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					ABSTRACT  

					ARTICLE INFO  

					Article history:  

					Endophytic fungi live in a symbiotic relationship with plants. They produce interesting secondary  

					metabolites that are beneficial to the host plant. This study aims to identify the endophytic fungi  

					of the corn plant and determine their inhibitory activity against the pathogenic fungus Fusarium  

					oxysporum. Endophytic fungi were isolated from corn plant using the direct planting method, and  

					the isolates obtained were tested for their antifungal activity against the pathogenic fungus F.  

					oxysporum using the dual culture method. The isolates were examined macroscopically and  

					microscopically for the characterization of their morphology. The endophytic fungal isolates were  

					also subjected to molecular identification by DNA amplification and sequencing, followed by  

					polymerase chain reaction (PCR) analysis. Eleven (11) endophytic fungal isolates were isolated  

					from the roots, stems, and leaves of the corn plant. Three of the isolates (Isolates G, I, and J)  

					showed the most promising antifungal activity against F. oxysporum with percentage inhibition  

					of 34.60%, 24.40%, and 14.10% for isolates G, I, and J, respectively. Morphological and  

					molecular characterization of the three isolates identified isolate G as the fungus Fusarium  

					sororula with a 99.81% similarity, isolate I was identified as Diaporthe sp. with 99.64% similarity,  

					and isolate J was identified as Sarocladium zeae with 99.64% similarity. The present study has  

					successfully identified endophytic fungi of the corn plant, and the endophytic fungal isolates have  

					shown the potential to be used as antifungal agent against pathogenic fungi.  
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					measures of pest eradication.18 One of such biological agents that can  

					be used as pesticides are endophytic fungi.6,19,20 The present study aim  

					to isolate and characterize the endophytic fungi of the corn plant, and  

					evaluate its antifungal activity against the fungus Fusarium oxysporum.  

					Introduction  

					Endophytic fungi live in plant tissue without causing direct  

					adverse effects or disease to their host plants.1 Endophytic fungi are  

					beneficial to plants because they produce secondary metabolites that  

					can prevent their host plants from being attacked by pathogenic fungi.2  

					Endophytic fungi produce bioactive compounds with numerous  

					pharmacological activities, such as antibacterial,3 anticancer,4  

					antiviral,5 and antifungal activities.6 Plant-Endophytic fungi interaction  

					Materials and Methods  

					Collection of plant materials and isolation of endophytes  

					Corn plants were collected from Bulukumba Regency, South Sulawesi,  

					Indonesia (5°26'07"S 120°12'09"E) on 15th April, 2018. Roots, stems,  

					and leaves from healthy and mature corn plants were collected  

					randomly, and wrapped in sterile bags to reduce the possibility of  

					external contamination. Samples were processed within 24 hours after  

					collection. Endophytic fungi were isolated from fresh plant parts  

					following a modified procedure described previously.21  

					is typical of  

					a

					symbiotic relationship between plants and  

					microorganisms.2 The parts of plants that usually harbor, and serve as  

					substrate for endophytic fungi are the roots, stems, and leaves.7  

					The corn plant is a major contributors to the Indonesian economy from  

					the agricultural sector.8 This is because corn is one of the primary  

					commodities used as staple food by the Indonesian communities.9 Plant  

					pests such as Fusarium oxysporum attack corn plant causing significant  

					infestation that can be transmitted through the plant seeds, and through  

					the soil.10-15 This pathogen causes rot in corn stems, cobs, and  

					kernels.16,17 Infestation due to Fusarium spp. reduces productivity in  

					corn plant causing significant financial loss to corn farmers.10,12  

					Preparation of test microbes Fusarium oxysporum  

					Cultures of F. oxysporum were obtained from the Laboratory Collection  

					Agency Hayati, Food Crop, and Horticulture Protection Center in  

					Maros Regency, Indonesia. The cultures were transferred to Potato  

					Dextrose Agar (PDA). After an incubation period of 3-5 days, the  

					cultures that develop on the PDA media were mixed with 5 mL Tween  

					80. The fungal mycelium was then collected in a centrifuge tube and  

					centrifuged using a Dynamic Velocity 18R centrifuge at 4000 rpm for  

					10 min. The supernatant was removed and replaced with glycerol. The  

					tube was kept at -20ºC to preserve the test microbial culture until further  

					experiment.18,22  

					*Corresponding author. E mail: rachmawaty@unm.ac.id  

					Tel: +6281243309421  

					Citation: Rachmawaty, R, Mukrimah, UL, Pagarra, HP, Junda, M, Munisa,  

					A, Ali,A, Jumadi, O. Molecular Identification of Endophytic Fungi from  

					Corn Plant as Antifungal Agent against Fusarium oxysporum. Trop J Nat  

					Prod Res. 2024; 8(8):8121-8126. https://doi.org/10.26538/tjnpr/v8i8.29  

					Official Journal of Natural Product Research Group, Faculty of Pharmacy,  

					University of Benin, Benin City, Nigeria  

					Evaluation of the antifungal activity of the endophytes against  

					Fusarium oxysporum  

					The antifungal activity of the endophyte was evaluated using the dual  

					culture technique. The endophytic fungal isolates were inoculated  

					For this reason, there is continuous search by farmers for measures of  

					eradicating this pest. Biological agents are promising alternative  
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					together with F. oxysporum on Potato Dextrose Agar (PDA) with a gap  

					of 3 cm between the inoculums. The cultures were incubated at ambient  

					temperature (28 – 30oC) for 7 days. As a control, F. oxysporum was  

					cultured on PDA without exposure to endophytic fungal isolates. The  

					percentage of F. oxysporum growth inhibition by the endophytic fungi  

					was calculated using the equation below.18  

					was measured against a control that contains on the test organisms  

					without the endophytic fungi. The fungal colonies showing the  

					antifungal activity of the endophytic fungal isolates are presented in  

					Figure 1.  

					Among the eleven isolates tested, isolate G showed the highest  

					percentage inhibition against F. oxysporum with percentage inhibition  

					of 34.6%. This was followed by isolate I (24.4%), then isolate J  

					(14.1%). Isolates D, K, and L were the least active with percentage  

					inhibition of 6.4% each against F. oxysporum (Table 2).  

					Endophytic fungi have been shown to exhibit growth inhibitory activity  

					against F. oxysporum by three antagonistic mechanisms, which are  

					parasitism, competition, and antibiosis.26 The parasitic mechanism has  

					a distinctive characteristic, involving the growth of endophytic fungi on  

					the surface of the pathogenic fungi, thereby inhibiting their growth and  

					making their colonies smaller than that of the endophytic fungi.27 For  

					the competitive mechanism, the colonies of the two fungi approach each  

					other and suppress each other's growth, so the colony size is usually  

					almost the same for both organisms. In the antibiosis mechanism, a clear  

					zone of growth inhibition is seen between the endophytic fungi and the  

					pathogenic fungi.  

					As shown in Figure 1, Isolate G has antagonistic activities of the  

					competitive type. The fungus F. oxysporum and endophytic fungus  

					isolate G compete for space, oxygen, and nutrients. This antagonistic  

					mechanism is illustrated by the growth of the endophytic fungi and  

					pathogenic fungi in the same direction and eventually crushes each  

					other. The colony size between the two isolates was almost the same.  

					Isolate I, with an inhibition percentage of 24.4%, also display a  

					competitive antagonistic mechanism by regulating the availability of  

					nutrients, oxygen, and space to outcompete the pathogenic fungus F.  

					oxysporum.  

					(

					)

					푃퐼푅퐺  

					Where;  

					PIRG = Percentage inhibition of radial growth  

					%

					=

					ꢀ2−ꢀ1 × 100.  

					ꢀ2  

					R1  

					R2  

					= Diameter of colonies with antifungal treatment  

					= Diameter of colonies without antifungal treatment (control)  

					Morphological identification of endophytic fungi  

					Fungal colonies with the most significant inhibitory effect were  

					examined microscopically using the microscope (Leica DM500), and  

					the slide culture method. The microscopic examinations are the  

					distinctive features of the fungal colonies as they grow on a culture  

					medium. These features include the shape, colour, surface texture, and  

					edges of the colonies. Hyphal partitions, hyphal growth, hypha colour,  

					the presence or absence of conidia, and the form of conidia were also  

					examined.21,23,24  

					Molecular identification of endophytic fungi  

					Molecular identification of the fungal strains was done by DNA  

					amplification and sequencing of the internal transcribed spacer (ITS)  

					region using molecular biology protocols.25 Fungal hyphae sections  

					(0.5-1.0 cm2) were obtained from petri plates and subjected to  

					lyophilization in a 2 mL Eppendorf tube (Eppendorf, Germany). The  

					freeze-dried fungal mycelia were eradicated. The extraction of fungal  

					DNA was performed following the manufacturer's instructions,  

					utilizing the DN easy Plant Mini Package (QI Agen, USA). The  

					procedure include cell lysis, RNA digestion by RNase A, removal of  

					cell sediments and waste, DNA cutting, precipitation, and purification.  

					The isolated DNA was amplified by polymerase chain reaction (PCR).  

					PCR was carried out using a Master Mix Kit from Hot Star Taq (QI  

					On the other hand, isolate J with a percentage inhibition of 14.10%  

					exhibits a distinct antagonistic mechanism from the two previous  

					isolates, specifically through antibiosis. The antibiosis model generates  

					bioactive chemicals that effectively inhibit the growth of F. oxysporum.  

					The defining trait of the antagonistic mechanism is the presence of a  

					distinct zone separating endophytic fungi from the pathogenic fungus  

					F. oxysporum.  

					Agen, USA). As primers, ITS  

					1

					(with the base sequence  

					Table 1: Endophytic Fungi isolated from Corn Plant  

					TCCGTAGGTGAACCTGCGG) and ITS4 (with the base sequence  

					TCCTCCGCTTATTGATGATGC) (Invitrogen, USA) were mixed  

					with the Hot Star Taq Master Mix Kit and DNA template with a total  

					volume of 50 μL. The Te mixture was then added into a thermal cycler  

					using programmed PCR (BioRad, USA). The Te-amplified fungal DNA  

					(PCR product) was submitted for sequencing, and the base sequence  

					was compared using the BLAST Algorithm with publicly accessible  

					databases, including GenBank.  

					Plant Organ  

					No.  

					1

					Isolate Code  

					Isolate A  

					Isolate B  

					Isolate C  

					Isolate D  

					Isolate G  

					Isolate H  

					Isolate I  

					Root Stem  

					Leaf  

					+

					+

					+

					+

					-

					-

					+

					2

					-

					-

					-

					3

					-

					4

					+

					+

					+

					-

					-

					5

					-

					Results and Discussion  

					6

					-

					-

					Endophytic fungal isolates from corn plant  

					Eleven (11) endophytic fungal isolates were isolated from the roots,  

					stems, and leaves of corn plant. Five of the isolates were found on the  

					root, three were on the stem, and five were on the leaf (Table 1).  

					There were more isolates in the root and leaf because endophytic fungi  

					prefer to colonize the roots and leaves of plants compared to the stem.  

					According to Alam et al. (2021)1, endophytic fungi enters and interact  

					with plant tissue in two ways, namely; through seeds and vascular  

					bundles. Vascular bundles are found in many root and leaf organs, while  

					stem organs are only intermediaries between the two. Therefore,  

					endophytic fungi are rarely found on stems. This can explain why more  

					endophytic isolates were found on the roots and leaves of corn plant.  

					Two isolates were found on different organs; isolate A was found on  

					the root and leaf, while isolate D was found on the root and stem. This  

					is because the two isolates are highly adapted to two different habitats.  

					Antifungal activity of endophytic fungi  

					7

					-

					+

					+

					+

					+

					-

					8

					Isolate J  

					-

					-

					9

					Isolate K  

					Isolate L  

					Isolate M  

					-

					-

					10  

					11  

					-

					-

					+

					-

					Description: +: Found, - : Not Found  

					Morphological characteristics of endophytic fungi from corn plant  

					The isolate with the highest inhibitory activity was identified starting  

					from  

					the  

					morphological  

					characterization.  

					Morphological  

					characterization was carried out macroscopically and microscopically  

					using a microscope and the slide culture method.  

					.a. Isolate G  

					The endophytic fungal isolates were assessed for their antifungal  

					activity against the fungus Fusarium oxysporum. Table 2 shows the  

					diameter of Fusarium oxysporum colonies on treatment with the  

					endophytic fungal isolates. The average of four representative diameter  

					measurements was taken. The percentage inhibition of fungal growth  

					Isolate morphological characteristics were examined from  

					a

					macroscopic and microscopic perspective. Morphologically, isolate G  

					has a round colony shape and comprises two-colour graduations. The  

					colour arrangement consists of white on the outside and brownish  

					yellow on the inside. A cotton-like appearance and a horizontal growth  
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					pattern on the surface of the media characterize the morphology of  

					isolated G colonies. The periphery of the colony exhibits a morphology  

					resembling fibrous filaments. Isolate G exhibited microscopic features  

					such as insulated and branching hyphae, which are translucent (Table  

					3). Isolate G is a member of a group of fungi that undergo asexual  

					reproduction by producing conidia. The conidia in isolate G exhibit an  

					oval form and possess a green coloration.  

					Evaluation of the antifungal activity of isolate G shows that the isolate  

					inhibited the proliferation of the pathogenic fungus F. oxysporum, and  

					exhibited the highest inhibitory potency compared to other isolates as  

					shown in Table 2 and Figure 1. The process by which G isolates itself  

					from the pathogenic fungus is by competitive antagonism. In the  

					scenario where isolate G and F. oxysporum coexist, they compete for  

					space, nutrients, and oxygen.27 Isolate G exhibited a higher growth rate  

					than F. oxysporum and even inhibited the growth of the pathogenic  

					fungus, as demonstrated by the presence of isolate G on top of the  

					fungus F. oxysporum.  

					a distinct and smooth curve at the outer edges of the colony. Table 3  

					presents information on the microscopic features of isolate J, which  

					comprises hyphae and conidia. The hyphae in isolate J were insulated  

					and branched and had a clear colour. Isolate J exhibited oval conidia  

					that were green in colour. From the antifungal activity test of isolate J  

					against the pathogenic fungus F. oxysporum, isolate J showed an  

					inhibitory activity against F. oxysporum with a percentage inhibition of  

					14.10%. The antagonistic mechanism observed in isolate J was  

					antibiosis. The presence of an inhibitory zone between isolate J and the  

					pathogenic fungus F. oxysporum explains this phenomenon. The  

					pathogenic fungus was seen to redirect the growth of its colony away  

					from the endophytic fungal isolate J.27  

					b. Isolate I  

					Morphologically, isolate I is characterized as asymmetrical in shape  

					with a cotton-like surface and grows horizontally on the surface of the  

					medium. Isolate I colony show a two-colour gradient with brown colour  

					on the outside and white colour on the inside. The edge of the colony  

					resembles a thread. The microscopic features of isolate I, including the  

					hyphae and conidia types, are shown in Table 3 and Figure 2. Isolate I  

					is characterized by insulated and branching hyphae that are translucent.  

					The conidia generated by the fungal isolate exhibited an oval  

					morphology and possess a green colour.  

					As indicated in Table 2, Isolate I exhibited an inhibitory activity of  

					24.40% next to isolate G. Isolate I, in its inhibitory mechanism, is in the  

					form of competitive antagonism. It has been shown that isolate I  

					competes with the pathogenic fungus F. oxysporum for nutrients,  

					oxygen, and even space for growth.27 Isolate I completely covered the  

					growth of pathogenic fungus.  

					Figure 1: Antifungal activity of endophytic fungal isolates  

					against F. oxysporum  

					(A) F. oxysporum (control); (B) Isolate I; (C) Isolate J;  

					(D) Isolate G  

					Table 2: Antifungal activity of endophytic fungi from Corn  

					Plant  

					Isolate  

					Average  

					Diameter  

					(cm)  

					Percentage  

					Inhibition  

					(%)  

					No.  

					Isolate Code  

					DX  

					D1D2D3D4  

					1

					2

					Isolate A  

					Isolate B  

					Isolate C  

					Isolate D  

					Isolate G  

					Isolate H  

					Isolate I  

					Isolate J  

					Isolate K  

					Isolate L  

					Isolate M  

					Control  

					7.74.87.67.5 6.9  

					8.05.07.57.8 7.1  

					7.64.57.67.5 6.8  

					9.04.68.57.0 7.3  

					5.53.85.55.7 5.1  

					8.04.68.07.4 7.0  

					7.54.46.35.4 5.9  

					7.94.87.17.1 6.7  

					8.54.78.18.1 7.3  

					7.95.77.87.8 7.3  

					7.74.87.17.1 6.8  

					8.07.87.87.5 7.8  

					11.5  

					8.9  

					3

					12.8  

					6.4  

					4

					5

					34.6  

					10.2  

					24.4  

					14.1  

					6.4  

					6

					Figure 2: Morphological Characteristics of endophytic fungal  

					Isolates.  

					(1) Macroscopic and Microscopic Characteristics of Isolate G;  

					(2) Macroscopic and Microscopic Characteristics of Isolate I;  

					(3) Macroscopic and Microscopic Characteristics of Isolate J.  

					7

					8

					9

					10  

					11  

					12  

					6.4  

					12.8  

					-

					Molecular characteristics of endophytic fungi  

					Molecular characterization of the three isolates with the highest  

					inhibitory activity was also conducted both macroscopically and  

					microscopically. The three isolates were characterized morphologically  

					before molecular characterization to ensure that fungal identification  

					was based on the ITS1 and ITS4 sequences in the rDNA gene.  

					Identification of isolates was based on the highest similarity found in  

					BLAST results. Table 4 shows the molecular characteristics of the three  

					endophytic fungal isolates.  

					c.  

					Isolate J  

					Isolate J exhibited morphology characterized by asymmetrical or  

					uneven colony shapes, accompanied by variations in colony colours and  

					colour gradients. The colony has a pink colour outside and a white  

					colour within. The colonies of isolate J have a velvety appearance and  

					were horizontally positioned on the surface of the media. The outer edge  

					of the colony exhibited wavy contours. Wavy refers to the presence of  

					The electrophoresis results after PCR analysis showed that the size band  

					was different (Figure 3). From Figure 3, Isolate G (1) showed a length  

					of 500 bp, isolate I (2) had a length of 550 bp, and isolate J (3) had a  
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					length of 500 bp. This agrees with the findings of Porter and Riedman  

					(2023)28 which stated that the ITS region in the Fungal Kingdom has an  

					average length of 500-600 bp for Ascomycota and Basidiomycota. The  

					MEGA 7.0 program created a phylogenetic tree for endophytic fungal  

					isolates (Figure 4).  

					designated as belonging to the group Acremonium. Sarocladium often  

					inhabit the corn plant.30  

					Molecular identity of endophytic fungi  

					a. Isolate G  

					Molecular characterization of isolate G showed that isolate G is  

					Fusarium sororula. F. sororula is one type of fungus from the  

					Ascomycota group of the Nectriaceae family. The analysis of isolate G  

					showed that the DNA concentration after DNA extraction was 136.6  

					ng/μL with a purity level of 1.84, which means that the isolate is pure.  

					The BLAST process on isolate G states that isolate G belongs to the  

					fungal species F. sororula with an identity percentage of 99.81%. This  

					was then tested again using the BLAST program on NCBI, and it was  

					found that the percentage level of identity between isolate G and F.  

					sororula was indeed 99.81%. Meanwhile, according to the phylogenetic  

					tree, isolate G does have a close kinship with F. sororula seen from a  

					distance between isolate G and F. scrofula. F. scrofula is one of the five  

					species of fungi included in the Fusarium fujikuroi Species Complex  

					(FFSC) group of fungi, which are pathogens of many cultivation  

					variants. F. sororula is one of the pathogenic fungi that attack pine  

					plants.31  

					Figure 3: Visualization of PCR amplification (100 Volts, 30  

					min). (M) marker, (1) Isolate G, (2) Isolate I, and (3) Isolate J.  

					b. Isolate I  

					Isolate I, based on molecular analysis, belongs to the Diaporthe sp.  

					Diaporthe is  

					a

					fungus from the Ascomycota division of the  

					Diaportacheae family. Based on the DNA extraction and quantification  

					of fungal samples, isolate I had a DNA concentration of 30 ng/μL and  

					was the least concentrated isolate compared to the other two isolates. In  

					addition to the DNA concentration, it was also necessary to know the  

					purity of the existing isolates; therefore, it was tested at 260/280 nm  

					wavelength, which showed a value of I.80, so it can be said that the  

					isolate is pure.  

					Molecular characterization of isolate I showed that it is a fungal species  

					of the genus Diaporthe sp., which was indicated by a percentage  

					identity of 99.64%. This means that the level of similarity between  

					isolate I and Diaporthe sp is above the minimum threshold of  

					percentage identity. Samples are said to be identical if the percentage  

					identity number is above 97% at the species level and 95% at the genus  

					level. Apart from looking at the percentage identity, paying attention to  

					the kinship distance on the phylogenetic tree is also necessary. Figure 4  

					showed the phylogenetic tree between the sample and the species  

					similar to the sample, so the kinship distance between the two species  

					is close.  

					Figure 4: Phylogenetic tree of endophytic fungi  

					The phylogenetic tree shows that Isolate G, a fungal species of F.  

					Fujikuroi was related to the test pathogenic fungus F. oxysporum. This  

					is because the two species came from the same genus. F. Fujikuroi has  

					a 99.46% identy with isolate G based on the data obtained from the  

					molecular analysis.  

					Isolate I is a fungal species of the genus Diaporthe with a percentage  

					identity of 99.68%. The fungal morphology of Diaporthe and that of  

					isolate I as shown in Table 3 are different. The morphology shown in  

					Table 3 is characteristics of the group Nigrospora. This discrepancy  

					may be attributed to the challenges associated with the macroscopic and  

					microscopic identification of the fungus of the group Diaporthe. Fungi  

					from this group often experience changes in morphological appearance,  

					so determining the characteristics of these isolates will be difficult.  

					Fungi of the group Diaporthe lives on terrestrial plants.29  

					c. Isolate J  

					Isolate J belongs to the Sarocladium group of fungi and the species  

					Sarocladium zeae. S. zeae is a fungus from the division Ascomycota  

					and the family Sarocladiaceae. Sarocladium was previously known as  

					Acremonium. Therefore, the characteristics of Sarocladium and  

					Acremonium are the same.32 The results of the DNA extraction,  

					amplification, and quantification of isolate J showed that the isolate had  

					a DNA concentration of 62.2 ng/μL. DNA quantification analysis also  

					showed the purity levels of the isolate to know whether or not there are  

					contaminants in the isolate. The quantification results show no  

					contaminants in isolate J at 260/280 nm wavelength, whereas,  

					contaminants were visible at a wavelength of 260/230 nm.  

					Isolate J, which has been analyzed again using the BLAST program on  

					the NCBI website, showed a percentage identity of 99.64% with the  

					fungus species S. zeae. The results shown from the BLAST program  

					were then clarified by using a phylogenetic tree. The kinship between  

					isolate J and S. zeae showed a close distance. This means that the two  

					samples still have a close kinship.  

					Isolate J was identified as the fungal species Sarocladium zeae based  

					on the percentage identity of 99.64% obtained from molecular analysis.  

					The name Acremonium was initially known as Sarocladium,  

					so the characteristics displayed by the group Acremonium and  

					Sarocladium will be the same. Distinctive characteristics of the group  

					Acremoniumis are the presence of a layered structure resembling a  

					flower, which was also found in the morphology of isolate J, previously  

					Table 3: Morphological characteristics of endophytic fungi from corn plant  

					Macroscopic characteristics Microscopic characteristics  

					No  
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					Conidia  

					Shape and  

					Colour  

					Colony Shape  

					and Edges  

					Hyphae  

					Shape  

					Isolate Code  

					colony colour  

					Colony surface  

					Hypha Colour  

					White and  

					Yellow  

					Round and  

					Resembles  

					cotton, flat  

					Resembles  

					cotton, flat  

					Resembles  

					velvet, flat  

					embossed  

					Divided and  

					branched  

					Elliptical and  

					1

					2

					Isolate  

					Isolate  

					G

					I

					Transparent  

					threadlike  

					Green  

					Elliptical and  

					Green  

					Brown and  

					white  

					Asymmetry and  

					Thread-like  

					Divided and  

					branched  

					Transparent  

					Transparent  

					Asymmetry and  

					choppy  

					Divided and  

					branched  

					Elliptical and  

					Green  

					3

					Isolate J  

					Pink and white  
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					plant  

					Endophytic Percentage  

					IsolateConcentration  

					No.  

					A260/280A260/230  

					Fungal  

					Species  

					Identity  

					(%)  

					code  

					(ng/µL)  

					Isolate  

					G

					Isolate  

					I

					Isolate  

					J

					Fusarium  

					sorolula  

					1

					2

					3

					136.6  

					30.0  

					62.2  

					1.84  

					1.80  

					1.95  

					0.79  

					99.81  

					0.36 Diaphorthe sp. 99.64  

					Sarocladium  

					0.57  

					99.64  

					Zeae  

					Conclusion  

					The findings from the present study have shown that the corn plant is  

					rich in endophytic fungi, from which eleven fungal species were  

					isolated. All isolated endophytic fungi inhibited the growth of the  

					pathogenic fungus F. oxysporum. Of all the endophytic fungal isolates,  

					isolate G exhibited the highest inhibitory activity against F. oxysporum,  

					with percentage inhibition of 34.60%, followed by isolate I with  

					percentage inhibition of 24.40%, and isolate J with percentage  

					inhibition of 14.10%. Molecular analysis revealed isolate G to belong  

					to the genus Fusarium, isolate I to the genus Diaporthe, and isolate J to  

					the genus Sarocladium. Future studies are needed to isolate and identify  

					the substances present in the endophytic fungi which is responsible for  

					the inhibitory activity against Fusarium oxysporum for possible use as  

					a biopesticide.  

					6. Nicoletti R, Di Vaio C, Cirillo C. Endophytic fungi of olive  

					tree. Microorganisms. 2020; 8:1-20.  

					7. Supartha IW, Susila IW, Sunari AAAS, Mahaputra F, Yudha  

					IKW, Wiradana PA. Damage characteristics and distribution  

					patterns of invasive pest, Spodoptera frugiperda (J.E Smith)  

					(Lepidoptera: Noctuidae) on maize crop in Bali, Indonesia.  

					Biodiversitas J Biol Divers. 2021; 22(6):3378–3389.  

					8. Syahruddin K, Azrai M, Nur A, Abid M, Wu WZ. A review  

					of maize production and breeding in Indonesia. In: IOP  

					Conference Series: Earth and Environmental Science.  

					Institute of Physics Publishing. 2020; 484:1-8.  

					9. Butt UR, Naz R, Nosheen A, Yasmin H, Keyani R, Hussain  

					l. Changes in pathogenesis-related gene expression in  

					response to bioformulations in the apoplast of maize leaves  

					against Fusarium oxysporum.  

					14(1):61–72.  

					10. Hussain A, Khan AW, Mardan U. In Vitro Maize Growth  

					Promotion by Endophytic Fusarium Oxysporum WLW. J  

					Appl Environ Biol Sci. 2018; 8(6):30-35.  

					J

					Plant Interact. 2019;  

					Conflict of Interest  

					The authors declare no conflict of interest.  

					Authors’ Declaration  

					11. Pfeiffer T, von Galen A, Zink P, Hübner S, Linkies A,  

					Felgentreu D, Drechsel J, Birr T, Röder O, Kotte M, Dietel  

					K, Junge H, Schwarz E, Koch E. Selection of bacteria and  

					fungi for control of soilborne seedling diseases of maize. J  

					Plant Dis Prot. 2021; 128(5):1227–1241.  

					The authors hereby declare that the work presented in this article is  

					original and that any liability for claims relating to the content of this  

					article will be borne by them.  

					12. Campos MD, Patanita M, Campos C, Materatski P, Varanda  

					CMR, Brito I, Felix MdR. Detection and quantification of  

					Fusarium spp. (F. Oxysporum, F. Verticillioides, F.  

					Graminearum) and Magnaporthiopsis maydis in maize using  

					real-time PCR targeting the ITS region. J Agron. 2019;  

					9(2):45.  

					Acknowledgments  

					The authors thank Universitas Negeri Makassar for providing PNBP  

					research funds for carrying out this research.  

					13. Carranza CS, Aluffi ME, Benito N, Magnoli K, Barberis CL,  

					Magnoli CE. Effect of in vitro glyphosate on Fusarium spp.  

					growth and disease severity in maize. J Sci Food Agric. 2019;  

					99(11):5064–5072.  

					14. Poveda J. Biological control of Fusarium oxysporum f. sp.  

					ciceri and Ascochyta rabiei infecting protected geographical  

					References  

					1. Alam B, Lǐ J, Gě Q, Khan MA, Gōng J, Mehmood S, Yuán  

					Y, Gǒng W. Endophytic Fungi: From Symbiosis to  

					Secondary Metabolite Communications or Vice Versa?  

					Front Plant Sci. 2021; 12:1-24. Lu H, Wei T, Lou H, Shu X,  

					8125  

					© 2024 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

		
			
				
					
				
			

			
				
					Trop J Nat Prod Res, August 2024; 8(8): 8121 - 8126  

					ISSN 2616-0684 (Print)  

					ISSN 2616-0692 (Electronic)  

					indication Fuentesaúco-Chickpea by Trichoderma sp. Eur J  

					Plant Pathol. 2021; 160(4):825–840.  

					species within the Fusarium fujikuroi species complex. Appl  

					Microbiol Biotechnol. 2019; 103(13):5323–5337.  

					15. Aoki T, Donnell K., O’donnell K. Disease Note Diseases  

					Caused by Fungi and Fungus-Like Organisms First Report of  

					31. Błaszczyk L, Waśkiewicz A, Gromadzka K, Mikołajczak K,  

					Chełkowski J. Sarocladium and lecanicillium associated with  

					maize seeds and their potential to form selected secondary  

					metabolites. Biomol. 2021; 11(1):1–11.  

					Maize  

					Seedling  

					Blight  

					Caused  

					by  

					Fusarium  

					pseudograminearum in China. Mycol. 1999; 91:597.  

					16. Pfordt A, Romero LR, Schiwek S, Karlovsky P, von  

					Tiedemann A. Impact of environmental conditions and  

					agronomic practices on the prevalence of Fusarium sp.  

					associated with ear-and stalk rot in maize. Pathog. 2020;  

					9(3):236.  

					17. Suriani, Sebayang A, Mirsam H, Pakki S, Azrai M, Muis A.  

					Control of Fusarium verticillioides on corn with  

					a

					combination of Bacillus subtilis TM3 formulation and  

					botanical pesticides. Saudi J Biol Sci. 2021; 28(12):7000-  

					7005.  

					18. Adeleke BS, Ayilara MS, Akinola SA, Babalola OO.  

					Biocontrol mechanisms of endophytic fungi. Egypt J Biol  

					Pest Contr. 2022; 32(46):2-17.  

					19. Fontana DC, de Paula S, Torres AG, de Souza VHM,  

					Pascholati SF, Schmidt D, Dourado Neto D. Endophytic  

					fungi: Biological control and induced resistance to  

					phytopathogens and abiotic stresses. Pathog. 2021;  

					10(5):570.  

					20. Samapti MMS, Afroz F, Rony SR, Sharmin S, Moni F,  

					Akhter S, Ahmed SFU, Sohrab MH. Isolation and  

					Identification of Endophytic Fungi from Syzygium cumini  

					Linn and Investigation of Their Pharmacological Activities.  

					Sci World J. 2022; 2022: 9529665.  

					21. Kolomiets TM, Kiseleva MI, Zhemchuzhina NS, Pankratova  

					LF, Elizarova SA.  

					A

					characteristic of the species  

					composition of pathogenic fungi of the genus Fusarium in  

					corn biocenoses of the Voronezh region. Vavilovskii Zhurnal  

					Genet Selektsii. 2022; 26(6):583–592.  

					22. Mollaei S, Khanehbarndaz O, Gerami-Khashal Z, Ebadi M.  

					Molecular identification and phytochemical screening of  

					endophytic fungi isolated from Lithospermum officinale L.  

					roots:  

					A

					new source of shikonin. Phytochem. 2019;  

					168:112116.  

					23. Sarsaiya S, Jain A, Jia Q, Fan X, Shu F, Chen Z, Zhou Q, Shi  

					J, Chen J. Molecular identification of endophytic fungi and  

					their pathogenicity evaluation against Dendrobium nobile  

					and Dendrobium officinale. Int J Mol Sci. 2020; 21(1):316.  

					24. Bruns TD, Lee SB, Taylor JW, Bruns TD, Lee SB, Taylor  

					JW. Amplification and direct sequencing of fungal ribosomal  

					RNA Genes for phylogenetics Evolution of Gene Expression  

					View project Low template DNA collection View project  

					[Internet].  

					1990.  

					Available  

					from:  

					https://www.researchgate.net/publication/223397588  

					25. Ren X, Zhang Q, Zhang W, Mao J, Li P. Control of  

					aflatoxigenic molds by antagonistic microorganisms:  

					Inhibitory behaviors, bioactive compounds, related  

					mechanisms, and influencing factors. Toxins (Basel). 2020;  

					12(1):24.  

					26. Zhang X, Li B, Zhang Z, Chen Y, Tian S. Antagonistic  

					yeasts: A promising alternative to chemical fungicides for  

					controlling postharvest decay of fruit. Vol. 6, J Fungi. 2020;  

					6:1–15.  

					27. Porter SM and Riedman LA. Frameworks for Interpreting the  

					Early Fossil Record of Eukaryotes. Annu Rev Microbiol.  

					2023; 77:173–191.  

					28. Chen Y, Zou G, Yang W, Zhao Y, Tan Q, Chen L, Wang J,  

					Ma C, Kang W, She Z. Metabolites with Anti-Inflammatory  

					Activity from the Mangrove Endophytic Fungus Diaporthe  

					sp. QYM12. Mar Drugs. 2021; 19(2):56.  

					29. Pérez-Cantero  

					A

					and Guarro J. Sarocladium and  

					Acremonium infections: New faces of an old opportunistic  

					fungus. Mycoses. Vol. 63, Blackwell Publishing Ltd; 2020;  

					1203–1214 p.  

					30. Wigmann ÉF, Behr J, Vogel RF, Niessen L. MALDI-TOF  

					MS fingerprinting for identification and differentiation of  

					8126  

					© 2024 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

	
EPUB/images/img_05.png






EPUB/images/img_06.png






EPUB/toc.xhtml

Table of Contents


		Page






EPUB/images/img_02.png
N






EPUB/images/img_01.png










EPUB/images/img_09.png
415 —— MW995567.1 Diaporthe sp

%

isolate |

0%

KT878336.1 Sarocladium zeae strain 02525 in

39%

Isolate J

isolate G

se%

MH084746.1 Fusarium fujikuroi isolate

MK314466.1] Fusarium sororula

L

A EU272903.2 Sarocladium zeae strain KE 15e

050





EPUB/images/img_08.png





