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Abstract 

A field experiment was conducted at the Agricultural Research Farm at Al-

Kawthar site, Faculty of Agriculture, Sohag University, Egypt, during the 

2018/19 season, to evaluate 10 faba bean genotypes as well as their 

morphological and anatomical root traits to determine the genotype that is the 

most tolerant of Orobanche infection under naturally infested soil conditions. 

Randomized complete blocks design (RCBD) in a plots arrangement with 

three replicates was used. The experiment included 10 faba bean genotypes 

(Sakha 1, Giza 843, Giza 716, Nubaria 1, Misr 3, Assiut 62, Assiut 85, Assiut 

115, Assiut 125 and         Assiut 215). The results revealed that the genotypes 

Giza 843 and Misr 3 were more tolerance to broomrape than other genotypes 

and recorded the lowest values for the number of broomrape (spikes/m
2
) and 

the dry weight of broomrape spikes (g/m
2
). Furthermore, genotypes Giza 843 

and Misr 3 produced the highest biological yield and seed yield (ton/fed) 

under these conditions. While Nubaria 1 and Giza 716 genotypes were highly 

susceptible to broomrape infection and recorded the highest values for the 

number of broomrape (spikes/m
2
) and the dry weight of broomrape spikes 

(g/m
2
), they also gave the lowest values for the biological yield and seed yield 

(ton/fed) under these conditions. Correlation analysis among the studied traits 

also showed that the root length was positively, significantly and strongly 

correlated with biological yield and seed yield (ton/fed). On the other hand, 

the root length was negatively, highly significantly and strongly correlated 

with the number of broomrape and the dry weight of broomrape spikes. The 

fresh weight of root was positively, highly significantly and strongly 

correlated with the number of broomrape and the dry weight of broomrape 

spikes. While, the fresh weight of root was negatively, highly significantly and 

strongly correlated with biological yield and seed yield (ton/fed). These 

findings suggest that the vascular system of cultivars Giza 843 and Misr 3 root 

cells played a significant role in the tolerance of broomrape infestation 

compared to other susceptible genotypes to broomrape infection, such as 

genotype Giza 716 and the highly susceptible genotype Nubaria 1. Finally, it 

can be concluded that many defense mechanisms have been detected in faba 

bean plants that tolerate broomrape attack, mainly involving cell wall 

reinforcement and stamping of vascular tissues with a decrease in the secretion 

of germ stimulants. 
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INTRODUCTION 
 Faba bean is one of the most essential 

winter legume crops for human nutrition in Egypt. 

About 58 % of the seeds' weight is made up of 

carbohydrates, which are regarded as a good 

source of energy. Seeds are       a low-cost protein 

source for a large portion of the population because 

they contain between 24 and 35 % protein. 

Production of faba bean in Egypt is still limited 

and declining according to FAO statistics, the 

cultivated area of faba bean in 2005 was (198.166 

fed) produced (281.650 tons) but it was in 2020 

(58.120 fed) produced (88.109 tons). The 

considerable decline was a result of susceptibility 

to foliar diseases such as chocolate spots, insect 

pests, and the effects of parasitic weeds such as 

broomrape. Broomrape (Orobanche crenata) is an 

annual plant that is obligatory parasitic on the 

secondary roots of faba bean plants and other 

susceptible hosts in Egypt and is also extensively 

dispersed in the Mediterranean region. It causes 

significant losses to the host and, in severe cases, 

may result in crop failure. The amount of yield loss 

changes based on host genotype, parasitism level 

and a variety of other factors. Most crops have few 

options for broomrape management because of the 

complexity of mechanical control and a lack of 

dependable, selective herbicides. Faba bean 

genotypes are markedly different in their ability to 

tolerate broomrape infection. It could be observed 

that the tolerance cultivars may provide better 

protection against broomrape parasitism, in 

addition to their differences in the growth 

characteristics, potential yield, and yield 

components such as the number of pods/plant and 

seed yield/fed. Several studies have been 

conducted on this subject, Abou-Raya et al. (1973) 

indicated that the germination stimulants are firstly 

secreted by the host root just before its flowering 

stage and continued during the flowering period 

and are only effective on the parasite seed, within a 

distance of 3-4 mm of the host root. Therefore, the 

Orobanche seeds laid within a few millimeters of 

the host root connected with the concentrations of 

exuded stimulants will only germinate. Mesa-

García and García-Torres (1984) stated that the 

broomrapes are parasitic leafless plants that 

contain self-pollinating flowers and attack the roots 

of          a considerable number of cultivated crops, 

especially faba bean, other food legumes and a 

wide range of vegetables. Each adult Orobanche 

crenata weed may produce thousands of seeds, 

approximately 500,000 per flower spike, with a 

dormancy of 10 years or more. Gutierrez II (2001) 

showed that Orobanche parasitism affected faba 

bean productivity, such as seed yield and harvest 

index, The effect was approximately a 5% yield 

reduction in the vitro greenhouse experiments, 

whereas it was in the range of         0 to 100% yield 

losses reported in the field studies. El-Ghareib et 

al. (2019) revealed the superiority of  Giza 843 and 

Misr 3 cultivars on Nubaria 1 in the most studied 

traits: plant height (cm), number of pods/plant, 

biological yield (kg/fed), seed yield (kg/fed) and 

harvest index percentage. Cultivars Giza 843 and 

Misr 3 recorded the lowest values of broomrape 

infestation percentage per plot compared with             

the Nubaria 1 cultivar.  Aalders and Pieters (1986) 

noticed that the higher number of Orobanche 

tubercles at a more advanced stage of development 

were supported by faba bean cultivars that have 

higher root and shoot biomass. Pérez-de-Luque et 

al. (2007) observed that the accumulation of 

callose around the penetration pathway of the 

parasite is a key feature associated with the major 

mechanism responsible for stopping parasite 

penetration into the host cortex. In conclusion, 

stoppage of Orobanche crenata seedling 

penetration into the host root is a quantitative 

response in faba bean and is associated with 

reinforcement of host cell walls in contact with the 

parasite intrusive cells. Abdel-Wahab and Eman 

(2021) reported that the vascular system in faba 

bean root cells can play an important role in the 

tolerance of broomrape infestation. Before 

broomrape infestation, the root cells of Nubaria 1 

or Nubaria 2 cultivars contained interstitial spaces 

that allowed the passage of water, nutrients and 

metabolites to the different parts of the plant with 

no negative effect on the vascular cylinder (xylem 

and phloem; transport vessels). Meanwhile, the 

infestation with broomrape increased the thickness 

of the root cell wall of the cultivar Nubaria 2 and 

almost completely closed the interstitial spaces of 

its root (stamping) to prevent the translocation of 

water and photosynthesis products from the plant 

to the parasite. These results indicate that the 

vascular system of cultivar Nubaria 2 root cells 

played a major role in the tolerance of broomrape 

infestation than the Nubaria 1 cultivar. Several 
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pleading mechanisms have been reported to 

tolerate broomrape infestation, mainly including 

cell wall build-up and stamping of vascular tissues. 

The goal of this study was to evaluate some faba 

bean genotypes as well as their morphological and 

anatomical root traits to determine the genotype 

that is the most tolerant of Orobanche infection 

that could lead to better broomrape control and 

enhance the productivity of the faba bean crop 

under these conditions. 

MATERIALS AND METHODS 
 A field experiment was carried out at the 

Agricultural Research Farm at Al-Kawthar site, 

Faculty of Agriculture, Sohag University, Egypt, 

during the season of 2018/19. This study aimed to 

evaluate some    faba bean genotypes as well as 

their morphological and anatomical root traits to 

determine the genotype that is the most tolerant of 

Orobanche infection under naturally infested soil 

conditions. The experiment included      10 

treatments, which were ten faba bean genotypes. 

Treatments: 10 different genotypes of faba bean.  

Randomized Complete Blocks design in a plots 

arrangement with three replicates was used.                

The experimental plot area was 10.5 m
2
 (4.4 m 

length and 2.4 m width), consisting of 4 ridges 

with 60 cm inter-row spacing. Planting faba bean 

seeds at 20 cm spacing on both sides of the ridge in 

alternative hills shape, which equivalent 140.000 

plants/fed. Sowing date was on the 10
th
 of 

November, thinning was done overall plots after 1
st
 

hoeing to remain the best two seedlings/hill. Other 

faba bean cultural practices were carried out 

according to the Egyptian Ministry of Agriculture's 

recommendations for faba bean production in this 

area. 

Table (1): Soil properties of top-soil (0-30 cm) of the experimental site in 2018/19 season. 

Data recorded 

Statistical analysis 

The collected data were statistically analyzed 

according to Gomez and Gomez (1984) using Proc. 

GLM procedure (SAS version 9.1, SAS Institute 

2003). The least significant difference (LSD) test 

at 5% level of probability was used for comparing 

among means of the 10 studied genotypes. 

 

 

 

RESULTS AND DISCUSSION 

 The results of the growth traits, yield and its 

components of faba bean plants as affected by 

some     faba bean genotypes under naturally 

infested soil conditions by (Orobanche crenata 

Forsk.) broomrape could be presented and 

discussed under the following topics: 

 

Faba bean 

genotypes 

1- Sakha 1= (G1) 6- Assiut 62= (G6) 
2- Giza 843= (G2) 7- Assiut 85= (G7) 

3- Giza 716= (G3) 8- Assiut 115= (G8) 
4- Nubaria 1= (G4) 9- Assiut 125= (G9) 

5- Misr 3= (G5) 10- Assiut 215= (G10) 

Soil properties 

2018/19 

Gravel by weight (%) Sand (%) Silt (%) Clay (%) Soil texture 

11.20 42.51 29.80 27.69 CL 

I. Growth characters:  were 

measured on random sample of 10 

guarded plants at 60 days from 

sowing. 

II. Yield and yield components: 
III. Broomrape parasitic weeds 

traits 

1. Biological yield (ton /fed). 1. Number of broomrape (spikes/m
2
). 

1. Plant height (cm). 
2. Seed yield (ton/fed). 2. Dry weight of broomrape spikes (g/m

2
). 

2. Number of branches/plant. 

3. Root length (cm). IV. The cross-sections of the secondary root cells for the faba bean genotypes : 
Collection and fixation of samples according to Pérez-de-Luque et al. (2005). 4. Fresh weight of Root (g). 
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I - Growth traits 

1- Plant height (cm) at 60 days  

Data presented in Table (2) revealed that faba 

bean genotypes had a highly significant effect on 

plant height (cm) at 60 days of age under naturally 

infested soil conditions by broomrape. It could be 

concluded that the tallest plants were recorded for 

genotype Giza 843, which recorded a plant height 

value of 92.83 cm at 60 days of age. The shortest 

plants were recorded for genotype Nubaria 1 which 

recorded a plant height value of 72.39 cm at 60 

days of age. These results can be attributable to the 

behavior of the tested genotypes, which is 

governed by genetic constituents and their 

interaction with the environmental variables 

present during the growing season. Similar 

findings are in agreement with those obtained by 

Ghobashy (1997), Eid et al. (2017) and El-Ghareib 

et al. (2019). 

2 - Number of branches/plant at 60 days 

The data in the same Table (2) cleared that 

faba bean genotypes had a highly significant effect 

on the number of branches/plant at 60 days of age 

under naturally infested soil conditions by 

broomrape. It could be concluded that the highest 

values of the number of branches/plant were 

recorded for genotype Nubaria 1, which produced 

4.15 branches at 60 days of age. While, the lowest 

value of the number of branches/plant was 

recorded for genotype Assiut 125, which produced 

2.15 branches at 60 days of age. These results can 

be attributable to the behavior of the tested 

genotypes, which is governed by genetic 

constituents and their interaction with the 

environmental variables present during the 

growing season. These results took the same trend 

with those recorded by El-Ghareib et al. (2019). 

3 - Root length (cm) at 60 days 

Results in Table (2) showed that faba bean 

genotypes had a highly significant effect on the 

root length (cm) at 60 days of age under naturally 

infested soil conditions by broomrape. It could be 

noticed that genotype Giza 843 recorded the 

highest value of root length (cm) of 15.89 cm at 60 

days of age. Otherwise, the lowest value of root 

length (cm) of 11.12 cm at 60 days of age was 

estimated with genotype Assiut 215. These results 

can be attributable to the behavior of the tested 

genotypes, which is governed by genetic 

constituents and their interaction with the 

environmental variables present during the 

growing season. These results were similar as 

recorded by Nassib et al. (1978) and Bayoumi et 

al. (2014). 

4 - Fresh weight of Root (g) at 60 days 

The results in Table (2) indicated that faba bean 

genotypes had a highly significant effect on the 

fresh weight of root (g) at 60 days of age under 

naturally infested soil conditions by broomrape. 

The heaviest fresh weight of root (g) of 83.96 g at 

60 days of age was recorded for genotype Nubaria 

1. While, the lowest value of the fresh weight of 

root (g) of 64.37 g at 60 days of age was recorded 

for genotype Giza 843. These results can be 

attributable to the behavior of the tested genotypes, 

which is governed by genetic constituents and their 

interaction with the environmental variables 

present during the growing season. Such results 

agree with those reported by Aalders and Pieters 

(1987). 

II - Yield and its components 

1 - Biological yield (ton/fed) 

The data in Table (2) revealed that faba bean 

genotypes had a highly significant effect on the 

biological yield (ton/fed) of faba bean plants under 

naturally infested soil conditions by broomrape. 

The maximum value of the biological yield 

(ton/fed) of 3.639 tons was obtained from genotype 

Giza 843, followed by genotype Misr 3, which 

produced 3.590 tons. Whereas, the minimum 

values of the biological yield (ton/fed) of 1.495 

tons and 1.707 tons were produced from Nubaria 1 

and Giza 716 genotypes, respectively. These 

results can be attributable to the behavior of the 

tested genotypes, which is governed by genetic 

constituents and their interaction with the 

environmental variables present during the 

growing season. In addition, it could be observed 

that the tolerance genotypes may provide better 

protection against broomrape parasitism. The 

genotypes Giza 843 and Misr 3 showed markedly 

more tolerance to broomrape than other genotypes 

and gave the best values for the biological yield 

(ton/fed) under these conditions. While, genotype 

Nubaria 1 and genotype Giza 716 were highly 

susceptible to broomrape infection and gave the 

lowest values of the biological yield (ton/fed) 

under these conditions. These results agree with 
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those reported by Megahed (1999), El-Degwy et 

al. (2010), Fernández-Aparicio et al. (2012), 

Soliman et al. (2012), Bayoumi et al. (2014), El-

Ghareib et al. (2019) and Zeid and Mona (2019).  

2 - Seed yield (ton/fed) 

Results for the effect of faba bean genotypes 

on the seed yield (ton/fed) of faba bean plants 

under naturally infested soil conditions by 

broomrape are presented in Table (2). Analysis of 

variance showed a highly significant effect in the 

seed yield (ton/fed) of the faba bean plants due to 

the genotypes. It is clear that the seed yield 

(ton/fed) was significantly increased with 

genotypes Giza 843 and Misr 3. Genotype Giza 

843 gave the highest seed yield (ton/fed) of 0.985 

tons, followed by genotype Misr 3 which produced 

0.964 tons/fed of seed yield. On the other hand, 

genotypes Nubaria 1 and Giza 716 recorded the 

lowest seed yield (ton/fed) of 0.176 tons and 0.244 

tons, respectively. From the previous results, the 

genotypes Giza 843 and Misr 3 showed markedly 

more tolerance to broomrape than other genotypes 

and gave the best values for the seed yield 

(ton/fed) under these conditions. While, genotype 

Nubaria 1 and genotype Giza 716 were highly 

susceptible to broomrape infection and gave the 

lowest values of the seed yield (ton/fed) under 

these conditions. These results can be attributable 

to the behavior of the tested genotypes, which is 

governed by genetic constituents and their 

interaction with the environmental variables 

present during the growing season. In addition, it 

could be observed that the tolerance genotypes 

may provide better protection against broomrape 

parasitism. The resistance mechanisms of the faba 

bean genotypes may be due to the ability of these 

genotypes to effectively share in transmitting their 

properties of high yield and their immense ability 

to resist broomrape, reduce broomrape seed 

germination because of the low induction of seed 

germination by the roots of the host plant, which is 

a major component of resistance in these 

genotypes against the broomrape parasite and 

delayed broomrape attachment and late emergence 

above the soil surface allow these genotypes to 

avoid broomrape infection (Pérez-de-Luque et al., 

2005, 2007 and 2010 and Fernández-Aparicio et 

al., 2012). For the previous reasons, the genotypes 

Giza 843 and Misr 3 have a low broomrape 

number (spikes/m
2
) and the least amount of dry 

matter accumulated by the broomrape parasite. 

Therefore, their exposure to stress from the 

broomrape parasitic weeds is lower, allowing them 

to produce a better seed yield (ton/fed) under these 

conditions compared to other genotypes 

susceptible to broomrape infection. Similar results 

were also reported by Megahed (1999), El-Degwy 

et al. (2010), Soliman et al. (2012), Bayoumi et al. 

(2014), El-Ghareib et al. (2019) and Zeid and 

Mona (2019).   

III - Broomrape parasitic weeds 

1 - Number of broomrape (spikes/m
2
) 

The data recorded in the same Table (2) 

indicate clearly that, there was a highly significant 

effect in the number of broomrape (spikes/m
2
) 

among faba bean genotypes under naturally 

infested soil conditions by broomrape. The highest 

mean values of the number of broomrape 

(spikes/m
2
) of 66.50 spikes/m

2
 and 61.00 spikes/m

2
 

were recorded with the Nubaria 1 and Giza 716 

genotypes, respectively. However, the lowest mean 

values of the number of broomrape (spikes/m
2
) 

were 17.00 spikes/m
2 
and 18.50 spikes/m

2
 obtained 

with the Giza 843 and Misr 3 genotypes, 

respectively. These results can be attributable to 

the behavior of the tested genotypes, which is 

governed by genetic constituents and their 

interaction with the environmental variables 

present during the growing season. In addition, it 

could be observed that the tolerance genotypes 

may provide better protection against broomrape 

parasitism. The genotypes Giza 843 and Misr 3 

showed markedly more tolerance to broomrape 

than other genotypes. Such findings are in general 

agreement with those obtained by El-Ghareib et al. 

(2019). 

2 - Dry weight of broomrape spikes (g/m
2
) 

Results presented in Table (2) show that the 

evaluated genotypes under naturally infested soil 

conditions by broomrape exhibited a highly 

significant effect in the dry weight of broomrape 

spikes (g/m
2
). The heaviest dry weight of 

broomrape spikes (g/m
2
) of 95.06 g/m

2
 was 

recorded with genotype Nubaria 1, followed by 

genotype Giza 716 which recorded 94.67 g/m
2
 of 

the dry weight of broomrape spikes. On the other 

hand, the least amount of dry weight of broomrape 

spikes (g/m
2
) of 50.98 g/m

2
 and 52.65 g/m

2
 were 
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recorded with the Giza 843 and Misr 3 genotypes, 

respectively. These results can be attributable to 

the behavior of the tested genotypes, which is 

governed by genetic constituents and their 

interaction with the environmental variables 

present during the growing season. In addition, it 

could be observed that the tolerance genotypes 

may provide better protection against broomrape 

parasitism. The genotypes Giza 843 and Misr 3 

showed markedly more tolerance to broomrape 

than other genotypes and gave the lowest values 

for the number of broomrape (spikes/m
2
) and the 

dry weight of broomrape spikes (g/m
2
) under these 

conditions. While, genotype Nubaria 1 and 

genotype Giza 716 were highly susceptible to 

broomrape infection and gave the highest values of 

the number of broomrape (spikes/m
2
) and the dry 

weight of broomrape spikes (g/m
2
) under these 

conditions. Finally, we can conclude that the lower 

number and percentage of tubercles and the late 

establishment of the parasite on the tolerant 

genotype are probably due to the fact that the 

tolerance to broomrape is            a multi-faceted 

response in faba bean and may include the 

presence of some other mechanical or chemical 

barriers in the host roots. Many defense 

mechanisms have been detected in faba bean plants 

that tolerate broomrape attack, mainly involving 

cell wall reinforcement and stamping of vascular 

tissues with a decrease in the secretion of germ 

stimulants. For the previous reasons, the genotypes 

Giza 843 and Misr 3 have a low broomrape 

number (spikes/m
2
) and the least amount of dry 

matter accumulated by the broomrape parasite. 

Therefore, their exposure to stress from the 

broomrape parasitic weeds is lower, allowing them 

to produce the highest biological yield, seed yield 

and straw yield under these conditions compared to 

other genotypes susceptible to broomrape 

infection. Such findings are in general agreement 

with those obtained by Abbes et al. (2006), Pérez-

de-Luque et al. (2010), El-Ghareib et al. (2019) 

and Zeid and Mona (2019). 

IV - Correlation coefficient among the studied 

traits 

Data in Table (3) show that plant height (cm) at 60 

days was positively, highly significantly and 

strongly correlated with the root length (cm) at 60 

days (0.59**), biological yield (ton/fed) (0.92**) 

and seed yield (ton/fed) (0.92**). While, plant 

height (cm) at 60 days was negatively, highly 

significantly and strongly correlated with the fresh 

weight of root (g) at 60 days (- 0.81**), the 

number of broomrape (spikes/m
2
) (- 0.92**) and 

the dry weight of broomrape spikes (g/m
2
) (- 

0.93**), except that the number of branches/plant 

at 60 days (- 0.53*) was negatively, significantly 

and strongly correlated. As shown in Table (3) the 

number of branches/plant at 60 days was 

positively, highly significantly and strongly 

correlated with the fresh weight of root (g) at 60 

days (0.71**) and the number of broomrape 

(spikes/m
2
) (0.63**), except that the dry weight of 

broomrape spikes (g/m
2
) (0.49*) was positively, 

significantly and moderately correlated. Whereas, 

the number of branches/plant at 60 days was 

negatively, highly significantly and strongly 

correlated with biological yield (ton/fed) (- 0.62**) 

and seed yield (ton/fed)    (- 0.61**). The data in 

the same Table (3) cleared that the root length (cm) 

at 60 days was positively, significantly and 

strongly correlated with biological yield (ton/fed) 

(0.53*) and seed yield (ton/fed) (0.50*). On the 

other hand, the root length (cm) at 60 days was 

negatively, highly significantly and strongly 

correlated with the number of broomrape 

(spikes/m
2
) (- 0.55**) and the dry weight of 

broomrape spikes (g/m
2
) (- 0.67**). 

The data in Table (3) revealed that the fresh weight 

of root (g) at 60 days was positively, highly 

significantly and strongly correlated with the 

number of broomrape (spikes/m
2
) (0.92**) and the 

dry weight of broomrape spikes (g/m
2
) (0.90**). 

While, the fresh weight of root (g) at 60 days was 

negatively, highly significantly and strongly 

correlated with biological yield (ton/fed) (- 0.92**) 

and seed yield (ton/fed).  

Results presented in Table (3) show that the 

biological yield (ton/fed) was positively, highly 

significantly and strongly correlated with the seed 

yield (ton/fed) (0.99**). Otherwise, the biological 

yield (ton/fed) was negatively, highly significantly 

and strongly correlated with the number of 

broomrape (spikes/m
2
) (- 0.99**) and the dry 

weight of broomrape spikes (g/m
2
) (- 0.98**). 

The data in Table (3) cleared that the seed yield 

(ton/fed) was negatively, highly significantly and 

strongly correlated with the number of broomrape 
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(spikes/m

2
) (- 0.98**) and the dry weight of 

broomrape spikes (g/m2) (- 0.97**). 

Data in Table (3) cleared that the number of 

broomrape (spikes/m
2
) was positively, highly 

significantly and strongly correlated with the dry 

weight of broomrape spikes (g/m
2
) (- 0.97**). 

Table (2): Mean performance of some faba bean genotypes under naturally infested soil conditions by 

broomrape for traits: plant height (cm), number of branches/plant, root length (cm), fresh weight of root 

(g) (at 60 days), biological yield (ton/fed), seed yield (ton/fed), number of broomrape (spikes/m2) and 

dry weight of broomrape spikes (g/m2) in the 2018/19 season. 

Table (3): Correlation coefficient among the studied traits in the 2018/19 season. 

V. Broomrape infection and parasitism stages on the faba bean plants 

The images show the stages of broomrape infection and parasitism on the faba bean plants, as 

well as the damage they inflict, which were taken throughout the experiment and during the stages of 

preparing the samples to take the anatomical sections of the secondary roots for the faba bean 

genotypes. 

Genotypes (G) 

Season 2018/19 

Traits 

Plant 

height 

(cm) 

at 60 

days 

Number of 

branches/plant 

at 60 days 

Root length 

(cm) 

at 60 days 

Fresh 

weight of 

Root (g) 

at 60 days 

Biological 

yield 

(ton/fed) 

Seed 

yield 

(ton/fed) 

Number of 

broomrape 

(spikes/m
2
) 

Dry weight 

of 

broomrape 

spikes (g/m
2
) 

Sakha 1 (G1) 78.72 3.00 15.19 71.28 2.829 0.628 32.50 71.32 

Giza 843 (G2) 92.83 2.40 15.89 64.37 3.639 0.985 17.00 50.98 

Giza 716 (G3) 72.95 2.85 13.73 79.64 1.707 0.244 61.00 94.67 

Nubaria 1 (G4) 72.39 4.15 13.12 83.96 1.495 0.176 66.50 95.06 

Misr 3 (G5) 87.64 2.35 15.35 65.83 3.590 0.964 18.50 52.65 

Assiut 62 (G6) 83.51 2.30 14.57 68.88 2.797 0.623 33.00 72.44 

Assiut 85 (G7) 81.35 2.20 12.52 73.84 2.648 0.591 38.50 76.82 

Assiut 115 (G8) 83.11 2.30 13.28 70.36 2.744 0.614 36.00 72.89 

Assiut 125 (G9) 80.27 2.15 11.65 74.50 2.548 0.578 40.50 81.32 

Assiut 215 (G10) 77.65 2.80 11.12 77.80 2.403 0.546 45.00 84.51 

LSD 5% for: (G) 6.649 0.469 2.371 4.412 0.164 0.063 6.128 7.584 

Traits 

Season 2018/19 

Correlation coefficient 

Plant 

height 

(cm) 

at 60 

days. 

Number of 

branches/plant 

at 60 days. 

Root 

length 

(cm) 

at 60 

days. 

Fresh 

weight of 

Root (g) 

at 60 

days. 

Biological 

yield 

(ton/fed). 

Seed 

yield 

(ton/fed). 

Number of 

broomrape 

(spikes/m
2
). 

Dry weight of 

broomrape 

spikes (g/m
2
). 

Plant height (cm) 

at 60 days. 
 ـــ ـــ ـــ ـــ ـــ ـــ ـــ ـــ

Number of branches/plant 

at 60 days. 
- 0.53

*
 ـــ ـــ ـــ ـــ ـــ ـــ ـــ 

Root length (cm) 

at 60 days. 
0.59

**
 0.06

 n.s
 ـــ ـــ ـــ ـــ ـــ ـــ 

Fresh weight of Root (g) 

at 60 days. 

- 

0.81
**

 
0.71

**
 - 0.50

*
 ـــ ـــ ـــ ـــ ـــ 

Biological yield (ton/fed). 0.92
**

 - 0.62
**

 0.53
*
 - 0.92

**
 ـــ ـــ ـــ ـــ 

Seed yield (ton/fed). 0.92
**

 - 0.61
**

 0.50
*
 - 0.90

**
 0.99

**
 ـــ ـــ ـــ 

Number of broomrape 

(spikes/m
2
). 

- 

0.92
**

 
0.63

**
 - 

0.55
**

 
0.92

**
 - 0.99

**
 - 0.98

**
 ـــ ـــ 

Dry weight of broomrape 

spikes (g/m
2
). 

- 

0.93
**

 
0.49

*
 - 

0.67
**

 
0.90

**
 - 0.98

**
 - 0.97

**
 0.97

**
 ـــ 
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Figure (1): The images show the stages of broomrape infection and parasitism on the faba bean plants 

in the 2018/19 season. 

Figure (2): The images show the stages of broomrape infection and parasitism on the faba bean plants 

in the 2018/19 season. 

   

Picture  (A) Picture  (B) Picture  (C) 

 This picture shows the 

young tubercle of 

broomrape at the beginning 

of parasitism on the 

secondary root of the faba 

bean plant of the genotype 

Giza 716, after 60 days of 

planting. 

 The number (1) in pictures B and C refers to the secondary root 

that was penetrated by the broomrape, while the number (2) refers 

to the young tubercle of the broomrape. 

 The number (3) in the picture C refers to the main root of the faba 

bean plant. 

  

Picture  (D) Picture  (E) 

1 

2 

2 

1 

1 

2 

1 

2 

3 
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Figure (3): The stage after the stimulation and germination of the broomrape seeds, with the beginning 

of parasitism on the secondary roots of the faba bean plant. 

  

Picture  (F) Picture  (G) 

 These pictures D, E, F and G show the young broomrape spikes on the roots of the faba bean plant of genotype Nubaria 

1 (Highly susceptible to broomrape infection), as well as their development and growth with age, which reveals stress and 

wilt (Picture F) on the host faba bean plant, with the severity of the infection causing them to dry out and die as shown in 

picture (G).  

 The stressed (host) faba bean plants are represented by number (1), while the (parasite) broomrape spikes are represented 

by number (2). 

  

Picture  (H) Picture  (I) 

1 

2 

2 

1 

1 

2 3 

2 

1 
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Figure (4): The stage after the stimulation and germination of the broomrape seeds, with the 

beginning of parasitism on the secondary roots of the faba bean plant. 

 Genotype Giza 716, a faba bean plant with       a normal 

root . 

 The number (1) in the picture H refers to the main root of 

the faba bean plant, while the number (2) refers to the 

secondary roots. 

 

 Genotype Giza 716, a faba bean plant with        an infected 

root , after 60 days of sowing. 

 The number (1) in picture I refers to the secondary root that 

was penetrated by the broomrape, while the number (2) 

refers to the young tubercle of the broomrape. 

 The number (3) in the picture I refers to the main root of the 

faba bean plant. 

 

 
 

 

 

Picture  (J) 

 

 

 Genotype Nubaria 1 (Highly susceptible to broomrape 

infection), a faba bean plant with      an infected root , after 

60 days of sowing. 

 The numbers 1, 2 and 3 in picture J indicate the young 

tubercle of the broomrape that penetrated the faba bean 

plant's secondary roots. 

3 

1 

2 
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Looking at the previous pictures in the Figure 

(1, 2, 3 and 4), we could be summarizing the 

following: 
Broomrape seed germination occurs only in 

response to a chemical signal from the host root. 

Before germination, broomrape seeds must 

undergo conditioning under suitable temperature 

and moisture conditions in the soil. Following the 

conditioning phase, the seed produces a "germ 

tube" or radicle in response to a chemical stimulant 

from the host root, as shown in pictures (C, I and 

J). Several factors influence the germination of 

broomrape in the soil, including temperature, 

moisture, osmotic stress, pH, nutrients, soil type, 

and stimulants produced by host plants. After 

germination, the radicle elongates by cell division 

and extension and attaches to host roots mainly in 

the region of root elongation and absorption, as 

shown in picture (J). The tip of the radicle enlarges 

(tubercle) as soon as it attaches to the host. After 1 

to 2 weeks of growth, a shoot bud develops on the 

tubercle, producing a flowering spike which 

elongates and emerges above the soil, as shown in 

pictures (J, D, E and F). Broomrape obtains 

carbon, nutrients, and water through haustoria that 

connect the parasite to the host vascular system, as 

shown in picture (J). Broomrape infestations cause 

an extensive reduction in crop yield and adversely 

affect crop quality, as shown in pictures                   

(E, F and G). Such findings are in general 

agreement with those obtained by Kadry and 

Tewfic (1956), Abou-Raya et al. (1973), Aber and 

Sallé (1983) and Nandula (1998). 

VI. The cross-sections of the secondary root cells for some faba bean genotypes.  

Figure (5): The cross-sections in the secondary root cells of Giza 843 and Misr 3 genotypes. 

 

 

 

 

 

 

  

Giza 843, the genotype is tolerant to broomrape infection  - normal 

    

Misr 3, the genotype is tolerant to broomrape infection - normal 
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Figure (6): The cross-sections in the secondary root cells of Sakha 1 and Giza 716 genotypes. 

Figure (7): A cross-section in the secondary root cells of Nubaria 1 genotype. 

  

Sakha 1, the genotype is susceptible  to broomrape infection - normal 

    

Giza 716, the genotype is susceptible  to broomrape infection - normal 

  

Nubaria 1, the genotype is  Highly susceptible  to broomrape infection - normal 

    

Nubaria 1, the genotype is  Highly susceptible  to broomrape infection -  infected 
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Figure (8): A cross-section in the secondary root cells of Assiut 62 genotype. 

Figure (9): A cross-section in the secondary root cells of Assiut 85 and Assiut 115 genotypes. 

  

Assiut 62, the genotype is susceptible  to broomrape infection - normal 

    

Assiut 62, the genotype is susceptible  to broomrape infection -  infected 

  

Assiut 85, the genotype is susceptible  to broomrape infection - normal 

    

Assiut 115, the genotype is susceptible  to broomrape infection - normal 
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Figure (10): A cross-section in the secondary root cells of Assiut 125 and Assiut 215 genotypes. 

 

 

 

 

 

 

 

 

 

 

 

 

  

We may conclude the following from the cross-

sections of the secondary root cells for some 

faba bean genotypes shown previously in the 

Figure (5, 6, 7, 8, 9 and 10): 
The vascular system in faba bean root cells may 

play a key role in broomrape infestation tolerance. 

In normal cases, genotypes' root cells include 

interstitial spaces that allow water, nutrients, and 

metabolites to flow between various parts of the 

plant. In the case of broomrape infection, it 

thickened the root cells wall of the tolerant 

genotypes and nearly fully blocked the interstitial 

spaces of their roots (stamping) to prevent water 

and photosynthetic products of the plant from 

reaching the parasite. These findings suggest that 

the vascular system of cultivars Giza 843 and Misr 

3 root cells played a significant role in the 

tolerance of broomrape infestation compared to 

other susceptible genotypes to broomrape 

infection, such as genotype Giza 716 and the 

highly susceptible genotype Nubaria 1. It's worth 

noting that xylem occlusion in tolerant genotypes 

might be a reaction of the young parasite to these 

barriers, that is, the excretion of more anchoring 

glue and possibly also enzymes at the infection site 

could lead to the activation of xylem occlusion, 

another defence mechanism that might cause 

tubercle necrosis. The present results are 

confirmed with those obtained by Pe´rez-de-Luque 

et al. (2005), Abbes et al. (2006), Pe´rez-de-Luque 

et al. (2007),  Pe´rez-de-Luque et al. (2010), 

Abdel-Wahab and Eman (2021). 
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 انمهخص انعربي 

أداء بعـض انطرزانىراثية نهفـىل انبهذي نتحمم 

 الإصابة بحشيشة انهـانـىك
أبى بكر عبذ انىهاب أحمذ طنطاوي

(1)
،صفىت شهبً عبذ الله 

(2)
 ،

ياسر أحمذ محمد حفنً
 (2)

وأحمذ رشاد محمىد رضىان 
(2)

 
(1)

 قسٌاىَحاصٞو،ميٞتاىضساػت،صاٍؼتاىَْٞاـٍصش.
(2)

 .قسٌاىَحاصٞو،ميٞتاىضساػت،صاٍؼتسٕ٘اسـٍصش

 

اىضساػٞت اىبح٘د ٍضسػت فٜ ٍٞذاّٞت حضشبت أصشٝج

 سٕ٘اسخلاهٍ٘سٌ صاٍؼت اىضساػت، ميٞت ،19/2018باىن٘رش،

 اىبحذ ٕزا اىأداءىخقٌٕٞٞذف ىيف٘ه اى٘سارٞت بيذٙبؼطاىطشص

ٗاىخششٝحٞت اىَ٘سف٘ى٘صٞت اىضزسٝت بؼطاىصفاث دساست ٗمزىل

ىلإصابت ححَلاً الأمزش اى٘سارٜ اىطشاص ححجىخحذٝذ باىٖاى٘ك

حصٌَٞ اسخخذاً حٌ باىٖاى٘ك. ىيخشبت اىطبٞؼٞت اىؼذٗٙ ظشٗف

إسخخذاً الأسضٍغ حشحٞبقطغ فٚ اىؼش٘ائٞت اىقطاػاثاىناٍيت

 شَيجاىخضشبت غشصٗسارٞتٍِاىف٘هاىبيذٙ10رلارتٍنشساث.

 1)سخا صٞضة 843، صٞضة 716، اىْ٘باسٝت 1، ٍصش ،3،

أسٞ٘غ62أسٞ٘غ أسٞ٘غ85، أسٞ٘غ115، أسٞ٘غ125، ،

اىطشاص215 ٍِ ملا أُ ػيٖٞا اىَخحصو اىْخائش أٗظحج .)

 أمبشٗبشنوٍيح٘ظ3ٍٗصش843اى٘سارٜصٞضة ححَلاً أظٖشا

ىلإصابتباىٖاى٘كٍِاىطشصاى٘سارٞتالأخشٙحٞذسضي٘اأقوقٌٞ

)اىشَاسٝخ/ً اىٖاى٘ك ىؼذد
2

اىٖاى٘ك ىشَاسٝخ اىضاف ٗاى٘صُ )

ٌ/ً)ص
2

 صٞضة اى٘سارٜ اىطشاص أّخش ، رىل ػيٚ ػلاٗة ٗ843(.

أػيٍٚحص٘هبٞ٘ى٘صٍٚٗحص٘هبزسٙ3اىطشاصاى٘سارٍٜصش

ىيخشبت اىطبٞؼٞت اىؼذٗٙ ٍِ اىظشٗف ٕزٓ ححج )غِ/فذاُ(

 اى٘سارٜاىْ٘باسٝت ماُملاٍِاىطشاص بَْٞا صٞضة1باىٖاى٘ك. ٗ

ٗسضلا716 باىٖاى٘ك ىلإصابت بشذة ىؼذدٍؼشظِٞ قٌٞ أػيٚ

اىٖاى٘ك)اىشَاسٝخ/ً
2

(ٗاى٘صُاىضافىشَاسٝخاىٖاى٘ك)صٌ/ً
2

(،

أقواىقٌٞىيَحص٘هاىبٞ٘ى٘صٍٜٗحص٘هاىبزٗس ٗقذأػط٘اأٝعًا

اىبٞاّاث ّخائش أظٖشث مَا اىظشٗف. ٕزٓ ححج )غِ/فذاُ(

اىَخحصوػيٖٞابخص٘صٍؼاٍوالاسحباغبِٞاىصفاثاىَذسٗست

اىضزس غ٘ه صفت ٍغأُ ق٘ٛ ٍؼْ٘ٛ إٝضابٜ إسحباغ ىٖا ماُ

ّاحٞت ٍِ )غِ/فذاُ(. اىبزسٙ ٗاىَحص٘ه اىبٞ٘ى٘صٜ اىَحص٘ه

اىصفتإسحباغسيبٍٚؼْ٘ٛق٘ٛبؼذدشَاسٝخ ماُىٖزٓ أخشٙ،

صفت بخص٘ص أٍا اىٖاى٘ك. ىشَاسٝخ اىضاف ٗاى٘صُ اىٖاى٘ك

اى٘صُاىطاصسىيضزسمإُْاكإسحباغإٝضابٍٜؼْ٘ٛقٍ٘ٛغػذد

ماُىٖزٓ بَْٞا شَاسٝخاىٖاى٘كٗاى٘صُاىضافىشَاسٝخاىٖاى٘ك.

اىبٞ٘ى٘صٜ اىَحص٘ه ٍغ ق٘ٛ ٍؼْ٘ٛ سيبٚ إسحباغ اىصفت

ٗاىَحص٘هاىبزسٙ)غِ/فذاُ(.حشٞشاىْخائشإىٚأُّظاًالأٗػٞت

قذىؼبدٗسًا3ٍٗصش843اىْاقيتبخلاٝااىضزسىيطشاصِٝصٞضة

ىغضٗ الإصابت ححَو فٜ ا ًَ اى٘سارٞتٍٖ باىطشص ٍقاسّت اىٖاى٘ك

صٞضة اى٘سارٜ اىطشاص ٍزو باىٖاى٘ك ىلإصابت اىَؼشظت الأخشٙ

716 اىْ٘باسٝت اى٘سارٚ ٗاىطشاص ىلإصابت اىشذٝذ1اىحساط

اىحساسٞتىلإصابتباىٖاى٘ك.أخٞشاَٝنْْاأُّسخْخشأّٔحٌامخشاف

اىبيذٙاىَخ آىٞاثاىذفاعفّٜباحاثاىف٘ه ٍِ ىلإصابتاىؼذٝذ حَيت

ٗخخٌ اىخيٞت صذاس حق٘ٝت أساسٜ بشنو حخعَِ ٗاىخٜ ، باىٖاى٘ك

خلاٝااىضزٗسٍغاّخفاضفٜإفشاصاىَ٘اداىَْبٖتىالأٗػٞتاىْاقيت

لإّباثبزٗساىٖاى٘ك.


