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Abstract: The study was carried out in two successive winter seasons 2012/13 and 13/2014 in order to determine
genotypic and phenotypic coefficient of variation, heritability and correlation coefficients for yield and its
contributing parameters in 10 faba bean genotypes, (Nubaria 1, Nubaria 2, Nubaria 3, Misr 3, Sakha 4, Giza 843,
Wade1, Line15, Line 25 and Line 28) grown in three sowing dates at El-Mattana Research Station, Esna, Luxor
Governorate. Results revealed that the studied genotypes significantly differed for all traits studied in the two
seasons except, plant height and No. of branches/plant in the first season. Analysis of variance for studied
traits showed significant differences among the genotypes. High phenotypic coefficient of variation (PCV) was
observed for days to flowering, plant height and seed weight/plant (g) in the second season, No.of seeds/plant
in the first and second season. Medium PCV was observed for days to maturity and No. of pods/plant in the
first and second season, respectively, plant height and seed weight/plant in the first season, but the remaining
traits showed low PCV values. High genotypic coefficients of variation (GCV) were observed for plant height
and seed weight/plant in the second season and number of seeds per plant in both seasons. High GCV value
of characters suggested the possibility of improving these traits through selection. Moderate genotypic
coefficients of variation were estimated for days to maturity and No. of pods/plant in both seasons, plant height
and seed weight/plant in the first season. Low GCV was observed for days to flowering in the first season, No.
of branches and seed yield in both seasons. Results revealed moderate GCV and PCV estimates indicating that
there is a possibility of improvement of genotypes for these traits. The values of phenotypic coefficient
variation for most characters were close to the corresponding genotypic coefficient of variation values
indicating little environment effect on the expression of these characters. The highest estimates of broad sense
heritability (Hbs) were obtained for all studied traits. Heritability values for days to flowering, days to maturity,
plant height, number of branches, No. of pods/plant, No. of seeds /plant, seed weight/plant and seed yield/plot,
respectively. Meanwhile, the same traits in the second season were relatively high indicating that selection
based on mean would be successful n improving these traits. High heritability estimates along with high genetic
advance for seed yield/plot in the both seasons indicating an additive gene action in its inheritance. Significant
positive correlations were detected between seed yield/plant and each of days to maturity, No. of pods per
plant, No. of seeds per plant, No.of branches/plant in the two seasons and plant height in the second season
only. These findings indicated that selection for days to maturity, No. of pods, seeds and branches per plant
would be accompanied by high yielding ability under such conditions. Seed yield/ plot (kg) as effected by
sowing dates indicated that the highest values (2.49 and 2.41 kg) for this trait was recorded at the medium
sowing date in the first and the second season, respectively, while the lowest values for the trait was produced
(2.10 and 2.19 kg) on the latest sowing date in the first and the second season, respectively. 
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INTRODUCTION a good source of protein, starch, cellulose and minerals

Faba bean (Vicia faba L.) is one of the main pulse industrialized countries [1]. In addition, faba bean is one
crops grown for seed in Egypt. It is widely considered as of the most  efficient  fixers  of  the  atmospheric  nitrogen

for humans in developing countries and for animals in



2 MS (genotypes) - MS (error)Genotypic variance ( g) =
Number of replications
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and, hence, can contribute to sustainability or The present study aimed to estimate the variability,
enhancement of total soil nitrogen fertility through heritability, genetic advance for yield, yield components
biological N -fixation [2]. Possibility of achieving of ten genotypes of faba bean and correlation coefficients2

improvement in any crop plant depends heavily on the between seed yield and other traits were also
magnitude of genetic variability. The phenotypic investigated.
variability expressed by a genotype or a group of
genotypes in any species can be partitioned into MATERIALS AND METHODS
genotypic and environmental components. The genotypic
component being the heritable part of the total variability, Experimental Procedures: This study was carried out at
its magnitude on yield and its component characters El-Mattana Agricultural Research Station, Agricultural
influences the selection strategies to be adopted by the Research  Center,  Esna,  Luxor  Governorate, Egypt,
breeders. A successful breeding program depends on the during the two successive seasons 2012/2013, 2013/2014.
magnitude of genetic variation in the population. The genotypes were sown in the field during three
Moreover, reliable estimates of genetic and environmental sowing dates October 15 , November 1  and November
variations will be helpful in estimating the heritability ratio 15 . Ten genotypes of faba bean varied in pedigree and
and consequently predicted genetic advance from diverse  agronomic  characters were used in this study.
selection. These estimates are useful to initiate such The origin and pedigree of these genotypes are presented
breeding program in order to improve productivity and in Table 1. The experimental design was randomized
quality of the crop. The fraction of the phenotypic complete block design with three replications. The
variation in a trait that is due to genetic differences can be experimental plot consisted of three ridges 60 cm a part
measured as the heritability of the trait. The simplest and 3 meters long (2.4 x 3m = 7.2m ). Yield and its
model for variation in a quantitative trait splits phenotypic components were determined from 10 guarded plants from
variation into variation due to genetic differences between the two central ridges. The recommended cultural
individuals and variation due to environmental practices  for  faba   bean   production   were  adopted.
differences. El-Kady and Khalil [3] estimated the Data  on  different  agronomic  t raits  were collected on
heritability values for some yield components in three plot and plant basis. Days to flowering, days to maturity,
faba bean crosses. Bora et al. [4] reported that high plant height, number of branches per plant, number of
heritability was followed by high genetic advance for the pods per plant, number of seeds per plant, seed
latter 3 characters indicating the scope for their weight/plant and seed yield/plot, were estimated on plot
improvement through selection. basis.

Correlation coefficient analysis is a handy technique,
which elaborates the degree and extent of relationship Estimation of Genetic Parameters: The mean values of
among important plant characters and it provides basic the recorded data were subjected to analysis of variance
criteria  for  selection  and  leads to directional model [8]. The mean squares were used to estimate genotypic
based on yield and its components in the field and   phenotypic   variance    according  to   Sharma  [9].
experiments. Yet, the information it supplies about the In order to assess and quantify the genetic variability
nature of association is often incomplete. The relationship among the genotypes for the characters under study, the
between seed yield and its components would be of following parameters were estimated. Phenotypic and
considerable value to breeders for screening breeding genotypic variances were estimated using the following
materials and selecting donor parents for breeding formula:
programs. Some traits of faba bean have a positive as well
as a negative correlation. For example, Bond [5], Lawes [6]
and Shalaby and Katta [7] reported that yield was highly
correlated with number of pods/plant, number of seeds
and seed weight/plant in field bean. However, no Phenotypic variance ( p) = g + MS (error)
correlation was found between seed weight and number
of seeds/pod. A significant and positive correlation was Genotypic  and  Phenotypic  Coefficient  of Variation:
reported between seed yield and plant height, 100-seed Both genotypic and phenotypic coefficients of variability
weight, seed weight/plant and biological yield, but a were computed as per the method suggested by Burton
negative correlation was determined with maturity date. and DeVane [10]:
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Table 1: Origin and pedigree of Faba bean genotypes used in this study
No. Genotypes Source Pedigree
1 Nubaria1 FCRI Individual plant selection from Giza Blanka
2 Nubaria 2 Egypt ILB 1550* Ichaa 2094/76
3 Nubaria 3 Egypt Selected from Ahnacia line
4 Misr 3 FCRI Misr 1*( Kahera 241*Giza 461
5 Sakha 4 FCRI Sakha 1*Giza 3
6 Giza 843 FCRI 561/2076/85 x 461/845/83
7 Wade 1 FCRI Giza Blanka * Triple White
8 Line 15 FCRI Giza 716 * Giza 2
9 Line 35 FCRI Sakha 1 * Giza716
10 Line 28 FCRI Sakha 1 * Giza843
FCRI = Field Crops Research Institute, Agricultural Research Center, Giza, Egypt

Genotypic Coefficient of Variability: where:

intensity.

Phenotypic Coefficient of Variability: as low, moderate and high as given by Johnson et al. [15]

above: High.

where: RESULTS AND DISCUSSION
g = Genotypic standard deviation
ph = Phenotypic standard deviation The analysis of variance (Table 2) revealed highly

= General mean of the character significant (p< 0.01) to significant (p<0.05) differences for

GCV and PCV values were categorized as low, plant height in the first season for the genotypes that had
moderate and high as indicated by Sivasubramanian and no significant differences among the cultivars, sowing
Menon [11] as follows: 0-10 %: Low, 10-20 %: Moderate date and their interaction. This suggested adequate
and 20% and above: High. amount of genetic variability among cultivars that may be

Heritability: Heritability in broad sense was estimated as that days to flowering ranged from 35.33 to 47.77 and
the ratio of genotypic to the phenotypic variance and was 37.66 to 48.00 in the first and second season, respectively
expressed in percentage according to Falconer and (Table 3). Maximum days to flowering were shown by
Mackay [12]. Wadi 1 (45.10 and 46.77) whereas the minimum was

in the first and second season, respectively. Maximum

Hbs = Heritability in broad sense (121.22 and 118.88) in the first and second seasons,

The heritability was categorized as low, moderate and (149.68 and 152.77cm) from Nubaria, 2 while, the minimum
high as given by Robinson et al. [13] as follows: 0-30%: was recoded (122.63 and 111.88cm) by line 28 and cultivar
Low, 30-60%: Moderate, 60% and above: High. 9 in the first and second seasons, respectively. The

Genetic advance at 5% selection intensity was recorded for Nubaria 1 in the first and second season,
calculated following Allard [14] as follows: respectively, whereas the lowest for this trait was

GA % = [(K Hbs p)/ ] × 100 [14]. first and second season, respectively.

The value of K was 2.06 assuming 5% selection

Genetic advance as percent of mean was categorized

as follows: 0-10%: Low, 10-20%: Moderate, 20% and

all characters except for number of branches per plant and

helpful for yield improvement by selection. Data revealed

recorded  for  cultivar  5  and  Nubaria 3 (38.00 and 41.00)

days to maturity were exhibited by Nubaria 1 (155.00 and
145.), whereas the minimum was observed for Line 35.

respectively. The highest plant height was recoded

highest No. of branches/plant (4.48 and 4.71) was

obtained from Line 35 and Giza 843 (2.92 and 3.47) in the
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Table 2: Effect of genotypes and sowing date on days to flowering, days to maturity, plant height and number of branches/plant in the two studied seasons

Days to flowering Days to maturity Plant height (cm) No. of branches/plant
---------------------------- ---------------------------- ---------------------------- -------------------------

Genotypes Sowing date 1  season 2  season 1  season 2  season 1  season 2  season 1  season 2  seasonst nd st nd st nd st nd

Nubaria 1 S1 44.33 45.33 151.66 146.00 137.33 151.66 5.06 4.63
S2 37.66 43.00 149.00 144.00 147.10 147.00 4.20 4.63
S3 35.33 41.00 149.33 145.00 143.83 141.66 4.20 4.86

Mean 39.11 43.11 150.00 145.00 142.75 146.77 4.48 4.71

Nubaria 2 S1 41.00 43.66 149.00 144.66 152.20 147.33 3.23 4.80
S2 38.00 40.00 147.00 142.66 149.20 155.66 4.00 3.28
S3 35.33 40.00 147.33 144.66 147.66 155.33 3.66 4.43

Mean 38.11 41.22 147.77 144.00 149.68 152.77 3.53 4.15

Nubaria 3 S1 39.00 37.66 144.33 142.00 141.9 143.00 3.06 3.33
S2 42.66 42.33 145.66 146.00 152.23 150.00 4.53 4.06
S3 43.66 43.00 147.00 146.66 139.40 127.00 4.63 4.33

Mean 41.77 41.00 145.66 144. 88 144.51 140.00 4.07 3.91

Misr 3 S1 44.66 43.33 144.33 145.00 143.56 143.33 3.66 4.33
S2 44.33 44.66 149.66 126.00 137.76 115.66 4.40 4.83
S3 38.66 45.66 141.66 124.00 164.33 121.00 3.53 3.90

Mean 42.55 44.55 145.22 131.66 148.55 128.00 3.93 4.35

Sakha 4 S1 35.66 44.66 141.66 124.33 136.10 130.66 3.20 3.96
S2 40.33 44.33 143.66 123.33 138.00 123.00 3.70 3.33
S3 38.00 43.33 141.66 124.00 147.00 121.00 2.96 3.43

Mean 38.00 44.11 142.33 123.88 140.36 124.88 3.28 3.57

Giza 843 S1 36.66 45.33 140.33 123.33 137.23 126.33 3.80 3.20
S2 43.33 43.33 140.00 122.33 138.23 116.33 2.76 3.13
S3 44.66 43.66 140.66 123.66 148.26 115.33 4.23 4.10

Mean 41.55 44.11 140.33 123.11 141.24 119.33 3.60 3.47

Wade 1 S1 46.33 45.66 140.33 127.00 147.00 123.33 4.46 3.5
S2 44.33 46.66 142.00 126.33 142.66 126.66 4.50 4.23
S3 44.66 48.00 125.00 123.66 112.00 104.33 4.93 4.56

Mean 47.77 46.77 137.22 125.66 133.88 118.11 4.63 4.10

Line 15 S1 46.33 44.33 124.00 120.33 140.11 117.33 3.23 3.80
S2 42.00 42.00 123.00 122.00 132.20 106.00 2.93 3.46
S3 44.00 47.00 122.00 126.00 134.90 112.66 3.73 3.33

Mean 44.11 44.44 123.00 122.77 135.73 112.00 3.30 3.53

Line 35 S1 44.33 44.33 122.00 119.66 137.76 119.66 2.96 3.93
S2 42.66 43.00 122.00 119.00 122.16 105.33 2.76 3.80
S3 41.33 44.66 119.66 118.00 111.13 110.66 3.03 3.80

Mean 42.77 44.00 121.22 118.88 123.68 111.88 2.92 3.67

Line 28 S1 40.66 43.00 123.00 121.66 113.36 117.00 4.43 4.00
S2 43.00 44.00 123.66 123.00 116.53 123.33 4.20 3.06
S3 41.00 47.33 124.00 125.66 138.00 100.00 3.90 4.56

Mean 41.55 44.77 123.55 123.44 122.63 113.44 4.17 3.87

Over all means S1 41.90 43.73 138.46 131.40 138.65 131.96 3.73 3.95
S2 41.83 43.33 138.60 129.46 137.61 127.33 3.80 3.78
S3 41.46 44.36 135.83 130.13 138.65 120.90 3.85 4.08

LSD for cultivars (C) 0.05 1.092 0.86 1.05 1.33 NS 3.38 NS 0.36
0.01 1.45 1.15 1.40 1.77 NS 4.50 NS 0.49

LSD for sowing date (S) 0.05 NS 0.47 0.57 0.73 2.41 1.85 0.231 0.20
0.01 NS 0.63 0.76 0.97 3.21 2.46 0.307 0.26

LSD for C x S 0.05 1.89 1.49 1.81 2.30 4.17 2.30 0.04 0.63
0.01 2.51 1.99 2.42 3.06 5.56 3.06 0.53 0.84
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Table 3: Effect of cultivars and sowing date on number of pods / plant, number of seeds/plant, seed weight /plant (g) and seed yield/plot (kg) in the two studied
seasons

No. of pods/plant No. of seeds /plant Seed weight/plant(g) Seed yield (kg/plot)
---------------------------- ----------------------------- ----------------------------- -------------------------

Genotypes Sowing date 1  season 2  season 1  season 2  season 1  season 2  season 1  season 2  seasonst nd st nd st nd st nd

Nubaria 1 S1 22.66 21.33 66.00 72.23 58.92 68.93 1.75 1.96
S2 27.10 34.23 55.43 79.90 34.43 81.16 1.84 1.98
S3 29.43 34.53 76.60 95.33 55.56 88.60 1.84 1.90

Mean 26.40 30.03 66.01 82.48 49.64 79.56 1.81 1.86
Nubaria 2 S1 19.23 35.90 56.86 69.33 39.03 72.56 1.91 1.77

S2 24.23 26.10 67.76 67.90 48.40 64.86 2.27 2.12
S3 28.66 42.00 67.33 88.00 50.00 71.83 1.99 2.03

Mean 24.04 34.66 63.98 75.07 45.81 69.75 2.06 1.97
Nubaria 3 S1 20.10 28.86 52.53 63.40 41.13 59.93 1.42 1.37

S2 32.10 47.33 81.56 112.4 54.03 79.53 2.10 2.09
S3 35.10 31.33 98.53 79.13 59.86 56.30 1.64 1.59

Mean 29.10 35.84 77.54 84.98 51.67 65.25 1.72 1.68
Misr 3 S1 32.43 39.90 76.43 93.46 45.56 76.46 1.86 1.82

S2 23.10 28.20 60.86 75.96 58.92 80.36 2.16 1.92
S3 25.76 28.53 74.33 79.13 34.43 48.56 2.19 2.59

Mean 27.10 32.21 70.54 82.85 46.30 68.46 2.07 2.11
Sakha 4 S1 21.66 28.33 55.10 82.56 55.56 60.66 2.90 2.63

S2 26.93 26.86 66.40 80.13 39.03 68.40 2.69 2.64
S3 17.76 23.06 54.30 64.43 48.40 61.83 2.62 3.00

Mean 22.12 26.08 58.60 75.71 47.66 63.63 2.73 2.76
Giza 843 S1 23.23 25.66 56.46 75.90 50.00 61.93 2.39 2.94

S2 18.20 21.66 51.33 56.43 41.13 45.63 3.41 3.14
S3 39.66 28.23 106.3 64.20 54.03 50.00 2.64 2.64

Mean 27.03 25.18 71.37 65.51 48.38 52.52 2.81 2.90
Wade 1 S1 42.10 25.43 87.96 75.76 59.86 57.13 2.32 2.32

S2 27.90 31.10 57.56 84.20 45.56 61.80 1.90 1.90
S3 17.66 19.20 50.56 49.13 35.63 42.71 1.67 1.56

Mean 29.22 25.24 65.36 69.70 47.02 53.88 1.96 1.93
Line 15 S1 20.00 20.00 49.43 54.00 28.76 44.13 2.27 2.59

S2 18.96 23.66 47.10 52.00 28.36 40.50 2.86 2.57
S3 17.20 23.03 49.30 48.10 34.96 42.06 2.53 2.73

Mean 18.72 22.23 48.61 51.36 30.70 42.23 2.56 2.63
Line35 S1 21.10 21.00 59.00 54.76 54.10 47.43 2.75 2.88

S2 15.80 27.63 45.80 78.56 37.10 57.20 3.13 2.69
S3 19.63 19.76 45.90 54.86 37.73 40.23 2.67 2.67

Mean 18.84 22.80 50.23 62.73 42.97 48.28 2.85 2.75
Line 28 S1 37.96 17.50 93.63 45.53 55.13 33.80 2.77 2.77

S2 28.90 19.63 83.46 56.66 57.46 42.00 2.55 3.03
S3 30.20 34.43 80.43 85.86 49.96 58.00 1.22 1.22

Mean 32.35 23.85 85.84 62.68 54.18 44.60 2.18 2.34
Over all means S1 26.05 26.39 65.34 68.69 48.80 58.30 2.23 2.28

S2 24.32 28.64 61.73 74.42 44.44 62.14 2.49 2.41
S3 26.11 28.41 70.36 70.82 46.06 56.01 2.10 2.19

LSD for cultivars (C) 0.05 2.41 2.88 3.04 3.15 2.96 3.37 0.227 0.111
0.01 3.21 3.83 4.05 7.66 3.50 4.49 0.320 0.148

LSD for sowing date (S) 0.05 1.32 1.57 1.66 4.19 1.62 1.84 0.124 0.61
0.01 1.76 2.09 2.21 5.76 2.11 2.46 0.200 0.081

LSD for C x S 0.05 4.18 4.98 5.27 9.98 5.13 5.84 0.390 0.193
0.01 5.56 6.63 7.01 13.27 6.83 7.77 0.519 0.257
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Number of pods/plant was recorded (32.35 and 35.84) second season, respectively. The highest mean values
for Line 28 and cultivar 3 in the first and second season, (70.36 and 74.42) for No. of seeds /plant (Table 4) recorded
respectively. While, the lowest for this trait was obtained on latest and medium sowing dates in the first and second
from Line 15 (18.72 and 22.23) in the first and second season, respectively, while the lowest for this trait
season, respectively. The highest mean values (85.84 and obtained (61.73 and 68.69) on medium and first sowing
84.98) for No. of seeds/plant was recorded for Line 28 and dates in the first and second season, respectively.
Nubaria 3 in the first and second season, respectively, Maximum seed weight/plant (48.80 and 62.14 g) as
while the lowest for this trait was obtained from Line 15 affected by sowing dates was produced on the first and
48.61 and 51.36) in the first and second season, medium sowing dates in the first and the second season,
respectively. The highest seed weight/plant (54.18 and respectively. Mean values for seed yield (kg/plot) as
79.56g) was produced by line 28 and Nubaria 1 in the first affected by sowing dates indicated that the highest
and second season, respectively, whereas the lowest values (2.49 and 2.41 kg) for this trait was recorded at the
values for this trait was obtained from Line 15 (30.70 and medium sowing date in the first and the second season,
42.23)  in  the  first  and  second   season,  respectively. respectively. While, the lowest values for the trait was
The  maximum  seed  yield/plot  was  obtained  from Line produced (2.10 and 2.19 kg) on the latest sowing date in
35 and Giza 843 and calculated (2.85 and 2.90kg ) in the the first and the second season, respectively. 
first and second season, respectively, whereas the lowest
values for this trait (1.72 and 1.62kg) was obtained from Genetic Variability and Heritability: In the present study,
Nubaria  3.  and  2.90 kg/plot)  was  produced  from  Line high phenotypic coefficient of variation (PCV) (Tables 5
35 and Giza 843, whereas the minimum values (1.72 and and 6)  was  observed  for days to flowering (21.05%),
1.68 kg/plot) was obtained from Nubaria 3 in the first and plant height (23.10 %) and seed weight/plant(g) (28.02 %)
second season respectively. in the second season, No. of seeds/plant (23.98%) and

Contemplation of mean values for day to flowering as (22.04 %) in the first and second season, respectively
affected by sowing date (Table 3) demonstrated that there .Medium PCV were observed for days to maturity
is no significant effect in the first season and highly (16.26%and 16.55%) and No. of pods/plant (16.02 and
significant  effect  for  this  trait  in  the second season. 17.05%), in the first and the second season, respectively,
The highest values recorded (44.36 day) on latest sowing plant height (13.92%) and seed weight/plant(g) (16.58%)
date, while the lowest values for this trait obtained from in the first season, but the remaining traits showed low
the second sowing date (43.33 day). Also, there was a PCV (Tables 5 and 6). These results more or less are in
highly significant effect on days to maturity from sowing agreement with those reported by Swarup and Changle
date. The highest values for this trait (138.46 and 131.40 [16] and Mulualem et al. [17]. As reported previously by
day) were obtained on the first sowing date in the first other investigators like Bond [5], Mulualem et al. [17],
and second season, respectively. Regarding plant height, Omar et al. [18] and Abul-Naas et al. [19], the genetic
as affected by sowing date (Table 3) there is no variance components in traits such as seed yield, number
significant  effect  for this trait in the first season but of pods per plant, 100 seeds weight and plant height,
highly significant effect was found in the second season. played an important role in the total variation. High
The highest values recorded for this trait (131.96 cm) was genotypic coefficients of variation (GCV) (Tables 4 and 5)
obtained on the first sowing date. Significant effect for were observed for plant height (22.88%) and seed
No.  of branches/plant  as effected by sowing dates weight/plant (27.63%) in the second season, No. of seeds
(Table 3) were found in the second season only. The /plant (22.77% and 20.93%) in the first and second season,
highest No. of branches/plant as affected by sowing respectively. High GCV value of characters suggested the
dates recorded (4.08) on the latest sowing date in the possibility of improving these traits through selection.
second season. Similarly, El-Hosary and Nawar [20] estimated different

Results obtained for No. of pods/plant as effected by levels of GCV in faba bean. Moreover, the differences
sowing dates (Table 4) indicated that there is highly between PCV and GCV were very narrow which indicated
significant effect for this trait as effected by sowing dates the importance of genetic variance in the inheritance of
in the two seasons. The highest No. of pods/plant as the studied characters. Moderate genotypic coefficients
effected by sowing dates was found (26.11 and 28.64) on of variation were estimated for days to maturity (16.26%
the latest and medium sowing dates in the first and the and  16.55%)   and  No. of pods/plant (15.20% and16.04%)
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Table 4: Genetical parameters for days to flowering, days to maturity, plant height and number of branches in the two studied seasons 

Days to flowering Days to maturity Plant height No. of branches
-------------------------------- --------------------------------- -------------------------------- ---------------------------------

Genetical parameters 1 season 2  season 1 season 2  season 1  season 2  season 1  season 2 seasonst nd st nd st nd st nd

²G 25.53 8.38 362.63 321.50 261.56 663.78 0.91 0.42
²p 26.87 9.22 363.88 323.49 268.10 676.65 0.97 0.57

PCV 8.02 21.05 16.26 16.55 13.92 23.10 5.05 3.81
GCV 7.82 19.13 16.23 16.50 13.75 22.88 4.90 3.27
Hbs 95.01 90.88 99.81 99.38 97.56 98.09 93.81 73.68
GAM 24.31 12.85 28.26 31.07 23.65 41.44 49.78 28.96

Table 5: Genetical parameters for number of pods, number of seeds/plant, seed weight/plant and seed yield (kg/plot) in the two studied seasons

No. of pods/plant No. of seeds/plant Seed weight/plant (g) Seed yield/plot (kg)
-------------------------------- --------------------------------- -------------------------------- ---------------------------------

Genetical parameters 1 season 2  season 1 season 2  season 1  season 2  season 1  season 2 seasonst nd st nd st nd st nd

²G 58.91 71.60 392.01 341.16 117.87 449.03 0.526 0.572
²p 65.47 80.92 402.42 378.45 127.75 461.83 0.583 0.586

PCV 16.02 17.05 23.98 22.04 16.58 28.02 5.06 5.05
GCV 15.20 16.04 22.77 20.93 15.93 27.63 4.80 4.99
Hbs 89.98 88.48 97.41 90.14 92.26 97.22 90.22 97.61
GAM 58.19 58.63 50.81 54.81 46.13 73.01 62.22 66.70

Table 6: Correlation coefficients of the main traits of faba bean traits

Traits studied Seasons Days to flowering Days to maturity Plant height No. of branches/ plant No. of pods/ plant No. of seeds/ plant

Seed weight/plant 2012/2013 -0.024ns 0.30** 0.004ns 0.49** 0.68** 0.82**
2013/2014 -0.12ns 0.68** 0.66** 0.52** 0.74** 0.78**

No. of seeds/plant 2012/2013 0.046ns 0.23* -0.047ns 0.54** 0.89**
2013/2014 -0.12ns 0.68** 0.66** 0.52** 0.74**

No .of pods/plant 2012/2013 0.024ns 0.26* -0.032ns 0.55**
2013/2014 -0.03ns 0.64** 0.51** 0.50**

No. of branches/plant 2012/2013 0.32** 0.29** 0.07ns
2013/2014 -0.03ns 0.41** 0.21*

Plant height 2012/2013 -0.12ns 0.13ns
2013/2014 -0.16ns 0.84**

Days to maturity 2012/2013 -0.33**
2013/2014 -0.10ns

in the first and the second season, respectively, plant little environment effect on the expression of these
height  (13.75%)  and  seed weight/plant(15.93%) in the characters. It is interesting to note that the differences
first season. These results were also reported by between GCV and PCV values were at minimum implying
Mulualem et al. [17], Abul-Naas et al. [19] and El-Hosary least influence of environment and additive gene and
and Nawar [20]. Low GCV was observed for days to effects indicating that genotypes can be improved and
flowering (8.02%) in the first season, No. of branches selected for these characters. Heritability (Hbs) in broad
(4.90% and 3.27%) and seed yield (4.80 and 4.99%) in the sense estimates (Tables 4 and 5) were generally high for
first and the second season, respectively. all studied traits which ranged from 73.68% for No. of

Results obtained from the present study had revealed branches to 99.81% for days to maturity. The highest
moderate GCV and PCV indicating still there is possibility estimate of broad sense heritability was recorded by grain
of improvement of genotypes through these traits. yield (Table 5), hence, these traits can be assumed as
Similarly, Mulualem et al. [17] and El-Hosary and Nawar mainly determined by their genetic constitution which
[20] estimated different levels of GCV in faba bean. makes selection for these traits easy because genetic
Moreover, phenotypic coefficient of variation (PCV) effect is more evident than environmental effect. However,
values for most traits was close to the corresponding higher heritability showed additive effects and more gain
genotypic coefficient of variation (GCV) values showing of selection in next generations when coupled with high
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genetic advance. Dixit et al. [21] reported that high considered for analysis showed high heritability,
heritability and GCV were not always associated with high constituting high breeding value which has more additive
genetic advance. Meanwhile, Swarup and Changle [16] genetic effects which is important for crop improvement.
reported that both heritability and GCV% gave the best These results were also reported by Mulualem et al. [17,
picture for the expected genetic advance. Traits that Abul-Naas et al. [19], El-Hosary and Nawar [20] and
showed high and moderate heritability are found to have Mahmoud and Al-Ayobi [23]. 
high GCV value than traits that showed low heritability.
Selection for these traits is relatively easy because most Simple Correlation Coefficients: Correlation coefficient
of the variation is genetic rather than environmental. On analysis is a handy technique, which elaborates the
the other hand, traits with high PCV have less heritability degree and extent of relationship among important plant
which means variation for these traits is more of characters and it provides basic criteria for selection and
environmental than genetic and it is not advisable to leads to directional model based on yield and its
select for these traits. Dabholkar [22] explained that components in the field experiments. Yet, the information
whenever values are stated for heritability of a character, it supplies about the nature of association is often
it refers to a particular population under particular incomplete. The simple correlation coefficients between
environmental conditions. Accordingly, all the agronomic each two traits (Table 6) of plant yield and its components
characters considered for analysis showed high were calculated at the combined correlation values
heritability, constituting high breeding value which has between seed yield/plant and each of other traits. Positive
more additive genetic effects which is important for crop and significant correlation coefficients were obtained
improvement. Heritability, which measures phenotypic between seed weight /plant and each of days to maturity
variance and is attributable to genetic causes, is another (r = 0.30** and 0.68** ), No. of branches plant (r = 0.49**
important consideration for a successful breeding and 0.52** ), No. of pods/ plant (r = 0.68** and 0.74** ),
program. Heritability with genetic advance helps in No. of seeds plant (r = 0.82** and 0.78** ) in the first and
understanding the mode of inheritance of quantitative the  second  season,  respectively,  while   plant   height
traits. (r = 0.66**), in the second season only (Table 6). Positive

Estimation of Expected Genetic Advance: Genetic gains between No. of seeds / plant, number of pods/plant and
that expected from selecting the top 5% of the genotypes, each of days to maturity (r = 0.23** and 0.68** ), No. of
as a percent of the mean, varied from 12.85% for days to branches  plant  (r  =  0.54**  and  0.52**  ),  No.   of  pods
flowering to 73.01 % for seed weight/plant (g), indicating (r = 0.89** and 0.74**), No. of seeds / plant (r = 0.82**
an increase of 12.85 to73.01 % made by selection for these and 0.78** ) in the first and the second season,
traits under similar conditions (Tables 4 and 5). In the respectively, while, plant height (r = 0.66**), in the second
present study, high values of genetic advance for most season only. No. of pods per plant had a significant
studied traits with high heritability estimates were positive correlation with days to maturity (r = 0.26** and
recorded and should be considered simultaneously for 0.64**),  No.  of branches plant (r = 0.55** and 0.50**),
their improvement through selection. The low values of No. of branches had a significant positive correlation with
expected genetic advance for days to flowering were due days to maturity (r = 0.29** and 0.41**) in the first and
to low variability for the traits indicated by the medium the second season respectively, while, days to flowering
GCV and PCV values. Therefore, even if heritability in the first season (r = 0.32**) and plant height (r = 0.21*),
estimates provide basis for selection on phenotypic in the second season only. In the present study, plant
performance, the estimates of heritability and genetic height had a significant (p<0.01) positive correlation with
advance should always be considered simultaneously, as days to maturity (r = 0.84**) in the second season only.
high heritability is not always associated with high Negative and significant correlations were observed
genetic advance [15]. Presence of genetic variability and between days to maturity and days to floweing (r = -
heritability estimates would be helpful to the breeder to 0.33**) in the first season. Non-significant, correlation
estimate genetic advance and to predict percentage of was found for all the other studied traits of faba bean
genetic advance in the population(s) under study. (Table 6). This results shows that yield of plant is
Success of genetic improvement is attributed to the determined by these traits. These results are in
magnitude and nature of variability present for a specific disagreement with those obtained by Bond [5], Lawes [6],
character. Accordingly, all the agronomic characters Shalaby  and  Katta  [7], Poulsen and Kundesn [24],

and significant correlation coefficients were obtained
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Ulukan et al. [25] and Alghamdi and Ali [26]. Bianco et al. 4. Bora, G.C., S.N. Gupta, Y.S. Tomer and S. Singh, 1998.
[27] found positive relationships between yield and plant Genetic variability, correlation and path analysis in
height, number of branches and pods/plant, number of faba  bean   (Vicia   faba).  Indian  J.  Agric.  Sci.,
seeds/pod and 1000-seed weight, whereas, seed yield was 68(4): 212-214. 
negatively correlated with flowering date and the lowest 5. Bond, D.A., 1966. Yield and components of yield in
node  bearing pods. These findings indicate that selection diallel crosses between inbred lines of winter beans
for each of No. of branches, No. of seeds/plant and (Vicia faba L.). J. Agric. Sci. Camb., 57: 352-336. 
number of pods/ plant, would be accompanied by high 6. Lawes, D.A., 1974. Field beans: improving yield and
yielding ability under such conditions. These results are reliability. Span, 17: 21-23. 
in disagreement with those obtained by Mulualem et al. 7. Shalaby, T.A. and Y.S. Katta, 1976. Path coefficient
[17], Al-Ghamdi [28] and Ebrahim et al. [29]. analysis of seed yield and some agronomic

CONCLUSION Res. Tanta Univ., 2(2): 70-79.

The present study illustrated the existence of wide Procedures for Agricultural Research. 2  Ed. John
ranges of variations for most of the studied traits among Wiley and Sons, New York.
faba bean genotypes and opportunities of the genetic 9. Sharma, J.R., 1998. Statistical and Biometrical
gain through selection or hybridization. Phenotypic and Techniques in Plant Breeding. New Age International
genotypic correlation analysis showed the positive Publication, New Delhi, pp: 432. 
correlation of seed yield/plant with important yield 10. Burton, G.W. and E.W. De Vane, 1953. Estimating
components. Hence, improving one or more of the traits heritability in tall Fescue (Festuca arundinacea) from
could result in high seed yield for faba bean. Presence of replicated clonal material. Agron. J., 45: 478-481. 
genetic variability and heritability estimates would be 11. Sivasubramanian, S. and P. Madhava Menon, 1973.
helpful to the breeder to estimate genetic advance and to Genotypic and phenotypic variability in Rice, Madras
predict percentage of genetic advance in the Agric. J., 60: 1093-1096.
population(s) under study. Success of genetic 12. Falconer, D.S. and T.F.C. Mackay, 1996. Introduction
improvement is attributed to the magnitude and nature of to Quantitative Genetics. 4  Ed. Longman, New York,
variability present for specific trait. Accordingly, all the pp: 580. 
agronomic traits considered for analysis showed high 13. Robinson, H.F., R.H. Comstock and P.H. Harvey,
heritability, constituting high breeding value which has 1949. Estimate of heritability and the degree of
more additive genetic effects which is important for crop dominance in corn. Agron. J., 41: 353-359.
improvement. Some genotypes gave stability and highest 14. Allard, R.W., 1960. Principles of Plant Breeding. John
in the seed weight\plot such as Sakha 4 and Line 15 over Wiley and Sons. Inc. New York.
two  seasons and the three planting dates, while, Giza 843 15. Johnson, H.W., H.F. Robinson and R.E. Comstock,
give the highest seed weight/plot during two seasons and 1955. Estimates of genetic and environmental
the three planting dates. variability in soybean. Agron. J., 47: 314-318.
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