** -0.52** 3.50** 9.45** -0.03 10.04** 3.44** 
P3(Sakha 1) -5.69** -1.71** 3.45** -1.41* -1.08** -3.56** -10.19** 0.06** -10.46** -0.83 
P4(Sakha 3) -2.46** -0.94* 0.99 0.96 0.05 -2.55** -8.23** -0.04* -10.83** -4.17** 
P5 (Giza 843) -6.69** -2.13** 5.70** 8.05** -0.73** 2.25** 8.72** 0.07** 3.50 -3.79** 
P6(Icarus710) 14.96** 4.60** -9.19** -3.51** -0.06 -1.34* -10.82** -0.31 -13.30** -4.84** 
S.E(gi) 0.22 0.15 0.34 0.66 0.01 0.29 3.21 0.0004 3.17 0.85 
S.E(gi-gj) 0.53 0.32 0.83 1.59 0.02 0.29 7.70 0.001 7.61 2.03 
C.D(gi)0.05 0.95 0.75 1.18 1.64 0.20 1.09 3.62 0.04 3.60 1.86 
C.D (gi)0.01 1.27 1.01 1.58 2.30 0.27 1.46 4.84 0.05 4.81 2.49 

*: Significant at 0.05% level of probability.     **: Significant at 0.01% level of probability. 

 
Specific combining ability 
            Specific combining ability effects (ŝij) for all traits of crosses were presented in Table (8). Results 
indicated that four crosses had significant negative (ŝij) effects for flowering date (Nubaria1 x Nubaria 2, 
Nubaria1 x Sakha1, Nubaria 2 x Icarus 710 and Sakha 3 x Icarus 710). Seven crosses showed significant 
positive (ŝij) for plant height. Moreover the cross (Nubaria1 x Icarus 710) had the highest desirable (SCA) 
effects for this traits followed by the cross (Sakha3 x Icarus710). For number of branches / plant, four crosses 
showed highly significant positive (ŝij) effects. Regarding number of pods / plant, three crosses (Nubaria1 x 
Sakha1, Nubaria1 x Sakha 3 and Sakha1 x Icarus 710) had significant positive (ŝij) effects.  Moreover, the cross 
(Giza 843 x Icarus 710) had the height significant positive values for (ŝij) effects for number of seeds / plant and 
seed yield / plant. For number of seeds / pod four crosses observed highly significant positive (ŝij) effects. The 
crosses (Nubaria 2 x Sakha1, Nubaria 2 x Sakha 3 and Nubaria 2 x Giza 843) expressed highly significant 
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positive (ŝij) effects for 100 seed weight. GCA effects seemed to provide appropriate criterion for detecting the 
validity of a line in hybrid combination but SCA effects may be related to heterosis. It seemed that GCA effects 
were generally unrelated to SCA values of their corresponding crosses. In a cross showing high SCA, it might 
include only one good combiner, such combinations would show desirable transgressive segregations, providing 
that the additive gene system present in the crosses are acting in the same direction to reduce un-derisible plant 
characters (Alghamdi, 2009). 
      Therefore, most of the earlier crosses may be of importance in traditional breeding and selection a programs 
(pedigree selection, modified single seed or single pod descent) desirable segregates may be obtained from such 
crosses. Such results were previously recorded by El-Hosary and Sedhom (1988), Abul-Naas et al. (1998), El-
Mahdy (1989), Mansour et al. (2001), Abu-Zied (2007) and Nakhla (2014). 
 
Table 8. Specific combining ability effects for (faba bean traits) of F1 among 2012/2013 season 

 
Crosses 

Flowering 
date 

Maturity 
date 

Maturity  
Period 

Plant 
height 

No. of 
branches 

/ plant 

No. of 
pods 
/plant 

No. of 
seeds 
/plant 

No. of 
seeds 
/pod 

Seed yield 
/plant 

100-seed 
weight 

P1xP2 -5.67** 0.57 6.79** 3.74 0.98** 1.52 1.23 -0.17** 2.44 0.63 
P1xP3 -3.60** -1.01 3.06* -4.33 -1.22 3.70* 11.86** -0.04 10.13* -0.25 
P1xP4 0.03 -1.11 -0.67 3.09 0.98** 3.28* 9.22 0.01 1.46 -6.60* 
P1xP5 -0.73 0.08 -0.63 1.48 0.22 -0.05 3.93 0.11 2.90 -2.39 
P1xP6 -2.34 0.04 1.15 15.32** -0.25 -1.69 -1.68 0.23** -0.01 4.56 
P2xP3 1.43 -1.38 -2.38 2.39 0.72** -0.35 6.25 0.24** 11.87* 8.40** 
P2xP4 -1.13 1.52 3.09 1.79 -0.52 1.50 11.49* 0.27** 16.48** 8.29** 
P2xP5 1.40 0.38 -2.25 6.82** -0.28 1.56 1.00 -0.13* 8.38 7.05** 
P2xP6 -2.88* -1.02 0.60 9.37** -0.34 -1.71 -6.07 -0.01 -6.60 -0.28 
P3xP4 0.91 0.89 1.01 5.96* -0.18 1.37 3.24 -0.07 2.65 0.34 
P3xP5 -1.52 0.02 0.23 8.95** 0.40 -1.52 -7.02 -0.11 -4.66 2.64 
P3xP6 -0.84 -1.71 -2.20 5.50* 0.19 3.38* 11.41* 0.05 10.05* 1.52 
P4xP5 0.91 -1.42 -3.64* 2.83 0.24 -1.87 -6.69 -0.02 -3.16 4.35 
P4xP6 -2.72* -0.66 0.07 10.03** 0.21 0.81 6.98 0.24** 7.94 3.74 

P5xP6 -2.23 -0.62 12.87** 1.16 0.95** -5.43** 16.95** 0.10 17.29** 4.55 

S.E(sij) 1.66 1.01 2.59 4.98 0.07 2.17 24.20 0.003 23.93 6.40 
S.E (sij-sik) 2.11 1.29 3.30 6.34 0.09 2.67 30.80 0.004 30.45 8.14 
C.D(sij)0.05 2.60 2.04 3.25 4.51 0.53 2.98 9.94 0.12 9.89 5.11 
C.D(sij)0.01 3.48 2.73 4.35 6.03 0.72 3.98 13.30 0.16 13.23 6.84 

-*: Significant at 0.05% level of probability.   **: Significant at 0.01% level of probability. 
 

Conclusion 
Highly significant mean squares between genotypes were detected for all studied traits, indicating wide 

diversity between the studied genotypes.The F1 crosses (Sakha 1 X Giza 843) was the earliest one among fifteen 
crosses for flowering date and the tallest F1. The F1 cross (Nubaria 2 X Sakha 1) was the earliest F1 for maturity 
date. The F1 (Nubaria 1 X Sakha 3) was the highest in the number of branches among F1 hybrid. The F1 
(Nubaria 1 X Giza 843) was the highest F1 in number of seeds / plant and number of seeds / pod. The F1 
(Nubaria 1 X Nubaria 2) was the highest F1 for seed yield / plant and 100-seed weight. The variety Giza 843 
seemed to be the best combiner for earliness traits, plant height, number of pods / plant and a good combiner for 
seed yield / plant. The variety Nubaria 1 was the Best parent in General combining ability to harmony for all 
agronomic traits as well as the number of branches of the plant. In conclusion, the present results are promising 
for breeding faba bean varieties, and hybrids carrying desirable genotypes for earliness and high yield potential.  
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