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ABSTRACT 

 

Enrekang Regency is one of the largest onion plant centers in south Sulawesi 

with an onion harvest area of 7,605 Ha. The main disease that attacks onions in 

Enrekang district is stem base foul disease or moler disease caused by fusarium 

oxysporum f.sp.cepae (FOCe). Control can be done by using biocontrol 

obtained from rhizosphere mushrooms in general antagonistic and can make 

microenvironment conditions in the soil not suitable for pathogen growth. 

Exploration of the ability of rhizosphere mushroom antagonists is carried out 

by dual culture testing method in vitro between Fusarium oxysporum and 

rhizosphere mushrooms. Exploration of the antagonistic ability of rhizosphere 

mushrooms is carried out by dual culture testing method in vitro between 

Fusarium oxysporum and rhizosphere mushrooms. The test results of all 

isolates obtained the largest average inhibition value is 74.79% in isolate 

number 16, 73.19% in isolate number 5 and 63.16% in isolat number 6, the 

lowest inhibitory value is no. 1.56%, isolat no. 12 has and inhibition values 

range 50-56%, found in isolates no. 3,7,9,13 and 14. 
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I. INTRODUCTION 

 

Enrekang Regency is one of the largest Shallot centers 

in south Sulawesi with an shallot harvest area of 7,605 

Ha [1] and spread in several districts.  Anggeraja 

district with an area of 5,260 Ha, Baraka district has 

an area of 960 ha and Baroko district 26 Ha [1]. 

   

Important disease that attacks onions in Enrekang 

district is stem root rot or moler disease caused by 

Fusarium oxysporum f.sp. cepae (FOCe)  with an 

attack intensity of 72% - 83.33% in susceptible 

varieties [2],[3] anthracnose disease caused by 

Colletotrichum sp. [4]with a disease severity of up to 

64% [5] and Trotol disease caused by Alternaria porri 

[6]. 
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F. oxysporum is a fungus that usually causes vascular 

withering symptoms. The majority of vascular 

withering isolates are specific strains that only infect 

a small number of differentiated host plants based on 

pathogenity as a special formae, this causes this 

mushroom called important diseases and have an 

economic impact [7].  Early symptoms are seen at 14 

days of age after inoculation in all varieties of onions 

where the leaves do not grow upright but twist, the 

pseudo stem grows longer, the color of the leaves pale 

green or yellowish and slightly withered [3]. 

 

Control that can be used is the provision of organic 

materials that can suppress moler disease in onions.  It 

is reported that blotong organic matter, merang 

mushroom waste, straw compost and chicken manure 

fertilizer can suppress moler disease in shallot by 

50.5%-63.2%.  This is due to the presence of microbes 

that are antagonistic to pathogens in organic matter 

that also affect the high growth of plants, the number 

of wet bulb weight leaves and the weight of dry bulbs 

[8]. 

 

Control of F. Oxysporum can also be done by 

increasing the durability of plants through the 

administration of salicylic acid invitro culture.  Test 

results showed that the administration of exogenous 

salicylic acid 2.5 ppm, 5 ppm, and 7.5 ppm provided 

an onion resistance inducing effect [9]. 

 

Control with botanical  pesticides is also effective to 

suppress FOCe, one of which is by using late flowers 

with inhibition of 47.11%, at a concentration of 2.4%   

[10].  The use of resistant varieties can also suppress 

the intensity of moler disease attacks, in the cultivars 

of Batu ijo from Batu regency showed that this 

cultivar is somewhat resistant to FOCe with the 

intensity of the disease where the rate of infection 

and incubation period is slow, the number of leaves, 

wet weight and dry weight are high [3].  Physical 

Treatment with hot water immersion is also effective 

against inhibition of FOCe, such as immersion in 

Yellow cultivars and Crok cultivars with 500C hot 

water for 15 minutes, Trisula cultivars with 45oC hot 

water immersion for 15 minutes [11]. 

 

The use of environmentally friendly biocontrol 

agency can also be used to control disease. Biocontrol 

as a controlling agent made from resistance-inducing 

soil bacteria indicates inhibition of F. oxysporum [12].  

Biocontrol can be isolated from the rizosphere around 

plant rooting including rizosfer mushrooms.   

 

Rhizospere mushrooms are mushrooms obtained from 

rhizosphere soils that are around plant root, are 

generally antagonistic and can make micro 

environment conditions in the soil unsuitable for 

pathogenic growth, so that their ability to infect 

plants decreases and  Xiong et al. [13] said that 

rhizosphere microorganism affect  plant growth and 

development, nitrogen uptake and utilization, and 

ecological adaptability.  

 

Fabricated mushrooms can secrete secondary 

metabolites that are toxic to pathogens, have 

properties as mycoparasite that can cause lysis in 

pathogenic hyphae, causing competition in the fight 

for nutrients can also be a cause of decreased rate of 

pathogen infection [14]. 

 

Among rizosfer mushrooms there is a group of 

mushrooms that are able to stimulate plant growth 

then called Plant Growth Promoting Fungi (PGPF) 

and are able to act as antagonists that can suppress the 

growth of plant pathogens.   Rizospheric microbes 

collected from bamboo, onion, grape, and guava soils 

showed antagonistic effectiveness in the pathogens F. 

oxysporum and Rhizoctonia solani with an inhibitory 

percentage of 52.96 - 92.59% [15].  Rizosfer 

mushroom isolates in onion plants are reported to 

have the ability to suppress the growth of pathogenic 

FOCe in-vitro with an inhibitory percentage between 

65.58 - 84.71% and can trigger germination of onion 
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seeds by isolates of the genus Aspergillus and 

Paecilomyces [10] (Adhi & Suganda,  2020). 

 

 

II.  METHODS AND MATERIAL 

 

Sampling of Rhizospere Mushrooms in the Field 

Rhizosphere mushroom isolates used are 20 isolates 

(Tabel), are the result of rhizosphere soil isolation in 

healthy soils in onion production centers in Aggeraja, 

Baraka nad Baroko distric of Enrekang Regency, 

South Sulawesi. The pathogenic mushroom used is 

Fusarium oxysporum is a private collection that is the 

result of isolation from onion plants affected by moler 

disease in Enrekang Regency. 

 

Medium Growing Preparation 

The growing medium used is Potato Dextrose Agar 

(PDA) made from a mixture of 200 g potatoes, 20 g of 

granulated sugar, 16 g agar flour, 1,000 ml aquades 

and Streptomycin sulfate as a bacterial antibiotic 

contaminant.  

 

Antagonist Test 

The test was conducted by dual culture method 

between Fusarium oxysporum mushrooms from 

Enrekang derived from the previous research 

collection taken with a diameter of 1 cm in place 3 cm 

dr edge petri dish (9 cm in diameter) and rhizospheric 

mushrooms placed in the same cup with a distance of 

3 cm, made 3 repeats, then incuseded with a 

temperature of 280C for 5 days.  Observations are 

made every day and the presentation of inhibition of 

mushroom growth is calculated by the following 

formula: 

Percentage of inhibitory areas =   
𝑟1−𝑟2

𝑟1
𝑥 100% 

Where: 

r1 = Radius of the colony F. oxysporum in the 

opposite  direction to the rhizosphere mushroom 

r2 = Radius of the colony F. oxysporum heading 

towards the rhizosphere mushroom 

 

III. RESULTS AND DISCUSSION 

 

Based on the results of in vitro dual culture antagonist 

testing on PDA media conducted on rizosefer 

mushrooms from onion plants in Enrekang Regency 

with pathogenic mushroom Fusarium oxysporum 

causing moler disease in onion plants from Enrekang 

regency [2] showed inhibition of pathogenic 

mushroom Fusarium oxysporum (Figure 1.)  

Observations were made from 4 DAI to 7 DAI and 10 

DAI, during which pathogenic mushrooms at control 

began to cover all media surfaces.   

  

  
 

 

 
 

 

Figure 1 : Inhibition of rizosphere mushrooms in the 

pathogen  F. oxysporum on 10 DAI   

 

Based on the results of observations there are 18 

isolates that show understanding and 2 isolates do not 

show the existence of inhibition.  The form of 

inhibition is characterized by the presence of mutual 

inhibition areas at the meeting of 2  mushrooms.   

According to Ida & Karim [16]  the anatagonis 

isolated ability is indicated by the presence of a bland 

zone formed in both mushroom colonies.   

  

Based on the average results of inhibition (Figure 2) 

obtained the largest value is 74.79 % in isolate 

Isolat No 16 

Isolat No 6 Isolat No 5 
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number 16 and 73.19% in isolate number 5 and 63.16% 

in isolat number 6 and found in isolate number 12 has 

the lowest inhibitory value of number 1.56 %, and in 

isolate numbers 3,7,9,13 and 14 has a drag in the 

range of 50-56 %, then in isolates 18 and 20 found no 

inhibition in pathogens.  This indicates the presence 

of rhizosphere mushrooms in pathogens . Nugroho 

[14] reported that there was a 45% inhibition of FOCe 

growth by rizosfer mushrooms.  Suganda, Simarmata, 

Supriyadi & Yulia (2020)reported from eleven 

rhizosphere isolates on onion farming in vitro is 

antagonistic to FOCe with inhibition of 65.58% to 

84.71.  Antagonism tests between Trichoderma virens 

Gl006 and Bacillus velezensis Bs006 to Fusarium wilt 

of cape gooseberry disease showed inhibition severity 

by 71% ( García, Almario, Cotes, & Moreno, 2020) 

 

 
Figure 2 : Average inhibition in Fusarium oxysporum  mushrooms by rizosfer mushrooms 

The average value of inhibition is determined by 

different factors that affect the ability of isolates to 

suppress the growth of pathogenic mushrooms.  

Several factors include the ability of the isolate to 

produce hydrolytic enzymes, the number of enzymes 

produced, the breed life of mushrooms, the 

composition of the medium and the incubation time  

[16], competition of growing space and nutrition [18]. 

[19] Suganda, et al., reported rhizospheric mushrooms 

of the genus Aspergillus cause lysis and melanisation 

in FOCe, genus Penicillium and genus Trichoderma 

seen to have parasitizing abilities and the genus 

Paecilomyces is thought to have antifungal antibiosis 

mechanism characterized by abnormality and 

melanisation in FOCe hyphae. 

 

The average value of inhibition indicates a 

considerable number and it is suspected that isolates 

obtained from the rhizosphere are able to suppress 

the growth of pathogenic mushrooms.  Strain 

GNS.13.2a isolated from banana rhizosphere 

significantly reduced the density of native bacteria 

soon after inoculation, and Assays under axenic 

conditions or with soil microbiota showed 

antagonism by the native microbial community, with 

varying interactive or antagonistic effects [20].  In 

vitro biocontrol tests revealed that four Algerian 

isolates from rhizosphere of Trichoderma spp. 

(TAtC11, TGS7, TGS10, and TBS1) had a high 

antagonistic activity against Botrytis cinerea, the 

mycelial growth has been reduced by 62 to 65% in 

dual-culture technique [21] 

 

IV. CONCLUSION 

 

Based on the results of the study, it can be concluded 

that the mushroom rhizosphere isolated origin of 

shallot  land Enrekang Regency have average 

percentage of inhibition as follow: 
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1. The largest average value of inhibition is 

74.79% in isolat number 16, 73.19% in isolat 

number 5 and 63.16% in isolat number 6  

2. The lowest inhibitory value is  1.56 %, isolat 

nomber 12  

3. Inhibition values range 50-56%,  found in 

isolates nomber  3,7,9,13 and 14  

 

Mushroom rhizosphere isolated origin of shallot  in 

Enrekang Regency can be suggested for antagonist 

agen which can suppress the growth of pathogenic 

mushroom Fusarium oxysporum, so that it can be 

developed as a location-specific biocontrol agent 
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