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 Tinea unguium infection is a fungal infection that attacks the nails 

characterized by cracks and the color of the nails changing to reddish 

brown, and yellowish. Tinea unguium occurs with a general condition that 

begins with spots or yellow on the toenails. Severe fungal infections can 

cause nails to blacken, thicken, and crumble at the edges. This infection 

can affect several nails but usually not all nails are infected. If the fungal 

infection on the nails is still relatively mild, it does not require treatment. 

Fungal nail infections can cause pain and thickening of the nails so that 

they require care and treatment. This study aims to identify the type of 

fungus that causes Tinea unguium in the nails of farmers in Meunasah 

Pupu Village, Ulim District, Pidie Jaya Regency. The method of taking 

samples of farmers' nails was carried out descriptively by conducting 

direct interviews. The sample involved 20 respondents who had nail 

damage. Nail scraping samples were grown on PDA media and incubated 

for 3-7 days at a temperature of 25 ⁰C. Based on the characterization, 23 

isolates were obtained, namely Trycophyton rubrum (SB1), Trycophyton 

mentagrophyts (SC1), Epidermophyton floccosum (SG1, SH1, ST1), and 

Aspergillus sp. 
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INTRODUCTION 

Fungal infections that are often found in Indonesia are mycosis. Mycosis is divided into 

two, deep mycosis and superficial mycosis. Deep mycosis attacks internal organs while 

superficial mycosis attacks the epidermis or outer layer such as nails (Nurfadila & Hermansyah, 

2021). This infection is divided into two groups, namely infections caused by dermatophyte 

fungi and non-dermatophyte fungi. Dermatophytes are a group of fungi that have the property 

of being able to digest keratin, for example the stratum corneum of the skin (epidermis), hair, 

nails and cause dermatophytosis. Dermatophytes are divided into three genera, namely 

Trichophyton, Microsporum and Epidermophyton as the main triggers of Dermatophytosis 

(Nurhidayah, 2021).  

Dermatophyte fungi are fungi that can cause Tinea unguium disease (Nurfadhilah, 

2021). This disease is a disease that begins with the appearance of yellow spots on the tips of 

the fingernails or toenails. Dermatophytosis infections often attack farmers who work in rice 

fields or fields (Nurfadilah et al., 2021). Feet come into contact with soil, water and mud for a 

long time without wearing footwear to protect their feet from soil, water and mud so that 

farmers' feet are damp and farmers rarely pay attention to personal hygiene after work 

(Anggraini & Fahmi, 2022). If left untreated, this disease will cause nails to turn black and 

thicken, become brittle and crumble at the edges and cause an unpleasant odor. Brittle nails 

can allow pathogenic bacteria to enter which can cause other infections (Nurhidayah, 2021). 

Research by Latifah & Sulistiawan (2019) showed that Tinea unguium on the toenails of oil 

palm farmers in Pauh Menang Village was caused by Dermatophyta fungi, especially 

Trichophyton rubrum. Rachmawati et al., (2022) showed that 23% of respondents who 

experienced Tinea unguium symptoms were infected by the Trichophyton sp. fungus. From the 

analysis results, the fungal species found were Trichophyton rubrum at 17% and Trichophyton 

mentagrophytes at 6%. 

Based on the description above, the researcher is interested in conducting a study 

entitled "Description of Tinea unguium Infection Levels on Farmers' Nails in Meunasah Pupu 

Village, Ulim District, Pidie Jaya Regency". 

METHOD 

The study was conducted using a descriptive laboratory observation method, namely 

by conducting laboratory tests to identify the presence of fungi in 20 samples of female farmers' 

thumb nails in Meunasah Pupu Village, Ulim District, Pidie Jaya Regency. Nail scraping 

samples were cultured on Potato Dextrose Agar (PDA) media by applying them to the center 

of the media. After that, they were wrapped in wrap paper and incubated at a temperature of 

25 ⁰C for 7 days. Once a day, it was checked for fungal growth, if there was no fungal growth 

for more than two weeks, the results were said to be negative. If the fungus grows, macroscopic 

identification and characterization are carried out (Aprilia, 2022). Identification of fungi by 

macro and micro morphology using the concept of Superficial Fungal Infections (Charisma, 

2019). 

Identification of fungi was carried out macroscopically and microscopically. 

Macroscopic observations can be carried out to identify fungal colonies that grow on Potato 

Dextrose Agar (PDA) media (Fahmi et al., 2021). Morphological characteristics can be seen in 

the color and surface of the colony, radial lines from the center of the colony towards the edge 

of the colony, and concentric circles. Identification of fungi morphologically uses the concept 

of Superficial Fungal Infections (Charisma, 2019). Microscopic observation aims to determine 

cell recognition fragments (cell shape, cell wall thickening, and others), cell contents (starch, 

calcium oxalate crystals, and so on), and the shape of cells or typical tissues of the simplicia 
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(Novitasari, 2021). Tinea unguium or fungal nails have several levels of severity which are 

generally assessed based on how many nails are infected, how severe the infection is and how 

severe the infection has penetrated the nails. General criteria include the level of infection, 

depth of infection, and additional symptoms. This level of infection usually occurs in one 

infected nail or several nails, and how severe the infection is in each nail. The depth of this 

infection indicates how deeply the fungus has penetrated the nails, such as only on the surface 

or has reached a deeper layer. Meanwhile, additional symptoms include changes in nail color, 

changes in nail shape or pain around the nails (Aprilia & Farizah, 2022). 

RESULTS AND DISCUSSION 

The results of the examination of the nails of farmers in Meunasah Pupu Village, Ulim 

District, Pidie Jaya Regency obtained data on age, gender, and characteristics of nail damage 

experienced by several. 

Table 1 Results of fungal examination of toenail scrapings of farmers in Meunasah Pupu 

Village, Ulim District, Pidie Jaya Regency 

No Sample   

 code 

Age 

(Years) 

Characteristics of Nail Damage 

Experienced 

1 S1 42 Brownish nails 

2 S2 45 Nails are white, yellowish, brown or 

reddish 

3 S3 44 Reddish brown nails 

4 S4 50 The nails are pale yellow and have spots 

Kirim masukan 

5 S5 41 Pale yellow nails are a sign of damage. 

6 S6 47 Pale creamy white nails 

7 S7 40 Pale creamy white nails 

8. S8 45 Light brownish nails 

9 S9 42 Light brownish nails 

10 S10 43 Yellowish creamy white nails 

11 S11 45 Nails are pale yellowish brownish 

12 S12 52 Nails are creamy yellowish 

13 S13 53 Nails are pale yellow with signs of damage 

14 S14 50 Nails are pale yellow 

15 S15 45 Nails are brownish yellow 

16 S16 55 Nails are yellowish white 

17 S17 48 Nails are pale yellowish white 

18 S18 49 Nails are pale yellow and have some 

damage 

19 S19 49 Nails are yellow and have black dirt 

20 S20 50 Nails are greenish to light brown 

 

Examination of toenail scrapings from farmers in Meunasah Pupu Village, Ulim 

District, Pidie Jaya Regency showed variations in the characteristics of symptoms of damage 
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to farmers' toenails in Meunasah Pupu Village, Ulim District, Pidie Jaya Regency. The samples 

showed changes in nail color, such as white, yellowish, brownish, to greenish, which could 

indicate fungal infections. Some nails experienced discoloration accompanied by physical 

damage or dirt, while others appeared healthy with a clean white color. The variation in age of 

the samples examined showed that nail damage was not limited to a certain age group, but 

environmental factors and daily activities such as farming could be the main causes of exposure 

to nail fungus. 

 The most common fungi found in cases of nail damage in farmers were Trychophyton 

rubrum, Trychophyton mentagrophytes, and Epidermophyton floccosum and Asprgillus sp. 

These infections cause symptoms in the nails, including changes in nail color to brownish, 

yellowish, or greenish, as well as damage to the nail structure. This study shows that 

Trychophyton rubrum is the dominant cause of infection, seen in sample S2 which experienced 

a change in nail color to yellowish white to reddish. These results are in accordance with the 

research of Mandiri et al., (2024) which stated that Trichophyton rubrum has macroscopic 

characteristics in the form of slightly raised or flat colonies, with a cream to white color. The 

colonies have a soft texture resembling cotton with a smooth surface, and the back produces 

yellow to reddish pigments. 

The results of the study found that Epidermophyton floccosum infection was found in 

samples S8, S9, S20 with symptoms of nails turning light brown. This study is in accordance 

with Fadillah  (2021), stating that Epidermophyton floccosum shows a spreading colony shape, 

with a light brown color and a velvety texture. One of the main causes of nail fungus infections 

in farmers is environmental conditions, such as working in damp rice fields and close to soil 

and water (Munadhifah, 2020). Dermatophyte fungal infections such as Epidermophyton 

floccosum and Trichophyton can thrive in humid and warm environments, where these 

conditions are very often encountered by farmers working in rice fields (Mahajan, 2020). Based 

on age factors, it shows that the 45 and 50 year old age groups have a higher incidence rate 

than other age groups. Previous research by Nurbidayah et al., (2019), stated that nail fungus 

infections tend to be more common in adults, especially adults who are less aware of hygiene, 

in addition, factors such as a weakened immune system and higher exposure to fungal 

pathogens. Thus, age is an important factor in assessing the risk of Tinea unguium infection. 

The results of the study on the types of fungi found in farmers' toenail scrapings are Aspergillus 

sp., Tricophyton rubrum, Tricophyton mentagrophytes, and Epidermophyton floccosum. The 

study showed that out of 20 samples of farmers' toenail scrapings in Meunasah Pupu Village, 

the most dominant type of fungus was Aspergillus sp. with a frequency of 17 isolates, found in 

the sample code (S1, S2, S3, S4, S5, S6, S7, S8, S10, S11, S12, S13, S14, S15, S16, 217, S18, 

S19). In addition, Epidermophyton floccosum was found in 3 isolates (S8, S9, S20), followed 

by Trychophyton rubrum in 1 isolate (S2) and Trychophyton mentagrophytes in isolate (S3). 

This study shows that farmers' toenails in the area are exposed to various types of fungi, with 

a dominance of non-dermatophyte fungi. 

 

Table 2. Number of fungi found in toenail scrapings from farmers in Meunasah Pupu 

Village, Ulim District, Pidie Jaya Regency. 

Spesies of Fungi  Count Sample Code 

Trychophyton rubrum 1 S2 

Trychophyton mentagrophytes 1 S3 
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Epidermophyton floccosum 3 S8, S9, S20 

Aspergillus Sp 17 S1, S4, S5, S6, S8, S10, S11, S12, 

S13, S14, S15, S16, 217, S18, S19 

Total 23  

 

The study showed that from 20 samples of toenail scrapings from farmers in Meunasah 

Pupu Village, Ulim District, Pidie Jaya Regency, four types of fungi were found with varying 

frequencies. Aspergillus sp. is the most dominant type with 17 samples (S1, S2, S3, S4, S5, S6, 

S7, S8, S10, S11, S12, S13, S14, S15, S16, S17, S18, S19). Epidermophyton floccosum was 

found in 3 samples (S8, S9, S20), while Trychophyton rubrum and Trychophyton 

mentagrophytes were each found in 1 sample (S2 and S3). This study shows the diversity of 

dermatophyte and non-dermatophyte fungi in the toenails of rice farmers in the area. The 

morphology of nail scraping fungus causing Tinea unguium on farmers' nails in Meunasah 

Pupu Village, Ulim District, Pidie Jaya Regency includes macroscopic observations, such as 

color, texture, and colony shape, as well as microscopic observations that include hyphae 

characteristics, conidia shape, and conidiophore shape. 

The morphology of fungi in toenail scrapings of farmers in Meunasah Pupu Village, 

Ulim District, Pidie Jaya Regency, showed various characteristics both macroscopically and 

microscopically. In isolate (SB1), the fungal colony appeared greenish white at the front and 

creamy red at the back, with a cottony texture and irregular shape; microscopically it showed 

septate hyphae with septate elliptical conidia and branched conidiophores. Isolate (SC2) had 

white colonies on both sides, textured. Isolate (SH1) showed greenish cream and cream, 

cottony textured and irregular, with septate hyphae, septate elliptical conidia, and branched 

conidiophores. In isolate (SI1), the colony was creamy white at the front and brownish cream 

at the back, cottony textured and irregular, had non-septate hyphae and single conidiophores. 

Isolate (ST1) showed a white cream color at the front and yellow cream at the back, had a 

cottony texture, was irregular, and had septate hyphae with septate elliptical conidia and 

branched conidiophores. 
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Table 4. Fungi that cause Tinea unguium in farmers in Meunasah Pupu Village, 

Ulim District, Pidie Jaya Regency 

No 
Isolate 

code 
 Macroscopis  

Microscopis Describe 
Front Reverse 

  
 

 

 

 

Trychophyton 

rubrum 

1 

 

 

2 

 

 

1. Hyphae 

2. Microconidia 

1 SB1  

  
 

 

 

 

Trychophyton 

mentagrophytes 

1 

 

 

2 

 

 

1. Hyphae 

2. Microconidia 

2 SC1  

  
 

 

 

 

Epidermophyton 

floccosum 

 

2 

1 

3 

1. Hyphae 

2. Microconidia 

3. Macroconidia 

3 SG1  

 

 

 

4 

 

 

 

SH1 

 

 

 

 

Epidermophyton 

floccosum 

1 

2 

3 

 

1. Hyphae 

2. Microconidia 

3. Macroconidia 

 

 

 

 

 

 

5 

 

 

 

 

 

ST1 

 

 

 

 

Epidermophyton 

floccosum 

 

2 

1 

 

 

 

1. Hyphae 

2. Macrokonidia 
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Fungi causing Tinea unguium in farmers in Meunasah Pupu Village, Ulim District, 

Pidie Jaya Regency were identified as 3 fungi, namely Trichophyton rubrum (SB1), 

Trichophyton mentagrophytes (SG1 and SH1), and Epidermophyton floccosum (ST1). Tinea 

unguium infection, or better known as onychomycosis, is a fungal infection that affects the 

nails and can have a significant impact on the health and productivity of farmers. This study 

aims to evaluate the level of tinea unguium infection in farmers' nails in Meunasah Pupu 

Village, Ulim District, Pidie Jaya Regency. The image of the severity of Tinea unguium 

infection in Farmers' Nails (Figure 2). 

 

(a) (b)   (c) 

 

Figure 2 (a) Severe Level; (b) Medium Level; (c) Light Level 

 

Tinea unguium is a common health problem among farmers due to high exposure to 

humid conditions and dirt. The level of infection can vary, with symptoms indicating the 

severity of the infection. In severe infection (S2), the nails will show a striking color change, 

such as white, yellowish, brown, or reddish, often accompanied by thickening and damage to 

the nails. Moderate infection (S4) is characterized by light brownish nails. Meanwhile, in mild 

infection (S12), the nails will appear pure white, indicating that the infection is still in the early 

stages and can be managed with proper treatment. This study is in line with the study by 

Nurfadilah, (2021) in Pidie Jaya which identified specific types of fungi that cause infection, 

namely Trychophyton rubrum, Trychophyton mentagrophytes, and Epidermophyton 

floccosum.  

In addition, the study is also in line with research on toenail samples of tofu and oncom 

factory workers in the Swakerta Small Industry Settlement, Kalideres, West Jakarta, it was 

found that most of the samples were infected by dermatophyte fungi, namely Trichophyton 

rebrum, Trichophyton mentagrophytes, and Trichophyton sp. In addition, research by Artha & 

Oktasaputri (2020) detected 1 dermatophyte fungus, namely Trichophyton rubrum and non-

dermatophytes, namely Candida albicans and Aspergillus niger in tinea unguium infections of 

toenails of cleaners in the area around Jalan Abd. Kadir, Makassar City. Meanwhile, research 

by Purba et al., (2021), Tinea unguium infection in toenails of farmers in Blang Panas Village 

showed that farmers were infected with dermatophyte fungi, namely Trichophyton 

mentagrophytes and Epidermophyton floccosum, and there were types of contaminant fungi, 

namely Aspergillus niger and Penicillium sp. 

Fungi from the genus Aspergillus sp., and Alternaria sp., are often found in the 

environment and can contribute to nail infections although they are not the main cause of Tinea 

unguium. Aspergillus sp., is a fungus that is commonly found in soil and decaying organic 

matter, and thrives in humid environments, such as agricultural areas. This saprophytic fungus 

is commonly found in the air and soil, so it is often the cause of contamination. Aspergillus sp., 

can infect between the toes and the soles of the feet by directly invading the superficial layer 

of the skin plate of the foot (Hasan et al., 2020). 
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Latifah & Sulistiwan (2019) revealed that Aspergillus sp., is a contaminant fungus that 

can be found anywhere. This fungus can spread through spores that are abundant in the air. 

Humid and poor environmental conditions can affect the presence of these fungi, so that their 

spores can be carried by the air and stick to the nails. The infections that occur vary, where 

there are samples infected by one species of fungus, and there are also those infected by two 

species of fungi. 

Aspergillus sp., is a fungus commonly found in soil and decaying organic matter, and 

thrives in humid environments, such as agricultural areas. This saprophytic fungus is 

commonly found in the air and soil, so it is often the cause of contamination. Aspergillus sp,. 

can infect between the toes and the soles of the feet by directly invading the superficial layer 

of the skin plate of the feet (Hasan et al., 2020). 

In a study by Prabandari et al., (2024), the non-dermatophyte fungus Aspergillus niger 

was identified by characteristics such as large round conidia and dark brown to black 

conidiophores, while Aspergillus fumigatus was identified by its egg-shaped vesicles and 

smooth conidiophores. In the work of rice farmers, environmental factors such as working in 

wet rice fields and direct exposure to soil and water can be one of the main causes of fungal 

infections of the nails (Munadhifah, 2020). Dermatophyte fungal infections such as 

Epidermophyton floccosum and Trichophyton can thrive in humid and warm environments, 

which are very common among rice farmers working in the fields (Mahajan, 2020). According 

to Firmansyah et al., (2021), fungal nail infections can have an impact on the health and 

productivity of farmers, considering that infected nails can interfere with daily activities. Nail 

fungus in farmers in Meunasah Pupu Village showed variations in macroscopic characteristics 

of colonies that reflected the diversity of fungal species. Of the five isolates observed, namely 

Trichophyton rubrum (SB1), Aspergillus sp. (S2), Trychophyton mentagrophytes (SC1), 

Epidermophyton floccosum (SG1, SH1 and ST1), differences in color, texture, and shape of 

the colonies can be seen. Trichophyton rubrum (SB1) colonies are greenish white with a 

reddish cream texture. According to the research results of Waji & Debit (2022), Trichophyton 

rubrum has a white colony with a maroon center and a fibrous colony texture. In addition, 

Mandiri et al., (2024) also stated that Trichophyton rubrum has macroscopic characteristics in 

the form of slightly raised or flat colonies, with a cream to white color. The colony has a soft 

texture resembling cotton with a smooth surface, and the back produces yellow to reddish 

pigments. Also in accordance with the research results of Waji & Debit (2022), Trichophyton 

rubrum has a white colony with a maroon center and a fibrous colony texture. 

Trichophyton mentagrophytes in isolate SC1 is white with irregular characteristics and 

a cotton-like shape according to the research of Endrawati et al., (2021) which shows a cotton-

like and irregular shape. Isolates from Epidermophyton floccosum (SG1, SH1, and ST1) show 

varying cream colors, adding to the existing diversity. This study is in accordance with the 

research of Nurfadillah (2019), stating that macroscopic results on the growth of fungal 

colonies with Epidermophyton floccosum samples show a spreading colony shape, with a light 

brown color and a velvet-like texture. The morphology of nail fungus in farmers in Meunasah 

Pupu Village observed microscopically shows variations in the characteristics of hyphae, 

conidia, and conidiophores from the five isolates observed, namely Trychophyton rubrum 

(SB1), Trychophyton mentagrophytes (SC1), Epidermophyton floccosum (SG1, SH1, ST1). 

Hyphae in isolates Trychophyton rubrum (SB1) and Epidermophyton floccosum (SG1, ST1) 

are septate, while isolates Trychophyton mentagrophytes (SC1) and one isolate 

Epidermophyton floccosum (SH1) are not septate. All isolates showed elliptical and septate 

conidia, but the shape of the conidiophores varied; most isolates had branched conidiophores, 

except for isolate Epidermophyton floccosum (SH1) which showed a single conidiophore.  
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This study is in line with Trina et al., (2021), stating that Trychophyton rubrum and 

Trychophyton mentagrophytes are often found in dermatophytosis infections, especially on 

nails, with morphological characteristics of septate hyphae and branched conidiophores in 

some species. Research on the symptoms and characteristics of nail damage caused by the 

Trychophyton rubrum fungus seen in sample S2 which experienced a change in nail color to 

yellowish white to reddish indicating a severe level. These results are in accordance with 

research by Anggowarsito et al., (2018) which revealed that nail discoloration is the main 

symptom of Tinea unguium infection. This change in nail color occurs because the fungus 

attacks the nail layer, causing damage to the structure and function of the nail which results in 

the deposition of substances that change its color. Infections that are not treated immediately 

can cause more serious damage, including nails that fall off or break. 

Factors causing severe infections in farmers are often related to poor habits in 

maintaining nail hygiene and environmental conditions that support fungal growth, such as 

damp soil, wet clothes or footwear, and lack of nail protection while working. Research by 

Zaerani & Zulkarnaini (2021) states that farmers who are exposed to soil and high humidity 

for a long time are very susceptible to more severe fungal infections, especially if the nails have 

been scratched or there are wounds that allow the fungus to enter. 

In addition, nails that show a pale yellow color and dirt, such as in sample S4, are 

categorized as moderate infection. Research conducted by Herdiana et al., (2020) supports this 

by stating that symptoms of nail damage, including dirt and abnormal discoloration, are often 

indicators of fungal infection. Infection at this stage is easier to identify, but can be treated with 

topical or oral medication if diagnosed early. However, farmers who work in humid and soil-

contaminated environments are more susceptible to infections that develop more quickly, 

especially if nails are frequently exposed to water or chemicals. 

The causative factors of infection in farmers in this category often involve exposure to 

humid conditions and soil dirt, which can increase the likelihood of fungus growing. Renyaan 

(2020) stated that poor nail hygiene, such as not cutting nails regularly or wearing damp shoes, 

can increase the risk of infection at this level. 

As for mild infections (S10), they are characterized by pale white nails. Munadhifah 

(2020) stated that regular nail cutting and maintaining nail hygiene are important steps to 

prevent or avoid fungal nail infections. Clean and healthy nails tend to have natural protection 

against fungal infections. This can be achieved through good living habits, such as maintaining 

nail hygiene, wearing appropriate shoes, and avoiding damp conditions that support fungal 

growth. Poor personal hygiene, such as wearing wet shoes for long periods of time or not 

washing hands after outdoor activities, also plays a major role in the spread of infection. Manik 

et al., (2024) stated that farmers who are continuously exposed to soil and water are more 

susceptible to fungal infections if they do not maintain good hygiene. Infected nails are often 

difficult to recover without proper treatment, and farmers who have a less hygienic lifestyle 

are more likely to experience more severe complications. 

 

CONCLUSION 

Based on 20 samples that have been analyzed, 3 types of dermatophyte fungi that cause 

Tinea unguium were found, namely Trichophyton rubrum, Trychophyton mentagrophytes and 

Epidermophyton floccosum. In addition, there are types of non-dermatophyte fungi, namely 

Aspergillus sp. The level of Tinea unguium infection in farmers' nails in Meunasah Pupu 

Village, Ulim District, Pidie Jaya Regency showed variations in the condition of the 

respondents' nails. Of the 20 samples tested, most of the farmers' nails had severe infections, 
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with nails that were pale white, yellowish, brown, or reddish, and some nails that were light 

brownish. infections in the moderate and mild categories. 
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