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Abstract:  Laboratory experiments were conducted in the laboratories of the Department of 
Biology Sciences / College of Education for Pure Sciences / Karbala University for the period 
from 9/5/2020 to 25/2/2021. To study the isolation and identification of fungi cultured in the leaves 
of the Vinca rosa plant and to test its anti-fungal activity against some diseases of the plant and 
skin fungi.  Six genera of endophytic fungi, Aspergillus flavus, Aspergillus niger, Penicillium sp, 
Fusarium sp, Alternaria alternate, and Cladosporium tenellium were isolated from the leaves of 
Vinca rosa using Dual culture on Solid Media (PDA) Potato Dextrose Agar. Also, the activity of 
antagonism was tested between the isolated cultured fungi and three types of dermatophytes 
Trichophyton rubrum, Trichophyton mentagrophytes and Microsporum canis using Dual culture 
on SDA medium. Finally, the sensitivity of S.aureus, P.auroginosa and E.coli to the cultured fungi 
isolated on Mueller Hinton Agar (MHA) medium was tested. The results of this study indicate a 
significant difference in the effectiveness of the antagonism against these pathogens, according to 
the cultured fungus and the pathogen. The effectiveness of the antagonism was evaluated 
according to the percentages of inhibition, and this result indicates the efficiency of using cultured 
fungi in agricultural applications as biological resistance agents against plant fungal pathogens as 
well as a good source of natural antimicrobial agents. 
Keywords : Antimicrobial, Endophytic fungi ,Antifungal 
  
Introduction  
    Endophytic fungi are microorganisms that live inside plant tissues without causing obvious 
negative effects on the host plant (Stone et al 2000 ). In the past few years  many studies have 
focused on endophyte microorganisms that live within plants ,that are present in all plants and are 
extremely abundant and often very diverse (Arnold 2000) .These studies created a worldwide 
curiosity among scientist which led to isolation of endophytes and to study their natural products. 
It has been observed that plants harbor a myriad of endophytes, possessing enormous metabolic 
diversity and diverse bioactive compounds that can be used as a therapeutic agent against emerging 
human diseases such as cancer and infectious diseases (Strobel 2003 ; Walaa and Manish 2013) . 
Endophytic fungi evolve  to be more metabolically contemporaneous compared to soil fungi 
(Schulz et al 2002 ) or fungi associated with algae (Schulz et al 2008 ) .These fungi possess the 
ability to produce a large number of chemically different secondary metabolites (Donadio et al 
2008). which have many functions, including their use as antimicrobial, antifungal and antiviral 
(Tan and Zou 2001). Antiparasitic, cytotoxic, anti-inflammatory, antitumor, antioxidant and 
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neuroprotective activities (Alyet al 2010 ; Gutierrez et al 2012). There are some reports indicating 
that some endophytic fungi produce more than a twelve metabolites similar to those produced by 
host plants, including alkaloids, flavonoids, saponins, peptides, phenolic acids, terpenes and other 
active compounds and steroids (Strobel and Daisy 2003 ; Li and Liu2004 ; Wang et al 2007) It is 
a promising source for new compounds (   Rodriguezet al 2009)  
  
Materials and methods   
First: Plant sample: 
  Samples of the Vinca rosa  plant were obtained from the public gardens of Karbala Governorate. 
The samples were collected in clean plastic bags and transferred to the laboratory for the purpose 
of isolating the fungi. 
 
Second: Isolation of endophytic fungi 
    The method of (Chhetri et al 2013 ) was followed in this, as the leaf and twigs samples were 
washed with an abundant amount of tap water to remove dirt and dust, then the leaves were cut 
into small pieces 0.5-1 cm by means of scissors and were sterilized with 75% ethyl alcohol for one 
minute, and then immersed in a sodium hypochlorite solution. At a concentration of 2.5% for 4 
minutes, then were sterilized with ethyl alcohol at a concentration of 75% for 30 seconds, then 
washed 3 times with sterile distilled water and dried with sterile filter papers. Pieces were planted 
in Petri dishes container on hard potato dextrose culture medium (PDA) Potato Dextrose Agar 
sterile with the addition of the antibiotic chloramphenicol at a rate of 250 mg / liter before 
solidification, distributed 5 pieces of plant parts to each plate in homogeneous dimensions, then 
the dishes were placed in the incubator at a temperature of 2 ± 72 ° C for a period of 7 days while 
monitoring the growth of the colonies Daily The fungal cultures were purified by transferring them 
onto PDA medium and the fungi were diagnosed by direct use of an optical microscope and on 
glass slides using lactophenol solution and with the help of classification keys (Ellis 1971; 
Barnettand Hunter 1972 ; Raper and Fennell 1965) . 
 
Third: Source of pathological fungal isolates 
    The isolates of the pathogenic fungi Fusarium oxysporum, Fusarium solani and Alternaria 
alternata were obtained from the laboratories of the Plant Protection Department / College of 
Agriculture / Karbala University. 
 
Fourth: Isolate dermatophytes 
    Skin fungi were isolated from patients with skin fungal infections who visited Al-Hussein 
Hospital in Karbala governorate, as it was clinically diagnosed by doctors who specialize in 
dermatological consultations from the hospital and samples were collected from the skin, head hair 
and nails. Then the samples were examined according to the method (Szepietowski and Schwart 
2005) 
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By cleaning the area with a cotton swab saturated with 70% alcohol to get rid of external 
saprophytes and fungi, then taking a cream from the affected skin, hair or infected nails with a 
Loop vaccination tool, and then put on a clean glass slide with a drop of 0% potassium hydroxide 
and then put a cover The glass slide and heating the sample on the flame of a Benzene lamp in 
order to dissolve the host cells And examined with a microscope to check for the presence of spores 
or strings of dermatophytes, and for large nails cutting, it was taken using sterile flat-end forceps, 
as well as taking pieces from the infected nails after sterilizing them and placing the infected parts 
taken in a small amount of potassium hydroxide 10% and left at room temperature for a whole 
night Fungi were diagnosed based on the following sources: (Ellis et al 2007 ; Champion et al 
1998; Ichhpnjani and Bhatia 1994 ; Midgley et al 1997 ) .The microscopic and phenotypic 
characteristics of spores and fungal colonies were based on the identification of filaments and 
spores, as well as the culture, appearance and color of the colony from the bottom For the dish. 
 
Fifth: Collecting bacterial samples 
    Samples were collected from the oral and periodontal area of patients at Al-Hussein Hospital - 
Karbala Governorate by using sterile swabs. Then the samples were transferred to the laboratory, 
where they were grown in Petri dishes containing SDA medium and antenna incubated at 37 ° C 
for 48 hours on the same day as the sample was taken. The individual colonies were then isolated 
and purified from all the samples that were previously grown on SDA medium for the purpose of 
performing a series of diagnostic tests (Marsh and Martin 2009) . 
 
Sixth: To test the antifungal efficacy of endophytic fungi against some plant pathogenic fungi 
    The method (Gomathi and Ambikapathy 2011) represented by the method of dual culture, was 
followed on a solid medium, as a disc of the fungal growth of both the endophytic fungi and 
pathogenic fungi Fusarium oxysporum, Alternaria alternata and Rhizoctonia solani was taken from 
modern farms at the age of seven days by means of a cork borer with a diameter of 3 mm.  
The two pirates were placed in a plate containing the center of the PDA with a separation of about 
5 cm. Also, plates were used to compare the pathogenic fungus alone with 3 replicates. The plates 
were incubated at a temperature of 27 ± 2 ° C until the control plate reached the edge, and the 
diameter of the colony for the pathogen was measured (average of two perpendicular diameters), 
the diameter of the developing colony of the plant pathogenic fungi was measured (the average of 
two perpendicular diameters). Results were recorded, and the inhibition ratio was calculated by 
using the following equation : 
Inhibition percentage% = D1 -  D 2/ D1     Χ  100% 
 As: D 1 = the diameter of the pathogen colony of the fungus alone 
D 2 = diameter of the colony of the pathogen from the double culture 
 
Seventh: To test the antifungal efficacy of endophytic fungi against some dermatophytes 
       The method (Gomathi and Ambikapathy 2011 ) represented by the method of dual culture, 
was followed on a solid medium, as a disc of the fungal growth of both the endophytic fungi and 
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dermatophytes was taken from modern farms at the age of ten days by means of a cork borer with 
a diameter of 3 mm.  
The two pirates were placed in a plate containing the center of the SDA medium with a separation 
of about 5 cm. Also, comparative plates were used for the pathogen alone with 3 replications. The 
plates were incubated at a temperature of 37 ° C until the control plate reached the edge, and the 
diameter of the colony for the pathogen was measured (average of two perpendicular diameters), 
the diameter of the developing colony of the plant pathogenic fungi was measured (the average of 
two perpendicular diameters). Results were recorded, and the inhibition ratio was calculated by 
using the following equation : 
Inhibition percentage% = D1 -  D 2/ D1     Χ  100% 
 As: D 1 = the diameter of the pathogen colony of the fungus alone 
D 2 = diameter of the colony of the pathogen from the double culture 
 
Eighth : In Vitro Preliminary Screening of  Endophytic for Antimicrobial Activity.  
    All the isolated endophytic fungi were subjected to an agar plug diffusion assay (Marcellano 
and Fuentes 2017 ). The lawns of test bacterial pathogens  were prepared on Mueller Hinton Agar 
(MHA), and those of yeast pathogens were prepared on Sabouraud Dextrose  Agar (SDA) using 
sterile cotton swabs. A sterile cork borer was used to obtain agar plugs (3mm diameter) of  actively 
growing pure cultures of fungi in PDA not enriched with Chloramphenicol. They were transferred 
to the media seeded with test pathogenic microorganisms in triplicate and were incubated at 37°C 
for 24 h. The mean diameter of the zones of  inhibition (ZOI) was obtained post incubation. 
Fluconazole was used as a control. After incubation period the results were observed and 
measured, the diameter of inhibition zone around the each well. 
 
Results and discussion 
    Six genera of endophytic fungi have been isolated   Aspergillus flavus , Aspergillus niger ,  
Penecillium , Fusarium   , Alternaria alternate, Cladosporium tenellium  From the leaves of the 
Vinca rosa  as shown in (Figure 1). Whereas, following the method of isolating cultured fungi, 
starting with cleaning them with tap water, until cultivating them on the medium of PDA (potato 
dextrose agar) Confirm the absence of microorganisms that adhere to the outer surface of the 
leaves, and that the disinfection of the outer surface of the samples depends on the type of 
disinfectant used, the concentration and also the immersion time varies with different tissue 
samples (Anjum and Chandra 2015 ) Also, most of the fungi isolated in this study are identical to 
the fungi isolated in other studies from other plants (Jeffrey et al 2008 ; Khan and Rajesh 2015) 
 



 
 
 

8985 
 

Ann. For. Res. 65(1): 8981-8992, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

 
Figure ( 1)endophytic fungi have been isolated from Vinca rosa 

Antifungal efficacy of Endophytic fungi against plant pathogenic fungi 
    The results in (Table1) showed that there is a difference in the antifungal activity of cultured 
and isolated fungi against the three tested pathogens, according to the cultured fungi and the 
pathogen Aspergillus flavus  against the pathogenic fungi F. oxysporum , F. solani and. Alternaria 
sp , where the percentage of inhibition was 58.60 , 65.71 and 70.00%, respectively While the 
cultured fungus Aspergillus niger showed the highest antagonistic activity, the percentage of 
inhibition reached 72.50% towards pathogenic fungi  Alternaria sp, 67.14% for F. oxysporum and 
62.50% for F. solani. As for the remaining cultured fungi, Penicillium chrysogenium, Fusarium 
sp, Alternaria alternate and Cladosporium tenellium, antagonism towards the pathogenic fungus 
F. oxysporum The inhibition rates were 55.00, 63.21, 52.80 and 42.80%, respectively , As for the 
fungus F. solani  the inhibition percentage was 57.17, 65.00, 58.60 and 47.14%, respectively, while 
towards Alternaria sp, the inhibition percentage was 70.67, 69.57, 42.90 and 35.71%, respectively. 
    The effectiveness of the antagonism between the cultured fungi and the pathogenic fungi 
indicates the effectiveness of mycoparasitism, as the cultured fungus secretes enzymes that 
degrade the walls of the hyphal cells of the partner fungus and may kill it [34], the cultured fungus 
secretes anti substances that prevent the growth of the partner fungus (El-Nagerbiet al 2013 ).  
It also has an efficiency in inhibiting the growth of pathogenic fungi through competition for food 
or place, as well as its ability to produce antibiotic substances such as the anti-pyrrocidines A, B 
isolated from the cultured fungi Acremonium zeae and it is considered an anti-fungal against 
Aspergillus flavus and Fusarium verticillioides (Wicklow et al 2005) . 
All of these activities give indication that several endophytic species have been successfully tested 
as biological control agents against plant pathogenic fungi as well as to promote plant growth. This 
strategy is very promising for improving crop yield and as an alternative to chemical fungicides 
and synthetic fertilizers  (-Wang et al 2016 ; Wu et al 2016 ) . study (Aydi et al 2016 ) . was 
conducted to control wilt disease through biological  control agents using cultivars of fungi. 
There are some reports available on the use of endoscopic fungi. For example, species of 
endophytic fungi such as Alternaria, Cladosporium, Curvularia, Fusarium, Phaeoacremonium and 
Trichoderma were isolated from Vinca rosa, tomato, mangrove (Debbab et al 2013 ) and agarwood 
(Premalatha 2013 ) and used as biological control agents against fungal pathogens of plants. 
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Table No. (1): Inhibition percentages of some Endophytic fungi isolated from Vinca rosa  
against some pathogenic fungi by double culture method on PDA medium at temperature 

27 ±2°C for 7 days. 

 
The percentage of inhibition of plant pathogenic 

fungi 

 
 

Endophytic fungi isolates  

Alternaria sp. F. solani F. oxysporum 

70.00 65.71 58.60 Aspergillus flavus 

72.50 62.50 67.14 Aspergillus niger 

70.67 57.17 55.00 Penicillium chrysogenium 

69.57 65.00 63.21 Fusarium sp. 

42.90 58.60 52.80 Alternaria alternate 

35.71 47.14 42.80 Cladosporium tenellium  

 
Testing the antifungal activity of  Endophytic fungi against some dermatophytes 
    The results in this study (Table2) showed that some cultured fungi have antifungal activity 
against the dermatophytes Trichophyton rubrum, Trichophyton mentagrophytes and Microsporum 
canis. The fungus Aspergillus niger showed the highest antifungal activity against the pathogenic 
fungus Trichophyton rubrum, where the percentage of inhibition was 51.00%. As for Trichophyton 
mentagrophytes and Microsporium canis, the percentage of inhibition was 40.00 and 44.00%, 
respectively. 
    While the cultured fungi Aspergillus flavus were antagonistic towards the dermatophytes 
Trichophyton rubrum, Trichophyton mentagrophytes and Microsporium canis, the inhibition 
percentage was 41.50, 37.50 and 36.16%, respectively. While the antagonism of Penicillium 
chrysogenium to Trichophyton rubrum was 49.15%, 38.00% Trichophyton mentagrophytes, and 
46.00% Microsporium canis. As for the fungus cultivar Fusarium sp, it gave a low inhibitory 
activity against Trichophyton rubrum and Microsporium canis only, where the percentage of 
inhibition was 17.14 and 20.50%, respectively. While the fungi Alternaria alternate and 
Cladosporium tenellium, the results were negative as there was no inhibitory activity. 
    The results of this study are in agreement with the results of study (Hormazabal and Piontelli 
2009 ) , which found that the cultured mushroom extract Microsphaeropsis olivacea inhibits the 
growth of pathogenic fungi Microsporium canis, Microsporum gypseum, Epidermophyton 
floccosum, Trichophyton rubrum, and Trichophyton. These fungi produce many new bioactive 
compounds such as unusual fatty acids, glycerides   (Yu et al 1996) and preussomerins(Seephonkai 
et al 2002 ) , anthraquinones, and betaenone derivatives (Brauers et al 2002 ). And that all these 
compounds produced from cultured fungi provide great potential for use as medicine and can also 
be used in agriculture and industry (Tan et al 2001) , as well as its ability to produce toxins such 
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as aryl tetralin lignans "podophyllotoxins" isolated from the cultured mushroom Trametes hirsuta 
and used to treat cancer and antioxidants (Puri et al 2006) . Also, studies of isolating endophytic 
fungi from Syzygium cumini (L.) Skeels leaves showed that these fungi are a good source of 
natural antimicrobial agents  (Nurhaida1 et al 2019) . 

 
Table No. (2): The percentages of inhibition of some Endophytic fungi isolated from the 
Vinca rosa  plant against dermatophytes by double culture method on SDA medium at a 

temperature of 37 °C for a period of 10 days. 

 
The percentage of dermatophytes inhibition 

 
Endophytic fungi isolates 

 
Microsporum  canis 

 
Trichophyton 

mentagrophytes 
 

 
Trichophyton 

rubrum 

36.16 37.50 41.50 Aspergillus flavus 

44.00 40.00 15.00  Aspergillus niger 

46.00 38.00 49.15 Penicillium chrysogenium 

20.50 0 17.14 Fusarium sp. 

0 0 0 Alternaria alternate 

0 0 0 Cladosporium tenellium  

 
Bacterial sensitivity test for Endophytic 
    Table (3) shows the rates of Inhibition Zone Diameters (IZD) measured in units (mm) of 
millimeters for the isolated bacteria S.aureus, P.auroginosa and E.coli. The results showed that the 
cultured fungi possess anti-bacterial activity. The fungus Penicillium chrysogenium showed the 
highest antagonistic activity against S.aureus, the inhibitory area was 30.00 mm and 20.30 mm 
against P.auroginosa and 9.00 mm against E.coli. It was followed by the fungus Aspergillus niger 
where the inhibitory area was 25.00 mm against S.aureus, 27.00 mm against P.auroginosa and 5.70 
mm against E.coli . While the antagonism of Aspergillus flavus towards bacterial isolates of 
S.aureus, P.auroginosa and E.coli, the area of inhibition was 20.00, 10.25 and 7.50 mm, 
respectively. As for the fungus cultivar Fusarium sp, it had a high inhibitory activity against 
P.auroginosa, where the inhibition area was 20.00 mm, while the inhibition was moderate against 
S.aureus and E.coli. 
Where the inhibition area was 18.00 and 6.50, respectively. While the antagonism of the cultured 
Alternaria alternate against the bacterial isolates S.aureus, P.auroginosa and E.coli was 15.00, 
17.00 and 5.00 mm respectively. Finally, the antagonism of the cultured Cladosporium tenellium 
was 25.00 mm towards isolate S.aureus and 26.00 mm towards isolate. Isolate P.auroginos and 
6.25 mm towards E.coli 
    The results of this study agree with the results of study (Malhadas et al 2017 ) ,which found that 
the cultured fungi isolated from the leaves of the olive tree were inhibitory against many 
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pathogenic bacteria and yeast and could be developed to produce new drugs against a group of 
organisms that cause many human diseases.. There are also many Studies focusing on the 
antimicrobial activity of  P. commune against human pathogens (Gao et al 2011). As for the study 
(Nazet el al 2013), it proved that the cultured fungi have the ability to produce Phenylethyl alcohol, 
which is an organic compound and is a bacteriostatic agent and inhibits the growth of Gram-
negative bacteria including Escherichia Salmonella, Aerobacter, Klebsiella, Proteus and 
Pseudomonas. The researchers also found that there are more From 20 types of cultured fungi have 
the ability to produce paclitaxel, a natural chemical component with high activity as an anti-cancer 
agent and widely used in hospitals (Sonaimuthu and  Johnpaul  2010 ; Xuanwei et al 2010 ; Flores 
et al 2010 ). 
    Since antimicrobial resistance poses a major threat to human health, and the development of 
new antimicrobial agents is one of the effective solutions to address the problem (Laximanarayan 
et al 2013)  , the cultured fungi isolated in this study could be of importance for the development 
of medicinal drugs against human disease-causing organisms.  
 

Table No. (3): Colony diameter (mm) for bacterial isolates 

 
Colony diameter (mm) for bacterial isolates 

 
Endophytic fungi isolates 

E.coli P.auroginosa S.aureus 

7.50 10.25 20 Aspergillus flavus 

5.70 27 25.50 Aspergillus niger 

9.00 20.30 30.00 Penicillium chrysogenium 

6.50 20.00 18 Fusarium sp. 

5.00 17.00 15 Alternaria alternate 

6.25 26.00 25 Cladosporium tenellium 
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