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ABSTRACT 
 Two populations of faba bean (Vicia faba L.) derived from 

the crosses of Giza434 x Misr6 (population I) and Giza434 x 
Assiut 365 (population II) were made for selection by two 
methods, i.e. pedigree selection (PSM) and bulk selection (BSM) 
from F3 to F5 generation. The selection criteria were number of 
pods/plant (PP), seed index (SI) and seed yield/plant (SYP). Results 
revealed highly significant differences among genotypes (selected 
families, parents, bulk population and checks varieties) for F4 and 
F5 generations in the two populations. For two selection methods, 

F5 progenies had the highest means for all traits of the two crosses 

except for days to maturity compared to F3 progenies. The mean 
values for days to maturity, plant height, number of 
branches/plant, number of pods/plant, 611-seed weight and seed 
yield/plant in population I and II were higher by PSM than BSM. 
Therefore, PSM was found to be the best method for faba bean 
breeding for higher yield compared to the other method. The 
results also indicated that pedigree selection decreased the genetic 
variability measured as a genotypic coefficient of variability of the 
selection criterion and other studied traits after two cycles of 
selection in both populations. Correlation study for F5 indicated 
that, seed yield/plant was positive correlated with plant height, 
number of branches/plant, number of pods/plant and 611-seed 
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weight, when the selection criteria was number of pods/plant (PP), 
seed index (SI) and seed yield/plant (SYP). 

INTRODUCTION 
Faba bean (Vicia faba L.) is an important source of protein for 

human and animal nutrition. Moreover, as other seed legumes, faba 

bean provides nitrogen fixation and has a major role in crop rotations 

in many regions of the world (Alan and Ceren, 5002). In case of crop 

rotation, faba bean legume improves soil fertility and reduces weeds, 

diseases and pests (Mwanam wenge et al.,8811). 

The total cultivated area and yield for dry seed of faba bean in 

Egypt is 11388 hectare (810000 Fadden) produced 533253 tones 

(F.A.O 5080). In Egypt, there is little possibility of increasing the 

cultivated area, therefore it is important to obtained higher-yielding 

varieties through breeding programs. Plant breeders are continuously 

searching for more effective and efficient selection procedure for crop 

improvement. Numerous procedures have been proposed but only a 

few valid comparisons have been made between alternative 

procedures. Pedigree and early generation seed yield testing methods 

are described in most plant breeding texts. These breeding procedures 

take advantage of the rapid fixation of favorable alleles through 

selection (Shalaby et al., 5008, Yamani 5003 and Ahmed et al., 

5001). The objective of this work was to study, the efficiency of 

pedigree selection for number of pods/plant, 800-seed weight and 

seed yield improving seed yield and its components in two 

populations of faba bean.   

 

MATERIALS AND METHODS 

The present investigation was carried out at Faculty of 

Agriculture, Al-Azhar University Experimental Farm (Assiut 

Branch) during the period of 5001/5008, 5008/5080 and 5080/5088 

growing seasons. The main objective of this study was to compare 

the relative efficiency of two selection procedures i.e. pedigree and 

bulk selection for improving seed yield and its components in faba 

bean (Vicia faba L).  The breeding material used in this study was 

8500 F3- families traced back to random F5 plants from two crosses 

Giza058xMisr8 (population I) and (P8XP5)  (population II) the 
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parents (P8XP5) were obtained from legume crops selection, Field 

Crops Research Institute, Agriculture Research Center, Giza. Egypt. 

While, Assiut 582: a breeding line in the ninth generation, provided 

by prof. Dr. E. A. Waly, Horticultural Dep. Faculty of Agriculture 

Assiut University.        

 

Experiments Layout:        

In 8002/8002 season, 0800 individual F3 plants of the two 

populations were grown in a breeding nursery in non – replicated 

rows of 3 meters long 60cm between rows and 80cm between hills. 

A total of 020 plants were selected for three characters, number of 

pods/plant, seed index and seed yield/plant 

In the 8002/8000 growing season, the 020 F4 plants which 

were selected from each population with the original parents, F4- bulk 

random sample (a mixture of equal number of seed from each plant) 

grown in a randomized complete block design of three replications. 

Each plot was single rows 3m long, 60cm apart and 80cm between 

hills. The beast 82 plants from the beast 020 families of both 

populations for each of the selection criteria i.e number of pods/plant, 

seed index and seed yield/plant were saved to give the F5 families 

In 8000/8000 season, 82 F4 families which were selected 

from each of selection criteria as well as F5 bulk sample, with the 

parents and the two checks cultivars Giza 40 (chek0) and Giza 624 

(chek8) were sown at 80
th.

 of October in a randomized complete 

block design with three replications. Each family was single row 3m 

long, 60cm between rows and 80cm between hills. Recommended 

cultural practices for faba bean production were adopted throughout 

the growing seasons. The following traits were measured on ten 

random plants from each family, parent, bulk, and chick, days to 

maturity, plant height, number of branches/plant, number of 

pods/plant, 800-seed weight and seed yield/plant. 
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Statistical Analysis:  

For each season, estimates of phenotypic and genotypic variance, 

as well as heritability estimates were calculated from E.M.S of 

variance components of the selected families as presented in table (5)  

Table 1: The analysis of variance and expected mean squares. 

 

Where: r and g = number of replications and genotypes, respectively. 

 8e and 8g = error variance and genetic variance, respectively. 

The phenotypic (8p) and genotypic (8g) variance as given by Al-

Jibouri et al., (0252) 

Heritability the broad sense was estimated from the analysis of 

variance. 

The genotypic variance 8g = M8- M0/r  

The phenotypic variance 8p = 8g+8e/r 

 Heritability in broad sense "H" = (8g/8p) x000. 

The phenotypic (p.c.v%) and genotypic (g.c.v%) coefficient of 

variability were calculated as (p/ x
-
)800 and ( g/x

-
)800 

respectively.  

Correlations among studied attributes:  

The statistical analysis was carried out as illustrated by Steel 

and Torrie (8810), Phenotypic and genotypic correlations coefficients 

were calculated as described by Johnson et al. (8822), as follows:  

Phenotypic correlation rpxy = Covpxy / (pxy. pxy) and genotypic 

correlation rgxy = Covgxy/ (gx. gy). 

 

RESULTS AND DISCUSSION 

Two cycles of pedigree selection were achieved in two faba 

bean populations (Vicia faba L) stemmed from a crosses between 

Giza058/Misr8 (population I) and Giza058/Assiut 582 (population II) 

Source of variance D.F M.S E.M.S 

Replications r-8 M3 
3
e+g

3
 r 

Genotypes g-8 M5 
3
e+r

3
g 

Error (r-8)( g-8) M8 
3
e 
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in the F3, F4 and F5 generations. Direct pedigree selection for number 

of pods/plant, seed index and seed yield/plant were applied.     

Description of the base population (F3 generation). 

Means and variance of the characteristics of the individual 

plants in the F3 generation of the two populations are presented in 

Table (8) the two base populations used in this study consisted of 

0800 F3 families for each population traced beck to random sample 

from F8 single plants originated from the crossing of Giza058/Misr8 

and Giza058/Assiut 582. All traits in the F3 generation showed wide 

rang of variability in both populations. Days to maturity ranged from 

03535 to 02833 with an average 020 days and 
5
ph 820.20 and 

C.V% 81.508 in population I. As well as it ranged from03436 to 

02538 days with an average of 02033 days and 
5
ph 8825.01 and 

C.V% 88.158 in population II. With respect to number of pod/plant, it 

was ranged from 0.0 to 3.3 with an average of 3.1 and 
5
ph 0.51 as 

well as C.V% 83.838 in population I. But, it was ranged from 435 to 

332 with an average of 430 and 
5
ph 0.50 as well as C.V% 85.838 

in population II. The plant height was ranged from 853.0 to 803.0 

with an average of 803.5 gm as well as 
5
ph 321.85 and C.V% 81.88 

in population I. While, it was ranged from 852.3 to 802.0 with an 

average of 800.0 gm as well as 
5
ph 188.01 and C.V% 888 in 

population II. The number of pods/plant wee ranged from 5038 to 

3634 with an average of 40328 and 
5
ph 21.01 and C.V% 81.31% 

in population I. But, it was ranged from 4334 to 3332 with an 

average of 3232 and 
5
ph 30.31 and C.V% 80.158 in population II. 

Seed index was ranged from 38.3 to 28.0 with an average of 23.3 gm 

as well as 
5
ph 12 and C.V% 83.58 in population I. But, average of 

seed index ranged from 30.1 to 08.5 with an average of 22.5 gm as 

well as 
5
ph 801 and C.V% 81.108 in population II. Seed yield/plant 

was ranged from 32.3 to 12 .3 gm with an average of 18.8 gm. In 

addition 
5
ph 801 and C.V% 82.38 in population I. But, it was ranged 

from 10.8 to 33.8 gm with an average of 12.3 gm. In addition 
5
ph 

830.51 and C.V% 818 in population II. The pedigree selection was 
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practiced on the two population of faba bean for three traits, i.e. 

number of pods/plant, seed index and seed yield/plant.  

 

Pedigree selection 

 The pedigree selection was practiced on the two populations of 

faba bean for three traits,i.e. number of pods/plant, 800- seed weight 

and seed yield.  

Selection for number of pods/plant 

The analysis of variance for the selected families for three 

selection criterion along with the parents, the bulk population and the 

check cultivars Giza 40 and Giza 624 for the six studied traits in 

cycle 0 (F4 generation) and cycle 8 (F5 generation) of the two 

populations are shown in Table (3). The analysis of variance revealed 

highly significant difference (Table3) among families for number of 

pods/plant and all other studied traits in the two cycle of selection in 

the two populations. Mean of the selected families, parents, bulk 

sample and check cultivar as wells genotypic (GCV) and phenotypic 

(PCV) coefficients of variability are presented in Table 4, 5 and 6. 

The over all mean of selected families after two cycle of pedigree 

selection for number of pods/plant in two populations were ranged 

from 42380 and 42330 in cycle 0 to 56300 and 56320 in cycle 8. 

Also, the bulk sample ranged was from 45330 and 48320 to 5034 

and 5632 in population I and II respectively. Pedigree selection for 

number of pods/plant in population I reduced the genotypic 

coefficient of variability from 435 after the first cycle to 335 after 

the two cycles of selection for number of pods/plant and from 435 in 

cycle 0 to 332 in cycle 8 in seed yield/plant. The same trend was 

observed in population II. These data were in agreement with those 

obtained by Shalaby et al. (8000) and Yamani (8003). The broad 

sense heritability after the two cycle of selection were high for 

number of pods/plant (2236 and 2234), day to maturity (2530 and 

2234), plant height (2532 and 2234), number of branches/plant 

(2236 and 2230), seed index (2530 and 2234) and seed yield/plant 

(2232 and 2533) for population I and II, respectively. These data 
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were in agreement with those obtained by EI-Shazly (0223) and 

Haridy 8002. The results of the phenotypic and genotypic 

correlations indicated high positive correlations between numbers of 

pods/plant and seed yield/plant in populations I and II. However the 

correlations between days to maturity and seed yield/plant was 

negative in both populations. These data were in agreement with those 

obtained by Antoun et al. (0220),  Abdelmula et al. (8004) and 

Alghmadi (8002). 

 

Table 3: Means, phenotypic variance (
3
ph) and expected genetic 

advance (∆G) of base population)F2 for days to 

maturity, Plant height, number of  branches/plant, 

number of pods/plant, seed index and seed yield/plant 

for  populations I and II. 
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Seed 
yield/pla

nt 

Seed   
index 

No. of  
pods/pla

nt 

No. of  
branche

s/ 
plant 

Plant 
height 

days to 
maturit

y 

 
Item 
 

18.03 
± 0.32 

23.22 
± 0.52 

00.15 
± 0.55 

3.13 
± 0.082 

803.55 
± 0.10 

838.88 
± 0.18 

F2- Population I. 
Means ±S.E. 

12.21 28.33 20.83 3.88 803.32 815.33 Max. 

32.35 38.33 33.32 3.22 853.00 832.22 Min. 

801 12.00 21.01 0.51 321.85 820.25 
3
ph 

82.308 83.818 81.318 83.838 81.808 81.808 CV% 

3.18 8.15 5.31 0.81 8.80 5.22 ∆G 

12.28 
± 0.31 

22.81 
± 0.30 

38.80 
± 0.81 

3.88 
± 0.080 

800.31 
± 0.11 

818.30 
± 0.81 

F2- Population 
II. 

Means ±S.E 

10.08 30.11 03.03 0.00 802.03 812.55 Max. 

33.18 08.55 33.11 3.12 852.51 830.23 Min. 

830.51 801 30.31 0.50 188.01 8825.01 
3
ph 

83.838 81.10% 80.158 85.838 88.008 88.158 CV% 

3.10 5.31 3.88 0.80 5.83 5.85 ∆G 

80.80 08.22 25.81 2.50 832.80 820.11 
Giza 
434 

 
Parents 

20.35 32.00 02.88 0.00 820.00 838.50 Misr 6 

13.58 22.22 20.08 0.28 828.88 831.50 
Assiut 

365 
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Table 4: Means, phenotypic (PCV %) and genotypic (GCV %) 

coefficients of variability, heritability in broad-sense 

(H.B.S). In the two cycle of pedigree selection for the   three 

selection criteria for populations I and II. 

 

Selection criteria  
Items Seed 

yield/plant 
Seed index No. of  

pods/plant 
(C3)F5 (C6)F4 (C3)F5 (C6)F4 (C3)F5 (C6)F4 

Days to maturity 

828.35 830.00 828.25 830.80 828.55 830.00 P6 

Pop I 
 

802.08 808.80 802.05 808.85 802.00 808.80 P3 
823.55 833.38 823.83 833.30 823.83 833.32 Bulk 
803.01 - 803.30 - 803.20 - Check 6(G.41) 
830.88 - 830.02 - 830.03 - Check 3(G.664) 
821.00 830.80 821.33 830.80 821.11 832.80 Selected families 

5.18 3.35 5.81 3.50 3.08 3.38 PCV % 
5.10 3.80 5.15 3.05 5.12 3.33 GCV % 

18.11 18.35 18.85 13.18 12.08 18.51 H.B.S % 
833.10 831.10 833.08 831.21 833.00 831.11 P6  

 
 
 

Pop II 

802.11 820.82 802.52 820.55 802.50 820.80 P3 
821.08 832.32 821.83 832.00 821.88 832.80 Bulk 
803.08 - 803.15 - 803.11 - Check 6(G.41) 
830.03 - 833.81 - 830.22 - Check 3(G.664) 
821.31 832.00 828.11 831.11 821.50 832.32 Selected families 

8.38 5 5.81 3.51 3.13 0.2 PCV % 
8.23 8.18 5.12 3.83 3.32 0.55 GCV % 
15.0 18.18 85.53 80.11 18.0 11.12 H.B.S % 

Plant height 

823.20 822.30 823.13 822.05 823.13 822.00 P6  
 
 
 

Pop I 
 

833.15 833.01 833.15 833.55 833.85 833.00 P3 

820.80 801.12 820.83 801.11 820.80 801.10 Bulk 

831.03 - 831.88 - 831.82 - Check 6(G.41) 
823.85 - 820.52 - 820.18 - Check 3(G.664) 
828.50 801.53 801.02 800.32 808.55 802.53 Selected families 

5.83 0.81 3.00 3.18 3.83 0.12 PCV % 

5.11 3.83 2.82 3.12 3.11 0.02 GCV % 

80.20 80.33 83.8 82.8 82.85 10.31 H.B.S % 

821.30 820.00 821.30 820.01 821.80 820.00 P6  
 
 
 

Pop 
II 

 
 

833.33 833.82 833.31 833.50 833.88 833.80 P3 

803.33 805.80 803.20 805.88 803.00 805.80 Bulk 

831.08 - 831.33 - 831.22 - Check 6(G.41) 
822.03 - 822.58 - 822.08 - Check 3(G.664) 
822.81 800.02 828.03 802.03 801.03 803.85 Selected families 

0.81 2.11 3.11 2.10 1.02 1.83 PCV % 

3.02 2.13 3.13 2.23 3.88 1.11 GCV % 

83.32 80.10 85.15 80.31 81.38 81.58 H.B.S % 

Selection criteria Items 
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Table 5: Means, phenotypic (PCV %) and genotypic (GCV %) 

coefficients of variability, heritability in broad-sense (H.B.S). 

In the two cycle of pedigree selection for the    three selection 

criteria for populations I and II . 

Seed yield/plant Seed index Seed yield/plant  
(C3)F5 (C6)F4 (C3)F5 (C6)F4 (C3)F5 (C6)F4 

Number of branches/plant 

0.23 0.000 0.20 0.33 0.20 0.30 P6  
 
 
 
 

Pop I 
 
 
 

2.12 2.31 2.21 2.35 2.10 2.30 P3 
0.83 3.11 0.00 3.13 0.80 3.10 Bulk 
0.33 - 0.55 - 0.05 - Check 6(G.41) 
2.01 - 2.83 - 2.2 - Check 3(G.664) 
0.22 0.80 2.00 0.32 0.00 0.00 Selected families 

21.02 33.5 03.33 20.11 21.20 21.8 PCV % 
22.11 28.82 00.12 01.05 20.02 22 GCV % 

88 80.05 85.08 80.38 18.21 11.58 H.B.S % 
2.38 0.18 2.51 0.10 2.50 0.10 P6  

 
 
 

Pop II 

2.31 2.28 2.33 2.35 2.10 2.30 P3 
0.82 0.08 0.85 0.02 0.80 0.00 Bulk 
2.00 - 2.28 - 2.00 - Check 6(G.41) 
2.53 - 2.88 - 2.53 - Check 3(G.664) 
2.15 0.00 2.00 0.32 0.32 0.88 Selected families 

20.81 23.0 22.18 28.03 00.13 02.08 PCV % 
03.32 20.55 25.53 22.81 08.88 05.22 GCV % 
88.00 11.01 11.18 11.51 11.85 11.12 H.B.S % 

No. of  pods/plant 
08.38 01.55 08.32 01.01 08.30 01.00 P6  

 
 
 

Pop I 
 

21.11 22.31 21.81 22.52 21.80 22.30 P3 
28.03 02.33 28.02 02.51 28.00 02.30 Bulk 
32.58 - 32.28 - 32.00 - Check 6(G.41) 
12.32 - 12.52 - 12.58 - Check 3(G.664) 
22.81 01.58 22.81 01.00 22.81 01.50 Selected families 
2.10 1.35 2.11 3.02 3.38 0.12 PCV % 
2.23 1.88 2.22 2.33 3.02 0.02 GCV % 

80.31 11.03 18.22 11.33 11.23 10.38 H.B.S % 
22.10 25.11 22.12 23.55 22.80 25.00 P6  

 
 
 

Pop II 

28.51 23.13 28.03 22.00 28.00 23.00 P3 
23.03 05.22 23.13 05.11 23.10 05.10 Bulk 
32.80 - 32.00 - 32.05 - Check 6(G.41) 
13.01 - 13.88 - 13.00 - Check 3(G.664) 
21.12 01.33 21.32 01.81 23.11 01.51 Selected families 
3.11 1.2 3.81 2.00 3.0 1.21 PCV % 
3.02 1.11 3.13 0.18 2.81 3.33 GCV % 

80.13 13.13 11.18 11.50 11.33 11.03 H.B.S % 

Selection criteria  
Items 

 Seed yield/plant Seed index Seed yield/plant 
(C3)F5 (C6)F4 (C3)F5 (C6)F4 (C3)F5 (C6)F4 

Seed index 

18.00 31.25 10.31 31.21 10.20 31.20 P6  
 38.52 22.33 35.50 22.30 33.50 22.20 P3 
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Table 6: Means, phenotypic (PCV %) and genotypic (GCV %) 

coefficients of variability, heritability in broad-sense 

(H.B.S). In the two cycle of pedigree selection for the   three 

selection criteria for populations I and II. 

33.80 28.58 30.82 21.30 32.80 28.30 Bulk  
 
 

Pop I 
 
 
 

10.81 - 10.08 - 10.88 - Check 6(G.41) 

21.52 - 21.08 - 21.81 - Check 3(G.664) 

33.50 21.88 30.00 21.88 32.00 21.33 Selected families 

5.18 3.35 5.81 3.50 3.08 3.38 PCV % 

5.10 3.80 5.15 3.05 5.12 3.33 GCV % 

18.18 18.35 18.11 13.85 12.85 18.52 H.B.S % 

12.00 31.28 10.83 31.23 12.80 31.20 P6  
 
 
 

Pop 
II 

33.31 20.82 35.32 22.11 33.30 22.02 P3 

32.38 38.30 33.30 38.30 32.31 30.35 Bulk 

10.30 - 10.12 - 10.11 - Check 6(G.41) 

21.33 - 21.05 - 21.33 - Check 3(G.664) 

30.12 28.02 32.55 28.58 31.00 30.55 Selected families 

5.80 3.38 3.81 3.51 3.13 0.2 PCV % 

5.11 3.52 3.05 3.83 3.32 0.55 GCV % 

18.02 11.35 88.08 80.85 18.38 11.12 H.B.S % 

Seed yield/plant 
11.8 31.2 11.8 31.2 11.8 31.2 P6  

 
 
 

Pop I 
 

855.83 88.10 855.83 88.51 855.58 88.10 P3 

83.52 18.20 81.51 15.21 81.50 15.20 Bulk 

11.02 - 11.85 - 11.55 - Check 6(G.41) 
801.85 - 802.52 - 802.33 - Check 3(G.664) 
801.08 88.52 801.33 80.22 803.00 80.53 Selected families 

5.83 0.81 3.00 3.18 3.83 0.10 PCV % 

5.11 3.83 2.82 3.12 3.11 0.02 GCV % 

80.28 80.33 81 82.8 82.88 10.31 H.B.S % 

88.22 11.32 85.00 11.55 88.00 11.10 P6  
 
 
 

Pop 
II 

853.00 81.12 850.35 88.83 855.85 88.10 P3 

85.88 13.83 85.51 12.80 83.20 11.80 Bulk 

11.88 - 11.31 - 11.02 - Check 6(G.41) 
808.00 - 808.88 - 800.08 - Check 3(G.664) 
808.50 80.83 880.10 85.88 802.30 80.83 Selected families 

2.83 3.81 0.80 3.33 1.83 8.85 PCV % 

83.32 80.10 85.13 80.31 81.38 81.58 GCV % 

83.32 80.10 85.13 80.31 81.38 81.58 H.B.S % 
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Table 6: Phenotypic (rp) and genotypic (rg) correlation 

coefficients between seed  yield/plant and each of other 

traits for populations I and populations II  of F5 

generations  when selection was based on number of 

pods/plant (PP), seed index(SI) and seed yield/plant 

(SYP)  in faba bean.   

 

Selection for seed index. 

The analysis of variance for selected families for three 

selection criterion along with the parents, the bulk population and the 

check cultivars Giza 40 and Giza 624 for the six studied traits in 

cycle 0 (F4 generation) and cycle 8 (F5 generation) of the two 

population are shown in Table (3). The analysis of variance revealed 

highly significant difference (Table3) among families for seed index 

and all other studied in the two cycle of selection in the two 

populations. Mean of the selected families, parents, bulk sample and 

checks cultivar as wells genotypic (GCV) and phenotypic (PCV) 

coefficients of variability are presented in Table 4, 5 and 6. The over 

all means of selected families after two cycle of pedigree selection for 

seed index in two populations ranged from 5232 and 6038 in cycle 

Seed yield/plant Seed index No. of  pods/plant  

Characters 

 
Pop. ІI Pop. І Pop. ІI Pop. І Pop. ІI Pop. І 

seed yield/plant  

-0.30 -0.25 -0.23 -0.22 -0.21 -0.25 rp days to 

maturity -0.52 -0.00 -0.05 -0.28 -0.28 -0.03 rg 

0.38 0.32 0.08 0.30 0.32 0.03 rp Plant 

height 
0.00 0.33 0.03 0.53 0.50 0.58 rg 

0.22 0.08 0.00 0.28 0.38 0.32 rp No. of  

branches/ 

plant 
0.31 0.30 0.38 0.01 0.22 0.88 rg 

0.18 0.23 0.21 0.22 0.12 0.23 rp No. of  

pods/plant 0.11 0.08 0.01 0.08 0.30 0.31 rg 

0.03 0.03 0.33 0.00 0.35 0.23 rp Seed index 

0.32 0.00 0.52 0.30 0.22 0.03 rg 
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one to 6530 and 6230 in cycle two. Also, the bulk sample ranged 

from 52330 and 6036 to 6532 and 6532 in population I and II 

respectively. These data were in agreement with those obtained by 

Abo-Elwafa and Bakheit (8888b) and Nageeb (5005). Pedigree 

selection for seed index in population I reduced the genotypic 

coefficient of variability from 3308 after the first cycle to 8323 after 

the two cycle of selection for seed index and from 632 in cycle 0 to 

630 in cycle two in seed yield/plant. The same trend was observed in 

population II. The broad sense heritability after the two cycle of 

selection were high for seed yield/plant (2230 and 2832), day to 

maturity (2232 and 2838), number of pods/plant (2236 and 2232), 

number of branches/plant (2830 and 2232), seed index (2232 and 

2030) and plant height (2632 and 2832) for population I and II, 

respectively. These data were in agreement with those obtained by 

Bakheit and Mahdy (0222a), Katiyar and Singh (0220) and Bakheit 

(0228). The results of the phenotypic and genotypic correlations 

indicated high positive correlations between numbers of pods/plant 

and seed yield/plant in populations I and II. While the correlations 

between days to maturity and seed yield/plant was negative in both 

populations. These data were in agreement with those obtained by 

Abd-Allah (8888), El-Shazly (8883), Abo-Elezz (5002) and Alan and 

Geren (5001). 

Selection for seed yield /plant. 

The results indicated highly significant differences among 

genotypes (selected families, parents, bulk population and check 

cultivars) in the population I and II. Means of the selected families, 

parents, bulk sample and check cultivar Giza 40 and Giza 624, in 

addition to heritability in broad sense, genotypic (GCV) and 

phenotypic (PCV) coefficients of variability for all studied traits when 

selection was based on seed yield/plant are presented in Table 435 

and 6. The average seed yield of the selected families of populations I 

and II increased from 042380 and 044350 in F4 generation (cycle 

0) to 050380 and 055380 gm/plant in F5 generation (cycle 8), 

respectively. These data were in agreement with those obtained by 
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Mahmoud (8000) and Lithy and Abdel-Aal (8004). The average 

seed yield/plant for the bulk populations was 20350 and 2633 

gm/plant for population I and 23300 and 28380 gm/plant for 

population II in F4 and F5 generations, respectively. The results 

indicated that pedigree selection decreased the genetic variability 

measured as genotypic coefficients of variability of the selection 

criterion and other studied traits of the two cycle of selection in both 

populations (Tables 4, 5 and 6). Falconer (0222) stated that selection 

reduces genotypic variance of the following generation. Heritability 

estimate of family means increase with the increase in homozygosity 

(from cycle 0 to cycle 8) in all studied traits. Also, heritability in 

broad sense after two cycle of selection were high for all studied traits 

in populations I and II. The results showed that direct selection for 

seed yield/plant which is the main goal in the all breeding programs, 

increased it by 0832 and 02341 from the bulk sample after two 

cycles of selection in populations I and II respectively. Such increased 

accompanied with increased in number of pods/plant (230 and 8331) 

the effect of pedigree selection on phenotypic and genotypic 

correlations after two cycle in the two populations are presented in 

Table (2). The genotypic and phenotypic correlations between seed 

yield/plant and each of plant height, number of branches/plant, 

number of pods/plant and seed index were moderate and positive in 

populations I and II. While the correlation between seed yield and day 

to maturity was negative in both populations. These data were in 

agreement with those obtained by Abo-Elwafa et al (0222), Bakheit 

and Mahdy (0222a), Bakheit and Mahdy (0222b), Katiyar and Singh 

(0220) and Tadaesse et al. (5088). 

 

 

REFERENCES : 

Abd-Allah, M. M  1991. Inherityance of some characters in cowpea.  

M.Sc. Thesis, Fac. Agric., Minia Univ3 

Abdelmula, A.A. and I.K. Abuanja. 2004.Genotypes responses 

yield stability and association between characters among 



                                                                                        

 

Response to selection in Faba Bean 

- 665 - 

some   Sudanese faba bean (Vicia faba L.) genotypes 

under heat stress. (C.F3Computer Res. Int. Agric. Cent. 

for Information Service). 

Abo-Elwafa, A.A. and A.A. Ismail. 1999a. Selection for yield and 

protein in two populations of lentil. Assiut J. Agric. Sci. 

30  : 23-0083 

 Abo-Elwafa, A.A. and A.A. Ismail. 1999b. performance, 

correlations  and path coefficients analysis in faba bean. 

Assiut J. Agric. Sci., 30 : 22-203 

Abo-El-Wafa, A. A; A.M.Eissa; M. A. El-Morshidy and E.E. 

Mahdy 1991. Correlation and path coefficient Analysis 

in lentil. Assiut J.   Agric. Sci., 02 : 003-0023  

Abo-Elezz, A. A 2005. Comparative studies on pedigree and bulk  

selection in peanuts. Ph.D3Thesis, Fac. Agric., Assiut 

Univ., Egypt 

Ahmed, M.S.H.;S.H.M. Abd-El-Haleem; M.A. Bakheit and S.M.S.  

Mohamed. 2009. Comparison of three selection 

methods for  yield and its components of three faba bean 

(Vicia faba L.) crosses.   World Jour of Agric., Sci. 4: 

635-632.  

Alan, O and H. Geren 2001. Evaluation of heritability and 

correlation  for seed yield and yield components in faba 

bean. Jour. Agron., 6: 424-422. 

Alghmadi, S. 2001. Genetic behavior of some selected faba bean   

genotypes. African Crop Science Conference 

Proceedings  2: 202-204.  

Al- Jibouri, H.A.;P.A.Hiller and H.F.Robinson 1959.Genotypic 

and environmental    variance and co-variance in upland 

cotton cross of interspecific origin.    

               Agron.J.506633-636. 

Antoun, S.D.; M.A. Omar; M.M. EI-Hady and S.H. Mahmoud. 

1991. Correlation and path coefficients studies in 

some faba bean  ( Vicia faba L.) crosses. Minia J. Agric. 

Res. & Dev. 03: 383-333. 



 

 

H. E. Yassien et al., 

- 666 - 

Bakheit. 1992. Genetical studies of some Egyptian and imported 

Varieties of  seed yield in faba bean (Vicia faba L.).     

FABIS Newsletter, 30: 00-043 

Bakheit, B.R. and E.E. Mahdy. 1999a. Selection for seed yield in 

faba  bean (Vicia faba L.). FABIS 80: 3-23 

Bakheit, B.R. and E.E. Mahdy. 1999b. Variation, correlations, and 

path coefficient analysis for some characters in 

collections of faba  bean (Vicia faba L.). FABIS, 80: 2- 

04. 

EI-Shazly, M.S. 1993. Potential variability and correlations among 

some  agronomical characters in a collection of faba 

beans (Vicia   faba L.). Zagazig. T. Agric. Res. 80: 

525-6003 

F. A. O. 2010. Food and Agriculture Organization of the United 

Nations  FAO Prod. Year book.   

Falconer, D.S. 1991. Introduction to Quantitative Genetics. Hng 

Kong London.   

Haridy, M.H. 2009.The inheritance of earliness, seed yield, yield 

components and Orobanche crenata tolerance in faba  

bean (Vicia faba L.). M.Sc. Thesis Fac3Agric., Assiut 

Univ., Egypt3 

Lithy, R. E and A. I. N. Abdel-Aal 2004. Performance of faba bean  

genotypes under the environmental conditions of 

southern Egypt at toshky. Minia J. Agric. Res. & Dev. 

84:30-42. 

Johanson, W.J.; H.F. Robanson and R.E. Comstock 6455.  
Estimates of genetic and environmental variability in 

soybeans. Agron. J. 01, 380 -081. 

Katiyar, R.P. and A.K. Singh. 1990. Path coefficient studies for 

yield   and yield components in faba bean (Vicia faba 

L.). FABIS   Newsletter, 0220, No. 86, 3-53 

Mahmoud, A. E. 2001. Pedigree selection in two segregating  

populations of lentil, Len culinaris Med. M.Sc. Thesis, 

Fac. Agric.,   Assiut Univ., Egypt3 



                                                                                        

 

Response to selection in Faba Bean 

- 666 - 

Mwanan wenge, J.,S.P.loss,K.H.M.Siddique and P.S.Coks.1999. 

Growth seed yield and    water use of  faba bean (vicia 

faba L.) in a short season –Mediterranean- type     

environment-Asuit. J. Exp.Agric., 326020-020.  

Nageeb, S.P. (2002). Variation and hybridization in faba bean (Vicia 

faba  L.). M.Sc. Thesis, Fac. Agric., Minia Univ3 

Shalaby, F.Il.; Sabah M. Attia; H.M. Ibrahim; S.R. Saleeb; Kh.A.     

A. Assily and Sohir A. Mokhtar. 2001. Evaluation of 

Some  breeding methodologies in faba bean (Vicia faba 

L.) Mansoura   Univ. J. Agric. Sci., 86 : 5805-58053 

Steel, RG.D. and J.H. Torrie. 1990. Principles and Procedures of  

Statistics. Mc Graw Hill Book Company, Inc. New3 

Tadaesse, T.; M. Fikere,; T.Legsse. and A. Parven. 2011. 

Correlation and path coefficient analysis of yield and its 

component in faba (Vicia faba L.) 

germplasm.Int.J.Biodvers.Conserv. 3: 326-   328. 

Yamani, K.M.M. 2003. Response to selection for seed yield and its  

components in two populations of faba bean (Vicia faba 

L.). bean (Vicia faba L.). Ph.D. Thesis, Fac. Agric., Mini 

Univ.,   Egypt3 

 

 

 
 

 



 

 

H. E. Yassien et al., 

- 666 - 

 البلديالفول  في  ومكوناته محصوللل االستجابة لالنتخاب

 

 ابوالحمد**نبيل عيد عزاز**  ملرحيعبد االرحيم سيد  ن*عبدالسيد يس حمزة

 مختار حسن هريدى**
 .القاىرةفرع  –قسم المحاصيل  –كمية الزراعة -*جامعة الزىر

 .   يوطأسفرع  –قسم المحاصيل  –كمية الزراعة -**جامعة الزىر          
 

 و 8009/8000  ،8008/8009مررررن  ىرررر ثالثررررة مواسررررم زراعيررررو  فرررر أجرررررا ىرررر ا ال حرررر  
ثررال  اجرراري  فرر  أسرريوطفرررع -  األزىرررجامعررة  -مزرعررة اجرراري كميررة الزراعررة فرر  8000/8000
 الن ررا  لمحصررول  رر رة والثالثررة االناخرراي000االناخرراي لعررلل القرررون والثانيررة االناخرراي لرروزن  األولرر 

وكر ل   لما كيررالمنسري  لالناخراي لرلوراينالم اشررة  االسراجا ة اقرلير وكان اليرل  مرن ىر ا ال حر   
 .والوراث  المظيريط ا ار اقلير اال و المحصول

% نضج، طول الن ا  )سم( ، علل  90علل األيام حا  -  هيتم دراستها  التيالصفات 
 ومحصول البذور للنبات )جم( .  ره  000/ الن ا ،وزن ناألفرع / الن ا ، علل القرو 

 -:كالتالي البمديالفول عشيرتين من الدراسة  هذه في تاستخدم
  ( 989جيزةx 802اسيوط  ) الثانية العشيرة( و  989جيزةx 0مصر  )  األول  العشيرة

 -: كالتاليالنتائج المتحصل عميها يمكن عرضها  أهم

لصفة   المناخ ةعائال  ال ين   معنوية عالية  اخاالفا أظير احميل الا اين وجول  
 نالعشيراياالناخاي لاخل  أنالعشيراين مما يلل عم  كل من  ف محصول البذور للنبات )جم( 

اوح ار يعائال  المناخ ة المحصول البذور لنبات  ماوسطكان  األول ف  العشيرة و .  االفعيكون 
 007و 000.0اراوح ي و األول  الاجر ة ف لمجيل الثال  والرا ع  )جم( 006.8و 000.3
لمجيل الثال  )جم(  009.9و 99.78اراوح الثانية و ي الاجر ة ف لمجيل الثال  والرا ع )جم( 
لمجيل الثال  )جم(  002.0و 97.8اراوح ي الثانية العشيرة ف الثالثة وكمن  الاجر ة ف والرا ع 
 الاجر ة ف ل  والرا ع لمجيل الثا)جم(  008.9و 99.28اراوح ي و األول  الاجر ة ف والرا ع 

 افوق  حي  الثالثة الاجر ة ف لمجيل الثال  والرا ع )جم(  006و 000.9اراوح الثانية و ي
كل  ف  الثال  اجاري ف الجيل الثال  والرا ع  ق  العشيرة المجمعة عم  العائال  المناخ ة
الصفا   و ل ين المحصو  والوراث  المظيريا اط ر اقلير اال أظير وك ل  من العشيراين.

   .العشيراين ف الثال  اجاري  ف النضج  ميعال صفةا اعلكان ارا اط موجي م أنةالم كورة 


