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Heterosis and combining ability in F; and F,
of faba bean (Vicia faba L.)
Kh.M.M. Yamani
Food Legume Research Program, Field Crops Res. Inst.,
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Abstract:

This investigation was car-
ried out under the screenhouse at
New Valley research station dur-
ing 2009/2010 to 2011/2012 sea-
sons, to determine heterosis and
general (GCA) and specific com-
bining ability (SCA) for yield
and vyield attributes in five—
parental diallel crosses. Five faba
bean genotypes (Vicia faba L.)
were used as parental lines.
Highly significant differences
among the tested entries were
detected for different traits, indi-
cating wide genetic variability
for all traits. Several crosses rec-
orded significant positive hetero-
sis percentages relative to mid
parent (MP) and better parent
(BP) for number of pods/plant,
100-seed weight and seed
yield/plant ranged from 6.3 to
42.4%, 2.8 to 23.0%, 3.1 to
12.8%, 3.2 to 6.6%, and 4.2 to
30.4%, 13.2 to 22.6% relative to
MP and BP for each character,
respectively. The ratios of
(GCAJSCA) exceeded the unity
for all studied traits indicating
that the genetic variation among
these traits in the F; and F, ap-
peared to be additive. The paren-
tal genotype, P, (1706B/87/2003)
was found to be a good combiner
for 100-seed weight and seed
yield/plant and Ps

(1706A/400/2003)expressed
highly significant positive GCA
effect for 100-seed weight.
Moreover, one parent Wadi 1was
good combiners for earliness.
Five Fi’s (P1XP2, P1XP3, P,oxPy,
P,xPs and P4xPs) and only one F,
(P1xP3) had significant positive
(SCA) effects for 100 seed
weight. Five F;’s (P1XPs, PiXxP,,
PoxP4, PoxPs and P4xPs) as well
as three F,’s (P1xPs, P,xP4; and
P,xPs) had significant positive
(SCA) effects for seed yield
plant, indicating that the crosses
may be of specific interest in hy-
brid faba bean breeding pro-
grame.

Introduction:

Faba bean (Vicia faba L.) is
the important legume crop in the
world. It is considered the popu-
lar diet in Egypt. The increasing
gap between consumption and
production necessitates increas-
ing the production of faba bean
in Egypt. This could be achieved
through extending the cultivated
area beside the productivity of
unit area by adopting an efficient
breeding program. Success of
any plant breeding program de-
pends largely upon a better un-
derstand of the genetic basis of
the important economic traits.
Information about heterosis, gen-
eral and specific combining

Received on: 15/9/2012

Accepted for publication on: 26/9/2012

Referees: Prof. Dr. Mohamed.ALmorshedy, Prof. Dr.Ezet.E. Mahdi


http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=genetic+variability
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=genetic+variation




Yamani et al.2012

ability and the type of gene
action may help faba bean breed-
er to formulate the most efficient
breeding procedure for achieve-
ment of maximum genetic im-
provement among a particular set
of genotypes. Superiority of hy-
brids over the mid and better par-
ents for seed yield was found to
be associated with manifestations
of heterotic effects in main yield
components i.e.,, number of
branches, number of pods, num-
ber of seeds plant and seed index.
The effects ranged from signifi-
cant positive to significant nega-
tive for different traits and were
very pronounced in F; of faba
beans especially crosses among
widely divergent materials and
less occurred in hybrids between
local varieties (Duc, 1997; Schill
et al., 1998; Bond and Crofton,
1999; Filippetti et al., 1999;
Darwish et al., 2005; El-Hady et
al., 2006, 2007; Gasim & Link,
2007; Alghamdi, 2009; Salem,
2009; Hossam, 2010 and Farag &
Afiah, 2012). Several researchers
found the significance of both
general and specific combing
ability effects for yield and other
important traits of faba beans
(Abdalla et al., 2001; Attia et al.,
2002; Attia & Salem, 2006; Sa-

lem, 2009; Alghamdi, 2009;
Hossam, 2010 and Farag &
Afiah, 2012). Salem (2009)
found that the genetic variation
among number of pods plant,
number of pods main stem and
100-seed weight appeared to be
additive. However the predomi-
nance of non-additive gene ac-
tion were found for days to flow-
ering, plant height, number of
branches plant, number of seeds
plant and seed yield plant. The
present investigation aimed to
understand the nature of gene
action and relative magnitude of
heterosis and combining ability
of five faba bean genotypes and
their F; and F, generations using
diallel cross mating design
Materials and methods

This investigation was car-
ried out under the screenhouse at
New Valley Research Station to
determine the heterosis for yield
and vyield attributes in five—
parental diallel crosses, the effec-
tive of general combining ability
(GCA) and specific combining
ability (SCA) to choose the most
effective breeding method. Five
faba bean genotypes (Vicia faba
L.) were used as parental lines in
the present study


http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=seed+yield
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=yield+components
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=yield+components
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=faba+bean
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=faba+bean
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89029_ja#89029_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89042_ja#89042_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89042_ja#89042_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89026_ja#89026_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89026_ja#89026_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89034_ja#89034_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89028_ja#89028_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89032_ja#89032_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89032_ja#89032_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89031_ja#89031_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89035_ja#89035_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89035_ja#89035_ja
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=faba+bean
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89013_ja#89013_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89021_ja#89021_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89021_ja#89021_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89020_ja#89020_ja
http://scialert.net/fulltext/?doi=ajcs.2009.66.76#89040_ja#89040_ja
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=genetic+variation
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=seed+yield
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=faba+bean

Assiut J. of Agric. Sci., 43(4) September(49-62)

Table 1: Pedigree and characteristics of some faba bean parental geno-

types used in the present study

Genotypes Pedigree Flower- | Seed Seed | Hilum
ing size color

P, (Giza 40) An individual plant |Early  [Medium |Beige Black
selected from Reba-
ya 40

P, (Wadi 1) Derived from Giza |[Early |Medium Beige White
blanca x Triple
white

Ps(Giza 429) An individual plant |[Early  [Medium |Beige Black
selected from Reba-
ya 402

P4 Derived from Giza |Late Large |Greenish |White

(1706B/87/2003) blanca x Triple
white

Ps (1706A/400/2003) |Derived from Giza |Early |Large |Beige Black
674 x Giza blanca

A diallel cross set involv-
ing the five parents were grown
in the screenhouse in the
2009/2010 season. The ten possi-
ble F; crosses with their respec-
tive parents were sown in
2010/2011 season. In 2011/2012
season, the five parents geno-
types, 10 F; crosses and 10 F,
populations were evaluated in a
randomized complete block de-
sign with three replications.
Each plot consisted of one ridge
for parents and F; crosses and
five ridges in F, populations of
three meters in length and 60 cm.
width. Hills were spaced by 20
cm with one seed per hill in one
side of the ridge. Data were rec-
orded on individual plant basis,
therefore, 10 guarded plants for
parent and F;’s and 50 guarded pl
ants in F, were randomly chosen
from each plot. The following
traits were recorded: days to
flowering, maturity, number of
branches plant, number of pods
plant, number of seeds plant, 100
seed weight and seed vyield

o)

plant.The heterotic effects of F;
crosses were estimated as per-
centage of mid parent and better
parent. General and specific
combining ability estimated as
according to Griffing (1956) di-
allel cross analysis designated as
method 2 model 1.

Results and discussions

Mean squares of genotypes
in the F; and F, generations re-
vealed highly significant differ-
ences among the tested geno-
types for all characters under in-
vestigation which indicate a wide
genetic variability for the studied
characters and hence, the feasi-
bility for genetic improvements
in these materials (Table 2)

The mean performance of
some faba bean traits presented
in Table 3 showed that parent P,
(Wadi 1) was the earliest and
recorded 33.0 and 118 for days to
flowering and maturity, respec-
tively. On the other hand, the
latest parent with regard to flow-
ering was P, (1706B/87/2003)
which recorded 50.7 days, but the
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latest one for maturity was P
(Giza 429) which registered 139
days.With respect to number
branches plant, results showed
that P, (1706B/87/2003) fol-
lowed by Ps (1706A/400/2003)
had the highest number of
branches plant, 4.3 and 4.0, re-
spectively. Meanwhile, the low-
est mean value (3.5) in this re-
spect was recorded from P, (Wa-
di 1). Giza 40 produced the high-
est pods number/plant (31.8)
while the lowest value (24.9)
produced from Ps

(1706A/400/2003). With regard
to number of seeds/plant, data
showed that the P,
(1706B/87/2003) followed by P,
(Giza 40) had the highest number
of seeds/plant, 89.9 and 88.5, re-
spectively. The highest of seed
index (112 g) was obtained from
Ps (1706A/400/2003) followed
by P, (1706B/87/2003) which
registered 107 g, while the lowest
mean value (65 g) was obtained
from Py (Giza 40). Also, the pre-
sented data showed

Table 2: Mean squares and combining ability for different studied

traits in the F; and F, generations.

No. of No. of
d.f Flowering Maturity branch- ;
SOV . es/plant pods/plant
F1 F F1 F B R Fe F
Rep. 2 1.67 2.12 0.73 495 10.01]015| 0.83 6.21
Geno. 14 86.34* 82.98* 85.37* 85.30* 0.27* 030 44.52* 3238*
Par- | 4| 13557 230.71%* 0.29 19.06
ents
g:sross 9 73.14* 67.;37* 23.55* 12 14* 0.12* 026 44f2* 39 26*
E; Vsl 010 054 57.5)5* 16’(()’;61 3.93%| 0.75 145’.(44 23.10*
GCV. 4 27&05 2634.(62 21&40 198;52 0.&3* 0.48 76.17* 68.23*
SCA. 10 12.;58* 10.36* 32.38* 39.:16* 0.25* 023 31.52* 1811
Error 28| 0.67 2.95 1.25 418 006 )025| 1.79 | 1157
GCAJSCA 21.47 | 25.50 6.62 5.05 114 1 209 [ 243 3.76
*and ** Significant at 0.05 and 0.01 levels of probability, respectively.
Table 2: Cont.
SOV d.f [ No. of seeds/plant | Seed yield/plant 100 seed weight
. Fy F, Fy F, Fy F,
Rep. 2 7.29 44.34 1.29 3.71 10.46 37.98
279.61* |205.82* | 794.98* | 683.66* | 927.79* | 814.76*
Geno. 14 - - - - - -
Par-
ents 4 163.10** 780.54** 1428.83**
Cross 9 233.19* |181.77*| 741.81* | 620.90* | 793.33* | 631.16*
es * * * * * *
P wvs| 1| 1663.38 |593.11*| 1331.33 | 860.94* | 133.74* | 10.82**

oY
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C s * s * *
G.CV. 4 451;08* 375;17* 2033.79 16%(1.37 2922.68 2533.55
SCA. 10 211;‘02* 138;‘08* 281;‘45* 3069.(17* 135;02* 125;25*
Error 28| 8.18 25.28 4.89 18.96 3.57 11.38
GCASC 2.14 2.72 7.39 5.32 21.55 20.27

A

* and ** Significant at 0.05 and 0.01 levels of probability, respectively.
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Table 3:Mean performance of five faba bean parental genotypes
and their F; and F;, generations for yield and some attributes.

Traits| Days to [Days to| Num- [Number| Number | 100 seed |Seed yield

Flower- |Maturi-| ber of of Weight Plant

Geno- ing ty of pods seed

types branch | Plant | Plant

es
plant

P, 36.3 135 3.7 31.8 88.5 65.0 57.0

P, 33.0 118 3.5 26.9 77.6 94.0 73.0

Ps3 37.7 139 3.7 28.1 81.1 69.0 56.0

Py 50.7 137 4.3 28.4 89.9 107.0 93.0

Ps 38.7 137 4.0 24.9 72.4 112.0 81.0

Crosses Fi|F |F|{FR|F|FR|F|IFR|F R F Fsy Fi F,

P;xP, |35.]135.]13|13(4.2|14.1|38.|36.{98.7|96.98.8/81.4({80.2|75.4
33|04 8|7 6

P, xP3 [33.133.113|13(4.0|13.9|34.|31.{104.(97.]75.4|74.1{73.2|70.5
31715|9 84| 7 1|0

Py xP, |43.|44.|13|13|4.7|3.9|/34.|31.{100.|95./90.0(80.6|93.7|77.3
77|67 52| 2 |8

P;xPs |37./38.{13|13(4.2|13.9/30.(29.|96.2|93.|91.8|78.3|81.1|73.0
313(41]9 4 | 7 4

P,xPs |34./35.{13|13|4.6/4.0/30.|27.|84.7|83.|82.2|80.0|71.3|67.4
7171618 119 5

P, xPy |47.|44.113|13|4.7|4.5/35./32.194.8/93.|111.|108.|109.|106.
0l3|5]5 011 3]1]6 013

P,xPs |38.|37.{13|13|4.7|4.3/25.|23.|76.1|73.|118.{111.|96.8|92.5
71067 511 711 5

P;x Py |45.]145.]114|14|4.6|4.1|30.|28.(86.8(83.183.1({76.8/75.1(64.1
310|010 117 5

P;xPs |35.]133.113|13(4.0|3.7|28.|27.{86.5(84.85.6(79.9{74.3/68.1
313|718 915 9

PyxPs |43.143.114|1415.0|/4.6/30.(26.{98.4/94.|117.{108.|107.|101.
00 |0]0 2|8 6| 7 2 6 3

L.S.D.

0.05 14 1.9 0.4 2.2 4.8 3.1 3.7

for P+F;

L.S.D.

0.05 2.9 3.4 0.6 5.7 8.4 5.6 7.3

for P+F,

that the highest seed vyield parental genotype P; (Giza

plant (93g) was obtained from
P, (1076 B/87/2003) followed
by Ps (1706A/400/2003)
which vyielded 81 g. On the
other hand, the lowest value in
this respect was obtained from

429) with no significant dif-
ference from the value regis-
tered from parental genotype
P1 (Giza 40) which gained 57g
plant. The performance of the
crosses indicated that none of

oy
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the crosses was earliest than
the earliest parent for days to
flowering and maturity in both
F1 and F, generations. How-
Eever, SiX (P1XP4, PoxP3, PoxPy,
PoxPs, P3xP4 and P4xPs), four

(Pj_XPz, P1xP3, P1xPg4 and
P2XP4), Six (P1XP2, P1XP3,
PiXPs, PixPs, PoxPy and

P4XPs), two (P2xPs and P4xPs)
and four (P1XP4, PoxP4, PoxPs
and P4xPs) F; crosses. While,
F, generations six (P1xPy,
P1XP3, P2XP3, PoxPy, P2XP5 and
P4XP5), two (P1XP2 and P2XP4),
SiX (P1XP2, P1XP3, P1XPy,
P1xPs, PoxP4 and P4XP5), two
(P2xP4, P2xPs) and five (P1xPy,
P1XP3, PoXPg4, PoxPs and P4XP5)
populations exceed the highest
parental genotypes for number
of branches plant, number of
pods plant, number of seeds
plant, 100 seed weight and
seed yield plant, respectively.
It could be concluded that the
above mentioned parents and
crosses would prospect in faba
bean breeding and therefore
may be valuable for improving
seed yield via its component
characters.

Heterosis effect

Values of heterosis per-
centage relative to mid parent
(MP) and Better parents (BP)
were significantly differed be-

o¢

tween crosses (Table 4). Hetero-
sis percentage relative mid par-
ent (MP) were ranged from -9.9
to 12.3, -1.7 to 6.2, 0.8 to 27.8, -
1.4 to 32.4, 1.4 to 23.4, -29.3 to
17.8 and -1.2 to 30.4 for days to
flowering, days to maturity, num-
ber of branches, pods and seeds
per plant, 100 seed weight and
seed yield per plant, respectively.
However, heterosis percentages
relative to the better parent (BP)
ranged from -8.3 to 42.4, -1.2 to
15.6, 0.8 to 23.2, -5.1 to 23.0, -
3.5t0 18.3,-29.3 t0 6.6 and -20.7
to 22.6 for days to flowering,
days to maturity, number of
branches, pods and seeds per
plant, 100-seed weight and seed
yield/plant, respectively. The
highest values of heterosis per-
centage relative to the mid parent
(MP) in the F; crosses were reg-
istered from crosses (PoxPy),
(P2xPs), (P2xP3), (P1XP2), (P1xPs),
(P1xPy) and (PxP4) with regard
to days to flowering, days to ma-
turity, number of branches, pods
and seeds per plant, 100-seed
weight and seed yield per plant
traits, respectively. While, the
highest values of heterosis per-
centage relative to the better
parent (BP) in the F; generations
were registered from crosses
(P2XPy), (P2XP3), (P2XP3), (P2xPy),
(P1xP3), (P1xP3z) and (PixP3) for
the same previous traits in the
same order. It could be suggest-
ed that the heterotic effects for
seed yield was associated with
other components
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Furthermore, various cross
combinations exhibited different
degrees of F; superiority in some
traits based on the genes in pa-
rental combinations that may
contribute directly or indirectly
to the traits. Varied values of het-
erosis might be due to the genetic
diversity of the parents with non-
allelic interaction which increase
or decrease the expression of het-
erosis (Hayman, 1958). The het-
erosis estimates for the majority
of the traits showed that there
was sufficient genetic divergence
among the parents assessed, re-
sulting in a favorable situation
for breeding (Barelli et al.,
2000). Even in the absence of
epistasis, multiple alleles at a
locus lead to either positive or
negative heterosis (Cress, 1966).
Pronounced and favourable het-
erosis have been obtained by
several researchers for faba bean
traits which varied according to
the cross combinations and traits
(Duc, 1997; Stelling, 1997; Schill
et al., 1998; Abdulmula et al.,
1999; Bond and Crofton, 1999;
Filippetti et al., 1999; Abdalla et
al., 2001; Attia et al., 2002;
Darwish et al., 2005; Attia &
Salem, 2006; El-Hady et al.,
2006; Gasim and Link, 2007;
Elghamdi, 2009; Salem, 2009;
Hossam, 2010 and Farga &
Afiah, 2012).

Combining ability

Mean squares of both
GCA and SCA estimates were
highly significant in both genera-
tions for all the studied traits ex-
cept number of branches/plant in
the F, generation (Table 2). Also,
the ratio of GCA/SCA estimates
exceeded the unity for all studied

o1

traits in both F; and F, genera-
tions. This indicates that most of
the genetic variation among the
investigated genotypes for the
mentioned traits appears to be
under additive gene actions. A
direct selection could thus be
useful for improving these traits.
Comparisons between GCA ef-
fects associated with each parent
(Table 5), revealed that the par-
ent Py, P, and P3 showed signifi-
cant negative effects for days to
flowering and could be consid-
ered as sources for earliness in
breeding program, whereas, P,
parent showed highly significant
positive effect in this respect. P,
parent had a highly negative ef-
fect for days to maturity and
could be considered as a source
for earliness in breeding pro-
gram. These findings are highly
important for breeding early faba
bean cultivars. Concerning num-
ber of pods and seeds plant traits,
P, parent showed significant ef-
fect in this respect. On the other
hand, the tow parents (P, and Ps)
had a highly significant positive
effect on 100 seed weight and
also P, parent showed significant
positive effect in this respect. P,
parent showed a highly signifi-
cant effect on seed yield plant,
while Ps parent showed signifi-
cant positive effect in this re-
spect. These results suggest that
the mentioned parental genotypes
were good combiners for improv-
ing most studied traits. The sig-
nificant relation between combin-
ing ability results and the mean
performance of parental geno-
types indicates the efficiency of
phenotypic performance for
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Table 5: General combining ability effects in F; and F, generations for
various traits.

Parents P, P, P; P4 Ps S.E
Days to F,| -1.95* | -2.05* | -1.71* | 6.33**| -0.62 |0.82
Flowering F,| -1.43 -2.33 -1.67 6.24** | -0.81 |[1.72
Days to F.| -0.47 |-5.40**| 2.35* 1.99 153 (112
Maturity F,| 0.34 -5.38** 2.15 1.12 1.75 [2.05
Number of F.| -0.15 -0.06 -0.12 0.28 0.05 |0.24
branches plant |F,| -0.12 -0.03 -0.14 0.23 0.06 |0.50
Number of pods |F;| 2.68* -0.04 -0.45 0.46 | -2.65* [1.34
Plant F,| 261 -0.05 -0.03 0.21 -2.44 13.40
Number of seed |F;| 6.01* -3.58 -1.38 3.63 -4.68 |2.86
Plant F,| 5.35 -2.87 -1.58 3.53 -4.43 |5.03
100 seed Fi| -11.18** | 4.80* | -13.99** | 9.04** |11.34**|1.89
Weight F,| -12.78** | 529 | -10.90** | 7.79* |10.61**|3.37
Seed yield F.| -6.50** 1.38 | -12.56** |13.17**| 4.51* |2.21
plant F,| -7.64 4.14 -11.00* | 9.26* | 524 |4.35

*, ** significant at 0.05 and 0.01 level of probability, respectively
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detecting the potentiality of par-
ents for inclusion in cross breed-
ing programs. Three F;’s (P1xPs,
PsxPs and P,xPs) had significant
negative effect for days to flow-
ering (Table 6). Moreover tow
Fl’S (PIXPZ and P2XP4) showed
highly significant positive effects
for number of pods plant. With
respect to number of seeds plant,
four Fl’S (P1XP3, P1XP5, P2XP4
and P4xPs) had significant posi-
tive effects. Five Fi’s (PxP,,
PiXP3, PoxP4, PoxPs and PyxPs)
and only one F, (P1xP5) had sig-
nificant positive effects for 100
seed weight. Five F;’s (PxPs,
P1XPa, P2XP4’ P2XP5 and P4XP5) as
well as three F,’s (P1xPs, P,xP,
and P,xPs) had significant posi-
tive effects for seed yield plant.
Thus SCA for seed yield per
plant seemed to be influenced by
SCA for yield components.

The obtained results clear
that some yield components are
more important for yield expres-
sion than others. GCA effects
seemed to provide appropriate
criterion for detecting the validity
of a line in hybrid combination
(or synthetic variety) but SCA
effects may be related to hetero-
sis (Peng and Virmani, 1999). In
a cross showing high SCA, it
might include only one good
combiner, such combinations
would show desirable transgres-
sive segregations, providing that
the additive genetic system pre-
sent in the crosses are acting in
the same direction to reduce un-
derisible plant characteristics and
maximize the characters in view
(Abdalla et al., 1999). Therefore,

o9

most of the earlier crosses may
be of importance in traditional
breeding programs. These results
are in full agreement with
Abdalla et al. (2001), Attia et al.
(2002), Zeid (2003), Darwish et
al. (2005), Attia & Salem (2006),
El-Hady et al. (2006), EI-Hady et
al. (2007), Elghamdi (2009), Sa-
lem (2009), Hossam (2010) and
Farag & Afiah (2012).
Conclusion
The obtained results are
highly promising to breed faba
bean cultivars, hybrids or syn-
thetics possessing genetic factors
for earliness and high yield po-
tential.
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