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ABSTRACT

The present study was carried to investigate type and relative amount of
genetic variance componentes and their interaction with the location, in addition
to evaluating heterosis of some quantitative characters in faba bean (Vicia faba
L.). For this objective, a diallel crossing was performed without reciprocais,
including eight varicties (Rena blanka, Triple white, Tenova, Tena, Giza 2, Giza -
716, Giza 461 and Giza 429) which were evaluated in a completely randomized
block design with three replications over two locations, The most important
studied characters were plant height, number of pods per plant, first pod position,
pod length, yield/plant, number of seeds per plant, number of sceds per pods and
100-seed weight per plant.

For the effect of location, significant mean squares were detected for all
traits except plant height. Mean squares for genotypes, parents and hybrids were
highly significant for all characters. Significant mean squarcs of parents vs.
hybrids were showed for all traits except number of pods per plant and pod
length.

Both variances of general and specific combining abilities (GCA and
SCA) were found to be highly significant for ali traits. The magnitudes of the
ratios of GCA/SCA showed that the additive and additive X additive types of
gene action were the more important factors for all traits except number of pods
per plant. The interactions between locations and both types of combining
abilities were highly significant for all traits.

The parental line Giza 716 was the best combiner for plant height, first
pod position, seed yicld per plant, number of seeds per plant and 100-seed weight.
The parental line Rina blanka expressed significant desirable GCA effect for piant
height, pod length per plant, seed yield per plant, number of sceds per plant and
160-seed weight. The highest desirable SCA effects were observed in crosses;
(Tinova x Giza 716), (Tinova x Giza 461) and (Giza 2 x Giza 429} for plant
height, number of pods per plant and yield and its components, (Rena blanka x
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Tena) and (Triple white x Giza 716) for first pod position and yield and its
components.

The cross Rena blanka x Giza 461, Triple white x Tenova and Tena x
Giza 429 showed the highest useful heterosis for all traits.

INTRODUCTION

Increase in yield potential of faba bean (Vicia faba L.) cultivars has
found to be small, in spite of large variation of most traits, including grain yieid.
Therefore, the obtaining of genetically improved cultivars is the main cbjective of
breeding programs, which can be increased by a careful choice of parents. One of
the mosi commonly used methodologies for choosing parents is using of diallel
cross, which informs about the parents’ potential when in hybrid combinations,
and also about gene action involved in determining quantitative traits (El-Hosary
(1985), El-Hosary and Sedhom (1988), Abd El-Aziz (1993), El-Mahdy (1998)
and Hassan (2001). Griffing’s (1956} diallel analysis procedure is among the
most useful ones, especially its method II model 1, which allows estimating both
exact SCA and GCA. As GCA depends predominantly on additive effects of the
genes, it informs about the potential of the segregating populations for sclection
of high grain yield lines (Machado er al., 2002). It has been the parameter
employed to choose promising segregating populations, which should have the
highest averages. As for SCA, which depends predominantly on non-additive
effects of the genes, it atlows to identify populations which are potentially more
useful to liberate variability in the segregating gencrations (Berger et al., 2002).

The purpose of this research was to choose the most promising faba bean
populations for selection of genotypes, based on general and specific combining
abilitics for grain yield, and to verify the significance of heterosis for the obtained
hybrids in two different locations. Therefore, the main goal is to improve the
yield potentiality of Egyptian faba bean genotypes.

MATERIAL AND METHODS

Eight field bean varieties; (Rina Blanka as P, from Spain, Triple White
as P,, Tinova as P4, Tina as P, from Germany and Giza 2 as Ps, Giza 716 as P,
Giza 461 as P; and Giza 429 as P; from Egypt) were used in a diallel cross
without reciprocals giving a total of 28 crosses during 1995/1996 season. The
plants were grown in isolated cages untill seed harvesting at maturity. During
1996/1997, the eight parents and their hybrids were grown in a randomized
complete block design with three replications at two different locations; the
experimental field of Genetic department, Faculty of Agriculture, Moshtohor and
Nubaria station. In the two locations, each plot consisted of two rows with 10
plants per row, spaced 70 cm between rows and 20 cm with one seed per hill. The
normal agricultural operations were applied as recommended at these locations.
The observed data on the studied traits were estimated and recorded as means.
The studied traits were plant height (cm), number of pods per plant, position of
first pod on main stem (cm), pod length (cm), seed yield per plant (gm), number
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of seeds per plant, number of seeds per pod and 100-seed weight (gm). The data
were recorded for all traits on all the resuited plants.

Estimates of both general and specific combining ability (GCA and
SCA) were computed according to Griffing's (1956) dialle! analysis (method 2
model I).

The combined analysis was ¢stimated over the two locations
{environments) to test the interaction of the different genetic components with the
location.

Heterosis expressed as the percentage of increase in F; mean
performance above the better parent. For testing the significance of heterotic
effects, L.§.D. values were estimated as suggested by Wynne ef /., 1970,

RESULTS AND DISCUSSION

The choice of breeding procedures for the genetic improvement of faba
bean is mainly conditioned by the type and relative magnitudes of genetic
variance components in the population. The diallel cross analysis was therefore
used to investigate the nature of heterosis and partitioning the genetic variance
into its components, and to assess the relative importance of general and specific
combining ability (GCA and SCA, respectively), amount and causes of heterosis.

The analysis of vartance for ordinary and combining ability combined
over two locations for the studied characters are found in Table (1). The locations
mean squares were found to be highly significant for all traits except the plant
height and seed yield per plant.

The genotypes, parents and the resulted crosses mean squares were
revealed highly significance for all traits in the combined analysis of variance.

The combined two locations analysis revealed significant parents x
locations interaction for all the studied traits except number of seeds per pod
while crosses x locations interaction was found to be highly significant for alf the
studied charactrs. Insignificant genotypes, parents and crosses by locations mean
square were only revealed for plant height. These results therefore may reveal the
high repeatability of the iested genotypes in different locations. Significant
parents vs. crosses by locations mean squares, were detected for numbeér of pods
per plant, first pod position per main stem, pod length, seed yield per plant,
number of seeds per plant, number of sceds per pod and 100-seed weight,
indicating that the average heterosis overall crosses for these traits fluctuated
from location to another. On the contrary, insignificant parents vs crosses by
locations mean squares were obtained for the rest traits. This finding, therefore,
may reveal the high repeatability of the overall heterosis in different years.

The variance associated with general and specific combining abilities
was highly significant for all traits, indicating that both additive and nonadditive
types of gene action were involved in determining the performance of single-
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cross progeny. To reveal the nature of genetic variance which had the greater role,
GCA/SCA ratio was estimated. With the exception of number of pods per plant,
high values largely exceed the unity were detected, revealing that the largest part
of the total genctic variability associated with these cases was a result of additive
and additive by additive gene action types. For number of pods per plant,
however, non additive type of gene action seemed to be more prevalent. The type
of variability reported by Abdalla and Fischbeck (1980) and Mahmoud et al,
(1984) among stocks of Vicia faba is rather confirmed by the variation found in
the present study for yield and its components,

The interactions between locations and both types of combining abilities
were highly significant for all the studied characters, indicating that the
magnitude of all types of gene action varied from location to location. These
findings confirm those mentioned above from the ordinary analysis of variance.
The interactions between both types of combining abilities and seasonal changes
were reported to be significant for flowering time in faba bean (Bond, 1966) and
for maturity time in soybean (Paschat and Wilcox. 1975) and in faba bean (El-
Hosary, 1981 and 1985) and for chocolate spot and rust disease in faba bean (El-
Kady, 1968).

Estimates of GCA effects (g) for individual parental genotypes in each
character combined over two locations are found in Table (2). High positive
values would be of interest under all traits in question except flowering date,
maturity date, chocolate spot and rust resistance degree where high negative ones
would be useful from the breeder point of view. The parental genotype Rina
blanka was the best because it had high significant positive GCA for plant height,
pod length, seed yield per plant, number of seeds per plant and 100-seed weight.
The parental genotype Giza 716 seemed to be the best combiner for first pod
position on main stem and number of seeds per pod in addition to plant height and
seed yield per piant. The parental cultivars Giza 461 exhibited significant positive
GCA effect for plant height, seed yield per plant, number of seeds per plant and
number of seeds per pod. This finding indicates that those varieties are the best
general combiners for seed yield per plant. The parental line 429 expressed highly
significant desirable "g;" for plant height and first pod position on main stem,
Agreement between the parental performance and its GCA effects was revealed in
all traits, except number of pods per plant and pod length. Such agreement might
add another proof about the performance of additive genetic variance in these
traits. The disagreement between intrinsic performance of parental lines and their
GCA effects for these two traits, seemed to be due to Triple white, Tinova, Tina
and Giza 2 behaved as a high potent parents when crossed with the other parents .
Thereby, its hybrids owned number of pods and pod length which were ecither
equal to or higher than that of the cight genotypes partner, leeding to an
appreciable high GCA effects.

Specific combining ability effects of the parental combinations were
estimated for all the characters studied (Table 3). The desirable inter- and intra-
allelic interactions were obtained in majority of hybrids for plant height (10
crosses) and number of pods per plant (9 crosses) and First pod position on main
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stem (11 crosses) and pod length per plant (6 crosses) and seed yield per plant (9
crosses) and number of seeds per plant (7 crosses) and number of seeds per pod {6
crosses) and 100-seed weight (10 crosses). The highest desirable SCA effects
were in crosses Tinova x Giza 716 ,Tinova x Giza 461, Triple white x Giza 716,
Giza 2 x Giza 429, Triple white x Giza 429, Tinova x Tina, and Rina blanka x
Tina for seed yield per plant and its components. These crosses might be of
interest in breeding programs towards pure line varieties as most of them involve
at least one good combiner for the trait in view. Also, the results indicated the
possibility of selection for improvement of seed yield per plant by selection of
any component of yield where high additive type of gene action was prevalent.

Similar conclusions were obtained by Abd-Allah (1977) for 1000-seed
welght, El-Hosary (1987) for all the studied traits except number of pxis per
plant. Mahmoud and El-Ayoby (1987) who found that highly significant variation
in specific combinning ability for all the stuched traits. El-hosary and Sedhom
(1988) concluded that all traits showed highly significant variability in specific
combinning ability except number of seeds per pod. Abo-Neas ef al., 1989
showed significant variation for yield and its components.

Table (4) reveal the heterotic effects for F, hybrids over two locations
relative to better parent (BP). For plant height, significant positive heterotic
cffects were obtained in 14 crosses; two of them were superior (Triple white x
Tinova) and (Rina blank x Tina). For number of pods per plant, 8 crosses; four of
them were superior (Triple white x Tinova), (Triple white x Giza 461), (Rina
blanka x Giza 429) and (Tina x Giza 429) exhibited highly siynificant positive
heterotic effects. For pod position on the main stem, the percentage of heterosis
ranged from 3.71 to 29.18 %. The four crosses; (Tinova x Giza 2), (Triple white x
Tina), (Giza 2 x Giza 716) and (Rena blanka x Giza 716} gave highly significant
positive heterosis for this trait. Concerning pod length, only one cross showed
highly significant positive heterotic effect (Tina x Giza 429). The most desirable
heterotic effects were presented by (Rina blanka x Giza 2), (Rina blanka x Giza
716), (Rina blanka x Giza 461) and (Rina blanka x Giza 429) for seed yield per
plant, crosses (Tina x Giza 461) and (Giza 461 x Giza 429) for number of sceds
per plant, crosses (Rina blanka x Giza 461), (Triple white x Tinova) and (Triple
white x Giza 461) for number of seeds per pod, crosses (Rina blanka x Giza 2),
{Rina blanka x Giza 716), (Triple white x Giza 2), (Tina x Giza 716), (Tina x
Giza 461) and (Giza 716 x Giza 429) for 100-seed weight.

The crosses; Rina blanka x Giza 461, Triple white x Tinova, Tina x Giza
429 showed the highest useful heterosis for most of traits followed by Rina
blanka x Giza 716, Rina blanka x Giza 429, Triple white x Giza 2 and Triple
white x Giza 461 for any three traits. These crosses, therefore, may be of specific
importance in hybrid faba bean breeding programs. It could be concluded that the
diversity of geographic origins is a key to genetic diversity and thus to hybrid
vigor itself, geographically divers parents should produce more vigorous hybrids
than parents of similar geographic origin. Similar conclusion was reached by El-
Hosary (1981 and 1985) and others,



Table (1); Mean square estimates of ordinary analysis and combining ability analysis for yield and some other characters at two
different locations (Moshiohor and Nubaria). '
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Source of varfance D.F. 82 £ & g B 5 3~ 2% =
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Locations 1 0.13 159.3]1%+ 25.9952%* 05,19 17,93 16755+ 00.67%* T8LT6H*
Rep, within loe, 4 2.69 00.89 1.3055 00.06 20.48* 21.25 0003 11.37
Genotypes s 533.03%* 62.73%* 54.2742%* 11.90* 1092.52%+ 663.62* 00.38%+ 1700.01 **
Parents 7 1120.62%* 32.50%= 59.6327%* 20.05%% 1419.15%+ 599.26%% 00.45%* 1630.65 %%
Crosses 27 365.15%* TLT71%* 49.818%* 10.07* 1038589 688.05%¢ 00.36%* 1704.01%*
Parents Vs, crosses 1 952 44%* 04.26 137.0834+ 00.23 262,68+ 454 52%* 00.45%* 207757+
Genotypes X Locations. 3s 166.85%* 97.70%+ 48.4477%* 01.40%* 685.24%% 986.58%* 0035+ 403,264+
Parents x Locations 7 41,7 17.70%+ T.7307 00.56%* 146.64++ 178.46%* 00.02 4].53%
Crosses X Locations 27 2Q5.15%* 121.29%* 60.1922%* 01.58%+ 84530+ 1220.76%* | 00.43%* 497.0%*
Par. Vs. crosses X Loc. 1 08.96 23.19%+ 16.3652%* 02.40* 133,99 77.80* 00.46%* 404.36%*
G.CA 7 2086, 771+ 51.05%* 108.176%* 54.20%* 4164.42%% T69.86%* 0L.06%* 6671,13%*
S.CA 28 144 59%+ 65.66%* 40,799+ 01.40% 324,550 637.05%% 00.21%+ 45724**
G.CA xLocations 7 175.85%% 151.33* 41.601%* 01.42%+ 1519.18%* 1471.73%« 00,32%+ 6489%¢
5.CA xLocations 28 164.60%% 84.40** 50.159%* 01.40%* 476.76%* BG53%s 00.36%* 34].85%¢
Exrror 140 4.63 3.03 1.8299 00.10 7.63 20.23%* 0.03 09.15
G.CAISCA 14.43 0.78 2.65 38.6 12.83 1.21 4.93 14.59

*and ** significant at .05 and .01 levels of probability, respectively.
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Table (2): Estimation of General combining ability effects for the eight parents evaluated over the two locations for yield and
other attnhutes.

Plant
height (cm)

Pasition on
main stem
{em)

Pod length /
Plant

Yield / Plant
(gm)

Number of

Seeds per
Plant

Number of
Seeds/ Pod

100-Sced
Welght (gm)

07.73%%
90.05

-00.42%
22.85

02.02%*
11.70

16,32%*
67.10

04.29%+
73.00

60,20+
3.40

20,36+
91.55

08 .81+
54,70

-00.86+*
19.05

-00,80%*
06.35

08.31**
23.00

-02.31*
49.85

-00.21%+
2.80

-08.62%*
46,10

-06.07%*
58.45

-01.77%>
18.70

-00.89%*
05.95

-09.04**
24.05

60.594
63.30

-00.14*
2.65

~13.84%*
37.85

-04.14%*
69.05

-01.05%*
21.25

-00.46%*
06.80

04.52%*
33.80

-03.43%
55.80

-00.06%+
295

-02.85%*
60.40

00.32
77.85

-00.08
20.80

-00.19%*
07.45

-01.41%*
48.55

-01.90%*
78.50

00.01
3.25

-00.55
61.75

04,144
89.00

01,82
24.45

00.66**
09.40

04.69*+
54.65

-00.50
13.50

00.09**
330

08,73+
74.05

05 82%*
85.60

00.36*
2535

-00.62
07.75

04,42%%
50.30

06,224
72.65

00,064+
3.00

00.41
69.10

01.03%
82.10

02,01+
27.70

-00.33%*
07.40

-02.15%+
39.55

0331
61.40

00,04*
350

-03.65%
64.40

0.52
0.68

032
043

0.07

0.66
0.87

L08
1.42

0.04
0.05

0.72
0.96

L.S.D. 0.05 (f1-8))
L.S.D. 0.01 (§1 -g)

0.78
1.08

0.49
0.65

*and ** s;gmﬁcant at 0 OSand 0.01 1evels of probablhly respectwely

1.0
132

006

1.09
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Table (3): Estimation of specific combining ability effects for the twenty eight crosses evaluated over the two locations for yield
and other aftributes.

Numnber of
Pods per
Plant

maln stem

{em)

Pod length /
Plant

Yield/
Plant (gm)

Number of
Seeds per
Phant

Number of
Seeds/ Pod

x Tinova

x Tina

x Glzal

x Giza 716

x Giza 461

x Glza 429
. X Tinova

x Tinu

x Giza2

x Glza 716

x Glza 461

x Giza 4129

01.01
02.01%+
10.93%
04.26%*

-03.68%*

04.10%
-02.76%+
03.64%*

0075
02.36%*
02.92%+
00.85

07,17k

-00.45
-00.52
09.72%*
01,35
-01.47%¢
-02.25%+
-03.38%*
-01.25*
-02.90%+
0237+
-01.57*
-00.59

0047

00.13
-00.35
-01.88%*
043
82.57x+
02,06%*
-01.50%*
-00.23
0L4)**
00.12
U6.26%*
0233
00.93+*

-01.96*
00.34
11,93+

-09.30*+

“05.65%+
02.95%+
-04.18%*
0133
-04.07%*

04.95*
06.23%+
-01.16
0335+

-11.15%*
6174
18,77+
-07.16%*
-02.38
-06.44%+
-06.76%*
-03.16*
-10,21++
10.87%%
-05.06%*
05.06+*
0142

-00.05
00.14**
00.04
-00.45%*
00.00
-00.01
00.13#
-00.03
2.14%*
00.10
-00.06
~-00,19++
-00.07

-03. 87+

05310 |

-09.93% 3

-00.1%

12.39*#+ |

10.50%*

02.20%
-02.21*
15.64%*
0601
06.04%+

05T

2007 (1)s¥ ‘104 “toyorysopy a8 dudy JO sppuuy



= —_ .

Table (3): Count.

Plant height
(em)

Number of
Pods per
Plant

Firsi Pod
Position on
main stem

{cm)

Pod length /
Plant

Yield/
Plant (gm)

Number of
Seeds per
" Plant

Number of
Seeds / Pod

100-Seed
Weight
gm)

x Tina

x Glza 2
x Giza 716
x Giza 461
x Giza 429
x Glza 2
x Giza 716
x Giza 461
x Giza 429
x Gha 716
x Giza 461
x Giza 429
x Giza 461
x Glza 429
x Giza 429

01.34
04.05%+
06.68%*
03.81**

01.43*

" 00.78
00.78
01.03
-05.14%*
-01.67*
01.67*
03,90+
02,39+
“07.23%+
03.04%*

02,29+
03, 14%*
02.27**
05,75
02.47%+
-02.75%*
01,95
“O1.16*
04334
-01.08
-02.14**
03.78**
-00.72
01.55%*
02.69%*

00.56
03.07*+
-00.02
02.23%
-01.46%*
0237%*
01.05*
03, 74%+
00.92%
01.20%
0334+
02,11+
02,16+
03,00+
-01.8]**

00.06
00,35
01.20%*
-00.04
-00.02
00.09
00,734+
-00.01
-00.58%+
00.40**
00.21*
01.06%*
-00.12
-00.21*
-00.27%*

08.69**
07.974*
14,19%*
08,12%+
(4.23%*
07.76%*
-03.82¢*
-08.65%*
15,25+
04.47%*
-01.23
00.30
00.38
-01.63
-06.96%*

04,68+
-06.95%+
£3.44**
11.08**
-05.60%
-03.34*
03.87%*
-04.32%*
12.69**
-00.52
-03.12%
05,30+
-07.87%*
-04. 40+
-01.31

-042,13%
00.13*
00,174

00.14%*
0.013*
00,15+

-00.35%*

-00.02
00.07
-00.06
00.02
00.17%+

C-00.41**

-00.04
00,23%%

08.89%*
-04.00%*
01.81
03.04**
-00.30
14.23%*
-01.44
-11.05%*
-03.04%%
-05.07e*
04.06%*
00.17
-05.15%*
08 48+
-04.92%*

. 0.0sS)
| L.sD. 0.01(8)

137
1.81

L1
1.47

0.86
1.14

0.20
0.26

1.76
2.33

2.87
3.79

(1331
0.14

1.93
2.55

I L.sD. 005(,-8)
jL.sD. 005(,-S)
 L.sD. 0.01(5-S,
L. sD. 0.015,-§

2.36
313
222
295

1.91
2.54
1.80
239

*and ** significant at .05 and .01 levels of probability respectively.

4.93
6.55
4.60
6.18

0.18
0.24
0.17
0.23

in
4.41
312

1.49
1.97

034
0.45

4.48
5.96
423
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the 28 F,

Crosses

Fener

Plant
Height (cm)

Number of
Pods / Plant

Pod
length

Table (4): Percentages of heterosis over better parents (BP) and their significance at the two locations for eight characters of
ations of faba bean.

Yield /
plant (gm)

x T. White
x Tinova
X Tina
x Glza2
x Giza 716
x Gim 461
x Giza 429
. X Tinova
X Tinn
x Giza2
x Giza 716
x Giza 461
X Giza 429
X Tha
x Giza2
x Glza 716
x Giza 461
x Gizm 429
X Giza2
x Giza 716
x Giza 461
x Gl 429
x Giza 716
X Giza 461
x Giza 429
x Giza 461
x Giza 429
x_Giza 429

16.71%*
14,854
2197
-02.54
-11.39%*
1545w
-02.07
58.64%
-01.37
1596+
05.97**
16,16%*
-03.91*
-08.82%¢
10.29*
13,83+
-03.35%
11,47+
02.65
-01.84
-01.34
15.41%*
08,17+
07. 77w
00.94
~10.82%*
-06.02%*
06.10**

05.23%*
-05.084*
07.79%+
-25.54%+
-12.98%*
06.19**
20.36%
41.25%%
07.71%*
-14.25%+
-05.84%*
23.06%*
02.50
~15.69%+
S21.03%%
06.61**
-10.96**
-16.48%*
04.64**
01.34
-17.59%+
20,134+
-30.11%*
01.64
-18.81%*
-13.59%+
-17.56%*
-18.71%*

2032%
-26.13%¢
-25.95%+
-11.41%
02.26%
04,9244
-22.69%*
01.34%
-01,69%*
00.56%
-23.64%
09.16%*
-13.94,*0
06.62
-06.93%
-12.88*
09.98%+
-06.81%*
-00.44
-12.92%+
-03.08++
10,22%+
-14.78%*
-10.17%*
02.23%+
0891
-14.38%+
06,03

-24.37%¢
-22.04%*
..29.79*#
-17.39%
07.21%*
18.694*
10,46+
T16T**
=22.43%*
-25.23%*
-26.96%*
-02.78
2477
-16.65%*
-37.85%*
-20.06%*
-28.Ti**
-18.45%%
09.96**
-02.00
4.8
-03.15
-26.8%*
-12.79%*
-14,5%¢
-17.37e
-16.56%*
~20.51%*

LSD. 005
L.5.D. 0.01

313
4,17

2.82
3.72

0.50

0.66
*and ** significant at .05 and .01 levels of probability respectively.

2007 “(1)s# ‘104 ‘“doqorysopy “ag sy JO sppuuy

4y 4



Performance Of Faba Bean Parents In Different Hybrid.... 253

REFERENCES

Abd-Alla, MM.F. (1977): Performance of F, and F: hybrids of Vicia faba, 1..
Egypt . . Genet. Cytol., 6: 108-121.

Abd-Alla, MM. and Fischbeck, G. (1980): Potentiality of different subspecies
and types of Vicia faba L. for breeding. Z Pflanzenzuchtg, 87: 111-
120.

-Abd- El-Aziz, A. M. (1993): Diallel analysis of some quantitative traits in faba
bean (Vicia faba, L) . M.Sc. Thesis, Fac. Of agric., Moshtohor,
Zagazig Univ_ Egypt.

Abul-Naas. A A.; Abd El-Bary, A A, Radi, M.S.; El-Shawaf, [.1.S. and El-
Hosary, A A (1989): Breeding studics on yield and its components in
faba bean (Vicia faba, L.).Egypt. J. Agron. 14:117-149.

Berger, J.DD.; Robertson, L.D. and Cocks, P.S. (2062): Genotype x environment
interaction for yield and other plant attributes among undomesticated
Mediterranean Vicia species. Euphytica. 126: 421-435.

Bond, D.A. (1966): Yield and components of yield in diallel crosses between
inbred lines of winter beans (Vicia faba L). J. Agric. Sci. 67; 325-336.

El-Hady, M.M.; Omar, M. A_; Nasr, S.M.; Ali, K.A,, and Esaa, M.S. (1998). Gene
action of seed yield in F; and F; crosses among five faba bean (Vicia
Jfaba, L)) genotypes. Bull., Fac. Of Agric., Cairo, Univ. 49 (3) : 369-
388.

El-Hosary, A.A. (1981): Genetical studies on field bean (Vicic faba, L.) pH D.
Thesis, Fac. Agric., Minufiya {Univ.

El-Hesary, A. A. {1985): Heterosis and combining ability in 1 and F2 diallel
crosses of faba bean (Vicia faba, L.). Egypt. J. Agror. 10:13-24,

El-Hosary, A.A. (1987): Genetic components and their stability for some
quantitative characters in field bean (Vicia faba L.). 3gypt. J. Genetic.
Cytol. 16: 131-148.

El-Hosary, A.A. and Sedhom, S.A. (1988): Heterosis and combining ability for
yield and its components in field bean (Vicia faba, L.). Egypt. 1.
Agron., 13:61-72.

El-Kady, D.A. (1968): Genotypic and phenotypic variability and their implication
in Vicia faba L. breeding. M. Sc. Thesis, Fac, Agric. Cairo Univ.

El-Mahdy, M.H.M. (1998): Diallel cross analysis for some quantitative characters
in faba bean (Vicia jfaba, L.). M.Sc. thesie , Fac. Of Agric,
Moshtohor, Zagazig Univ., Egypt.

Griffing, B.(1956): Concept of general and specific combining ability in relation
to diallel crossing system. Aust.J. Biol.Sci_,9;363-393.

Hassan, W.A. (2001): Diallel crosses analysis of some faba bean (Vicia faba L.)
varicties for improving yield and its components under rain —field
conditions, M. Sc.Thesis,Fac.of Agric.,Moshtohor, Zapazig
Univ., Egypt.

Machado, C.F.de; Santos, .B.D.; Nunes, G.H.D.S. and Ramalho, M. A P. (2002):
Choice of common bean parents based on combining ability estimates.
Genetics and Molecular biology, 25 (2): 179-183,



254 Annals Of Agric. Sc., Moshtohor, Vol. 45(1), 2007

Mahmoud, A A. and Al-Ayobi, D. (1987); Heterotic performance and combining
ability in diallel cross among broad bean (Vicia faba L.). Annals.
Agric. Sce., Fac. of Agric. Ain Shams Univ., Cairo, Egypt, 32 (2),
1401-1410.1

Mahmoud, A.A.; Abdel-Sayed, S.M.; Al-Ashry, M.M.; Abdel Raheem, A A and
Ismail, M.A. (1984): Genetic analysis of some yield characters and
protein content in field beans. Egypt. J. Genet. Cytol,, 13: 297-307.

Paschall, F.H. and Wilcox, JL.R. (1975): Heterosis and combining ability in exotic
soybean germplasm. Crop. Sci. 13; 344-349,

Wynne, J.C.; Emery, D.A. and Rice, P.W. (1970): Combining ability estimates in
archis hypogeal. II- field performance of F, hybrids. Crop Sci., 10
713-715.

YH T adl gall 5 Glipggll i JPEN I PHPA R PAEY

P ggpall 36 Cpll 2 s dana P Gan dana il yll 38
"o.&pighu.ahu s‘h‘g'ﬁg.\_pﬂ.ﬁ.\md&a
o praa ol Analy — pedda ot AN — 2,40 b

. yoara ¢ A u:._,;,ﬂ,_,.._,ill JSpall *e

Laalaldl y ladl 5508y caagd) 358 50y CubEl Aol Gaad) 1aa Liagy
o Al y Aglaa 35 Gilinal Tl A ) a3 i il oy ¢ QllE e
€ B3 LS cUghs el Joss LDy Lajtgh g0 el e Ale Za
Tia b Gy ) Clinall ol Cul€y  £Y4 B3 5 £1Y 3 VYN 50
O3 ol gl — bl iy g gl a0 — il Jpla) 4ilis€ay Jpanal
D3 e — il e e — Sl Jpana oy — gl dyl — clid o
(B A 5 — i

o Sl a4 eV Gl On (M Chuallh Guagd 5
At pali o3 VAAY/1 AN 030 aigddl By V44T /1440 (5 68N eyl
o Al Gl N ALY (G YA) DY s padl (e aTll oy
b (Cppmige il y iy S0 280 sm..uu,:.nu.tsubu.iaﬁ.:,ﬁ.m:
a4 ghe Apai€ gl 598 aali Ciags Db gl Akl il Aol i NS
_,4.41;.“ _).\.ll!_).t.\l.lﬁl.lhﬁtwy‘tlnd‘kﬂhs_,wy‘hynucd)‘ﬂdaﬂl
HC'-“‘_U‘“'J‘CMJ‘C'“-’J‘ _»:U&l)“ w‘.ul‘ ULS JUI‘_'.‘E—A.LA:J]
c_a_)‘.l—.ﬂuu;ubdl&_,yaaa,d,hqaulaau.nu’b,s.)d,mad Gilisa
OB gl il asen pa o Gl el Sy Uiy 4850 S e S
a1 e U gl yaly e i @l salls 480550 Sl 30 iy ¢ omel
i A Bga i Sl gl diia i Ui LD Uy caiall ekl Lcilical
Al 8 clll adae 5 a3l Jyeanay Gaadgall i Qo) Jsb da gia
Ao iy laa cpalpally 353 D) G505 QLA 5 2 dagie hia oS,



Performance Of Faba Bean Parents In Different Hybrid.... 255

Gl Jymhol 461 3 jmin X LSBhy Uy Oaaed el oY1 3L ae 46 s
sy cuned) G580 - opadpdd) (3 LD jeal) ja Gty Jag Y Laiy Ol pally
Uphd oy ppidis Cly B 0 DAY Laiy Qualgaly g il aae U gdad > 1SDL
o % LS Uy 0 JS A il Gy )8 e d patisal edh Ay Ll 6
Ol aa OIS Gl Laiy ¢ L5l 2 830 x WD Uy 5 il i sa 716
ek ATt VY B e % Coly gl ey Aol ad s Wl x Qg dusS
Uay s Gl 716 55 % WDy Wy g4 500 4 Jgeana oW cpagdl 8
Ol S iy Upid % gl 8 OIS IV Ly ¢ e 429 355 WD
Sy Sy e gl (F Dt ) Gad linall BT giea ragd! 3580 aal
Oad Annd (b Jpeanall Ly e (pad 398 o Jpeaall 5. o yidadl delail
) Gl e pde Ay ik WD Uy) Giall e agde B0 cided

- Aoty oSl Ciall (i o pgie





