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The present investigation was performed at Sakha Agricultural Research 

Station, Agriculture Research Center, Egypt, during two growing seasons 

2019/2020 and 2020/2021 under Orobanche naturally infested soil. The main 

purpose of this study was to evaluate and compare the yielding of 13 faba 

bean (Vicia faba L.) genotypes under two sowing dates (October 15
th

 and 

November 15
th

). Sowing on Oct.15
th

 produced taller plants than sowing on 

Nov.15
th

 in both seasons. The highest seed weight per plant was produced in 

the first sowing date (52.39 and 49.22g), compared to the second sowing date 

(31.04 and 26.50g), respectively in 1
st
 and 2

nd
 seasons. The decrease in the 

number of pods/plant may be due to the competitiveness of the faba bean 

plant and Orobanche crenata and the struggle for available nutrients and 

others in the surrounding media, which leads to a decrease in the flower 

growth during the flowering period. Initialization period that reduces the 

number of pods /plant. The results showed that Line 3 produced the highest 

seed yield (9.37and 8.03 ardab/fed) in 1
st
 and 2

nd
 seasons, compared with the 

other genotypes. Generally, the phenotypic coefficient of variation (PCV) was 

higher than genotypic coefficient of variation (GCV) for all characters. The 

variation exhibited by the 13 faba bean genotypes in agronomic characters 

indicated that selection for several of these characters might be effective. 

Estimates of heritability (h
2
bs) for number of branches/plant and number of 

seeds/pod were higher in first than second sowing dates. These findings 

suggest that genetic effects constitute a major portion of the total phenotypic 

variation for these characters under the first sowing date. 
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INTRODUCTION 

Faba bean (Vicia faba L.) is one of the 

most important annual legume crops in 

Egypt. It is vital source for high quality and 

inexpensive protein in human diets and as a 

fodder for animals; also, faba bean plays an 

essential role in enhancing soil fertility 

(Duc et al., 2010).  In Egypt, the total area 

of faba bean cultivation has steadily 

decreased in many countries over the last 

century, the average of faba bean growing 

area during the last five years from 2011 to 

2015 was 113810 feddan with average seed 

yield about 9.2 ardab/feddan (one ardab = 

155kg) and total production about 162.200 

metric tons, which covers about 32.6% 

from the total national consumption* 

{Economic Affairs Sector, ministry of 

Agriculture} (1 faddan = 0.42 ha). In East 

Africa, the Middle East and Mediterranean 

region, the development of this crop is 

facing many biotic stresses (Abang et al., 

2007). The root parasitic weeds (Orobanche 

spp.) are the most damaging pathogens on 

the crop. In Egypt, broomrapes Orobanche 

crenata are known to be detrimental on 

faba bean. O. foetida has been reported to 

damage faba bean only in Egypt (Nassib et 

al., 1984; Darwish et al., 1999). The yield 
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loss can reach more than 95% in highly 

infested fields (Abbes et al., 2007; 

Kharrat et al., 2010) depending on host 

susceptibility, level of infestation, and 

environmental conditions. Breeding for 

Orobanche-resistant crop plants as a long-

term measure for Orobanche control seems 

to be more approporiate than costly and 

doubtful chemical or physical control 

procedures to reduce the infestation and to 

improve the yield of faba bean in infested 

fields. However, breeding for Orobanche 

resistance is difficult due to limited sources 

of resistance, complex nature of the 

resistance mechanism, and low heritability 

(Nassib et al., 1984; Pérez-de Luque et 

al., 2003). Control of these parasites is 

difficult because broomrape produce 

hundreds of thousands of minute seeds that 

are highly persistent to the soil conditions 

and can easily transfer to new areas. 

Methods of control included agricultural 

practices such as hand weeding, tillage, 

crop rotation and sowing dates and 

chemical control. Sowing date is the major 

factor affecting development, source sink 

relationship and assimilation in faba bean 

plants. Sowing date is crucial in many 

farming systems to avoid frost, drought, 

pests or diseases, which may occur early or 

late in the growing season. Late sowing 

may result in severe insect and disease 

attack (Sahile et al., 2008). Mekky et al. 

(2003) referred that sowing faba bean on 15 

and 30 November decreased broomrape 

infestation by 44.8 and 92% as compared 

with the 1
st
 of November in both growing 

seasons, in association with increasing seed 

yield by 6.55 and 27.7%, respectively. The 

present investigation was carried out to 

study the response of some promising locally 

developed faba bean genotypes to early and 

late sowing dates.   

MATERIALS AND METHODS  

The present investigation was performed 

at the Experimental Farm, Sakha Agricultural 

Research Station (SARS), Kafr EL-Sheikh, 

Egypt during the two growing seasons 

2019/2020 and 2020/2021 under Orobanche 

naturally infested soil. 

The main purpose of the study was to 
evaluate the yielding ability of 13 faba bean 
genotypes under two sowing dates (October 
15

th
 and November 15

th
). The genetic 

materials of faba bean used in this study 
consisted of 9 local promising lines selected 
from the faba bean Breeding Program of 
Legume Research Dept., Sakha Agricultural 
Research Station and four Egyptian 
commercial cultivars; Giza 843, Miser1, 
Sakha 2 and Cairo 4. The names, original 
source and pedigree of these genotypes are 
shown in Table 1. The experimental design 
was a randomized complete block with 
three replications for each sowing dates. 
Each plot consists of four rows, 4m length 
and 0.6m spacing between rows (9.60 m²). 
At harvest, ten guarded plants were chosen 
at random for recording the following traits: 
plant height (cm), number of pods/plant, 
number of seeds/plant, number of seeds/ 
pod, 100- seed weight seed weight/plant 
(g), seed yield (ardab/feddan), number of 
Orobanche spikes/plant (total number of 
Orobanche spikes/plant was recorded at 
harvest time) and dry weight of emerged 
orobanche spikes per host plant (the dry 
weight of emerged orobanche spikes per 
host plant), their incidence (percentage of 
host plants showing emerged spikes using a 
0 to 100% scale, their severity (according to 
a 9-point scale (Abbes et al., 2007). 

Data collected were statistically analyzed 
as technique of analysis of variance 
(ANOVA) according to Gomez and Gomez 
(1984). The importance of genotypic 
components of variance in relation to 
phenotypic variance [(over all variance, 
(σ

2
ph)] was assessed as broad sense 

heritability (h
2
b.s) [Allard, 1960] as: 

H
2
 =[(σ

2
g)/ (σ

2
ph)] × 100 

The coefficient of variation was 

estimated by using the formula suggested 

by Burton (1952). 
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Table 1. Pedigree and origin of the studied Faba bean genotypes 

Code No. Genotype Pedigree Origin 

1 Line 1 Selected from Sakha4 lines (breeder seed)  Egypt 

2 Line 2 Selected from Sakha4 lines (breeder seed)  Egypt 

3 Line 3 Selected from Sakha4 lines (breeder seed)  Egypt 

4 Line 4 Selected from Sakha4 lines (breeder seed)  Egypt 

5 Line 5 Selected from Giza843 lines (breeder seed)  Egypt 

6 Line 6 Selected from Giza843 lines (breeder seed)  Egypt 

7 Line 7 Selected from Sakha1 lines (breeder seed)  Egypt 

8 Cross 957 ILB 716 X620/283/85 Egypt 

9 L73 Introduced from Japan Japan 

10 Cairo 4 Individual selection from breeding program (FACU) Egypt 

11 Miser 1 Giza 3 X 123A/45/76 Egypt 

12 Giza843 561/2076 X416/854/8 Egypt 

13 Sakha-2 Rena Blanka X 461/845/83  Egypt 

 

-Genotypic coefficient of variation (G.C.V) 

= ((G.V)
1/2

/ grand mean)) × 100 

-Phenotypic coefficient of variation 

(P.C.V.) = ((Ph .V) 
1/2

 / grand mean)) × 100 

RESULTS AND DISCUSSION 

Results given in Table 2 indicate that, 

sowing dates (S) were highly significant in 

both seasons for all traits, indicating that 

these traits were strongly affected by any 

change in sowing dates. Genotypes (G) 

were highly significant for all traits. 

Meaning that there is a sufficient degree of 

genetic variability between the genotypes 

under evaluation. G × S interaction was 

highly significant for all traits, except for 

number of branches per plant, indicating the 

great effect of sowing dates on the 

performance of the studied genotypes for 

most traits.  

Mean Performance 

Mean performance of the different traits 

of faba bean genotypes, as affected by 

sowing date are shown in Table 2 in both 

growing seasons of 2019/2020 and 2020/ 

2021. 

Growth Traits 

Plant height (cm) 

The results in Table 2 indicate that, 
sowing on Oct.15

th
 produced taller plants 

than sowing on Nov. 15
th

 in both seasons.  
The increase in plant height in early sowing 
may be due to the fact that longer days 
through October are favorable for faba bean 
vegetative growth. The difference among 
genotypes in plant height was highly 
significant in both seasons and ranged from 
(90.67 to 114.23 and 95.03 to 122.03) in 1

st
 

and 2
nd

 seasons, respectively. Plants of 
Lines 1 in the first season and Line7 in the 
second season were significantly taller than 
the other genotypes. On the other hand, 
plants of Line 4, Cairo 4 and Sakha 2 were 
the shortest one in the first and second 
seasons, respectively. The difference in 
plant height among faba bean genotypes 
may be due to their different genetic makeup,
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Table 2. Average of agronomic characters for faba bean genotypes evaluated under two 

sowing dates in 2019/20 and 2020/21 seasons 

       Trait 

 
Plant height 

(cm) 

No. of 

branches/ 

plant 

No. of pods/ 

plant 

No. of seeds/ 

plant 

No. of  seeds/ 

pod 

 
2019/ 20 2020/21   2019/20 2020/21   2019/20 2020/21   2019/20 2020/21   2019/20 2020/21   

Sowing date(S) 

15-Oct 114.78 118.21 3.24 3.37 19.01 17.25 69.64 66.32 3.63 3.85 

15-Nov 90.68 103.55 2.40 2.61 13.50 12.92 45.03 39.53 3.31 3.03 

F. Test (s)  ** ** ** ** ** ** ** ** ** ** 

LSD 0.05 2.36 1.37 0.12 0.13 3.47 0.83 2.62 1.65 0.11 0.14 

LSD 0.01 3.31 1.92 0.17 0.18 4.86 1.17 3.68 2.32 0.16 0.15 

Genotypes (G) 

Line1 114.23 110.25 2.52 2.73 17.53 16.03 68.84 56.77 3.81 3.46 

Line2 106.68 112.27 2.83 3.04 19.03 16.53 64.43 58.54 3.28 3.43 

Line3 101.03 112.8 2.80 3.01 21.03 19.03 76.83 67.46 3.60 3.46 

Line4 96.74 95.53 2.82 3.03 16.53 14.03 64.16 52.12 3.80 3.62 

Line5 106.53 112.53 2.56 2.77 18.53 14.03 65.65 59.86 3.44 4.08 

Line6 111.80 111.69 2.73 2.94 19.03 17.53 65.61 67.39 3.39 3.72 

Line7 107.53 122.03 2.61 2.82 14.53 13.53 54.38 47.91 3.63 3.44 

Cross 957 103.37 118.93 3.26 3.47 13.60 14.67 52.78 58.17 3.39 3.87 

L73 103.87 119.43 2.79 2.83 15.36 18.27 55.05 55.75 3.59 3.22 

Cairo4 90.67 102.73 2.89 2.93 9.66 11.27 34.64 35.17 3.82 3.42 

Miser 1 98.57 114.13 3.29 3.33 20.03 17.02 58.40 52.48 2.90 3.00 

Giza843 98.47 114.03 2.64 2.83 19.16 18.43 58.90 55.95 3.03 3.20 

Sakha-2 96.03 95.03 2.94 3.15 7.27 5.77 25.66 20.50 3.45 3.50 

F. Test ** ** ** ** ** ** ** ** ** ** 

LSD 0.05 1.73 1.74 0.14 0.16 2.35 2.49 3.85 3.38 0.12 0.15 

LSD 0.01 2.28 2.29 0.18 0.21 3.10 3.27 5.06 4.44 0.17 0.24 

F. Test(S x G) ** ** NS NS ** ** ** ** ** * 

* and ** significant at 0.05 and 0.01 levels of probability, respectively. 

 

 

 

Treatment 
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Table (2). Cont. 

   Trait 

 
100-seed 

weight (g) 

Seed weight 

/plant(g) 

Seed yield 

/(ardab) 

feddan) 

No. of 

Orobanche / 

plant 

Dry weight of  

Orobanche / 

plant (g) 

2019/20 2020/21   2019/20 2020/21   2019/20 2020/21   2019/20 2020/21   2019/20 2020/21   

Sowing date (S) 

15-Oct 75.22 73.96 52.39 49.22 8.90 7.45 17.25 16.56 2.79 2.28 

15-Nov 68.48 66.80 31.04 26.50 6.07 6.37 11.77 9.22 1.39 0.82 

F. Test (s) ** ** ** ** ** ** ** ** ** ** 

LSD 0.05 0.09 0.08 1.21 0.52 0.47 0.83 2.55 1.43 0.17 0.15 

LSD 0.01 0.13 0.12 1.70 0.73 0.86 1.17 3.22 2.56 0.22 0.20 

Genotypes(G) 

Line1 68.15 66.13 48.42 38.74 7.74 7.77 7.25 8.35 2.04 3.67 

Line2 68.30 67.80 45.26 41.01 7.80 6.98 9.88 10.35 2.34 2.87 

Line3 67.63 63.80 53.21 44.18 9.37 8.03 4.35 4.98 1.67 2.13 

Line4 64.17 64.74 42.48 34.59 7.45 6.91 17.32 15.38 4.11 4.88 

Line5 72.41 70.30 48.71 43.51 8.94 8.13 5.28 5.11 1.85 1.46 

Line6 72.28 63.24 48.45 43.78 8.04 7.30 6.15 6.21 1.75 2.01 

Line7 68.80 63.80 38.58 31.65 6.98 6.68 20.29 19.34 3.03 3.10 

Cross 957 76.80 78.53 41.71 47.14 8.18 7.47 7.10 7.88 2.15 2.18 

L73 75.80 77.53 42.77 44.66 7.77 6.81 8.34 7.37 2.14 2.49 

Cairo4 79.30 81.03 28.43 29.44 6.87 6.21 23.34 21.01 4.33 5.11 

Miser 1 61.80 63.53 37.09 34.56 7.27 7.34 18.66 17.38 3.33 3.44 

Giza843 72.80 70.75 44.07 40.77 7.55 6.97 14.35 12.34 3.24 3.65 

Sakha-2 85.80 83.80 23.11 18.13 3.37 3.25 28.37 26.32 5.80 6.02 

F. Test (g) ** ** ** ** ** ** ** NS ** ** 

LSD 0.05 0.15 0.17 1.10 1.32 0.35 0.49 3.85 2.38 0.16 0.17 

LSD 0.01 0.20 0.23 1.45 1.74 1.10 1.27 4.06 3.44 0.19 0.23 

F. Test (S x G) ** ** ** ** ** NS ** ** ** ** 

* and ** significant at 0.05 and 0.01 levels of probability, respectively. 

  

Treatment 
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difference in number and length of 

internodes as well as environmental effects. 

These results are in general agreement with 

those reported by Fayed et al., 2002, 

Mekky et al., 2003, Kawochar et al., 2011, 

Abd El-Hafez et al., 2012 and El-

Metwally et al., 2013 where they indicated 

that height of faba bean plants was reduced 

with delayed sowing dates beyond October.        

Number of branches/plant 

Number of branches per plant was 
higher in the early sowing (3.24 and 3.37) 
in 1

st
 and 2

nd
 seasons, respectively, while, at 

the late sowing date, the number of 
branches per plant was significantly lower 
(2.40 and 2.61 branch). Similar results were 
obtained by Badawy (2011). Concerning the 
performance of genotypes, results emphasized 
that, Cross 957 and Miser 1 had the 
maximum number of branches per plant 
(3.26 and 3.47) and (3.29 and 3.33) in the 
1

st
 and 2

nd
 seasons, respectively. On the 

other hand, the lowest number of branches 
per plant was recorded for Line 1 and Line 
5 in both seasons, the other genotypes 
differed in their values from season to 
another. These results were in general 
agreement with those obtained by Nassib et 

al. (1984), Attia (1998), Rubiales (2004), 

Abbes et al. (2007), Badawy (2011) and 
Kissi et al. (2016).  

Yield and Yield Components 

Number of pods/ plant 

Number of pods per plant was higher in 
the early sowing (19.01 and 17.25), while, 
the late sowing registered lower number of 
pods per plant (13.50 and 12.92) in 1

st
 and 

2
nd

 seasons, respectively. Over both 
seasons, the highest number of pods per 
plant was produced by Line3, followed by 
Miser 1, Giza 843, Line 6 and Line 2. On 
the other hand, the lowest number of pods 
per plant was recorded by genotypes Sakha 
2 and Cairo4 in the first and second 
seasons, respectively. The other genotypes 
differed in their values from season to 
another. Similar conclusion was reported by 

Hussein et al. (1994), Soliman et al. 
(1994), Ashrie et al. (2010) and Badawy 

(2011).  

Number of seeds per plant 

Number of seeds per plant was greater in 

the early sowing (69.64 and 66.32), while, 

the late sowing date produced fewer 

number of seeds per plant with values of 

45.03 and 39.53 seeds in 1
st
 and 2

nd
 seasons, 

respectively. Concerning genotypes, Line3, 
Line1 and Line 5 possessed the greatest 

number of seeds per plant (76.83, 68.84 and 

65.65) in the first season, respectively. On 

the other hand, the genotypes Line 3, Line 6 

and Line 2 gave the maximum number of 

seeds per plant (67.46, 67.39 and 58.54) in 

the second season, respectively. The lowest 

number of seeds per plant was obtained by 

genotypes Sakha 2 and Cairo 4 in the first 

and the second seasons, respectively. The 

other faba bean genotypes varied in their 

performance from season to another.  

These results are in general agreement 

with those obtained by El-Harty 2005, 

Abbes et al., 2006, Badawy 2011 and 

Kissi et al., 2016.  

Number of seeds per pod 

Number of seeds per pod was higher in 

the early sowing (3.63 and 3.85), while, the 

late sowing date produced fewer number of 

seeds per pod with values of 3.31 and 3.03 

seeds in 1
st
 and 2

nd
 seasons, respectively. 

Concerning genotypes, Cairo 4 and Line1 

exhibited the highest number of seeds per 

pod in the first season. Conversely, Line 5, 

Cross 957 and Line 6 gave the maximum 

number of seeds per pod in the second 

season. The lowest number of seeds per pod 

was obtained by both genotypes Miser1 and 

Giza 843 in the first and the second seasons 

respectively. The other genotypes differed 

in their values from season to another. 

These results are in general agreement with 

those attained by Rubiales (2004), Abbes 

et al. (2007) and Kawochar et al. (2011). 
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Weight of 100 seeds (g) 

Results presented in Table 2 show the 

means of 100-seed weight of genotypes as 

affected by sowing dates in both seasons. 

The results indicated that in general, plant 

growth of October sowing date induced 

highly significant increase in weight of 100 

seeds (75.22 and 73.96 g) compared with 

late sowing date which recorded 68.48 and 

66.80 g in the 1
st
 and 2

nd
 seasons, 

respectively. Differences in 100-seed 

weight due to genotypes were significant in 

both seasons. Genotype, Sakha 2 had the 

heaviest 100-seed weight (85.80 and 

83.80g) followed by Cairo 4 (79.30 and 

81.03 g) and Cross 957 (76.80 and 78.53g) 

in 1
st
 and 2

nd
 seasons, respectively. The 

obtained results are in agreement with those 

reported by Attia 1998, Fayed et al. 2002, 

Mekky et al. 2003, Rubiales 2004 and 

Kissi et al. 2016. 

Seed weight / plant (g) 

The highest seed weight per plant was 

produced in the first sowing date (52.39 and 

49.22g), compared to the second sowing 

date (31.04 and 26.50g) in 1
st
 and 2

nd
 

seasons, respectively. The increase in seed 

weight/plant may be attributed to the 

considerable increases in plant height, 

number of pods and seeds per plant. This 

fact can be attributed to the photoperiod 

effect as longer days prevailing in October 

enhance the vegetative growth. Seed weight 

per plant varied among the different faba 

bean genotypes in both seasons. Genotypes, 

Line 3, Line 5 and Line 6 possessed the 

highest seed weight per plant (53.21, 48.71 

and 48.45g) in the first season respectively. 

On the other hand, Cross 957, L 73 and 

Line 3 gave the highest seed yield per plant 

in the second season. This increase in seed 

yield/plant for these genotypes may be due 

to the considerable increases in No. of 

branches/plant, No. of pods and seeds per 

plant and 100 seed weight. On the other 

hand, the lowest means of seed weight per 

plant was obtained by genotypes Sakha 2, 

Cairo 4 and Miser1 in the first and the 

second seasons. The other genotypes 

differed in seed weight per plant from 

season to season. These results are in 

agreement with those reported by Hussein 

et al. 1994, Darwish et al., 1999, Abd El-

Hafez et al., 2012 and El-Metwally et al., 

2013.  

Seed yield (ardab/fed.) 

The highest seed yield (ardab/fed.) was 
produced in the first sowing date (8.90 and 
7.45 ardab/fed.), compared to the second 
sowing date (6.07 and 6.37 ardab/fed) in 
both seasons, respectively. The results 
displayed that, Line 3 was promising and 
produced the highest seeds yield (9.37and 
8.03 ardab/fed.) when compared with the 
other genotypes. While, the lowest values 
were (3.37 and 3.25 ardab/fed.) obtained by 
Sakha 2 cultivar in 1

st
 and 2

nd
 seasons, 

respectively. The superiority of Line 3 in 
seed yield in both seasons may be due to 
the considerable increase in plant height, 
number of branches, pods and seeds per 
plant which directly in turn on seed yield. 
These results are in agreement with those 
reported by Hussein et al. (1994), Attia 

(1998), Darwish et al. (1999), Fayed et al. 

(2002), Kawochar et al. (2011), Abd El-
Hafez et al. (2012), Behairy et al. (2012) 
and El-Metwally et al. (2013). 

Orobanche crenata Effect 

The aim of this study was to evaluate the 

behavior of some faba bean genotypes to 

Egyptian population of crenate broomrape 

in field and sowing dates experiments. 

There were considerable differences 

between faba bean genotypes in their 

response to O. crenata. Differences in 

infection and seed yield among the seasons 

can be ascribed to variations in weather 

conditions, which are known to influence 

both the extent of Orobanche infestation 

and faba bean growth (Rubiales, 2004; 

Abbes et al., 2010). Several criteria have 

been used by authors to quantify resistance 

to Orobanche infestation, such as: number 
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of orobanche per host plant and dry matter 

of parasitic plants per host plant (Rubiales, 

2010). According to some authors (Cubero, 

1991; Rubiales, 2004), the best index is the 

number of Orobanche shoots per host plant, 

which gives the most reliable estimation of 

the total level of infestation. 

No. of Orobanche /plant 

The highest number of Orobanche/plant 

was produced in the first sowing date 

(17.25 and 16.56/plant), compared to the 

second sowing date (11.77 and 9.22 /plant), 

respectively in 1
st
 and 2

nd
 seasons, 

respectively. The tolerant Line 3 had the 

lowest number of Orobanche/plant (4.35 and 

4.98) followed by the parents Line 5 and 

Line 6 (5.28 and 5.11) and (6.15 and 6.21) 

in 1
st
 and 2

nd
 seasons respectively, 

meanwhile, Sakha2 possessed the highest 

level of infection with number of 

Orobanche/plant (28.37 and 26.32) 

followed by Cairo 4 and Line 7 (23.34 and 

21.01) and (20.29 and 19.34) in 1
st
 and 2

nd
 

seasons respectively. These results are in 

agreement with those reported by Nassib et 

al. (1984), Fayed et al. (2002), Rubiales 

(2004), Abbes et al. (2006), Abbes et al. 

(2007) and Imen et al. (2015). 

Dry weight of emerged Orobanche 

spikes per host plant 

Significant differences were observed 

among genotypes for dry weight of 

emerged Orobanche spikes per host plant 

with sowing dates in both seasons a ranged 

from (2.79 to 1.39 and 2.28 to 0.82) 

respectively. The delay in sowing time 

reduced the accumulation of a dry joint 

weight of the host and parasite (Vicia faba 

and O. crenata), which was not affected by 

the parasite infection. Cultivar Sakha 2 was 

most strongly affected by O. crenata, 

showing the highest incidence and severity 

(Table 2), the highest Orobanche number 

and dry weight, and the lowest seed yield. 

On the other hand, Line 3, Line 5 and Line 

6 were less susceptible than other 

genotypes and may carry some genes 

rendering them resistant to Orobanche, 

indeed, the number and the dry weight of 

the Orobanche spikes on these genotypes 

were much lower than on the susceptible 

cv. Sakha 2, Cairo 4 and Line7. These 

results are in agreement with those reported 

(Rubiales, 2004; Abbes et al., 2010; 

Cubero, 1991; Imen et al., 2015). 

Effect of Sowing Date on Genotypes 

Table 3 reveal the means of all genotypes 

as affected by sowing date over two seasons 

of agronomic characters. The results 

indicated that, October 15
th 

(S1) sowing date 

produced taller plants than did in November 

15
th 

(S2). The increases in plant height may 

be due to the fact that longer days 

prevailing in October through November 

are favorable for faba bean vegetative 

growth. The tallest plants were obtained 

from Line 6, followed by Line1 and Line 7, 

while Cairo 4 had the shortest plant height 

followed by Sakha 2 and Line 4 genotypes 

in both sowing dates respectively.      

Generally, in both sowing dates, the 

highest number of branches/plant were 

produced from Cross 957, followed by Misr 

1 and the lowest number was produced 

from Line1 followed by Line 5  which 

could be attributed in all cases to the 

genetic makeup of each genotype. These 

results are in harmony with those obtained 

by Attia (1998), Fayed et al. (2002), 

Mekky et al. (2003), Rubiales (2004), 

Abbes et al. (2007), Badawy (2011), 

Kawochar et al. (2011) and Kissi et al. 

(2016).  

Effect of sowing dates on No. of pods/ 

plant showed that, the highest values were 

recorded for early sowing date(S1) fluctuated  

from 7.77 to 23.03 for Sakha 2 and Line 3, 

while, the lowest ones were recorded for 

the late sowing date (S2) by genotypes 

Sakha 2 followed by Misr 1 ranged from
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Table 3. Mean performance of faba bean genotypes as effected by two sowing dates 

over two years for all studied traits.   

Traits 
Plant height 

(cm) 

No. of branches/ 

plant 

No. of pods/ 

plant 

No. of seeds 

/plant 

No. of seeds 

/pod 

Genotypes S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 

Line1 122.91 101.57 3.01 2.25 19.53 14.03 76.79 48.82 3.86 3.41 

Line2 121.73 97.22 3.32 2.56 21.03 14.53 78.79 44.18 3.72 2.99 

Line3 118.53 95.30 3.29 2.53 23.03 17.03 87.6 56.69 3.77 3.29 

Line4 105.85 86.42 3.31 2.55 17.53 13.03 69.21 47.07 3.88 3.53 

Line5 115.03 104.03 3.045 2.29 19.03 13.53 80.22 45.29 4.21 3.31 

Line6 123.69 99.80 3.22 2.46 21.03 15.53 81.99 51.01 3.88 3.23 

Line7 122.03 107.53 3.10 2.34 16.53 11.53 63.18 39.11 3.75 3.32 

Cross 957 121.00 101.30 3.75 2.99 15.65 12.62 68.35 42.60 3.31 2.95 

L73 121.50 101.80 3.28 2.35 20.15 13.48 68.70 42.1 3.37 3.15 

Cairo4 104.80 88.60 3.38 2.45 13.15 7.78 45.57 24.23 3.42 3.38 

Misr 1 116.20 96.50 3.78 2.85 19.40 17.65 67.24 43.65 3.44 2.46 

Giza843 116.10 96.40 3.13 2.35 21.88 15.72 66.97 47.87 3.27 2.96 

Sakha-2 105.03 86.03 3.43 2.67 7.77 5.27 29.14 17.02 3.72 3.23 

Grand mean 116.49 97.11 3.31 2.51 18.13 13.21 67.98 42.28 3.74 3.17 

 

Table 3. Cont. 

Traits 
100-seed 

weight (g) 

Seed yield 

/plant(g) 

Seed yield/ 

feedan (ardab) 

No. of 

Orobanche/plant 

Dry weight of  

Orobanche/plant  

Genotypes S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 

Line1 71.48 62.8 55.78 31.38 8.88 6.63 13.84 10.27 2.86 1.63 

Line2 71.3 64.8 56.96 29.33 8.09 6.69 15.1 13.24 2.61 1.38 

Line3 68.63 62.8 61.04 36.37 10.37 7.03 6.93 4.22 1.90 0.88 

Line4 67.46 61.45 47.54 29.54 8.1 6.26 18.24 13.28 4.50 2.07 

Line5 74.36 68.35 60.49 31.74 9.63 7.44 7.25 5.12 1.66 0.64 

Line6 69.91 65.61 57.97 34.27 9.03 6.31 8.11 6.55 1.88 0.92 

Line7 69.80 62.80 44.98 25.27 7.76 5.90 28.24 15.37 3.07 1.44 

Cross 957 81.67 73.67 56.78 32.08 8.85 6.80 10.21 8.32 2.17 0.94 

L73 80.67 72.67 56.29 31.15 8.29 6.29 12.24 9.13 2.32 1.09 

Cairo4 82.67 77.67 38.48 19.4 7.31 5.76 24.36 17.27 4.72 2.72 

Misr 1 66.67 58.67 45.56 26.10 8.32 6.29 21.28 14.89 3.39 1.39 

Giza843 76.30 67.25 51.93 32.92 8.16 6.36 18.26 12.82 3.45 1.27 

Sakha-2 88.80 80.80 26.75 14.51 3.52 3.09 33.57 21.34 5.91 3.91 

Grand mean 74.59 67.64 50.81 28.77 8.18 6.22 16.74 11.68 3.11 1.56 
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5.27 to 17.65 respectively. This decrease in 
the number of pods/plant may be due to the 
competitiveness of faba bean plant and 
Orobanche crenata and the struggle for 
available nutrients and others in the 
surrounding media, which leads to a 
decrease in the growth of flower growth 
during the flower, initialization period that 
reduces the number of pods/plant. These 
results are in agreement with those reported 
by Nassib et al., 1984, Abbes et al., 2007, 

Badawy 2011, Kawochar et al., 2011 and 
Kissi et al., 2016.  

With respect to the effect of sowing 
dates on No. of seeds/ plant, the highest 
values were recorded in the early sowing 
date (S1) ranged from 29.14 to 87.60 for 
Sakha2 and Line3, whereas, the lowest ones 
were verified for the late sowing date (S2) 
ranged from 17.02 to 56.69 for Sakha2 and 
Line3 respectively. In case of sowing faba 
bean crop on 15

th
 October, growth period 

was longer and consequently more 
accumulate of assimilates. Similar results 
were obtained by Darwish et al. (1999), 

Rubiales (2004), Badawy (2011) and 
Kawochar et al. (2011). 

Concerning, number of seeds per pod the 
genotypes differed from each other under 
early and late sowing dates, the highest 
values were obtained from Line5, followed 
by Line 4, Line 6 and Line1 however; the 
lowest values were commonly obtained 
from Giza 843 followed by Misr 1 and 
Cross 957.  The heaviest 100–seed weight 
was obtained in the early sowing date, 
while, the late sowing date produced the 
lowest 100-seed weight for all genotypes. 
This might be due to the high efficiency of 
plant to convert solar energy to chemical 
energy which increased seed weight with 
sowing on 15

th
 October than the other tested 

sowing date. Significant differences in 100–
seed weight among faba bean genotypes 
under different environmental conditions 
were previously reported by Fayed et al. 

(2002), Mekky et al. (2003), Badawy 

(2011) and Kissi et al. (2016).  

Concerning seed weight per plant, the 

highest values were recorded for the faba 

bean genotypes grown at the early sowing 

date ranged from 26.75 for Sakha 2 to 

61.04 for Line3, with grand mean 50.81, 

while, the late sowing date produced lower 

seed weight/plant varied from14.50 for 

Sakha 2 to 36.36 for Line 3 with grand 

mean 28.77 overall all genotypes. These 

results are in agreement with those reported 

by Darwish et al. (1999), Abd El-Hafez et 

al. (2012) and El-Metwally et al. (2013). 

Significant variances were detected 

among genotypes for seed yield ardab/fed., 

with sowing dates. The highest values were 

produced from Line 3, followed by Line 5, 

and Line 6 in the first and second sowing 

dates, while, the lowest values were 

produced from Sakha 2, followed by Cairo 

4 and Line 7. The superiority in seed yield 

in faba bean genotypes Line 3, Line 5, and 

Line 6 may be due to their strong growth 

and taller plants that develop more pods, 

number of seeds, and weight of the heaviest 

100-seed. Also, they tolerate weed infection 

Orobanche, on the other hand, it was 

observed that the number of Orobanche 

dates decreased during the harvest. 

Significant differences in seed weight/plant 

among soybean genotypes under different 

environments were reported by Hussein et 

al. (1994), Fayed et al. (2002), Badawy 

(2011), Kawochar et al. (2011), Behairy et 

al. (2012) and El-Metwally et al. (2013). 

Significant differences were observed 

among genotypes for number of 

Orobanche/ plant dry weight of emerged 

Orobanche spikes per host plant with 

sowing dates. The tolerant Line 3 had the 

lowest number of Orobanche/plant dry 

weight of emerged Orobanche spikes per 

host plant followed by Line 5 and Line 6, 

meanwhile, Sakha 2 possessed the highest 

level of infection with number of 

Orobanche and dry weight of emerged 

Orobanche spikes/plant followed by Cairo 

4 and Line 7 in the two sowing date. The 
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delay in sowing time reduced the 

accumulation of a dry joint weight of the 

host and parasite (Vicia faba and O. 

crenata), which was not affected by the 

parasite infection. The decrease in the 

number of pods and seeds and the weight of 

the seed crop is due to the influence of 

climatic conditions, the history of planting 

and the infection of parasites. Parasitism 

mainly reduces host productivity by 

reducing the number of pods. The seed size 

decreased to a lesser extent, while the 

number of seeds per pod was not affected 

by the parasite attack. These results are in 

agreement with some exceptions with those 

reported by Nassib et al. (1984), Abbes et 

al. (2006), Abbes et al. (2007) and Imen et 

al. (2015). 

Phenotypic, Genotypic Coefficient of 

Variations and Heritability 

Estimates of phenotypic coefficient of 

variation (PCV), genotypic coefficient of 

variation (GCV) and broad sense 

heritability (h
2
b.s), were calculated in each 

sowing date. Regimes for each of nine traits 

only which between them homogeneity of 

error over the two seasons according to 

"Barttlet test" and presented in Table 4. 

The PCV values was closer than their 
relating genotypic one (GCV) for number 
of branches/plant, number of seeds /plant, 
100-seed weight, seed weight/plant and 
seed yield ardab/fed. under both seasons, 
showing a few impact of environment on the 
advertising of these traits. Whereas, PCV 
values were divergence than their 
corresponding GCV for plant height(cm), 
number of pods / plant, number of seeds / 
pod, number of Orobanche / plant and dry 
weight of Orobanche / plant with a few 
exceptions under both seasons, revealing 
great influence of environment on these 
characters. 

The variation exhibited by the 13 faba 

bean genotypes in agronomic characters 

indicated that selection for several of these 

characters might be effective. Selection 

efficiency, however, is related to the 

magnitude of heritability. These results are 

in agreement with those reported by Attia 

(1998), Darwish et al. (1999), Soliman et 

al. (1994), El-Harty (2005), El-Sayed et 

al. (2012) and Sharifi (2015). 

  
 

 

Table 4. Genotypic (GCV) and phenotypic (PCV) coefficient of variation and heritability 

(h
2
b.s) for agronomic characters (a 2- year average) 

Trait 
G C V PCV h

2
b.s 

S1 S2 S1 S2 S1 S2 

Plant height(cm) 48.37 77.00 50.04 80.11 96.67 96.12 

No. of branches/plant 3.19 1.70 3.64 2.61 87.46 64.95 

No. of pods/ plant 106.49 119.74 108.77 122.15 97.9 98.02 

No. of seeds /plant 424.66 268.12 425.30 268.35 99.85 99.91 

No. of seeds /pod 2.90 3.94 3.45 4.95 84.23 79.51 

100-seed weight (g) 57.88 60.81 58.27 60.93 99.34 99.81 

Seed weight /plant(g) 218.72 140.08 219.13 140.20 99.81 99.91 

Seed yield / (ardab/fed.) 38.18 17.04 38.79 18.30 98.42 93.13 

No. of Orobanche /plant 2117.90 693.47 2120.60 698.60 99.87 99.27 

Dry weight of Orobanche / plant 51.61 50.64 55.50 53.35 96.46 94.94 
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The heritability estimates ranged from 

84.23% for number of seeds/pod to 99.87% 

for number of Orbanche/plant under the 

first sowing date and ranged from 64.95 for 

number of branches/plant to 99.91 for 

number of seeds/plant under the second 

sowing date. Estimates of heritability for 

number of branches/plant and number of 

seeds/pod were higher under first than 

second sowing date. These findings suggest 

that genetic effects constitute a major 

portion of the total phenotypic variation for 

these characters under the first sowing date. 

These results are in agreement with those 

reported by Darwish et al. (1999), Soliman 

et al. (1994), Abbes et al. (2007) and El-

Sayed et al. (2012). 

Conclusions 

In conclusion, the five tested genotypes 

(Line3, Line4, Line5, Line6 and Cross957, 

selected for their partial resistance to 

Orobanche crenata, showed a high level of 

resistance under field conditions. These 

genotypes can be promoted as new varieties 

or used in breeding programs to develop 

new resistant lines. Also, the delay in 

sowing date reduced the influence of the 

parasite (O. crenata) on the yield and its 

components, which was not affected by the 

parasite's infection. 
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 انمهخص انعربً

  تأثٍر مىاعٍذ انزراعة عهى الاصابة بانهانىك وانمحصىل ومكىناته

 نبعض انتراكٍب انىراثٍة نهفىل انبهذي

 طارق صابر انسٍذ ، ، ثروت محب أبىسنسماعٍم محمذإإسماعٍم أبىبكر انصذٌك 

 ٘ز اىضساػٞح، ٍصش.قسٌ تح٘ز اىَحاصٞو اىثق٘ىٞح، ٍؼٖذ تح٘ز اىَحاصٞو اىحقيٞح، ٍشمض اىثح

ٍشمض اىثح٘ز  –ً تَحطح اىثح٘ز اىضساػٞح تسخا  2021-2020، 2020-2019أظشٝد ذعشتراُ حقيٞراُ خلاه ٍ٘سَٜ 

ظَٖ٘سٝح ٍصش اىؼشتٞح. ٗماُ اىٖذف ٍِ ٕزٓ اىذساسحِ ٕ٘ ذقٌٞٞ ٍٗقاسّح اىقذسج اىَحص٘ىٞح ىصلاشح ػششَ ذشمٞثا  –اىضساػٞح 

أسض ٍ٘ت٘ءج تشنو طثٞؼٜ تحشٞشح اىٖاى٘ك  ّٜ٘فَثش( ف 15 -أمر٘تش  15ادٛ صساػح َٕا )ٗساشٞا ٍِ اىف٘ه اىثيذٛ فٜ ٍٞؼ

ٗرىل تغشض ذحذٝذ أفضو اىرشامٞة اى٘ساشٞح ٍحص٘لا ٗذحَلا ىلإصاتح تؼذٗٙ اىٖاى٘ك لاسرؼَاىٖا فٜ الإّراض اىضساػٜ. 

ّ٘فَثش فٜ مو ٍِ  15اسّح تاىَٞؼاد اىصاّٜ فٜ أمر٘تش تاىَق 15أظٖشخ اىْرائط صٝادج اسذفاع اىْثاخ فٜ ٍٞؼاد اىضساػح الأٗه 

 ىَٞؼاد اىصاّٜظٌ( ٍقاسّح تا 49.22ٗ 52.39) اىثزٗس ىيْثاخٗصُ أػطٚ ٍٞؼاد اىضساػح الأٗه قَٞا أػيٚ فٜ اىَ٘سَِٞ. 

قذ ٝشظغ الاّخفاض فٜ ػذد اىقشُٗ/اىْثاخ إىٚ اىقذسج اىرْافسٞح تِٞ ّثاذاخ  فٜ مو ٍِ اىَ٘سَِٞ. ظٌ( 26.50ٗ 31.04)

أّرعد أػيٚ ٍحص٘ه  3أٗضحد اىْرائط أُ اىسلاىح  مَا اىف٘ه )اىؼائو( ٗحشٞشح اىٖاى٘ك )اىطفٞو( ػيٚ اىؼْاصش اىغزائٞح.

ماُ ٍؼاٍو الاخرلاف . اىَ٘سَِٞ اسدب/فذاُ( ػْذ ٍقاسّرٔ تاىرشامٞة اى٘ساشٞح الأخشٙ فٜ مو ٍِ 8.03ٗ 9.37ىيثزٗس )

ىعَٞغ اىصفاخ. ماّد ذقذٝشاخ دسظح اىر٘سٝس  GCVتشنو ػاً أػيٚ ٍِ ٍؼاٍو الاخرلاف اى٘ساشٜ   PCVاىَظٖشٛ  

hتاىَؼْٚ اى٘اسغ )
2
bs ٓاػيٚ ىصفاخ ػذد اىفشٗع ىنو ّثاخ ٗػذد اىثزٗس ىنو قشُ فٜ ٍٞؼاد اىضساػح الأٗه ٗذشٞش ٕز )

 اخ اى٘ساشٞح ذَصو ظضءًا مثٞشًا ٍِ اىرثاِٝ اىظإشٛ اىنيٜ ىٖزٓ اىصفاخ فٜ ٍٞؼاد اىضساػح الأٗه.اىْرائط إىٚ أُ اىرأشٞش

  .اىٖاى٘ك، ٍ٘اػٞذ اىضساػحاىف٘ه، ٍحص٘ه اىثزٗس،  انكهمات الاسترشادٌة:

 ـــــــــــــــــــــــــــ
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