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Abstract 

This study aimed to diagnosis of plant pathogenic fungi by molecular technique 

Polymerase Chain Reaction-Internal Transcript Spacer (PCR-ITS). Seven plant pathogenic 

fungi isolates were isolates from infected Solanaceae plants and diagnosed depending on 

morphological characteristics. The pathogenicity test was performed for Seven of plant 

pathogenic fungi isolates. Genomic DNA was extracted from seven plant pathogenic fungi by 

using Wizard Genomic DNA Purification kit. ITS gene was amplified by using PCR-ITS. 

The results of the pathogenicity test showed that Macrophomina phaseolina, and Rhizoctonia 

solani isolates high significance pathogenicity more than other plant pathogenic fungi 

Fusarium1,Fusarium 2, Fusarium 3,Sclerotinia,andCurvularia which recorded 100%, 

96.67%, 86.67%, 70%, 60%, 60%, and 56.67% respectively. The sequencing results of the 

amplified product of ITS gene using the ITS1 and ITS4 primers obtained were compared with 

NCBI GenBank by using BLAST analysis. The results of diagnosed depending on 

morphological characteristics revealed five genera of pathogenic fungi (Fusarium, 

Curvularia, Sclerotinia, Rhizoctonia and Macrophomina) and also the results of molecular 

diagnosis confirmed the genus and the species of plant pathogenic fungi as Rhizoctonia 

solani, Curvularia spicifera, Macrophomina phaseolina, Fusarium oxysporum, Sclerotinia 

sclerotiorum, Fusarium oxysporum f.sp. cumini and Fusarium oxysporum .    
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Introduction 

Plant pathogens caused by fungi are one of the most common biotic factors that 

trigger devastating disease in crops [1]. about 8,000 fungi and oomycetes species are 

associated with plant diseases [2, 3]. Pathogenic fungi may infect plants at any stage of 

development, from seedling to seed maturation, in normal environmental conditions, either 

alone or in combination with other types of phytopathogens [4].blight, damping off, leaf spot, 

rust, root rot, scab, and wilt are the most prevalent diseases that are caused byplant 

pathogenic fungi [5,6 and 7]. 

molecular approaches are usually more rapid and precise than those focused on 

colony morphology, microscopic characteristics, and physiological or biochemical 

characteristics of pure fungal cultures. Matter of fact, DNA-based methods have been used to 

detect pathogens during the development, harvest, and postharvest processing stages of crops 

[8]. In addition to, the use of species-specific primers in PCR for the identification of fungal 

pathogens has become common, particularly for economically significant plant pathogens 

(9,10 and11).The aim of the study was to diagnosis of some plant pathogenic fungi by PCR-

ITS regions. 

 

Methods and materials 

Collected infected plants and Isolation of pathogenic fungi  

The infected plants (100 plants) were collected from different fields of solanaceae in 

Al Muthana province randomly, by placing the infected plants in polyethylene bags 

individually with recoded notes (type of infected plant, date collected). After that, the plants 

were transferred to the laboratory, and then the roots, stems, and leaves of infected plants 
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were washed by running water to get rid of the mud suspended. Thereafter, the stems, leaves, 

and roots were cut into small pieces (0.5 cm) and sterile by immersing them for 2 mines in 

the sodium hypochlorite solution (2% free chlorine), then washed by immersing them in 

sterilized distilled water three times, after that transferred on sterile filter paper for drying. 

Three pieces were cultured of each infected plant in Petri dishes (90mm) containing 

autoclaved PDA (Oxoid – England) and incubated for 5 days at 27±2 ˚C. The isolates fungi 

were purified by taking mycelial plugs with a 10 mm diameter from the growing margin, put 

overhead onto fresh PDA in the center of the petri dish, and incubated for 5 days at 27±2 ˚C. 

The purified isolates were diagnosed based on the morphological characteristicaccording 

to[12], [13], and [14] by Assistant Professor Dr. Alaa Mohsin Al-Aaraji. 

Plant pathogenic fungi Pathogenicity test 
Local cress seeds untreated with fungicide were surface sterilized by immersion in 

sodium hypochlorite (2 % free chlorine) for 2 min, rinsed 3 times with sterile distilled water, 

dried by sterile filter paper.Tenseedsforthreereplicates were placed on thesterile filter 

paperinsidea Petri dishcontainingmoistureby puttingdropsof sterile distilled 

water,thenleavesfor 7 days, then account the percentage of seeds germinationaccording to this 

formula: 

p =  
number of germinating seeds

Total number of seeds planted
× 100 

                                 P = the percentage of seeds germination 

The tested fungal isolates were grown on PDA plates for 7 days. 5ml of sterile water 

was powered on each plate containing fungal colony to obtain fungal suspension. Ten seeds 

of local cress seeds untreated with fungicide were surface sterilized by immersion in sodium 

hypochlorite (2 % free chlorine) for 2 min, rinsed 3 times with sterile distilled water, dried by 

sterile filter paper, after that the sterile seeds were soaked in the fungal suspensions for 30 

min, then inoculated seeds were placed on thesterile filter paperinsidea petri 

dishcontainingmoisture ( by puttingdropsof fungal suspension),andleavesfor7 days at room 

temperature, then the percentage of infection was account according to this formula [15]. 

p % =
Number of non germinating seeds

Total seeds number 
 × 100 

                           P = the percentage of infection percentage 

 

Genomic DNA Extraction 

From seven fungi isolates which diagnosed based on the morphological characteristic 

to genus ( Fusarium 1, Fusarium 2, Fusarium 3, Curvularia, Sclerotinia, Rhizoctonia, and 

Macrophomina) Genomic DNA was extracted by Wizard genomic DNA Purification kit 

(Promega, USA) according to manufactures protocol. 

Primers of gene ITS preparation 

The primer pair ITS1 (5`-TCCGTAGGTGAACCTGCGG-3`) and ITS4 (5`-

TCCTCCGCTTATTGATATGC-3`) (Macrogen Company) using for amplification of ITS 

gene. The stock solution was prepared by dissolving lyophilized primers in nuclease-free 

water to a final concentration of 100pmol/l. To make a functioning primer solution of 10 

pmol/μl, and 10μl of primer stock solution (stored at -20 C) was mixed with 90μl of nuclease-

free water. 

PCR amplification 

The PCR amplification mixture of the specific reaction fordiagnosis gene was 

performed in a total volume of 25µl containing 12.5 µl  GoTaq® Green Master Mix 
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(Promega /USA), 3 µl DNA , 1µl of each primer (10 pmol) then 7.5 µl Nuclease Free Water 

was added into tube to a total volume of 25µl. 

Amplification of ITS region 

The universal primers (ITS-1 and ITS-4) were used to amplify the ITS regions, which 

is present in all eukaryotes as a conserved region [16]. The following conditions were used 

for thermal cycling: Initial denaturation at 95 °C for 5 min, followed by 30 cycles of 95 °C 

for 30 sec, 55°C for 30s and 72 °C for 30s with final extension at 72 °C for 7 min using a 

thermal cycler (Gene Amp, PCR system 9700; Applied Biosystem).  

Agarose gel electrophoresis of DNA 

All PCR products were separated by 1.5% agarose gel electrophoresis and visualized 

by exposure to ultraviolet light (302nm) after staining by ethidium bromide. 

Sequencing and sequence alignment 

Sequencing of ITS region from 7 fungi was performed by ABI3730XL, applied 

biosystem, Macrogen Corporation – Korea. Sequence analyzed by using basic local 

alignment search tool (blast) program, which is available at the national center biotechnology 

information (NCBI) online at (http:// www.ncbi.nlm.nih.gov). The results were received by 

email then analyzed using geneious software.   

Results and Discussion 

Collected infected plants and Isolation of pathogenic fungi  

Seven isolates of pathogenic fungi(three isolates of F. oxysporum, Rhizoctonia solani, 

Macrophomina phaseolina, Sclerotinia sclerotiorum, and Curvularia spicifera) were isolated 

from infected solanaceae plants, and identified depending on morphological (Figure 1) and 

microscopically characters according to [12], [13] and [14]. 

 

 

A B C 
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Figure.1. Colonies of fungal isolates on PDA at 27±2 ˚C after 7 days: A. Fusarium 

oxysporum1B. Fusarium oxysporum2, C. Fusarium oxysporum3, D. Curvularia spicifera, E. 

Sclerotinia sclerotiorum, F. Rhizoctonia solani, and G. Macrophomina phaseolina. 

 

Pathogenicity Test of pathogenic fungi  

Results showed that Macrophomina phaseolina, and Rhizoctonia solanihigh 

significance pathogenicitymore than Fusarium1,Fusarium 2, Fusarium 

3,Sclerotinia,andCurvularia which recorded 100%, 96.67%, 86.67%, 70%, 60%, 60%, and 

56.67% respectively(Table 1). 

Table 1. Pathogenicity test of pathogenic fungi on local cress seeds 

Fungi isolates Mean of infection 

Fusarium 1 86.67 ± 6.67 

Fusarium 2 70.0 ± 5.77 

Fusarium 3 60.0 ± 5.77 

Curvularia 

 

56.67 ± 3.33 

Sclerotinia 60.0 ± 5.77 

Rhizoctonia 

 

96.67 ± 3.33 

Macrophomina 100.0 ± 0.0 

LSD 8.60 

each number represents three replicates. 

 

 

DNA Extraction: 

The DNA was extracted efficiently from seven plant pathogenic fungi isolates by using 

Wizard Genomic DNA Purification kit. Purity (1.6 – 1.8) and concentration of DNA (200-

270μg) were measured using Nanodrop [17]. Then the product of DNA was confirmed by 

agarose gel electrophoresis (Figure 2).  

G 
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Figure.2.Agarose gel Electrophoresis of total genomic DNA for 7 fungal isolates. 

Detection of ITS Gene in plant pathogenic fungi 
The PCR products were separated by 1.5% agarose gel electrophoresis and visualized by 

exposure to ultraviolet light (302nm) after ethidium bromide staining(Figure3). 

 
Figure.3. The PCR product of 7 fungal isolates performed by ITS gene that electrophoresis 

on 1.5% agarose at 100v/mAmp.1x TBE buffer for 60min.M: 100bp ladder marker. Lanes 1-

7. 

Sequencing and alignment of NCBI 
The seven PCR product samples were sent for sequence analysis.The result of the sequence 

analysis was analysed by blast search in the National Centre Biotechnology Information 
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(NCBI) online at (http:// www.ncbi.nlm.nih.gov).Results obtained from the BLAST database 

showed that 100% nucleotide identities with Rhizoctonia solaniisolateGPB, Curvularia 

spiciferastrainCBS 125738, Macrophomina phaseolina strain BRIP 68039and Fusarium 

oxysporum isolate AFIC15; 99.70% nucleotide identitieswith Sclerotinia sclerotiorum; 

99.85% nucleotide identities with Fusarium oxysporum f.sp. cumini and Fusariumoxysporum 

isolate S106. shown in shown in figure 4 

BLAST results ofSample 1 

 
BLAST results ofSample 2 

 
BLAST results ofSample 3 

 
 

BLAST results ofSample 4 

 
BLAST results ofSample 5 

http://www.ncbi.nlm.nih.gov/
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BLAST results ofSample 6 

 
BLAST results of Sample 7 

 
Fig.4: BLAST Alignment 
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