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ABSTRACT

Eight faba bean genotypes (Vicia faba, L.} 1. Sakha 1, Sakha 2, Nubana 1,
Giza 461, Giza 7186, Giza 714, Giza Planka and Giza 3 were evaluated at the Tag EL-
Ezz Research Station, Dakhlia Governorate during 2002/2003 and 2003/2004 winter
growing seascns, using two sowiwng dates The mean performance, phenotypic
stability and interrelationship between various characters were computed using
Eberhart and Russel (1966) formulae. The studied characters were; plant height,
number of branches/plant, number of pods/plant, number of seeds/pod, 100-seed
weight and seed vyield/plant. Results indicated that significant genotype X
environments and the variance due to genotypes X cultivars (Iinear) for plant height,
number of seeds/pod, 100-seed weight and seed yield/plant. Significant genotype X
environments interactions and the variance due to genotypes and environments were
significant for all characters. The correlation coefficient between mean performance
and coefficient of variance (C.V.) were insignificant for ali studied characters. The
cultivars Giza 3 and Sakha 1 appeared to be performed well under fluctuating
environment conditions for seed yield/plant. Positive and significant correlation
coefficient were recorded between seed yield/plant and all studied characters, except
plant height and between number of seeds/plant with both of number of branches and
pods/plant.

These results coupled with stability parameter “b" are of great impontance of
bread high vielding of faba bean and more stable varieties

INTRODUCTION

In Egypt, faba bean (Vicia faba, L.) is the most impontant food legume
crop that has the potential to improve the Egyptians increasing demand for
plant protein. It was the main of eating of pupils specially in breakfast,
therefore the responsibility of plant breeders to bridge this work through
improving and developing high yielding and quality of faba bean genolypes.
Many researcher used more than technique to obtain genetic information
about yield and its components in faba bean, slability one of these. Stability
may depend upon holding certain morphological and physiclogical character.
The effect of GXE on the relative performance and statability of genotypes.
Across environment is of great attention that it forms a challenging difficuity to
the breeder when improving and developing superior genotypes (Eberhan
and Russel, 1966). The effect of environmental stress on plant metabolism
and thereby reduction both growth and development of crop are still not
completely understood (Pessaraki, 1984). In addition, Comstok and Moll
(1963) stated that GXE interaction have been shown to reduce progress from
selection . Many researches on faba bean carried to study inheritance and
envirpnmental conditions j.e. Yassin (1973) ; Ibrahim and Ruckenbauer
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(1987) ; Polignana et al. (1989) ; EL-Defrawy et al. (1994) ; AL-Kaddoussi
(1996) ; Salama and Manal, Salem (2001) and Salama and Mchamed (2004).

MATERIALS AND METHODS

Four field experiments, including eight cultivars of faba bean (Vicia
faba, L.) were undertaken at Tag EL-Ezz Research Station, Dakhlia
Govemnorate, Agricultural Research Center (A.R.C.}, Egypt, during the two
successive winter growinq seasons (2002/2003 and 2003/2004) in two
sowing dates, the first at 1% November and the second at 1* December. The
main target of this research work is to investigate. The mean perfarmance,
stability and correlation between studied characters of eight faba bean
genotypes under study j.e. Sakha 1, Sakha 2, Nubaria 1, Giza 4861, Giza 71,
Giza 714, Giza Planka and Giza 3.

The eight faba bean genotypes were sown in a randomized complete
block design with four replications. The experimental plot consisted of 6
ridges. The ridge was 3 m length ; plant to plant distance was 20 cm and 60
cm between ridges. The plot area was 10.8 m’. the recommended
agricultural practices in faba bean production were applied at the proper time.
At the harvest time, ten guarded plants frorn each treatment in every
replication were randomly taken to measure the following characters: plant
height (cm), number of branches/plant, number of pods/plant, number of
seeds/pod, 100-seed weight (g) and seed yield/plant {g).

Biometric analysis

Two way analyses of variance was performed for different characters
through the two growing seasons according to Steel and Torrie (1980).
Differences among various cultivars were tested by Duncan's (1823).
Performed of stability for studied characters of faba bean genotypes under 4
environments (2 seasons X 2 sowing dates) according to Eberhart and
Russei (1966} method. The relationship between studied characters using
correlation ceefficient {f} aver four environments, Coefficient of variability
{C.V.) was estimated for the various genotypes over environments stability
criterion.

RESULTS AND DISCUSSION

Analysis of variance (Table 1) indicated that the mean square among
the genctypes were highly significant for ail studied characters. While, the
environment were significant for all characters, except 100-seed weight.
Highly significant genatypes X sowing dates interaction were significant for
plant height, number of seeds/pod, 100-seed weight and seed yield/plant (g),
suggesting these characters are influenced by changes in the environments.
The variance due to environments (linear) were significantly different for all
characters, except 100-seed weight. The interactions between genotypes X
environments (linear) companent of variation of stability were significant for
plant height, number of seeds/pod, 100-seed weight and seed yield/plant,
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suggesting that these cullivars are differential response of genotypes 1o
various agro-climates. Significant of genotypes X sowing dates inferaction are
agree with those reported by EL-Muraba et al {1987), EL-Defrawy ef al.
(1924) and AL-Kaddoussi (1998) and these contradicting resuits with thrahim
et al. (1981) and EL-Farouk ef al. (1982).

Table 1. Variance due to stability parameter for studied characters in
some Egyptian faba bean genotypes.

Source of Plant | No. of ":}zﬁf No. of [100-seed| Seed
variance D.F.| height branches Ipant seeds | weight yleidxplanﬁ
{em) | fplant ped {9) {g)
Cultivars {C) 7 136326 0.26-"* 112.543**{0. 110" 1174.328™ 23.550*
Enviconments (E) | 32 1110.612*4 0.273** [32.163**]0.183**| 2.651 1100.160"*
CXE 2114198 711*) 0115 | 1.825 ! 0.062" 116.832**| 17.280*"

Environiment +
CXE
Environment 1 b81.340" 0.110° [100.340°10.473"| 5.931 |260 372+
(Linear)

C X E {Linear) 7 116,230~ 0080 | 1.851 |0.075"] 8.212° | 18.538"
Polled deviation | 166 | 12.483° | 0.023 | 4 862" | 0.043 123.651° | 13.765"
Genotypes

2416{39.555™ 0.1068* | 8.534** 10 101" {14.563""| 18.361**

Sakha 1 2 [19.581~1 0.081 | 0852 | 0.036 | 0073 [ 10.183"
iSakha 2 2 1249327| 0076 | 2361° | 0025 | 3€80 | 6583
Nubaria 1 2 [20323{ 0.071 | 2.078" | 0.014 [11.770°“| 23670""
(Giza 461 2 [13.836*1 0.263 | 3851~ {0.211[13710"] 15782
iGiza 718 [ 2 | 8771 [ 0514 1111 |0.072* [35410"*] 5323
Giza 714 | "2 | 7.822 [ 0232 {7232 { 0.053 [25.110**| 8.5313"
Giza Planka 2 |16.485"] 0.130* | 2.850° {0071 [11.320] 4.721
Giza 3 2 [17.333] 0212 | 1623 [0141**1 10 170* | 8.152*
Polled Error 84 | 391 | 0020 | 0321 [ 06010 | 3820 1.680

Coefficient of variability (C.V.) as criterion decreasing stability (Tabie
2 and 3) indicated that the values of coefficient of variability varied from
character to character and from genotype to another, it was ranged from
12.35 to 44.87 % for plant height, 837 to 4265 % for number of
branches/plant, 8.59 to 37.55 % for number of pods/plant, 3.68 {0 18.88 % for
number of seeds/pod, 5.42 to 3566 % for 100-seed weight and 11.77 to
33.25 % for seed vield/plant. it could be seen from the abtained resuits that,
the stable genolypes are Giza 3 for plant height, Giza 461 for number of
branches/plant and 100-seed weight, Nubaria 1 for number of pods/plant,
Giza 716 for number of seeds/pod, Giza 714 for seed yield/plant.

The correlation coefficient between mean performance and (C.V.)
values of the studied characters were non significant, indicated that the (C V)
as a parameter for measuring stability is not reliable and may be used as a
quick method screening a group of genotypes. Finafly and Wilkinson (1863)
considered linear regression slopes as a measure of stability.
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Table 2. Estimates of stability parameters for plant height, number of
branches/plant and number of pods/plant of eight faba bean
genotypes at two sowing dates during 2002/2003 and 2003/2004

5€asons,
; Number of
Characters} . Prant height {cm) branches/plant ]Number of pods/plant
Stability 1y c.vlbi st | x |cv.| bi st x lcv.| bi Is"d
parameters

Genolypes
Sakha1 [10532[13.14[1.21]8.21 |4.87R477[1.2110.03R2.17[13.65[1.33 [0.63
Sakha2  [101.42{38.81[1.363.78 [4.522531[1.37 0.02 21.22[14.82[1.02 0.24]
Nubaria1 [93.14 22.681.4221.36[3.76 26.22]1.2910.8317.8118.78 [0.75 |1.36
Gizad461 19511 [25.780.65[18.11[3.24 18.37 0.7510.96|16.1818.59 0.88 [2.00
Giza 716  91.67 [39.5210.82(7.69 [2.93142.65.26(1.10[15.26/19.36[1.36 [1.81|
Giza 714 190.66 [4.8710.31]31.4114.98[17.88(0.37 [1.51 23.22/26.44 |-0.64-0.19|
Giza Planka|101.60/41.00]1.20115.36 4.68 28.8310.85 2.42 [21.77 [37.55[0.52 [0.58 |

IGiza 3 111.5812.35[1.33112.1114.81[15.61(0.66 [1.0122.4811.1710.38 |1.82|
|Average ‘ [ ’ ( E i ’ ’
mean or (1)98.61 061 .59” ra.zo 0.28 0.26 0.010.37 o540
value l | f { | , L 1|

1- Refer ta (r) value between X and C.V.  2- Refer to {r) value between X and bi.

Table 3: Estimates of stability parameters for numher of seeds/pod, 100-
seed weight and seed yield/plant of eight faba bean genotypes
at two sowing dates during 2002/2003 and 2003/2004 seasons.

[ Characters | Number of seeds/pod 100-seed weight Seedjielhdfglant ]

!—parameters X 1 CV. } bi iLS d| X C.V.T bi | §°d | X . CVv. ,L bi { Sﬂ
Genotypes: {

Sakha 1 13.13]12.85[1.27]0.003]81.72[ 8.59 | 2.38 [32.2739.87[16.85]1.20] 4.85 |
Sakna2  [3.08]13.06]2.32]-0.001/93.43] 782 | 461 [256438.70/1288/1.53| 439 |
Nubaria 1 2,96 857 [2.14(0002{94.28 6.37 | 532 [11.3830.53[31.55]1.02]15.68
(Giza 461 [2.82]7.62 |0.65[0.012]97.25| 5.42 [ -2.76 [ 15.55 29.83 | 32.57 [-0.05[12.76 |
[Giza716___ |2.64] 3.68 |0.87]0.041|98.33| 24.83| 2.85 | -7.82 | 28.4021.81 | 1.37 | 9.54 |
|Giza 714 [3.23[12.11]1.38(0.023|74.18(11.77| 0.67 | 883 |41.16/11.71/0.76| 8.36 |

(Giza Planka | 3.22[18.88-0.63|-0.012[89.94[35.66| 6.89 [17.34[39.33[33.25/0.53 | 2.85

(Giza 3 13.14(16.52/0.88|0.037[67.45[10.13[12.71 | 11.11[40.71{19.07[0.10]19.19

Average I } ' }

mean or (1) 303|055 "0.377 87.067| 0.15 | 0.49 {35.07 -0.56 {-0.08/

jralue J J L L }
1- Refer to (r} value between X and C.V. 2- Refer to {r} value between X' and

bi.

The values of “b” component differed in various genotypes (Tabtes 2
and 3), different genotypes responded differentially to the changes
environments (sowing dates). The "b” value near of unity of Sakha 1 for plant
height and number of branches/plant, Sakha 2 for number of pods/plant and
Nubaria 1 for seed yield/plant, indicating that average response to the
fluctuating environmental conditions prevailed during the different sowing
dates gver years.

Genotype Sakha 1 was the highest for plant height (105.32 cm) and
the average for eight genotypes 98.81 cm, Giza 714 was highest for number
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of branches/plant (4.98) and the average 4.22, number of peds/plant {23.22)
and the averaje 20.01, number of seeds/pod (3.23) and the average 3.03
and seed yield/piant (41.90 g) while the average 36.07 g. The faba bean
genotypes Giza 714 was the best cultivar for yield and its component and
stability. This was of great interest for favorable growing seasons as they
gave high "b” vatue. Correlalion coefficient between studied characters was
shown in Table 4, indicting that positive and significant correlation coefficient
between seed yield/plant and all studied characlers, except plant height,
number of seeds/plant with both of number of branches/piant and number of
pods/plant. Positive and significant correlation between characters, indicating
that the selection of characlers {0 improve faba bean, it could be improved
other characters are correlated with this character in breeding program.

Table 4: Correlation coefficient (r} among studied characters of eight
faba bean genotypes over different environments at Dakhiia
location during two successive winter growing seasons.

No. of
Plant | No. of No. of Seed
Characters height {branches ]p?::t seeds \;g?’:;‘?d’ lyietd/plant

{cm) fplant P ipod antig {g)
Piant height {em} T | 0561 |0.547] 0468 0.532 0.592
No. of hranches/plant - 0692 0.867* | -0773 | 0.979*
No. of pods/plant | - 0.959* | -0.793* | 0.980"
No. of seeds /pod | - -0890 | 0927
[100-seed weight {g) | I - | 0783
{Seed yield/plant (g) { | 1 i
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