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Abstract 
Faba bean (Vicia fabae) is considered the most important legume crop in 

Egypt. Eighty fungal isolates were isolated from faba bean leaves cultivated in 
different localities in Assiut and Sohag governorates. All isolates were identified 
using morphological characteristics of mycelia and spores’ features. These isolates 
were identified by molecular methods using ITS-rDNA sequencing (ITS1 and 
ITS4). A resulted based on ITS sequences the fungal samples were Alternaria 
angustiovoidea (OM432027), Curvularia lunata (OM432028) and Fusarium 
solani (OM432026). Pathogenicity tests were performed in a greenhouse on faba 
bean cultivar 843. Different degrees of leaf spot disease symptoms were produced 
by each tested isolate. A. angustiovoidea C. lunata and F. solani produced the 
highest disease severity percentage 62.33, 62.66 and 50.23%, respectively. 
Evaluation of four cultivars reaction to leaf spot disease showed that, Giza 843 was 
the most susceptible cultivar followed by Giza 125 while, the most tolerant cultivar 
was Giza 2 followed by Giza 667.  
Keywords: Vicia faba L., leaf spot, Alternaria angustiovodea, Curvularia lunata, 
Fusarium solani.  

Introduction 
Faba bean (Vicia fabae) is considered the most important legume crop in 

Egypt. The cultivated area in 2020 was approximately 117309 feddan, yielding 
168437 tones. Due to its great nutritional value in terms of calorie and protein 
contents (24–30%) and ability to be a good nitrogen fixer, it is one of the most 
significant dietary legumes (Sahile et al., 2008). Faba bean seeds have a high 
concentration of important mineral components and may be a source of dietary 
fiber (Mahmoud, 1996; Reis et al., 2007; Juroszek and von Tiedemann, 2011). 
Alternaria leaf spot is caused by Alternaria alternata. This disease of faba beans 
occurring late in the growing season as the plants start to mature. The main 
symptoms of this disease occurring's dark brown spots on the leaves which have a 
zoned brown ring with dark margin, the fungus probably survives on other hosts 
and crop residues (Hawatin and Webb, 1981; Simmons 2007).  

http://ajas.journals.ekb.eg/
mailto:ajas@aun.edu.eg


 
Shehata et al., 2023 

  Assiut J. Agric. Sci. 54 (2) 2023 (159-170)                                                                            160 

Molecular characterization of rDNA regions using internal transcribe spacers 
(ITS) based on gene sequence analysis is useful in identifying and characterizing 
isolates of fungi as potential new species level and within species (White et al., 
1990). 

The purpose of this study was to isolate and molecularly identify the 
pathogens that caused the leaf spot disease on faba beans in Upper Egypt as well 
as to assess how different faba bean cultivars responded to the infection. 
Materials and Methods 

Isolation of the causal pathogens 
Samples of faba bean plants exhibiting the usual leaf spot signs of infected 

plants were gathered from several locations in Assiut and Sohag governorates. The 
surfaces of diseased leaves were sanitized by submerging them in 2% sodium 
hypochlorite solution for 2 minutes, cutting into small pieces, rinsing three times 
in sterilized distilled water for 2 minutes, and then drying with sterilized filter 
papers. On potato dextrose agar medium (PDA), the surface-sterilized plant pieces 
were put before being incubated at 25°C. After 4-5-day incubation period, the 
isolated fungi were purified on PDA medium using the hyphal tip and single spore 
techniques. The pure fungal isolates were then grown on PDA slants at 27°C and 
kept in the fridge at 4 °C for until used. (Dhingra and Sinclair, 1985). 
Pathogenicity test 

The experiment was carried out in Plant Pathology greenhouse, Faculty of 
Agriculture, Assiut University. Pots 25 cm in diameter were sterilized with 5% 
formaldehyde solution, filled with sterilized sand clay soil (3.5kg-pot). Four seeds 
were sown in each pot, and four pots were used as replicates for each isolate. 
Eighty fungal isolates were prepared by growing in 250 ml conical flasks 
containing 100 ml of liquid medium of potato dextrose for 15 days at 26°C. 

Altogether, 80 isolates isolated from diseased faba bean leaves were 
employed in the pathogenicity test. The resulted suspension of each isolate was 
adjusted to concentration approximately 5×105 CFU/ ml (Rahman et al., 2002). 
Plants were sprayed with mycelia and spore suspensions after 45 days of planting 
using sterilized atomizer. Spraying sterilized water on plants acted as a control.   
After inoculation, plants were sealed in plastic bags for 48 hours to maintain high 
moisture levels. Disease severity percentage was noticed after 15 days and 30 days 
from in the artificial infection. Diseases severity of leaf spot of faba bean was 
recorded and calculated using the arbitrary scale of 0 to 9. Where 0, 1, 2, 3, 4, 5, 
6, 7 and 8 represent no visible leaf infection (0) or diseases covering less than 10%,  
20%,  30%,  40%,  50%,  60%, 70% and 80 % of  the foliar tissue, respectively; 
(9) represents disease covering more than 80 of the foliar tissue (EL-Hendawy et 
al., 2010). Disease severity percentage calculated using the following formula:  

DS (%) = Σd / (d max × n) ×100 
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Whereas DS: is the disease rating of each plant, d max is the maximum 
disease rating and n is the total number of plants examined in each replicate. 

Identification of the eighty fungal isolates were carried out in Plant Pathology 
Department Facluty of Agriculture, Assiut University according to its 
morphological characters of mycelia and spores as described by Booth (1971) for 
Fusarium, Ellis (1976) for Curvularia and Simmons (2007) for Alternaria. 
Molecular characterization of pathogenic isolates 

The three fungal isolates causing the highest disease severity of leaf spot 
disease were identified using molecular methods (ITS-rDNA). The fungi were 
cultivated on Czapek`s yeast extract agar (CYA) medium (Pitt and Hocking (2009) 
and incubated at 28° C for 7 days.  The fungal culture was sent to the Molecular 
Biology Research Unit, Assiut University for DNA extraction using pathogene-
spin DNA/RNA extraction kit provided by Intron Biotechnology Company, Korea. 
The fungal DNA was kept in sterile eppendorf and then shipped to Sol Gent 
Company, Daejeon South Korea for polymerase chain reaction (PCR) sequencing. 
PCR was performed using two universal fungal primers ITS1 ((5' - TCC GTA 
GGT GAA CCT GCG G - 3') and ITS4 (5'- TCC TCC GCT TAT TGA TAT GC 
-3'). were sequenced in the sense and antisense directions using ITS1 and ITS4 
primers (White et al., 1990).  The purified PCR products (amplicon) were 
reconfirmed using a size nucleotide marker (100 base pairs) by electrophoresis on 
1% agarose gel. Then these bands were eluted and sequenced with the 
incorporation of did eoxynucleotides (dd NTPs) in the reaction mixture. The PCR 
products of the fungal samples were sequenced in the sense and antisense 
directions using ITS1 and ITS4 primers. DNA sequences of the three species in 
this study were assembled using the DNA STAR computer package (version 5.05). 
The three isolates' assembled sequences were aligned with those from GenBank 
using MAFFT. (Katoh and Standley, 2013). Alignment gaps and parsimony 
uninformative characters were treated by BMGE (Criscuolo and Gribaldo, 2010). 
Maximum – likelihood (ML) and Maximum parsimony (MP) phylogenetic 
analyses were performed using phyML 3.0 (Guindon et al., 2010). The robustness 
of the most parsimonious trees was evaluated by 1000 bootstrap replications 
(Felsenstein, 1985). The best optimal model of nucleotide substitution for the ML 
analyses was determined using Smart Model Selection (SMS) version 1.8.1 (Lefort 
et al., 2017). The phylogenetic tree was visualized. 
Reaction of certain faba bean cultivars to leaf spot disease under greenhouse 
conditions 

Four faba bean cultivars (Giza 2, Giza 125, Giza 667 and Giza 843) obtained 
from (Department of Agronomy, Faculty of Agriculture, Assiut University, Egypt) 
were evaluated for their susceptibility to leaf spot disease caused by (Alternaria 
angustiovodea, Curvularia lunata and Fusarium solani) individually under 
greenhouse conditions in winter 2020 season. The highly pathogenic isolates 
(Alternaria angustiovodea No. 40, Curvularia lunata No. 59 and Fusarium solani 
No. 80) were selected for this experiment. Four seeds for each pot were cultivated. 
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Four replicates for each cultivar. Faba bean plants of each tested cultivar were 
sprayed after 45 days of cultivation with a spore concentration of each tested 
pathogenic isolate as previous mentioned in pathogenicity test. Spray with water 
only was used as a control (Rahman et al., 2002). Disease severity percentage was 
noticed after 15 days and then recorded after 30 days from spraying as mentioned 
before. 
Statistical analysis 

All Data were analyzed in a complete randomized design. Data subjected to 
analysis of variance carried out using (SAS computer version 9.0) according to 
SAS Institute Inc. Means were compered using Duncan's multiple range test at 
level P ≤ 0.05 (Gomez and Gomez, 1984). 
Results  
Isolation and Identification the causal pathogens  

Eighty fungal isolates were purified and morphologically identified 
according to their morphological characteristics (Table 1). 
Pathogenicity test 

Pathogenic capability of the isolated fungal isolates was carried out in open 
greenhouse in Pant Pathology Dept., Faculty of Agriculture, Assiut University. 
Data in Table 1 showed that, isolates No. 40, 59, and 80 caused the highest disease 
severity %, its exhibited 62.33, 62.66 and 50.33%, respectively. Among all 80 
tested isolates, Alternaria sp. was the most common pathogenic isolates and almost 
70% of isolates were Alternaria sp. (57/80) followed by Curvularia sp. (17/80) 
then Fusarium sp. (6/80). The rest of screened isolates had disease severity% 
ranging from 13.15 to 62.33%. 
Molecular identification of pathogenic isolates 

Molecular identification of the highly isolates was carried out using ITS. 
Isolates No. 40, 59 and 80, which shown the highest pathogenicity on faba bean 
plants, were selected for molecular identification using ITS-rDNA sequencing. 
The sequencing results revealed that these isolates were Alternaria 
angustiovoidea, Curvularia lunata and Fusarium solani respectively. These 
isolates were aligned individual with that most related isolates from GenBank to 
produce phylogenetic trees as show in Figs (1, 2 and 3).  Isolate No. 40 (Alternaria 
angustiovoidea AUMC 15457 with GenBank accession No. OM432027, arrowed) 
aligned with closely related strains accessed from the GenBank. It showed 99.64% 
- 99.82% identity and 99% - 100% coverage with several strains of A. 
angustiovoidea including the type of strain, CBS 195.86 with GenBank accession 
No. MH861939. 
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Table 1. Pathogenicity test of 80 fungal isolates on faba beancultivar (cv843) under 
greenhouse conditions  

 
*Means in each column followed by the same letter are not significantly different according to 
Duncan's multiple range tests at 5%. 

The fungal strain showed also close relationship with Alternaria alternate, 
A. detrains and A. tenuissima (Fig 1). Isolates No. 59 was (Curvularia lunata 
AUMC 15458 with GenBank accession No. OM432028, arrowed) aligned with 
closely related strains accessed from the GenBank. It showed 99.48% -100% 
identity and 99% - 100% coverage with several strains of C. Lunata including the 
type of strain, CBS 127235 with GenBank accession No. NR138223 (Fig. 2). 

Disease severity 
(%) Pathogen Isolate 

No. 
Disease severity 

(%) Pathogen Isolate 
No. 

55.33 ec Alternaria sp. 41 41.00uv* Alternaria sp. 1 
57.33 ec Alternaria sp. 42 36.12 cd Alternaria sp. 2 
52.31 ef Alternaria sp. 43 29.00 jh Alternaria sp. 3 
57.33 ec Alternaria sp. 44 40.45 uv Alternaria sp. 4 
59.61a Alternaria sp. 45 38.13 cd Alternaria sp. 5 
46.14op Alternaria sp. 46 33.66 jh Alternaria sp. 6 
48.21ef Alternaria sp. 47 19.33 lm Alternaria sp. 7 
50.23 ef Alternaria sp. 48 38.12 cd Alternaria sp. 8 
36.22 cd Alternaria sp. 49 52.23ef Alternaria sp. 9 
50.12 ef Alternaria sp. 50 25.00 jk Alternaria sp. 10 
48.12 ef Alternaria sp. 51 20.33lm Alternaria sp. 11 
41.11 uv Alternaria sp. 52 22.45lk Alternaria sp. 12 
33.14 jh Alternaria sp. 53 53.00 ef Alternaria sp. 13 
43.12 uv Alternaria sp. 54 13.15lm Alternaria sp. 14 
50.33 ef Alternaria sp. 55 31.45jh Alternaria sp. 15 
35.00 cd Alternaria sp. 56 34.33jh Alternaria sp. 16 
33.02 jh Alternaria sp. 57 35.33jk Alternaria sp. 17 
25.02jk Curvularia sp. 58 43.11 uv Alternaria sp. 18 
62.66a Curvularia sp. 59 33.44 jh Alternaria sp. 19 
27.00jh Curvularia sp, 60 53.66 ef Alternaria sp. 20 
35.12 cd Curvularia sp. 61 55.16ec Alternaria sp. 21 
30.30jh Curvularia sp. 62 49.13 ef Alternaria sp. 22 
33.00 jh Curvularia sp. 63 42.6 uv Alternaria sp. 23 
46.22 op Curvularia sp. 64 40.75 uv Alternaria sp. 24 
47.12 ef Curvularia sp. 65 34.33 jh Alternaria sp. 25 
40.13 uv Curvularia sp. 66 35.33 jh Alternaria sp. 26 
44.15 op Curvularia sp. 67 42.22 uv Alternaria sp. 27 
43.00 uv Curvularia sp. 68 36.00cd Alternaria sp. 28 
48.15 ef Curvularia sp. 69 34.33jh Alternaria sp. 29 
36.61 cd Curvularia sp. 70 44.00op Alternaria sp. 30 
50.45 ef Curvularia sp. 71 45.11op Alternaria sp. 31 
43.61uv Curvularia sp. 72 42.14 uv Alternaria sp. 32 
46.22 op Curvularia sp. 73 36.12cd Alternaria sp. 33 
42.00 uv Curvularia sp. 74 46.34 op Alternaria sp. 34 
45.45 op Fusarium sp. 75 45.34op Alternaria sp. 35 
40.60 uv Fusarium sp. 76 57.33 ec Alternaria sp. 36 
37.10 cd Fusarium sp. 77 43.31 uv Alternaria sp. 37 
38.00cd Fusarium sp. 78 48.33ef Alternaria sp. 38 
36.00 cd Fusarium sp. 79 42.33 uv Alternaria sp. 39 
50.23 ef Fusarium sp. 80 62.33a Alternaria sp. 40 

0.00 Water Control 
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Isolates No. 80 was (Fusarium solani AUMC 15456 with GenBank accession No. 
OM432026, arrowed) aligned with closely related strains accessed from the 
GenBank. It showed 99.64% -99.82% identity and 99% - 100% coverage with 
several strains of F. solani including the type of strain, F. solani CBS 140079T 
with GenBank accession No. NR163531 (Fig. 3).  Acremonium egyptiacum is 
identified as an outgroup strain on the phylogenetic tree. Pathogenicity tests and 
phylogenetic analyses of their geographic distribution are used in this study to 
characterise the pathogens that cause faba bean and leaf spot diseases. 
 
 
 
 
 
 
 

 
 
 
 

Fig 1. Maximum likelihood phylogenetic tree based its sequences and 
bootstrap support values. ITS sequences of rDNA of the isolated fungal strains 
(No.40) in the present study was Alternaria angustiovoidea (AUMC 15457) which 

was aligned with closely related sequences accessed from the GenBank. 

 
 

Fig (2): Maximum likelihood phylogenetic tree based its sequences and bootstrap 
support values. ITS sequences of rDNA of the isolated fungal strains (No.59) 
in the present study was Curvularia lunata (AUMC 15458) which was aligned 
with closely related sequences accessed from the GenBank. 
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Fig 3. Maximum likelihood phylogenetic tree based its sequences and bootstrap 
support values. ITS sequences of rDNA of the isolated fungal strains (No.80) 
in the present study was Fusarium solani (AUMC 15456), which was aligned 
with closely related sequences accessed from the GenBank. 

 
Reaction of certain cultivars to leaf spot disease under greenhouse conditions 

Under greenhouse conditions in the 2020 growing season, the susceptibility 
of four faba bean cultivars (Giza 2, Giza 125 Giza 667, and Giza 843) to infection 
with the highly pathogenic isolates Alternaria angustiovoidea, Curvularia lunata, 
and Fusarium solani. The results presented in Table (2) and Figure (4) revealed 
that, there was a significant difference among cultivars in this response to leaf spot 
infection. In General, Giza 843 was the most susceptible cultivar to leaf spot 
infection with disease severity 64.51% as a mean to all three tested pathogenic 
isolates followed by Giza 125 with disease severity 48.78% while the highest 
tolerant cultivar to leaf spot disease was Giza 2 followed by Giza 667 as these two 
cultivar showed disease severity 22.91%, 34.58%, respectively as a mean of all 
three tested pathogenic isolates. 

Alternaria angustiovoidea caused the highest disease severity in all tested 
cultivars followed by Curvularia lunata and Fusarium solani. The highest disease 
severity in faba bean occurred in case of Giza 843 infected with Alternaria 
angustiovoidea gave 88.97%, while the lowest ones was occurred in case of 
Fusarium solani with Giza 2 cultivar (5.97%). 
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Table 2: Reaction of certain four faba bean cultivars to infection with 

Cultivar 
Disease severity (%) 

Alternaria 
angustiovoidea 

Curvularia 
lunata Fusarium solani Mean 

Giza 2 34.29ef* 28.47f 5.97g 22.91e 
Giza 125 57.18b 49.75c 39.42de 48.78b 
Giza 667 49.59c 47.67c 6.48g 34.58c 
Giza 843 88.97a 60.62b 43.96cd 64.51a 
Control 0.00g 0.00g 0.00g 0.00g 

Total Mean 48.89a 37.30b 19.07c 61.24a 
*Means in each column followed by the same letter are not significantly different according to Duncan's 
multiple range tests at 5%. 

Fig 4. Reaction of four different faba bean cultivars to infection withthe causal 
pathogens of leaf spot disease. 

Discussion  
Understanding the fungi that cause faba bean leaf spot in Upper Egypt was 

the goal of this investigation. Eighty fungal isolates were isolated from different 
localities at Assiut and Sohag governorates. Pathogenicity varied greatly among 
the isolates was investigated. The high pathogenic isolates were Alternaria 
angustiovoidea, Curvularia lunata and Fusarium solani. These results are in line 
with those reported by Hassan, et al. (2022). Alternaria angustiovoidea and 
Curvularia lunata caused the highest disease severity, while Fusarium solani 
caused the lowest leaf spot severity %. Leaf spot caused by Fusarium solani on 
the leaves are circular, reddish brown and associated with discoloration to yellow 
of leaves these outcomes are consistent with Wehlburg, (1980) who showed that, 

0

20

40

60

80

100

Giza 2 Giza 125 Giza 667 Giza 843

Di
se

as
e 

Se
ve

rit
y 

%
 

Cultivars 

Alternaria angustiovoidea

Curvularia lunata

Fusarium solani



 
Molecular Identification of the Causal Pathogens … 

Assiut J. Agric. Sci. 54 (2) 2023 (159-170)                                                                               167 

Fusarium moniliforme is the causal agent of Dracaena sp. and Pleomele sp. leaf 
spot and Mirhosseini et al., (2014) who mentioned that Fusarium brachygibbosum 
causing leaf spot on oleander in Iran, whereas Curvularia lunata isolate caused 
spot surround by yellow halo. These results support previous results that reported 
that, Curvularia lunata has main as a pathogen causing leaf spot of corn in United 
States (Garcia-Aroca et al., 2018). In this study Curvularia lunata and Alternaria 
angustiovodea caused lesions begin as little, brown circular spots on the lower 
leaves and gradually get larger before developing into concentric rings of brown 
with dark edges. These findings support those reported by El-Ammari (2017) and 
EL-Mougy et al. (2016). 
Evaluation of certain faba bean cultivars to leaf spot reach showed that, these four 
faba bean cultivars varied in their response to faba bean infection the most resistant 
cultivars were Giza 2 followed by Giza 667 while the most susceptible cultivar 
was Giza 843 followed by Giza 125, this results in partial agreement with Behairy 
et al., (2014). 

To summarize, fungal isolates from diseased faba bean plants from Assiut 
and Sohag Governorates (Upper Egypt) were tested for ability to cause leaf spot 
faba bean. Using PCR with ITS primers and sequencing of the PCR products. The 
three most pathogenic of these isolates were identified as Alternaria 
angustiovodea, Curvularia lunata and Fusarium solani. 

This is the first report of leaf spot caused by Fusarium solani, this pathogen 
may present a severe threat to faba bean production in Egypt. The management 
strategy should they adopted soon against this disease. 
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 مصر التعریف الجزیئي لمسببات مرض تبقع أوراق الفول في صعید

محمد   امال  ،2محسـن السـید على ابورحاب،  1محمد حسـن عبد المنعم  قناوي  ،*1شـحاتھ الراضـي ھند شـحاتة عبد
 1ابراھیم عراقى

 أسیوط، مصرجامعھ  الزراعة،كلیھ ، قسم امراض النبات1
 ة، مصرالجیزالزراعیة، البحوث  مركز ،امراض النبات  بحوث معھد2

   الملخص
ثمانین عزلة فطریة تم    علىیعتبر الفول البلدي أھم محصـول بقولي في مصـر. تم الحصـول  

عزلھـا من أوراق الفول البلـدي التي تظھر علیھـا اعراض مرض تبقع الأوراق والمنزرعـة في 
ــائص   ــتخدام الخصــ ــوھاج. تم تعریف جمیع العزلات باســ ــیوط وســ مواقع مختلفة بمحافظتي أســ

یســـلیوم والجراثیم. تم تعریف ثلاث عزلات التي أظھرت أعلى قدرة المورفولوجیة لخصـــائص الم
  بناءً على نتیجة تسـلسـل). ITS4و  (ITS-rDNA  ITS1  الجزیئیة باسـتخدام تسـلسـل  مرضـیة بالطرق

ITS  ، زلات عـ الـ ف  ریـ عـ تـ م  ي  تـ وھـ طـریـــة  فـ   ، Alternaria angustiovoidea (OM432027)  الـ
Curvularia lunata (OM432028)  ،Fusarium solani (OM432026)  .  تم إجراء اختبارات

ــنف الفول ــوبة المفتوحة على ص ــیة في الص ــبة المئویة  ،  843  جیزة القدرة المرض حیث كانت النس
ــدة الإصــابة ھي في   %62.66وكانت   A. angustiovoidea في حالة الإصــابة بالفطر٪  62.23  لش

  الإصــابة مع العدوى كانت النســبة المئویة لشــدةبینما   Curvularia lunata بالفطر  حالة الإصــابة
لمرض تبقع   أظھر تقییم تفاعل أربعة أصناف من الفول البلدي %  50.23  حوالي  F. Solaniربالفط

أكثر  2  بینما كان الصنف جیزة  125  كان الأكثر حساسیة یلیھ جیزة 843 الأوراق أن الصنف جیزة
 .667 جیزة الأصناف تحملاً یلیھ الصنف

 

 


