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Abstract.

The genetic studies were car-
ried out using diallel cross analy-
sis among some new genotypes
of faba bean. All characters stud-
ied showed the existence of sig-
nificant genetic variation. Signif-
icant G.C.A. and S.C.A. effects
for all characters were detected.
Assiut 11/8 is a good general
combiner for time to flowering,
plant height, number of tillers per
plant and number of dry pods per
plant. Parent 2 (Assiut 12/1) is
good general combiner for num-
ber of seeds per pod and weight
of dry seeds per plant. On other
hand parent 2 (Assiut 12/1), and
both hybrids P,xP, (Assiut 11/8 x
Assiut 14/9) and PsxPs (Assiut
14/9 x Assiut 15/4)produced
dead plants.All F; hybrids
showed 100% podded plants with

invisible  Orobanche, except
three crosses (P;xP4, PixPs and
P4XP5).

Introduction:

Faba bean (Vicia faba L.), is
an annual and winter crop that
belongs to the Fabaceae family.
It is an important for human diet,
which provides Egyptian con-
sumers with cheap and high qual-
ity protein. During the past sev-
eral years, faba bean showed

considerable decrease in both
area and production. While in
2004, its area was 252558 feddan
and it became 215858 feddan in
2007 (14.5%).The total produc-
tion was 2173151 ardab and de-
creased to 1946924 ardab in the
same respective years (10.4%).
The major problem of faba bean
crop is low and unstable yield
from season to season and farm
to farm. This problem may be
attributed to: a) the number of
cultivated cultivars is very lim-
ited and characterized with low
yield, b) cultivation in infested
soils with orobanche, which
cause extensive damage by re-
ducing the vyield of faba bean,
between 5 and 100% (Sauerborn
and Saxena, 1986).Over 30 years,
the general breeding research
program in Department of Horti-
culture, Faculty of Agriculture,
Assiut University produced many
new and promising faba bean
lines. Several studies were car-
ried out using diallel cross tech-
nique, combining ability, gene
action and evaluation of traits in
these new lines. [(Waly (1982),
Abdel-Aal and Waly (1982) ,
Waly and Abdel-Aal (1986) ,

Waly and Abdel-Aal (1987),
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Zayed (1995), Nassef (2000),
Ahmed et al. (2001), Badawy
(2003), Nassef (2005) and Zayed
(2005).These studies confirmed
that usage the diallel crosses
technique and estimation of
combining ability give the breed-
er an effective procedure to eval-
uate the breeding material and
identify the most suitable parents
that produce better hybrids and
produce new cultivars which
characterized with high yield
(quantity and quality) and re-
sistance to broomrape attack.
Using the diallel crossing system
in five parents of faba bean,
Waly (1982) studied flowering
time, tiller number, plant height,
pod length, pod width, number of
dry seeds per pod and weight of
100 seeds. Existence of very
highly significant additive genet-
ic variation and dominance were
demonstrated in all characters.
Zayed (2005) showed that re-
sistance of vicia faba L. (var. ma-
jor) to orobanche crenata infes-
tation was conditioned by a com-
plementary interaction of two
dominant pairs of gene, while
susceptibility was determined by
a duplicate interaction of two

recessive pairs of these genes.
The present investigation was
done in order to study the genetic
systems controlling variation in
growth, yield and quality charac-
teristics of new breeding lines of
faba bean using diallel crossing
system.
Materials and Methods

The present work was con-
ducted in a clay soil naturally
infested with Orobanche crenata
at the Experimental Farm of Fac-
ulty of Agriculture, Assiut during
the winter seasons of 2005/2006
and 2006/2007. All faba bean
breeding lines, which used in this
study, were produced in research
program Dept. of Horticulture,
Assiut University (waly, E. A.
and Abdel-Aal S.A. 1976- 2011).
Experiment A.
In 2005/2006 season, five faba
bean breeding lines (parents) and
the ten hybrids derived from
them (5x5 diallel cross) were
used in this experiment to study
their genetic performance and to
produce seeds of F, generation.
The general characteristics of the
five breeding lines used in the
investigation were as follow:

. Plant Number of | Time to flow- .
Lines - . . Seed size
height tillers ering
Assiut 11/8 (P,) Tall Large Early Equine
Assiut 12/1 (P,) | Medium Medium Medium Equine
Assiut 13/6 (Ps) | Medium Small Medium Equine
Assiut 14/9 (P;) | Medium Small Late Equine
Assiut 15/4 (Ps) Short Medium Medium Equine




Assiut J. of Agric. Sci., 43(3) June(85-100)

These materials were laid
out in three replicates, each rep-
resented 10 plots of F; hybrids
and 5 plots of parents. Each plot

consisted of one row of 10

plants spaced 30 cm within 60
cm wide rows. Cultures practices
for faba bean production in As-
siut were applied (cultivation,
irrigation, fertilization and pest
and weed control) according to
recommendations of Waly and
Abdel-Aal (1992). Harvesting
took place in April 2006.The fol-
lowing characters were recorded
per plant :
1- Time to flowering, rec-
orded as number of days from
sowing to 50% of the plants
bloom.

Plant height, in cm, was
measured from the soil surface
to the terminal bud of the main
stem at ripeness stage (time of
dry seed harvest).

Number of tillers per
plant, counted also at time of
dry seed harvest.

Number of dry pods per
plant, at dry seed harvest, as to-
tal harvested pods per plant.

Weight of dry seeds per
plant, in g, at dry seed harvest
stage.

6- Distribution percentage of
parents and F; plants under the
infestation of orobanche. The
ifeeted plants were classified as
follows:-

a)Number of dead plants.

b)Number of survival podless
plants.

¢)Number of survival podded
plants with visible spikes of oro-
banche.

2-

3-

4-

5-

AY

d) Number of survival pod-
ded plants with invisible spikes
of orobanche.

Experiment B.

F, generation of a 5x5 half
diallel cross (2006/2007 sea-
son).The seeds of the ten F; hy-
brids were taken from experi-
ment A and planted on October
19, 2006 in ten blocks with all
plants spaced 30x60 cm. The fol-
lowing characters were recorded
on 50-80 plants of each F, popu-
lation:-

1- Plant height, in cm

2-  Number of tillers per plant.

3- Number of dry pods per
plant.

4- Weight of dry seeds per
plant, g.

5- Distribution of infested F,

plants of faba bean with oro-

banche at dry seed harvest.

The infeeted host plants in

the field were classified to:

a)Number of dead plants.
b)Number of survival podless
plants.

¢) Number of survival pod-
ded plants with visible spikes of
orobanche.

d) Number of survival pod-
ded plants with invisible spikes
of orobanche.

The data of each class were
calculated as percentages.
Statistical analysis:

The genetic analyses were
based on the method proposed by
Griffing (1956b), method 2 mod-
el 1. Variance/Covariance
(Vr/Wr) graphs were also pre-
pared according to Jinks (1954).
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Results:

Experiment A (2005/2006 sea-
son)The results of the studied
characters in this experiment are
presented in Tables (1, 2, 3, 4
and 5) and illustrated in Figurel.
1-Time to flowering

The mean of five parents values
was 42 days with a range of indi-
vidual value from 39 days to 46
days. Their 10 F; hybrids ranged
from 39 days to 49 days, with a
mean of 44.8 days (Table 1).The
partitioning of the variance into
additive (G.C.A) and non-
additive (S.C.A.) components,
revealed the existence of additive
and non-additive effects. Howev-
er, the former was quite large in
comparison with the latter indi-
cating the predominant role of
additive type of the genetic vari-
ance in the expression of this
character. Also, the ranking of
general combining ability effects
(gi) and parental performance is
similar indicating the predomi-
nant of additive genetic vari-
ance.The graphical analysis of
the data is shown in Figure (1).
The regression line has the slope
(b=0.698+0.241), which is signif-
icantly different from zero but
not from unity indicating the ex-
pression of additive inheritance
pattern. Also, the regression line
cuts the Wr axis below its origin,
indicating the presence of over-
dominance for this character
(Fig.1a).The estimated effects of
G.C.A. of five parents and S.C.A.
of their F; hybrids are given in
Table (3 and 4). G.C.A. effects
were significant in all parents.
Parent 2 (Assiut 12/1), Parent 5

AA

(Assiut 15/4) and Parent 4 (As-
siut 14/9) showed significant
positive G.C.A. effects for late
flowering, while Parent 1(Assiut
11/8) and Parent 3 (Assiut 13/6)
showed significant negative
G.C.A. effects for early flower-
ing.The S.C.A. effects were sig-
nificant in seven hybrids. The
crosses P;xP, (Assiut 11/8 x As-
siut 14/9), P,xP, (Assiut 12/1 x
Assiut 14/9), P,xPs (Assiut 12/1
X Assiut 15/4 ), PsxP, (Assiut
13/6 x Assiut 14/9) and P3xPs
(Assiut 13/6 x Assiut 15/4 )
showed  significant  positive
S.C.A. effects for late flowering,
while the crosses P;xPs (Assiut
11/8 x Assiut 15/4) and P4xPs
(Assiut 14/9 x Assiut 15/4 )
showed significant  negative
S.C.A. effects for early flower-
ing.
2- Plant height

In the 5x5 diallel, the mean
of five parents was 85.2 cm with
a range from 72.2 cm to 96.1 cm
the mean of the F; hybrids was
91.6 cm, with a range from 56.6
c¢cm to 113.3 cm Table (1).There
are highly significant differences
among the studied genotypes
with respect to this character.
Both G.C.A. and S.C.A. are sig-
nificant, showing the existence of
both additive and dominance ef-
fects. The mean square for
G.C.A. is greater than that of
S.C.A,, indicating the predomi-
nance of additive type of genetic
variance in the expression of
plant height. In addition, the
S.C.A. demonstrates that domi-
nance of factors is also very im-
portant in the expression of plant
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height (Table 2).The presentation
of Vr/Wr graph is illustrated in
Figure (1 b). The regression line
(b=0.456+0.111) is significantly
different from zero but not from
unity, and the line cuts the Wr
axis above the origin indicating
partial dominance. G.C.A. effects
are significant in three parents.
One of these parents Parent
1(Assiut 11/8) showed significant
positive G.C.A. effects. While,
Parent 4 (Assiut 14/9) and Parent
5 (Assiut 15/4) showed signifi-
cant negative G.C.A. effects for
this trait. the S.C.A. effects are
non-significant in all  hy-
brids(Table 3 and 4).
3-Number of tillers per plant
The five parents ranged
from 2.8 to 4.9 with a mean of
3.42. The F; hybrids ranged from
2.6 to 4.8 with a mean of 3.40
(Tablel). There are highly signif-
icant differences among the stud-
ied genotypes with respect to this
character. In the 5x5 diallel cross,
both G.C.A. and S.C.A. are sig-
nificant, showing the existence of
both additive and dominance ef-
fects on the number of tillers
(Table2).The regression line has
a slope (b=0.720+0.247), which
is not significantly different from
zero. Also, the line cuts the Wr
axis above the origin, indicating
the presence of partial dominance
in this character (Fig.1c).The
G.C.A. effects are highly signifi-
cant in four parents. Parent 1
(Assiut 11/8) showed significant
positive G.C.A. effects for large
number of tillers. While P, (As-
siut 12/1), P5 (Assiut 13/6) and P,
(Assiut 14/9) showed significant

A4

negative G.C.A. effects for small
number of tillers. The S.C.A.
effects are significant and posi-
tive in two hybrids: P;xP; (As-
siut11/8 x Assiut 13/6) and P1xPs
(Assiut 11/8 x Assiut 15/4), but
S.C.A. effects are significant and
negative in three hybrids: P;xP,
(Assiut 11/8 x Assiut 12/1),
PixP4 (Assiut 11/8 x Assiut 14/9)
and P,xP; (Assiut 12/1 x Assiut
13/6).

4-Number of dry pods per
plant:. The mean of five parents
was 23.6 pods with a range from
20.4 pods to 27.1 pods. Their ten
F, hybrids ranged from 7.3 pods
to 47.8 pods with a mean value
of 28.8 pods per plant (Table 1).
Both the G.C.A. and S.C.A. are
highly significant, showing the
existence of both additive and
dominance effects on number of
dry pods per plant (Table 2). The
regression slope (b=0.042+0.104)
is not significant different from
zero (Figure 1d).The scattering
pattern of the different points of
the parents for this trait revealed
the presence of non-allelic gene
interaction and is likely to be re-
vealed by relatively large S.C.A.
item. Parent 1 (Assiut 11/8), Par-
ent 2 (Assiut 12/1), and Parent 3
(Assiut 13/6) showed significant
positive G.C.A. effects for num-
ber of pods, while both Parent 4
(Assiut 14/9) and Parent 5 (As-
siut 15/4) showed significant
negative effect. The S.C.A. ef-
fects are significant in eight hy-
brids, four hybrids showed sig-
nificant positive S.C.A. effects
for this character. The cross
P1xPs (Assiut 11/8 x Assiut 13/6)
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had maximum S.C.A. effects and
the cross P,xPs (Assiut 12/1 x
Assiut 15/4) had minimum ef-
fects for number of dry pods per
plant. P4;xPs (Assiut 14/9 x Assiut
15/4) showed high significant
negative S.C.A. effect for this
character (Table 3 and 4).
5-Weight of dry seeds per plant
The mean parental value
is 40.1 g, with a range from 26.8
to 54.4 g. The corresponding set
of F, hybrids had a mean value of
48.4, and ranged from 16.4 g to
73.6 g indicating the existence of
hybrid vigor (Table 1). Both
G.C.A. and S.CA. are
highly significant showing the
existence of both additive and
dominance effects. Because of
the magnitude of the G.C.A. item
it may be concluded, that addi-
tive effect is very important in
the expression of this character
(Table 2).
The graphical analysis of the data
is shown in Figure (1e). The re-
gression not from unity indicat-
ing the expression of additive
inheritance pattern. Also the line
cuts the Wr axis below its origin,
indicating some expression of
overdominance of factors for this
character.The estimated effects
G.C.A., of the parental lines and
S.C.A., S.C.A. of hybrids are
given in Table (3 and 4). Only
Parent 2 (Assiut 12/1) showed
high significant positive, While
Parent 4 (Assiut 14/9) and
Parent 5(Assiut 15/4) showed
significant negative G.C.A. ef-
fects for this character.The
S.C.A. effects are high signifi-
cant positive in one hybrid P1xP;

(Assiut 11/8 x Assiut 13/6) and
significant positive in another
one hybrid P,xPs (Assiut 12/1 x
Assiut 15/4). All other hybrids
showed non significant effects.

6- Distribution of faba bean
plants under the infestation
conditions of Orobanche

The percentages for the
distribution of faba bean plants of
the five parents and 10 F; hybrids
under the natural infestation of

Orobanche are presented in Ta-

ble (5). The dead plants percent-

age appeared only in parent As-
siut 12/1 (10%) and two crosses

Assiut 11/8xAssiut 14/9 (11%)

and Assiut 14/9xAssiut 15/4

(10%). All others parents and

crosses did not showed any dead

plants.On the other hand, the
podded plants with invisible Or-
obanche of parent3,Parent

4and parent 5  showed the

(100%) followed by parent 2

(80%) and parent 1 (60%).

All F; hybrids showed

100% podded plants with invisi-

ble Orobanche, except, crosses

PixP, (66%), PxPs (60%) and

P4XPs (90%).

Experiment B(2006/2007 season).

The data of characters of the ten

studied F2 families was present-

ed in Table (6).

1- Plant height.

The data indicated that plants of

family (2x3) gave highest mean

value of plant height (142.9cm)
and plants of family 4x5 gave the
lowest mean value (98.2cm). On
the other hand, the best segrega-
tion (in height) was obtained
from family 1x3 and 2x3
(180cm).
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2- Number of tillers per plant.
The plants of family 1x5 record-
ed the highest mean value of till-
ers (4.7 tillers). While, plants of
family 3x4 recorded the lowest
number of tillers per plant (3.2
tillers). Three best segregation
plants (8 tillers) were obtained
from three families (1x5, 2x5 and
3x5).
3- Number of dry pods per plant
The highest mean value of
number of dry pods per plant (35
pods) and the better segregation
plant (67 pods) were obtained
from the plants of family 2x3.
4- Weight of dry seeds per
plant Data of this character
showed, that plants of family 2x3
and family 3x4 gave the highest
and the lowest mean values of
weight of dry seeds per plant,
72.2 gm and 25.5 gm, respective-
ly. The best segregation plant
was obtained from plants of 1x5
family (157.1 gm).

5- Distribution percentage F,
plants of faba bean plants
under the infestation of
Orobanche (2006/2007).
The data for the distribution

percentage of faba bean plants of

the studied F, families is present-
ed in Table (7). Results showed
that, there is no dead plants ap-
peared in all F, families.The sur-
vival percentage of podless
plants were higher (51.3%) in
1x4 F, family, while, 1x2 and
3x5 F, families did not gave any
podless plants. The survival per-
centage of podless plants were
higher (51.3%) in 1x4 F, family,
while, 1x2 and 3x5 F, families

did not gave any podless plants.

For the podded plants 1x2 F,

family showed the highest per-

centage (95.7%) with invisible

Orobanche followed by 2x3 and

3x5 F, families, while the F,

family (4x5) showed the lowest

percentage (29.6%).

Table (1): Mean performance of parents and F; hybrids:

Item Time of Plant No. of No.ofdry  Weight of dry
flowering height, tillers/ pods/plant  seeds/ plant,
cm plant g

Parents
Assiut11/8 (P1) 39 96.1 4.9 234 26.8
Assiutl2/1 (P2) 43 88.8 3.3 24.7 54.4
Assiut13/6 (P3) 41 90.1 2.8 27.1 43.8
Assiut14/9 (P4) 46 78.8 2.9 204 42.3
Assiut15/4 (P5) 41 72.2 3.2 22.5 334

Hybrids

P1x P2 43 109.4 3.8 42.1 68.4

P1xP3 45 113.3 4.6 47.8 73.6

P1 x P4 48 103.5 3.3 38.8 53.6

P1xP5 49 99.7 4.8 279 379

P2 x P3 39 99.7 2.7 26.7 51.4

P2 x P4 46 85.8 3.0 21.3 404

P2 x P5 47 95.2 3.3 28.0 68.6

P3 x P4 42 82.0 2.6 25.8 414

P3 x P5 44 71.0 3.0 22.3 324

P4 x P5 45 56.6 29 7.3 16.4

1)
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Table (2): Analysis of variance of combining ability in 5x5 diallel

cross of faba bean.
d.f. M.S. F.R.
(1)Time of flowering
GCA 4 13.74 42.42%*
SCA 10 7.88 24.31**
(2)Plant height
GCA 4 541.413 45.54**
SCA 10 118.605 9.98**
(3) Number of tillers / plant
GCA 4 1.66 28.006**
SCA 10 0.14 2.35*
(4) Number of dry pods /plant
GCA 4 131.09 241.187**
SCA 10 76.55 140.843**
(5) Weight of dry pods / plant
GCA 4 302.44 4.87**
SCA 10 244.65 3.94**

*, ** gignificant at p =0.05 and p = 0.01, respectively.

Table (3): GCA estimates for the five characters in a diallel cross
of five parents of faba bean.

Parents  Time of flowering Plant No. of tillers No.ofdry  Weight of dry
(days) height, cm / plant pods /plant seeds / plant
P1 -2.029** 11.599** 0.83** 5.694** 1.889
P2 1.114** 4.404 -0.15** 0.818** 9.089**
P3 - 0.885** 1.328 -0.29** 2.120** 1.783
P4 0.686** -7.339** -0.396** -4.132*%* -5.369*
P5 1.114** -9.992** 0.005 -4.500** -7.392*
S.E. +0.0925 +2.2372 +0.0169 +0.1790 +3.535
(gi-gj)

*, ** significant at p =0.05 and p = 0.01, respectively.

ay
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Table (4): SCA estimates for 10 single crosses for the five charac

ters under study.

F; Hybrids Time of Plant No. of tillers No.ofdry ~ Weight of dry
flowering height, cm / plant pods /plant seeds / plant
(days)
1x2 -0.048 3.946 -0.27** 8.475** 11.81
1x3 0.048 10.889 0.60** 12.866** 24.281**
1x4 3.476** 9.722 -0.56** 9.341** 11.433
1x5 -1.952** 8.608 0.58** -0.431 -2.210
2x3 0.905 4.451 -0.25* -2.592* -5.152
2x4 2.333** -0.749 0.13 -2.450* -8.967
2x5 2.905** 11.337 0.025 4.698** 21.224*
3x4 2.333** -1.440 -0.11 0.691 -0.662
3x5 2.905** -9.821 -0.14 -2.384* -7.638
4x5 -1.667** -15.587 -0.066 -10.689** -16.519
S.E.
(Sg-gik) +0.555 +1.342 +0.1015 +1.074 +8.685
(Sij-Skl) +04625  #1.1186  +0.0846  +0.895 +7.904

*, ** gignificant at p =0.05 and p = 0.01, respectively.

Table (5): Distribution percentage of parentel and F; hybrid
plants under the infestation of Orobanche (2005/2006 season).

Parents and
their Fy hy-
brids

P1xP,
PxP;
P1xP,4
P1xPs

PoxP5
P,oxP,
P,xPs

P3XP4
P3XP5

P4XPs

Dead plants

0.0

100
0.0
0.0
0.0

Survival plants

Podless plants

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0

0.0

Visible Oro-
banche

40.0
100
0.0
0.0
0.0

0.0
0.0
22.3
40.0

0.0
0.0
0.0

0.0
0.0

0.0

Podded plants with :

invisible Oro-
banche
60.0
80.0
100.0
100.0
100.0
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Table (6) Mean values for some characters studied in the F, gen-
eration, 2006/2007.

Plant height, Number of till- Number of dry Weight of dry
amil cm. ers per plant pods per plant seeds per
plant, gm.
Mea | Valueof | Mea | Valueof | Mea | Valueof | Mea | Valueof
n best n best seg- n best seg- n best
segrega- regation regation segrega-
tion tion
1.2 123. 160 3.7 6 22.2 55 54.6 117
3
1.3 121. 180 4.3 6 175 65 389 129
8
1.4 101. 150 4.4 7 15.8 33 36.5 70.7
6
15 121. 165 4.7 8 23.7 64 49.2 157.1
6
2.3 142. 180 35 6 35 67 722 147
9
2.4 106. 150 3.4 6 12.7 35 283 80.2
7
2.5 105. 135 4.1 8 16.6 45 40.1 126
8
3.4 106. 135 3.2 5 11.9 29 255 64.4
8
3.5 113 135 4.1 8 24 60 53.5 109
4.5 98.2 135 3.9 7 16.4 49 315 81.3

Table (7): Distribution percentage of F, plants faba bean under the infes
tation of Orobanche (2006/2007 season).

Families Dead plants Survival plants
Podless plants Podded plants with :
visible Oro- Invisible Oro-
banche banche

(P1xP5) 0.0 0.0 4.3 95.7
(P1xP3) 0.0 30.2 27.0 428
(P1xPy) 0.0 51.3 12.8 35.9
(P1xPs) 0.0 12.7 25.4 61.9
(PoxP3) 0.0 1.4 4.2 94.4
(PoxPg) 0.0 44.6 215 339
(PxPs) 0.0 143 17.8 67.9

q¢
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(PxPy) 0.0 17.2 422 406
(PsxPs) 0.0 0.0 19.7 80.3
(P.xPs5) 0.0 40.8 29.6 29.6

General Discussion and Con-
clusion

Results of this study re-
vealed that there is a wide range
of genetic variation faba bean
this used. In the diallel studies,
the results showed that GCA
component of variation is highly
significant in all characters stud-
ied. This indicates that a consid-
erable amount of readily fixable
variation is present and available
for the plant breeder to manipu-
late. The results, also, showed the
significance of S.C.A. item in all
characters, indication of the pres-
ence of dominance effect. The
magnitude of G.C.A. is higher as
compared to S.C.A. in all charac-
ters, indicating a high magnitude
of additive gene effects. Also, in
such characters the ranking of the
parents for general combining
ability effects (g;) is the same as
their ranking based on parental
performance suggests that addi-
tive genetic variance is the pre-
dominant component. On the
other hand, in situation with a
significant S.C.A. value with
large hybrid vigour as shown by
the absolute differences between
parents and Fy, it is likely that the
production of F; hybrid varieties
would be the best means of ob-
taining fullest expression of the
character. The obtained results
are in according with the conclu-
sion of Mahmoud (1977),

q0

Poulsen (1977), Waly (1982),
Waly and Abdel-Aal (1982, 1986
and 1987), El-Hosary et al.
(1984), Waly et al. (1987), Hen-
dawy et al. (1988), Zayed (1995),
Yamani (1998), Badawy (2003),
Haridy (2005), Nassef (2005),
Hamed (2008), Alghamdi (2009).
All, reported that most faba bean
characters were under the control
of both additive and non-additive
gene action.

Variance/Covariance analy-
sis of diallel data illustrates some
genetic information, i.e. domi-
nance levels and relative propor-
tion of dominant to recessive in
the corresponding parents. For
example, the graph of 5x5 diallel
showed that the over-dominance
was manifested within the time to
flowering, and weight of dry
seeds per plant, while the partial
dominance was operating for
plant height and number of tillers
per plant.

With respect to GCA and
SCA for parents and individual
cross combination, it appear that
parent 1 (Assiut 11/8) is good
general combiner for early flow-
ering, plant height, number of
tillers per plant and number of
dry pods per plant. Parent 2 (As-
siut 12/1) is good general com-
biner for number of seeds per
pod and weight of dry seeds per
plant. Therefore, these parents
could be used in breeding pro-
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grams in different ways. For in-
dividual cross combinations, the
cross parent 1 x parent 3 (Assiut
11/8 x Assiut 13/6) showed high
performance for number of till-
ers per plant, number of dry pods
per plant and weight of dry seeds
per plant and could be used in
practical plant breeding.

This cross (1X3) was derived
from high X low general com-
biner parents for number of tillers
per plant and number of dry
seeds per pod and from high X
high general combiner parents
for number of pods per plant and
exhibited the highest mean yield,
highest heterosis, highest S.C.A.
effect for weight of dry seeds per
plant. These results reveal that
this cross can be considered the
best combination among the 10
crosses evaluated in this work. In
the cross showing high A.C.A.
involving only one good combin-
er, such combination would show
with desirable transgressive seg-
regates, providing that the addi-
tive genetic system present in the
good combiner as well as the
complementary and epistatic ef-
fect present in cross, act in the
same direction to reduce undesir-
able plant characters and maxim-
ize the character in view. Kumar
et al (2003) found that, the ma-
jority of the crosses showing high
S.C.A. effects for grain yield in-
volved low X low or low X aver-
age general combinations. There-
fore, the previous cross (As-
siut11/8 X Assiut 13/6) might be
of prime importance in breeding
program for traditional breeding
procedures. The obtained results
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of the distribution percentage of
five parents and F; hybrid plants
of faba bean under the infestation
of Orobanche in 2005/2006 sea-
son showed that only parent 2
(Assiut 12/1), and

both hybrids P;xP,; (Assiut
11/8 x Assiut 14/9) and P4xPs
(Assiut 14/9 x Assiut 15/4) pro-
duced dead plants, compared to
all other parents and crosses
which did not showed any dead
plants. On the other hand, all F;
hybrids showed 100% podded
plants with invisible Orobanche,
except three crosses (PixP,,
P.xPs and P4xPs). Ahmed et al.
(2001) and Zayed (2005) report-
ed that the only suitable forecast
method for losses in faba bean
under the effect of broomrape is
the actual values of percentage of
dead and podless plants. Hassan
(2006) and Hamed (2008) report-
ed that there is a wide range of
variations among the new breed-
ing lines of faba bean with re-
spect for tolerance to broomrape.

With respect to evaluation of
F, generation plants, it appear
that family 2x3 showed the high-
est mean values for, plant height,
number of dry pods per plant and
weight of dry seeds per plant.
The best segregation of plant for
weight of dry seeds was obtained
from family 1x5 (157.1 gm). The
families P;xP,, P,xP; and P3xPs
produced the highest survival
podded plants with invisible Or-
obanche. From these results, it
can be concluded that there are
real useful variations among the
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breeding lines involved. Also, 11/8 and Assiut 12/1 in advanced
from the genetic investigation, it  breeding programs.
may be useful to use line Assiut
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