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A two year study was conducted at Sakha Agricultural Research Station, Kafr EL-Sheikh Governorate during 2017/2018 and 
2018/2019 seasons. The objective of this study was to evaluate productivity of fifteen faba bean genotypes under natural infections 
with chocolate spot and rust diseases. Faba bean genotypes (Giza 40, Atona, Giza 3, Sakha 1, Misr 1, Santamora, Misr 3, Giza 843, 
Sakha 3, Sakha 4, Nubaria 1, L 1, L 2, L 3 and L 4) were randomly distributed in a randomized complete block design with three rep-
licates. The results showed that faba bean genotypes Santamora, L2, Giza 843, Sakha 4, and Sakha 3 showed higher resistance to rust 
and chocolate spot diseases. This was positively reflected on seed yield in both seasons. However, the reverse was true for Giza 40 and 
Atona genotypes. A significant positive correlation was obtained between flowering or maturity date and each of rust and chocolate 
spot diseases. There is a highly negative correlation between days to 50% flowering or maturity date and each of number of pods per 
plant, seed weight per plant and seed yield per ha. There is a negative correlation between rust or chocolate spot disease and each 
of number of pods per plant, seed weight per plant and seed yield per ha. Conversely, there is a positive correlation between number 
of pods per plant and each of seed weight per plant and seed yield per ha. This study indicated that Santamora, L2, Giza 843, Sakha 
4, and Sakha 3 genotypes could be grown to tolerate rust and chocolate spot diseases coincided with high productivity under Sakha 
region conditions. 

Introduction
Faba beans (Vicia faba L.) is important for soil fertility, human 

nutrition as a good source of vegetarian protein [1]. It plays an im-
portant role in world agriculture, owing to its high protein content, 
ability to fix atmospheric nitrogen, capacity to grow and yield well 
on marginal lands [2]. It is known that the protein content of this 
crop is higher than other common food legumes [3]. It is the sixth 
most important grain legume with 4.3 million tonnes of annual 
production worldwide [4]. However, in Egypt, the cultivated area 
in 2017 reached about 32 thousand ha with an average productiv-
ity of 3.46 ton/ha, according to FAOSTAT [5].

Unfortunately, faba bean production is affected by different fac-
tors such as foliar diseases. Ibrahim., et al. [6] reported that foliar 
diseases, i.e. leaf spots (by Botrytis sp., Stemphylium botryosum 
and Altenaria tenuis) and rust (by Uromyces fabae) are the limit-

ing factors for faba bean production in the northern parts of Egypt. 
Chocolate spot (Botrytis fabae Sard.) appears as lesions on flow-
ers, leaves and stems with oblong elliptical of reddish to chocolate 
brown colour, with darker margins that are fairly defined. As le-
sions increase in number, generally on the upper leaf side, they may 
remain small expand or merge [7]. The infection by rust appears 
as a minute, slightly raised, white to cream-colored spots on leaves 
and to a lesser extent on stems. As spots enlarge the epidermis 
ruptures, releasing masses of dark drown spores (urediospores) to 
form characteristic pustules (uredia). The pustules are often sur-
rounded by a ring of yellow tissue. On highly susceptible cultivars, 
rust can build up rapidly until most of the leaves are covered with 
pustules. Severely infected leaves rapidly dry up and premature de-
foliation may occur [8]. According to Khalil., et al. [9], the screening 
may be conducted either under natural epidemic fields especially 
at Sakha station or in the greenhouse using artificial infection tech-
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niques. Protecting plants against the two studied diseases by using 
fungicides has been complicated by the development of fungicidal 
resistance and/or adverse effect on growth and productivity of the 
host plant, as well as on the accompanying microflora [10].

The genetic improvement of desired traits via breeding signifi-
cantly depends on genetic variation in those traits. There is there-
fore an urgent need to collect and evaluate local genetic resources 
that can be used in well-designed breeding programs as donors of 
valuable features in the development of new improved varieties. 
About forty decades ago, Nassib., et al. [11] claimed that the faba 
bean breeding program in Egypt aimed to screen for foliar disease 
resistance, as well as investigate the potential of introductions. In 
the middle and Near east, yield losses reached about 50-70% in 
the case of rust disease [12] and 60 - 80% in the case of choco-
late spot disease [13]. Susceptible cultivars are usually subjected 
to foliar damage that limit photosynthetic activity and in turn re-
duce productivity [14,15]. Accordingly, genetic resistance could be 
considered the most desirable control method since it is less cost-
effective and environmentally safe than the use of chemicals. Thus, 
many resistance sources and their associates have been found in 
different legumes including faba bean [16,17]. Therefore, shifting 
from traditional cultivars to improved ones could enhance faba 
bean yield by about 18% in Egypt [18]. 

However, changes in environmental conditions should be taken 
into consideration when evaluating disease-resistant genotypes 
where Sinha and Ghildiyal [19] found that chlorophyll content 
can be taken as an index of the extent of reduction in the effective 
green area. The highest values of chlorophyll (a/b) were recorded 
in leaves of Sakha 2 followed by Nubaria 1 and Sakha 3, meanwhile, 
Sakha 3 and Sakha 4 recorded the highest values of seed yield per 
plant, 100-seed weight and seed yield per unit area compared with 
the other cultivars [20]. So, it is obvious that the disease can re-
duce the photosynthetic activity in leaves and ultimately lead to 
lower yield [21]. Consequently, faba bean yields and disease resis-
tance are affected significantly by weather and soil conditions as 
mentioned by Podlesny., et al. [22]. Particularly, Waly., et al. [23] 
reported that the resistant genotypes may produce high yield un-
der low and moderate infection of foliar diseases but in the high 
infections, yield will be decreased in the resistant and susceptible 
genotypes together. 

Aim of the Study

The main objective of the present study was to evaluate fifteen 
faba bean genotypes for identifying reliable resistant ones to choc-
olate spot and rust diseases under natural field infections. 

Materials and Methods

A two year study was conducted at Sakha Agricultural Research 
Station in 2017/2018 and 2018/2019 seasons to evaluate fifteen 
faba bean genotypes for resistance to chocolate spot and rust dis-
eases under natural infections. Faba bean genotypes were Giza 40, 
Atona, Giza 3, Sakha 1, Misr 1, Santamora, Misr 3, Giza 843, Sakha 
3, Sakha 4, Nubaria 1, L 1, L 2, L 3 and L 4 (Table 1). Rice was the 
preceding summer crop in both seasons. 

Faba bean genotype Pedigree
Giza 40 An individual plant selection from 

Rebaya 40
Atona Introduced from Spain
Giza 3 Giza 1 x Dutch 29
Sakha 1 Giza 716 x 620/283/85
Misr 1 Derived from (Giza 3 x 123A/45/76) 

x (62/1570/66/G.2) x (Romi x 

Habashi)
Santamora Introduced from Spain
Misr 3 Line 667 x ( Cairo 241 x Giza 461 )
Giza 843 Cross 461 x Cross 561
Sakha 3 Promising line 716/402/2001 

derived from cross 716 (Giza 461 

x503/453/83)
Sakha 4 Sakha 1 X Giza 3
Nubaria 1 (Reina blanca) introduced from Spain
L 1 Giza716 x ILB5346-Ec
L 2 Nubaria3 xNubaria2
L 3 Nubaria3 x Sakha1
L 4 (Giza40 xGiza3) x Giza40

Table 1: The common names and pedigree of  
the studied faba bean genotypes.

Genotypes were arranged on randomized complete block deign 
with three replicates. The experimental unit included three ridges 
60 cm apart, and 3 meters long occupying an area of 5.4 m2. Cal-
cium super phosphate (15.5% P2O5) was added during soil prepa-
ration at the rate of 357 kg/ha. The studied faba bean genotypes 
were planted on November 2nd and 13th in 2017 and 2018 seasons, 
respectively, on both sides of the ridges in hills distanced 25 cm 
with two plants per hill. All normal agricultural practices were per-
formed. Mineral nitrogen and potassium fertilizers were added at 
35.7 and 119 kg/ha, respectively, at the first irrigation. 
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Studied traits
Meteorological data 

Meteorological data of Kafr El-Sheikh governorate, starting in 
November to the end of April 2017/2018 and 2018/2019 seasons 
were recorded by Rice Research and Training Center (RRTC), Sakha 
Agriculture Research Station are shown in table 2.

Month
Maximum temperature (oC) Minimum temperature (oC) Relative humidity (%) Solar radiation

(Mega joule/m2)
First season Second season First season Second season First season Second season First seasonSecond season

November 24.00 25.32 10.50 15.46 86.70 89.20 13.0 13.0
December 20.19 21.38 6.44 10.57 86.00 84.74 15.2 15.0
January 18.16 19.20 8.35 7.60 77.50 90.95 15.0 15.2
February 17.54 20.80 9.57 8.95 75.61 90.22 15.5 15.5
March 19.22 21.71 10.08 10.79 84.65 83.14 15.3 15.0
April 21.58 23.03 11.54 12.33 81.64 85.01 15.1 15.0
Average 20.11 21.90 9.41 10.95 85.35 83.87 14.85 14.78

Table 2: Meteorological data of Kafr El-Sheikh governorate in 2017/2018 and 2018/2019 seasons.

Rice Research and Training Center (RRTC), Sakha Agriculture Research Station, Monthly weather observations.

Average relative humidity (%), at 7.30 and 13.30 hour.

Plant phenology 

It represents science of developmental occurrences in plants. It 
refers to the time patterns associated with developmental stages 
or sub-periods of plants as affected by environment. Evaluation of 
phenological duration periods of crop was studied in the field for 
days to 50% flowering.

Chlorophyll content 

85 days after planting, leaf chlorophyll a and b contents were 
analyzed by Crop Physiology Research Department at Sakha Re-
search Station, ARC: The leaves (blade only) from three plants were 
separated, dried, in an oven at 75oC until reaching a constant mass 
(approximately 48h), then weighed. Leaf chlorophyll content was 
determined according to Holden [24]. Total chlorophyll content 
was calculated by adding chlorophyll a to chlorophyll b.

Foliar disease assessment 

Rust disease: The disease severity of rust was recorded at 85 and 
115 days after planting according to the standard scale suggested 
by Bernier., et al. [8] as follows: 1 = No pustules or very small non 
sporulating flecks (highly resistant), 3 = Few scattered pustules 
covering less than 1% of leaf area, and few or no pustules on stem 
(resistant), 5 = Pustules common on leaves covering 1-4% of leaf 
area, little defoliation and some pustules on stem (moderately re-
sistant), 7 = Pustules very common on leaves covering 4 -8% of leaf 
area, some defoliation and many pustules on stem (susceptible) 
and 9 = Extensive pustules on leaves, petioles and stems covering 
8-10% of leaf area, many dead leaves and severe defoliation (highly 
susceptible).

Chocolate spot disease: The disease severity of chocolate spot 
was estimated at 85 and 115 days after planting under natural in-
fection using the scale of Hanounik [25] and Bernier., et al. (1993) 
as follows: 1=No disease symptoms or very small specks (highly 
resistant, 0 - 2.0%), 3=Few small discrete lesions (resistant, 2.0 - 
15.0%), 5 = Some coalesced lesions with some defoliation (mod-
erately resistant, 15.0 - 40.0%), 7 = Large coalesced sporulating 
lesions, 50% defoliation and some dead plants (susceptible, 50 - 
80%) and 9=Extensive lesions on leaves, stems and pods, severe 
defoliation, heavy sporulation stem girdling, blackening and death 
of more than 80% of plants (highly susceptible, 80 - 100%).

Maturity date, seed yield and its attributes 

At harvest, plant samples were taken at random from each plot 
to determine maturity date (day), plant height (cm), number of 
branches per plant, number of pods per plant and seed weight per 
plant (g). Seed yield per ha was recorded on plot basis then con-
verted into ton/ha. 

Simple correlation coefficient 

Phenotypic correlation coefficients were calculated from the 
combined data across the two seasons for all the studied traits by 
PLABSTAT program. 
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Statistical analysis

The measured variables were analyzed by ANOVA using MSTA-
TC statistical package [26]. Mean comparisons were compared 
using the least significant difference (L.S.D) test at 0.05% level of 
probability [27].

Results and Discussion
Significance of variation sources of faba bean traits 

Sum squares of faba bean traits showed that faba bean genotype 
effect remained significant at 1% of chlorophyll a, total chlorophyll 
content, foliar diseases, days to 50% flowering, maturity date, seed 
weight per plant and seed yield per ha in both seasons (Table 3-5). 
Differences among faba bean genotypes were significant for chlo-

S.O.V d.f.
Rust disease Chocolate spot dis-

ease
85 d 115 d 85 d 115 d

First season
Rep. 2 0.00 N.S. 0.05 N.S. 0.01 N.S. 69.30 N.S.
Genotype 14 3.04 ** 16.00 ** 50.80 ** 775.14 **
Error 28 0.07 0.07 0.28 68.75

Second season
Rep. 2 0.00 N.S. 0.03 N.S. 0.40 N.S. 2.79 N.S.
Genotype 14 0.38 ** 16.45 ** 73.86 ** 1463.69  **
Error 28 0.00 0.13 0.30 5.19

Table 4: Sum squares of foliar diseases of the 
 studied faba bean genotypes.

**: Significance at a 1% level of probability (p < 0.01).

*: Significance at a 5% level of probability (0.01 =< p < 0.05).

N.S.: Non-Significant (p >= 0.05).

S.O.V d.f. Days to 50%  
flowering

Maturity 
date

Plant 
height

Number of 
branch/plant

Number of 
pods/plant

Seed yield/
plant

Seed yield/
ha

First season
Rep. 2 10.55 N.S. 33.88 N.S. 9.48 N.S. 0.08 N.S. 2.11 N.S. 25.67 N.S. 0.04 N.S.
Genotype 14 67.69 ** 247.46** 278.11 ** 0.27 N.S. 24.39 ** 247.38 ** 1.90 **
Error 28 4.60 17.22 10.86 0.44 2.46 59.94 0.16

Second season
Rep. 2 1.66 N.S. 13.86 N.S. 7.22 N.S. 0.39 N.S. 16.87 N.S. 39.40 N.S. 0.04 N.S.
Genotype 14 120.00 ** 217.62** 190.07 N.S. 0.28 N.S. 18.27 N.S. 330.62 ** 2.84 **
Error 28 5.23 7.79 119.12 0.60 20.76 69.00 0.20

S.O.V d.f. Chlorophyll content
Chlorophyll 

a
Chlorophyll 

b
Total  

chlorophyll
First season

Rep. 1 0.50 N.S. 0.02 N.S. 0.31 N.S.
Genotype 14 1.79 ** 0.68 * 2.56 **
Error 28 0.33 0.27 0.37
Second season
Rep. 1 0.02 N.S. 0.00 N.S. 0.03 N.S.
Genotype 14 2.59 ** 1.00 ** 3.69 **
Error 28 0.01 0.01 0.01

Table 3: Sum squares of chlorophyll traits of the studied faba 
bean genotypes. 

**: Significance at a 1% level of probability (p < 0.01).

*: Significance at a 5% level of probability (0.01 =< p < 0.05).

N.S. Non-Significant (p >= 0.05).

Table 5: Sum squares of maturity and flowering dates, seed yield and its attributes of the studied faba bean genotypes.

**: Significance at a 1% level of probability (p < 0.01). *: Significance at a 5% level of probability (0.01 =< p < 0.05).

N.S.: Non-Significant (p >= 0.05).

rophyll b and number of seeds per plant, and highly significant for 
plant height and number of pods per plant in only one season. This 
means that all the studied faba bean genotypes differed in chlo-
rophyll a, chlorophyll b, total chlorophyll content, foliar diseases, 
days to 50% flowering, maturity date, seed yields per plant and 
per ha. This indicates that expected genetic gain from selection for 
these traits could be fast in this genetic material. The replication 
effect was not significant at 5% level of probability for all studied 
traits. Thus, the consistent response was observed for faba bean 
genotypes for all studied traits, indicating genotypes could be se-
lected for this area with limited evaluations. These results are in 
parallel with those observed by El-Rodeny., et al. [28] who found 
that genotypes significantly differed for growth-related and yield 
traits, as well as disease resistance traits.
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Figure 1: Days to 50% flowering of of the studied faba  
bean genotypes in both seasons.

Plant phenology 
The results in figure 1 show genotypic variation among the 

studied faba bean genotypes for days to 50% flowering in both 
seasons. Sakha 1, Sakha 4, L3 and Santamora genotypes were ear-
lier in flowering than the other genotypes in both seasons. These 
results reveal that Sakha 1, Sakha 4, L3 and Santamora genotypes 
have shorter vegetative growth phase and shorter reproductive 
phase. Conversely, faba bean genotype Nubaria 1 followed by Ato-
na and L2 were late in flowering in the first season. In the second 
season, Nubaria 1, L1, L4, Atona and Misr 3 genotypes were late in 
their flowering. 

Chlorophyll pigments 
Chlorophyll a, b and their total in leaves were significantly af-

fected by faba bean genotype (Figure 2). Leaves of all faba bean 
genotypes had higher content of chlorophyll a except two geno-
types i.e. Atona and L4 in the first season. However, lower chloro-
phyll a was observed in leaves of all studied faba bean genotypes, 
except Santamora, Sakha 4, L1, Giza 40 and Nubaria 1 in the second 
season. With regard to chlorophyll b, leaves of all studied faba bean 
genotypes showed higher contents of this trait except Sakha 4 in 
the first season, meanwhile, leaves of all genotypes showed lower 
contents of chlorophyll b except Misr 1 and Sakha 3 in the second 
season. On the other hand, leaves of all studied genotypes had 
higher total chlorophyll, except Atona in the first season. However, 
leaves of Santamora genotype gave the highest total chlorophyll, 
meanwhile the reverse was true for Atona compared with the other 
genotypes in the second season. This may be due to variations in 
genetic background among genotypes (Table 1) which was trans-
lated into the expression and activity of the chlorophyllase enzyme. 

Figure 2: Contents of chlorophyll a, b and total chlorophyll in 
leaves of fifteen faba bean genotypes in both seasons.

Foliar disease assessment
Certainly, lifecycle of the a pathogen vary from region to an-

other, where it is associated with temperature and moisture condi-
tions. Rust and chocolate spot diseases can rapidly develop under 
optimal environmental conditions. Data in figure 3 show that the 
severity of rust and chocolate spot diseases differed according to 
differences in climatic conditions between the first and second 
season. It seems that the spreading of rust and chocolate spot dis-
eases was faster in the second season than the first one under Kafr 
El-Sheikh governorate conditions. These data show that severity 
of the diseases was lower in the first season than the second one. 
Moreover, the severity of the diseases was lower in February than 
March in both seasons. These results could be due to high tempera-
ture and low humidity that furnished suitable environmental con-
ditions to enhance pathogen spreading. It is known that increased 
temperature and decreased relative humidity are the two climatic 
factors that increase foliar diseases [7]. Also, low solar radiation 
has positive effects on pathogen activity where ultraviolet radia-
tion in sunlight is the major factor affecting the germination of fun-
gal propagules [29] through damaging DNA and proteins [30]. 

Accordingly, it seems that temperature above 25°C and below 
7-8°C controlled rust and chocolate spot spreading under Kafr El-
Sheikh governorate conditions. 
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Figure 3: Meteorological data at Sakha region governorate and its relation to foliar disease severity.
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Consequently, it is expected that rust or chocolate spot patho-
gen would be unable to traverse the leaf surface to penetrate the 
plant by stability air temperature and relative humidity and solar 
radiation from a month to another. According to Pulse Breeding 
Australia [31], rust can occur from early- to mid-spring on, and is 
favoured by warm temperatures. Also, chocolate spot is favoured 
by warm and humid conditions that extend for four to five days. 
Moreover, Yitayih and Azmeraw [32] mentioned that chocolate 
spot disease results in heavy premature defoliation and under 
warm moist conditions crop lodging may occur.

Rust disease
Data in table 6 showed that rust disease severity differed among 

the studied faba bean genotypes under natural field conditions in 
both seasons. At 85 days after sowing, leaves of faba bean cultivar 
Giza 40 had the highest rust disease severity (4.25%) compared 
with the other genotypes in the first season. 

Faba bean 
genotype

85 days (%) 115 days (%)
First season First season

Giza 40 4.25 Susceptible 9.76 Highly  
susceptible

Atona 1.02 Moderately  
resistant

2.00 Moderately 
resistant

Giza 3 1.27 Moderately  
resistant

3.74 Moderately 
resistant

Sakha 1 0.27 Resistant 1.09 Moderately 
resistant

Misr 1 1.02 Moderately  
resistant

2.07 Moderately 
resistant

Santamora 1.13 Moderately  
resistant

2.60 Moderately 
resistant

Misr 3 0.71 Resistant 1.23 Moderately 
resistant

Giza 843 0.16 Resistant 0.31 Resistant
Sakha 3 0.50 Resistant 1.17 Moderately 

resistant
Sakha 4 0.26 Resistant 0.79 Resistant
Nubaria 1 0.81 Resistant 1.16 Moderately 

resistant
L 1 1.06 Moderately  

resistant
1.27 Moderately 

resistant
L 2 0.08 Highly resistant 0.65 Resistant
L 3 0.22 Resistant 0.81 Resistant
L 4 1.13 Moderately  

resistant
2.50 Moderately 

resistant
L.S.D. 0.05 0.83 0.83

Faba bean 
genotype

Second season Second season

Giza 40 1.02 Moderately resis-
tant

9.33 Highly suscep-
tible

Atona 0.91 Resistant 7.54 Susceptible
Giza 3 1.13 Moderately resis-

tant
10.12 Highly suscep-

tible
Sakha 1 0.17 Resistant 4.50 Susceptible
Misr 1 0.18 Resistant 4.04 Susceptible
Santamora 0.12 Resistant 3.50 Moderately 

resistant
Misr 3 0.17 Resistant 3.95 Moderately 

resistant
Giza 843 0.17 Resistant 3.26 Moderately 

resistant
Sakha 3 0.22 Resistant 3.84 Moderately 

resistant
Sakha 4 0.20 Resistant 3.80 Moderately 

resistant
Nubaria 1 0.18 Resistant 3.92 Moderately 

resistant
L 1 0.16 Resistant 3.77 Moderately 

resistant
L 2 0.12 Resistant 2.84 Moderately 

resistant
L 3 0.13 Resistant 3.06 Moderately 

resistant
L 4 0.15 Resistant 2.64 Moderately 

resistant
L.S.D. 0.05 0.13 1.09

Table 6: Rust disease severity of the studied faba 
 bean genotypes at 85 and 115 days after planting.

On the other hand, lower disease severity was observed on 
leaves of faba bean genotypes L2 (0.08%) and Giza 843 (0.16%), L3 
(0.22%), Sakha 4 (0.26%), Sakha 1 (0.27%), Sakha 3 (0.50%), Misr 
3(0.71%) and Nubaria 1 (0.81%). Meanwhile, faba bean genotypes 
Misr 1 (1.02%), Atona (1.02%), L1 (1.06%), L4 (1.13%), Santamo-
ra (1.13%) and Giza 3 (1.27%) were moderately resistant to rust 
infection at 85 days after sowing in the first season.

In the second season, leaves of faba bean cultivars Giza 3 and 
Giza 40 were moderately resistant to rust infection (1.13 and 
1.02%, respectively). However, the other genotypes were resistant 
to this disease at 85 days after sowing. 
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Leaves of faba bean Giza 40 cultivar showed the highest disease 
severity of rust (9.76%), meanwhile, disease severity on Giza 843 
(0.31%), L2 (0.65%), Sakha 4 (0.79%), L3 (0.81%) and Sakha 1 
(1.09%) was ranging from lower to moderate, followed by Nubaria 
1 (1.16%), Sakha 3 (1.17%), Misr 3 (1.23%), L1 (1.27%), Atona 
(2.00%), Misr 1 (2.07%), L4 (2.50%) and Santamora (2.60%), 
then Giza 3 cultivar came in later (3.74%) at 115 days after sowing 
in the first season. At 115 days after sowing, leaves of Giza 3 and 
Giza 40 cultivars showed higher rust severity (10.12 and 9.33%, 
respectively), followed by Atona (7.54%), then Sakha 1 (4.50%) 
and Misr 1 (4.04%) cultivars. However, disease severity on faba 
bean genotypes L4 (2.64%), L2 (2.84%), L3 (3.06%), Giza 843 
(3.26%), Santamora (3.50%), L1 (3.77%), Sakha 4 (3.80%), Sakha 
3 (3.84%), Nubaria 1 (3.92%) and Misr 3 (3.95) were moderate in 
the second season. 

Generally, it seems that most of the studied faba bean genotypes 
were resistant to rust infection, and this effect probably differed 
directly or indirectly by seasonal shift due to fluctuating climatic 
conditions at 85 and 115 days after sowing (Table 2 and figure 3). 
It is likely that flowering period of faba bean genotypes Atona, Giza 
3, Misr 1, Santamora, Giza 843, Sakha 3, Sakha 4, Nubaria 1, L1, L2, 
L3 and L4 (Figure 1), and chlorophyll content in their leaves at 85 
days after sowing in the first season (Figure 2) played an important 
role for maintaining their resistance or susceptibility to rust infec-
tion. With regard to flowering period, leaves of Giza 40 cultivar had 
high chlorophyll content did not enhance its resistance to rust in-
fection at 85 through 115 days after sowing in both seasons. With 
respect to faba bean genotype Santamora, this genotype flowered 
earlier and leaves had higher contents of chlorophyll a, b and total 
chlorophyll that may be contributed positively to the stability of its 
resistance to rust infection at 85 to 115 days after sowing in the 
first season. Accordingly, it is expected that these traits maintained 
resistance of faba bean genotype Santamora to rust infection from 
85 to 115 days after sowing in the second one. Meanwhile, higher 
contents of the studied chlorophyll pigments in leaves of faba bean 
cultivars Giza 3 and Misr 1 regardless their flowering period prob-
ably maintained their resistance to rust infection from 85 to 115 
days after sowing in the first season. Thus, it seems that lower con-
tent of chlorophyll b with longer flowering period of faba bean cul-
tivar Misr 3 contributed largely in its susceptibility to rust infection 
at 85 to 115 days after sowing in the second season. 

Regardless chlorophyll pigments, it is likely that longer flower-
ing period of faba bean cultivar Giza 3 interacted negatively with 
environmental conditions to enhance susceptibility of this cultivar 

to rust infection at 85 to 115 days after sowing in the second sea-
son. Regardless flowering period, leaves of faba bean cultivar Giza 
843 that had higher contents of the studied chlorophyll pigments 
could be maintained its resistance to rust infection at 85 to 115 
days after sowing in the first season. However, it is likely that lower 
contents of chlorophyll a and b in leaves of faba bean cultivar Giza 
843 did not play a role in its resistance to rust infection at 85 to 115 
days after sowing in the second season. Regardless flowering pe-
riod, leaves of faba cultivar Sakha 3 that had higher contents of the 
studied chlorophyll pigments could have maintained its resistance 
to rust infection at 85 to 115 days after sowing in the first season. 
Thus, it seems that higher contents of the studied chlorophyll pig-
ments in leaves of faba cultivar Sakha 3 maintained its resistance to 
rust infection at 85 to 115 days after sowing in the second season. 
With respect to faba bean cultivar Sakha 4, plants of this cultivar 
flowered earlier with higher leaf content of chlorophyll a and to-
tal chlorophyll. This may be contributed positively in stability of 
resistance to rust infection at 85 to 115 days after sowing in the 
first season. Accordingly, it is expected that lower chlorophyll b in 
leaves of faba bean cultivar Sakha 4 did not play a negative role in 
its resistance to rust infection at 85 to 115 days after sowing in the 
second season. Meanwhile, higher content of the studied chloro-
phyll pigments in leaves of faba bean cultivar Nubaria 1 with its 
longer flowering period probably maintained its resistance to rust 
infection at 85 to 115 days after sowing in the first season. Thus, 
it seems that lower content of chlorophyll b with longer flowering 
period of faba bean cultivar Nubaria 1 did not play a negative role 
in its resistance to rust infection at 85 to 115 days after sowing in 
the second season. Although flowering of faba bean genotype L1 
was late in the first season (Figure 1), it seems that higher content 
of chlorophyll pigments in its leaves maintained its resistance to 
rust infection at 85 to 115 days after sowing in the first season. 
Consequently, it is expected that these traits maintained resistance 
of L1 genotype to rust infection at 85 to 115 days after sowing in 
the second season. With respect to faba bean genotype L2, higher 
content of the studied chlorophyll pigments in leaves of this geno-
type with its longer flowering period played positively in its resis-
tance to rust infection at 85 to 115 days after sowing in the first 
season. Thus, it seems that flowering period of L4 genotype inter-
acted positively with lower content of chlorophyll a and b to con-
tribute largely in its resistance to rust infection at 85 to 115 days 
after sowing in the second season. L3 genotype flowered early with 
high leaf content of chlorophyll a and total chlorophyll. This may be 
contributed positively in stability of its resistance to rust infection 
at 85 to 115 days after sowing in the first season. 
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Accordingly, it is expected that shorter flowering period had 
important role to overcome lower content of chlorophyll a and b 
in leaves of faba bean genotype L3 for enhancing its resistance to 
rust infection in the second season. With regard to Atona geno-
type, it was late in flowering and had high content of chlorophyll 
b in its leaves. This may be contributed positively in stability of its 
resistance to rust infection at 85 to 115 days after sowing in the 
first season. Accordingly, it is expected that lower content of chlo-
rophyll a and total chlorophyll played a major role in susceptibility 
of Atona genotype to rust infection at 85 to 115 days after sowing 
in the second season. Meanwhile, faba bean genotype L4 flowered 
late with high content of chlorophyll b and total chlorophyll that 
could be maintained its resistance to rust infection at 85 to 115 
days after sowing in the first season. Thus, it seems that these traits 
contributed largely in resistance of L4 genotype to rust infection in 
the second season. These results indicate that faba bean genotypes 
viz., Giza 40, Atona, Giza 3, Sakha 1 and Misr 3 could not maintain 
their genetic potential to resist rust infection at 85 to 115 days after 
sowing under natural field conditions in both seasons, indicating 
one year should not be satisfied when depending on those geno-
types in breeding programs. So, it may be possible that differences 
among the studied faba bean genotypes with climatic conditions 
are the key elements that determine the epidemic development 
of rust disease. No virulent pathogen strain can induce disease on 
susceptible cultivars if climatic conditions are not favorable [33]. 
Thus, these factors greatly influence the number of pustules. These 
results are in harmony with those obtained by Waly., et al. [23] who 
indicated that faba bean cultivars Giza 843 and Giza 40 had higher 
chlorophyll a and b contents compared with the other cultivars un-
der common fungal diseases. 

Chocolate spot disease
Data in table 7 show that the disease severity with chocolate 

spot on the studied faba bean genotypes was different under natu-
ral field conditions in both seasons. At 85 days after sowing, leaves 
of Atona (12.66%), Giza 40 (11.54%) and Giza 3 (11.49%), Misr 
3 (2.91%), Misr 1 (2.50%), Nubaria 1 (2.41%), Giza 843 (2.25%), 
L4 (2.25%), Santamora (2.20%) and L1 (2.16%) were considered 
resistant. Meanwhile faba bean genotypes L3 (0.99%), L2 (1.33%), 
Sakha 1 (1.66%), Sakha 4 (1.87%) and Sakha 3 (1.95%) were con-
sidered highly resistant to this disease in the first season. 

In the second season, faba bean cultivar Giza 40 (16.79%) was 
moderately resistant to chocolate spot disease, followed by faba 
bean genotypes Atona (12.95%), Giza 3 (11.45%), Misr 1 (8.66%), 

Faba bean 
genotype

85 days (%) 115 days (%)
First season First season

Giza 40 11.54 Resistant 65.70 Susceptible
Atona 12.66 Resistant 27.99 Moderately 

resistant
Giza 3 11.49 Resistant 17.49 Moderately 

resistant
Sakha 1 1.66 Highly resistant 2.81 Resistant
Misr 1 2.50 Resistant 8.24 Resistant
Santamora 2.20 Resistant 6.91 Resistant
Misr 3 2.91 Resistant 10.29 Resistant
Giza 843 2.25 Resistant 6.52 Resistant
Sakha 3 1.95 Highly resistant 5.19 Resistant
Sakha 4 1.87 Highly resistant 5.14 Resistant
Nubaria 1 2.41 Resistant 7.28 Resistant
L 1 2.16 Resistant 7.41 Resistant
L 2 1.33 Highly resistant 7.53 Resistant
L 3 0.99 Highly resistant 1.51 Highly resistant
L 4 2.25 Resistant 6.87 Resistant
L.S.D. 0.05 1.61 25.09
Faba bean 
genotype

Second season Second season

Giza 40 16.79 Moderately 
resistant

92.27 Highly  
susceptible

Atona 12.95 Resistant 48.66 Susceptible
Giza 3 11.45 Resistant 31.41 Moderately 

resistant
Sakha 1 1.66 Highly resistant 14.70 Resistant
Misr 1 8.66 Resistant 30.87 Moderately 

resistant
Santamora 4.63 Resistant 24.62 Moderately 

resistant
Misr 3 5.60 Resistant 18.49 Moderately 

resistant
Giza 843 1.18 Highly resistant 3.95 Resistant
Sakha 3 1.99 Highly resistant 10.91 Resistant
Sakha 4 0.89 Highly resistant 4.08 Resistant
Nubaria 1 2.10 Resistant 17.83 Moderately 

resistant
L 1 2.44 Resistant 19.04 Moderately 

resistant
L 2 2.16 Resistant 15.24 Moderately 

resistant
L 3 2.18 Resistant 13.49 Resistant
L 4 2.83 Resistant 12.95 Resistant
L.S.D. 0.05 1.65 6.90

Table 7: Chocolate spot disease severity of the studied  
faba bean genotypes at 85 and 115 days after sowing.
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Misr 3 (5.60%), Santamora (4.63%), L4 (2.83%), L1 (2.44%), L3 
(2.18%), L2 (2.16%) and Nubaria 1 (2.10%) were resistant to this 
disease. However, faba bean cultivars Sakha 4 (0.89%), Giza 843 
(1.11%), Sakha 1 (1.66%) and Sakha 3 (1.99%) were highly resis-
tant at 85 days after sowing. At 115 days after sowing, leaves of 
faba bean cultivar Giza 40 showed the highest chocolate spot dis-
ease severity (65.70%) compared with the other genotypes in the 
first season. 

Meanwhile, L3 genotype was highly resistant to chocolate spot 
infection recording 1.51%, followed by faba bean genotypes Sakha 
1 (2.81%), Sakha 4 (5.14%), Sakha 3 (5.19%), Giza 843 (6.52%), L4 
(6.87%), Santamora (6.91%), Nubaria 1 (7.28%), L1 (7.41%), L2 
(7.53%), Misr 1 (8.24%) and Misr 3 (10.29%) that were resistant to 
this disease, then faba bean genotypes Giza 3 (17.49%) and Atona 
(27.99%) came in the last rank at 115 days after sowing in the first 
season. In the second season, leaves of faba bean cultivar Giza 40 
recorded the highest disease severity of chocolate spot (92.27%), 
followed by faba bean genotype Atona (48.66%)%) compared with 
the other genotypes at 115 days after sowing. However, faba bean 
genotypes, Giza 843 (3.95%), Sakha 4 (4.08%), Sakha 3 (10.91%), 
L4 (12.95%), L3 (13.49%) and Sakha 1 (14.70%) were resistant 
to chocolate spot infection, followed by L2 (15.24%), Nubaria 1 
(17.83%), Misr 3 (18.49%), L1 (19.04%), Santamora (24.62%), 
Misr 1 (30.87%) and Giza 3 (31.41%) genotypes that were moder-
ately resistant to chocolate spot disease at 115 days after sowing in 
the second season. 

Generally, it seems that most of the studied faba bean genotypes 
have resistance to chocolate spot disease, and this is directly or in-
directly affected by seasonal climatic conditions (Table 2 and figure 
3). Faba bean genotype Giza 40 was more susceptible to chocolate 
spot infection than the other genotypes in both seasons, followed 
by faba bean genotype Atona in the second season. It is worthy not-
ing that climatic conditions played a major role in reducing Giza 40 
ability to resist chocolate spot disease at 85 to 115 days after sow-
ing in both seasons. However, the genetic potential of the other faba 
bean genotypes were more acclimatized with climatic conditions 
for maintaining their resistance to this disease at the same period 
in both seasons, except Atona genotype in the second season. These 
results reveal that all the studied genotypes maintained their abil-
ity to resist chocolate spot infection under natural field conditions 
in both seasons except Giza 40 and Atona. These genotypes consti-
tute an interesting genetic source for future breeding programs to 

develop chocolate spot-resistant cultivars. Thus, genetic resistance 
against pathogens is highly race-specific [34]. These findings are in 
harmony with those of Yitayih and Azmeraw [32].

Maturity date, seed yield and its attributes 
Data in table 8 show that there were significant differences 

among genotypes in maturity date, seed yield and its attributes in 
both seasons, except number of branches per plant in both seasons, 
plant height and number of pods per plant in the second season. In 
general, faba bean genotypes Sakha 4, Sakha 1 and Santamora are 
early - maturing genotypes, and faba bean genotypes L2, Nubaria 1 
and Misr 3 late - maturing ones in both seasons. 

There was a remarkable significant difference in plant height 
among genotypes. Giza 843, Giza 40, L3 and L4 gave the taller plants 
(123.33, 115.00, 117.66 and 116.66 cm, respectively). However, L1 
(90.33 cm), Santamora (95.00 cm), Sakha 4 (96.66 cm), Sakha 1 
(98.33 cm) and Misr 3 (98.33 cm) gave shorter ones compared 
with the other genotypes in the first season. These results could be 
attributed to increasing internode number and elongation of Giza 
843, Giza 40, L3, and L4 due to genetic differences that interacted 
with day length. Moreover, as faba bean plant becomes taller, self-
shading is enhanced and there may be an exceedingly steep light 
gradient between the top and bottom of the plant. These results are 
in accordance with those of Abbas., et al. [35]. Also, Mohamed., et 
al. [36] showed that Sakha 1 plants were taller than Masr 3.

Sakha 4, Sakha 1, Giza 3, Sakha 3, L2 and L3 genotypes produced 
greater pods/plant, whereas Atona and Giza 40 gave lower number 
in the first season. These results probably attributed to plants of 
Sakha 4, Sakha 1 and L3 had a shorter vegetative growth phase and 
a shorter reproductive phase (Figure 1) that largely contributed 
to leaf chlorophyll content (Figure 3) which was reflected posi-
tively on their resistance to rust and chocolate spot diseases at 85 
through 115 days after sowing in the first season (Table 6 and 7).

Faba bean cultivars Giza 3 and Sakha 3 had higher content of 
chlorophyll pigments and resistance to rust and chocolate spot 
diseases, this biological situation may be positively reflected on 
the photosynthetic potential of those genotypes, resulting in more 
pods per plant in the first season. With regard to faba bean geno-
type L2, this genotype had longer flowering period, higher content 
of chlorophyll pigments and resistance to rust and chocolate spot 
diseases in the first season that played a major role in increasing 
number of pods per plant.
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Faba bean 
 genotype

Maturity 
(day)

Plant height 
(cm)

Number of branches per 
plant

Number of pods per 
plant

Seed yield/
plant (g)

Seed yield/ha 
(ton)

First season
Giza 40 156.66 115.00 2.66 12.21 24.33 3.03
Atona 150.00 101.66 2.00 8.33 31.66 3.90
Giza 3 153.33 108.33 3.00 17.36 51.40 4.00
Sakha 1 136.66 98.33 2.66 18.33 45.46 5.49
Misr 1 155.00 108.33 2.00 13.30 33.83 5.08
Santamora 146.66 95.00 2.33 12.16 62.33 4.93
Misr 3 160.00 98.33 2.00 13.10 36.00 4.43
Giza 843 153.33 123.33 2.33 12.56 43.36 4.69
Sakha 3 145.00 110.00 2.00 15.00 42.20 5.34
Sakha 4 135.00 96.66 2.33 18.60 47.10 5.64
Nubaria 1 161.66 100.00 2.66 10.76 36.33 4.14
L 1 153.33 90.33 2.66 11.83 36.96 4.58
L 2 168.33 101.66 2.33 14.80 38.56 5.23
L 3 145.00 117.66 2.33 15.40 41.70 5.50
L 4 158.33 116.66 2.33 12.33 40.41 3.42
L.S.D. 0.05 12.55 9.97 N.S. 4.74 23.42 1.21
Faba bean  
genotype

Second season

Giza 40 148.33 120.00 2.50 8.61 20.95 2.92
Atona 153.33 108.33 2.76 7.33 31.08 2.94
Giza 3 158.33 113.33 2.75 7.89 20.42 3.20
Sakha 1 138.33 123.33 2.16 10.88 25.89 4.40
Misr 1 160.00 116.66 1.75 11.73 23.61 3.80
Santamora 147.66 116.66 2.25 17.75 61.66 5.46
Misr 3 156.66 126.66 1.93 10.19 19.19 3.89
Giza 843 158.33 126.66 2.03 10.88 27.45 5.61
Sakha 3 145.00 106.66 1.81 12.44 26.22 5.34
Sakha 4 135.00 123.33 2.13 10.75 25.36 5.39
Nubaria 1 160.00 116.66 2.33 10.44 23.42 3.66
L 1 165.00 130.00 2.33 9.33 17.10 3.77
L 2 160.00 123.33 1.96 8.55 20.41 5.52
L 3 151.66 136.66 1.75 9.33 27.47 4.93
L 4 153.33 120.00 2.41 10.72 22.14 4.49
L.S.D. 0.05 8.44 N.S. N.S. N.S. 25.13 1.35

Table 8: Maturity, seed yield and its attributes of 15 faba bean genotypes in 2017/2018 and 2018/2019 seasons.

Although Santamora genotype had shorter flowering period 
and higher chlorophyll content, it was moderately resistant to rust 
and resistant to chocolate spot infection in the first season. This 
could have improved the photosynthetic potential of the genotype 
and led to more new pod development. Meanwhile, leaves of Giza 

40 cultivar were susceptible to chocolate spot infection than the 
other genotypes at 115 days in the first season (Table 7) and this 
susceptibility led to adverse effect on the number of pods per plant. 
However, it seems that lower content of chlorophyll a and total 
chlorophyll in leaves of Atona genotype had a negative effect on 
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the photosynthetic potential that was responsible for reducing the 
number of pods per plant. So, it is likely that the genetic potential 
of Sakha 4, Sakha 1, Giza 3, Sakha 3, L2 and L3 genotypes interacted 
positively with environmental conditions for inducing their resis-
tance to rust or chocolate spot diseases through maintaining their 
chlorophyll pigments (Figure 3) and more pods development than 
the other genotypes. These results are in accordance with Abbas., 
et al. [35] who indicated that Giza 716 cultivar gave the highest val-
ues of number of pods per plant compared with the others. 

With respect to seed weight per plant, Santamora, Giza 3, Sakha 
4, Sakha 1, Giza 843, Sakha 3, L3, and L4 had higher seed weight per 
plant, recording 62.33, 51.40, 47.10, 45.46, 43.36, 42.20, 41.70 and 
40.41 g, respectively, in the first season. This is attributed to those 
genotypes had a higher number of pods per plant that contributed 
largely in their productivity. It is important to mention that faba 
bean genotypes Sakha 4, Sakha 1 and Sakha 3 were highly resistant 
to chocolate spot infection at 85 days and resistant to this disease 
at 115 days in the first season. Moreover, faba bean genotype Sakha 
4 was resistant to rust infection at 85 and 115 days after sowing, 
meanwhile, faba bean genotypes Sakha 1 and Sakha 3 were resis-
tant and moderately resistant to rust infection at 85 and 115 days 
after sowing, respectively in the first season. With respect to faba 
bean genotype Giza 3, it was resistant to chocolate spot infection at 
85 days and moderately resistant to this disease at 115 days in the 
first season. With regard to faba bean genotype L3, it was highly 
resistant to chocolate spot and resistant to rust infection at 85 and 
115 days after sowing, respectively, in the first season. However, 
L4 and Santamora genotypes were resistant to chocolate spot and 
moderately resistant to rust infection at 85 and 115 days from sow-
ing in the first season. 

In the second season, Santamora genotype had the highest seed 
weight per plant (61.66 g) compared with the other genotypes. 
These results may be due to the genetic potential of this genotype 
interacted positively with environmental conditions to enhance its 
photosynthetic potential that positively reflected on its productiv-
ity. However, Giza 40 and Atona genotypes gave lower seed yield 
per plant than the other genotypes probably due to their suscepti-
bility to rust and chocolate spot diseases that had adverse effects 
on their productivity. It is worthy to note that Giza 40 genotype 
was more susceptible to rust and chocolate spot diseases in the 
first season. Although resistance of faba bean genotypes differed 
directly or indirectly with seasonal shift due to fluctuating climatic 
conditions, these genotypes may produce high yield under low and 
moderate infection or even under high infection of foliar diseases. 

Abbas., et al. [35] reported that Giza 716 cultivar gave the highest 
seed weight per plant compared with the others. 

With respect to seed yield per ha, Sakha 4, L3, Sakha 1, Sakha 
3, L2, Misr 1, Santamora and Giza 843 had higher seed yield per ha 
(5.64, 5.50, 5.49, 5.34, 5.23, 5.08, 4.93 and 4.69 ton, respectively), 
meanwhile, the opposite trend was achieved by faba bean geno-
types Giza 40 (3.03 ton), L4 (3.42 ton), Atona (3.90 ton), and Giza 
3 (4.00 ton) in the first season. In the second season, Giza 843, L2, 
Santamora, Sakha 4 and Sakha 3 genotypes recorded higher seed 
yield per ha (5.61, 5.52, 5.46, 5.39 and 5.34 ton, respectively). How-
ever, lower seed yields per ha were recorded by Giza 40 (2.92 ton) 
and Atona (2.94 ton). Generally, Santamora, L2, Giza 843, Sakha 4, 
and Sakha 3 genotypes recorded higher seed yields per ha than the 
other genotypes in both seasons. This may be due to higher seed 
weight per plant as a result of their higher resistance to rust and 
chocolate spot diseases under natural field conditions [37]. On the 
contrast, Giza 40 and Atona genotypes gave lower seed yields per 
ha than the other genotypes due to their higher susceptibility to 
rust and chocolate spot diseases. These results are in parallel with 
those of Abbas., et al. [35]. Also, Mohamed., et al. [36] showed that 
faba bean cultivar Sakha 1 had higher seed yield per ha than Masr 
3 cultivar.

Simple correlation coefficient 
Simple correlation coefficient in table 9 showed the interrela-

tionships among days to 50% flowering, foliar diseases, maturity 
date and seed yield, as well as its attributes. It is obvious that that 
significant positive correlation was obtained between maturity 
date and each of days to 50% flowering (r = 0.532*), rust disease 
(r = 0.505*) and chocolate spot (r = 0.551*). Meanwhile, there is 
a highly negative correlation between maturity date and each of 
number of pods per plant (r = -0.592**), seed yield per plant (r 
= -0.878**) and seed yield per ha (r = -0.747**). Also, there is a 
significant positive correlation was obtained between days to 50% 
flowering and each of rust disease (r = 0.514*) and chocolate spot 
(r = 0.578 *). Meanwhile, there is a highly negative correlation be-
tween days to 50% flowering and each of number of pods per plant 
(r = -0.597**), seed yield per plant (r = -0.892 **) and seed yield 
per ha (r = -0.766 **). Also, there is a negative correlation between 
rust disease and each of number of pods per plant (-0.564 *), seed 
yield per plant (r = -0.844 **) and seed yield per ha (r = -0.798 **). 
Moreover, there is a negative correlation between chocolate spot 
disease and each of number of pods per plant (-0.533 *), seed yield 
per plant (r = -0.889 **) and seed yield per ha (r = -0.742 **). 
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Traits 1 2 3 4 5 6 7 8 9
Maturity date 1
Days to 50% flowering 0.532* 1
Rust 0.505* 0.514* 1
Chocolate spot 0.551* 0.578* 0.166 1
Plant height -0.167 -0.105 -0.118 -0.173 1
Number of branches/plant -0.202 -0.126 -0.224 -0.118 0.193 1
Number of pods/plant -0.592** -0.597** -0.564* -0.533* 0.165 0.156 1
Seed yield/plant -0.878** -0.892** -0.844** -0.889** 0.276 0.216 0.693** 1
Seed yield//ha -0.747** -0.766** -0.798** -0.742** 0.109 0.302 0.728** 0.894** 1

Table 9: Simple correlation coefficient among faba bean traits, combined data across the two seasons.a

Conversely, there is a positive correlation between number of 
pods per plant and each of seed yield per plant (r = 0.693**) and 
seed yield per ha (r = 0.782 **). Finally, there is a highly positive 
correlation between seed yield per plant and seed yield per ha 
(r = 0.894 **). Positive correlations between yield attributes are 
consider significance to the breeder, because component breeding 
could be very effective under these conditions.

The correlation indicate that, selection for genotypes with ruts 
and chocolate spot disease resistant and high number of pods per 
plant should be expected to result in high yielding genotypes. This 
plays an important role to breeders to find new genotypes charac-
terized  by  foliar disease  resistance associated with high yielding 
potentiality. Similar results were obtained by Hamdi., et al. [38] and 
Abou-Zeid [39]. Also, El-Sayed., et al. [40] observed that there is 
a high negative significant correlation between the disease prog-
ress curve and yield of five tested cultivars in the two seasons. 
They added that there is a high negative correlation between dis-
ease severity and each of number of pods per plant and weight of 
pods of Giza 40 and Sakha 1. Moreover, Abbas., et al. [35] reported 
that a positive and significant correlation was obtained between 
seed yield/fad and each of number of pods/plant and seed weight/
plant. They added that seed weight/plant was significantly corre-
lated with number of pods/plant.

Conclusion
It can be concluded that proper utilization of plant genetic fac-

tors will help in developing cultivars with a high level of rust and 
chocolate spot resistance. Our observations for faba bean are evi-
dence that Uromyces fabae and Botrytis fabae are markedly dif-
ferent in their virulence toward the studied faba bean genotypes. 
Faba bean genotypes Santamora, L2, Giza 843, Sakha 4, and Sakha 

3 could be constituted as an interesting genetic sources for future 
breeding programs for developing rust and chocolate spot-resis-
tant cultivars. Selection would not be effective to improve faba bean 
genotypes for resistance to rust and chocolate spot diseases when 
depending on the risk of the fungal in a particular year. Continuous 
crop breeding for developing better resistant cultivars is the only 
choice to ensure sustainable production. Good understanding of 
the disease resistance mechanism on host plant and the pathogen 
virulence are needed to breed for disease resistance.
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