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ABSRACT
Soil fungi constitute an essential component of the soil microbiome, contributing significantly to organic matter decomposition, nutrient cycling, plant health, and overall ecosystem wellness. This study isolate and characterize fungal species (mycobiome) from selected agricultural fields in Ilorin, Kwara State, Nigeria. Soil samples were collected from five different locations at Kwara State Polytechnic. Standard microbiological methods were employed for isolation, Results revealed variations in soil pH across sites, ranging from moderately acidic to slightly acidic.  Higher colony count was recorded in some locations (17,18 and 24 colonies), While no fungal growth was observed at higher dilutions in some locations. A total of six fungal isolates were identified across the sampled fields. These included species from genera such as Aspergillus, Penicillium, and Rhizopus, which are known for their ecological significance in nutrient cycling and potential application as biocontrol agents. The findings suggest that agricultural practices and soil conditions significantly influence fungal diversity and abundance. The presence of beneficial fungal species offers prospects for improving soil fertility and promoting sustainable agricultural practices in the region. 
Keywords: Soil fungi, Mycobiome, Agricultural fields, Fungal isolation, Microbial diversity, Soil health, Ilorin, Nigeria.
CHAPTER ONE
1.0 INTRODUCTION
Among millions of other organisms, bacteria, actinomycetes, viruses, and fungi make up one of the most biodiverse ecosystems on Earth ( Rousk et al., 2022). Fungi represent a vital but often understudied group. fungi are eukaryotic organisms absolutely essential for preserving soil quality and fertility. Collectively the fungal component of soil bacteria is called the soil mycobiome. Fungi help biogeochemical cycles especially the carbon and nitrogen cycles by degrading difficult organic substances like lignin and cellulose, compounds bacteria alone cannot properly breakdown. By reintroducing nutrients into the soil, this breakdown makes them available for plant intake (Smith & Read, 2021). Moreover, promoting water and nutrient absorption by creating strong links with plant roots, symbiotic fungus especially mycorrhizal fungus enhances plant growth and resilience to adverse conditions including drought and nutrient deficiency (Zhang et al., 2023). The composition and activity of soil fungus depend on interactions of soil type, pH, humidity, temperature, and, above all, agricultural methods (Francioli et al., 2022). Land tillage, monocropping, irrigation, fertilization application, and pesticide use are among other actions that can disrupt the natural balance of fungal populations supporting some species while suppressing others. Knowing what functionsthe different bacteria in the soil serve first allows one to obtain this in soils with excessive chemicals, useful fungus may decline and opportunistic or pathogenic fungus may prosper, therefore resulting in soil damage or plant disease outbursts (Okeke et al., 2022). Sustained agriculture is witnessing an accelerating move toward microbial-based soil management employing native or transplanted microbes to boost crop yields and soil structure (Mishra &  Nautiyal, 2021). This highlight the need of deliberate isolation, characterization, and identification of fungi from numerous agricultural contexts. Research on soil fungi still lags behind in Nigeria, especially in tropical areas like Ilorin, Kwara State. Most studies focus on bacterial populations even when they reduce fungal variety and significance. Small-scale crop cultivation and educational activities utilize the Kwara State Polytechnic's agricultural areas in Ilorin. Organic and inorganic fertilizers, seasonal farming methods, and shifting meteorological events all naturally impact these soils as well as via human activities. Still, little of the mycobiome of these sites is known. Several arguments support dividing and categorizing the fungi present in these soils. First of all, it helps one to locate valuable species appropriate for manufacture into biocontrol agents or biofertilizers. Second, it bases scientifically following variations in soil state over time. Thirdly, it enables us to value local fungal diversity, which is essential for ecological studies and conservation. Identification of fungi to the genus or species level will rely on soil samples, isolation of fungal species using traditional microbiological techniques, and morphologic and microscopic analysis. Moreover considered for their significance in farming or the environment are their known or expected functions in soil ecosystems. Apart from increasing scientific knowledge, this research supports practical projects in sustainable agriculture, especially in educational institutions where results may be immediately applied to farm techniques and student learning.
1.1 LITERATURE REVIEW
Soil fungi represent a significant and functionally diverse component of the soil microbiome, contributing substantially to ecosystem processes such as organic matter decomposition, nutrient cycling, and plant-microbe interactions. Fungal organisms are widely distributed in terrestrial habitats, with their diversity influenced by environmental and edaphic conditions. In many ecosystems, fungi constitute up to 80% of the total microbial biomass, particularly in forest and cultivated agricultural soils (Coban et al., 2020).
Recent studies by Delgado-Baquerizo et al., 2020; Sun et al., 2021 employing molecular approaches, such as high-throughput sequencing and metagenomics, have revealed that agricultural soils support a wide array of fungal taxa, including Aspergillus, Penicillium, Fusarium, Trichoderma, Cladosporium, and various mycorrhizal fungi such as Glomus and Rhizophagus. These fungal groups exhibit varied ecological roles ranging from saprotrophs that decompose complex organic residues to mutualistic fungi that form symbiotic associations with plant roots. Fungal communities are not uniformly distributed across soil profiles rather, they exhibit high spatial heterogeneity influenced by plant type, soil depth, and microhabitat characteristics (Lladó & Baldrian, 2017). Oluwafemi et al. (2023) reported marked variation in fungal species richness across different land use types in tropical soils, with natural and organically managed soils exhibiting greater diversity compared to conventionally farmed soils. Soil fungal composition is also subject to temporal variation. Seasonal changes in moisture and temperature affect fungal colonization, sporulation, and metabolic activity, thereby influencing overall community structure (Tian et al., 2022). These patterns highlight the dynamic nature of fungal populations and the importance of contextual factors such as climate, land use history, and soil type in shaping fungal diversity. Moreover, the detection and classification of fungal taxa have been significantly enhanced through the use of internal transcribed spacer (ITS) region sequencing, which allows for species-level resolution in environmental samples (Kumar et al., 2022). This has made it possible to identify not only dominant fungal groups but also rare or cryptic species that may play key functional roles in agroecosystems.
Building upon the diversity of soil fungi, it is crucial to understand how environmental conditions and agricultural activities influence fungal communities in agricultural soils. The composition and functional traits of these communities are not stationary but are shaped by various abiotic and anthropogenic factors such as soil pH, organic matter content, moisture, temperature, and land-use intensity. These factors influence the abundance, richness, and ecological interactions of soil fungi, thereby affecting overall soil health and ecosystem functioning. Soil pH is widely recognized as one of the strongest environmental predictors of fungal community structure. Recent studies have shown that even minor pH variations can significantly alter fungal assemblages, favoring either acidophilic or neutrophilic species (Wang et al., 2023). Huang et al., (2022) observed that acidic soils often support higher proportions of Penicillium and Trichoderma, while alkaline soils may favor arbuscular mycorrhizal fungi like Rhizophagus and Glomus. Soil organic matter also plays a vital role in shaping fungal populations, providing both nutrients and energy sources for heterotrophic fungi. According to Liu et al. (2021), higher organic carbon content promotes fungal biomass and enzymatic activity, particularly among saprotrophic and mycorrhizal fungi that contribute to carbon and nitrogen cycling. In systems enriched with organic amendments like compost or green manure, fungi tend to dominate over bacteria in driving nutrient transformations and soil aggregation (Zhang et al., 2020). Climatic factors, particularly temperature and moisture fluctuations common in tropical regions, also influence fungal community dynamics. High temperatures and seasonal droughts can suppress the activity of moisture-sensitive fungi while selecting for thermotolerant and xerotolerant species (Adegboyega et al., 2023). A study by Oladeji et al. (2022) in Southwest Nigeria reported significant shifts in fungal composition during dry versus rainy seasons, suggesting strong climate-mediated variability in tropical agroecosystems. Agricultural practices significantly modify the composition and function of soil fungal communities. Tillage disrupts fungal hyphal networks and soil structure, reducing the abundance of slow-growing mutualistic fungi such as mycorrhizae (Chen et al., 2021). Conversely, no-till or conservation agriculture practices have been shown to enhance fungal diversity and promote beneficial taxa linked to soil resilience (Jiang et al., 2020). Fertilization practices also yield divergent outcomes. While the use of organic fertilizers increases fungal richness and metabolic diversity, heavy reliance on chemical fertilizers reduces community evenness and favors fast-growing opportunistic fungi, including some potential pathogens (Tang et al., 2022). Moreover, prolonged pesticide use—especially fungicides—may unintentionally suppress beneficial non-target fungal species, thus disrupting soil microbial balance (Yang et al., 2021). Also, monocropping, commonly practiced in tropical agriculture, tends to reduce the complexity and functional redundancy of fungal communities. Tian et al. (2022) noted that such systems become increasingly susceptible to fungal pathogen outbreaks due to the dominance of a few specialist taxa and loss of ecological buffers. In contrast, crop rotation and the use of cover crops have been linked to improved fungal diversity, resilience, and ecosystem services such as pathogen suppression and nutrient retention (Li et al., 2023).
1.2 Ecological Functions and Agricultural Relevance of Soil Fungi
According to Zhou et al. (2022), saprotrophic fungi, such as those from the genera Aspergillus, Penicillium, and Chaetomium, are crucial in decomposing complex plant materials like cellulose and lignin. This decomposition facilitates the recycling of nutrients including nitrogen (N), phosphorus (P), and potassium (K), which are essential for plant development. Liu et al. (2023) observed that these fungi produce powerful extracellular enzymes that accelerate the breakdown of organic matter, enhancing soil organic carbon and nutrient availability.
Smith and Smith (2020) studied the symbiotic interactions between plants and arbuscular mycorrhizal fungi (AMF), such as Rhizophagus intraradices and Glomus mosseae, and concluded that they significantly improve plant nutrient uptake, especially phosphorus. Similarly, Chen et al. (2023) reported that AMF associations increase root surface area and enhance water absorption, which helps plants withstand drought and soil salinity stress. Veresoglou et al. (2020) also observed that mycorrhizal fungi contribute to soil structure stabilization through the production of glomalin, a glycoprotein that binds soil particles and enhances aggregation. Several studies highlight the role of soil fungi in disease control. According to Harman et al. (2021), Trichoderma species possess multiple mechanisms such as mycoparasitism, antibiotic production, and competition for nutrients that suppress soil-borne pathogens. Choudhary et al. (2023) further observed that these fungi can induce systemic resistance in host plants, reducing disease severity. Additionally, Wraight and Ramos (2020) studied entomopathogenic fungi like Beauveria bassiana and Metarhizium anisopliae, which act as biological insecticides by infecting soil-dwelling pests.
Banerjee et al. (2019) reported that fungi serve as key regulators in soil microbial networks by interacting with bacteria, protozoa, nematodes, and plant roots. These interactions maintain soil nutrient flows and promote resilience against biotic stresses. Jansson and Hofmockel (2020) also noted that the structural complexity of fungal networks supports soil ecosystem stability, especially under environmental stress and intensive land use. Furthermore, they serve as biofertilizer and soil health applications according to Poveda et al. (2021) observation that applying fungal-based biofertilizers can improve crop yield, nutrient efficiency, and root morphology. Their findings align with those of Zhou et al. (2023), who found that fungal consortia significantly enhance soil microbial diversity and reduce dependence on chemical inputs. This has important implications for sustainable agriculture, especially in areas suffering from soil degradation. According to Treseder and Lennon (2019), fungi play important roles in carbon cycling, greenhouse gas regulation, and pollutant degradation. Zhang et al. (2022) studied fungal contributions to the breakdown of organic pollutants and observed that certain fungi can degrade hydrocarbons, pesticides, and heavy metals, making them valuable agents in bioremediation. Overall, soil fungi are more than passive organisms in the soil matrix; they are dynamic drivers of ecological balance and agricultural productivity. Their multifunctional roles ranging from nutrient cycling to stress mitigation make them indispensable in building resilient and sustainable farming systems.
1.3 Influence of Agricultural Practices on Soil Mycobiome 
Agricultural practices have a profound influence on soil fungal communities, directly affecting their diversity, composition, and ecological functions. These anthropogenic interventions include land tillage, fertilizer and pesticide application, crop rotation or monoculture, and the use of organic amendments all of which shape the soil environment in ways that either promote or suppress specific fungal taxa. Im a study by Francioli et al. (2022), it shows that  intensive tillage disrupts the natural habitat of soil fungi, breaking up mycelial networks and disturbing hyphal structures essential for fungal growth and nutrient translocation. They observed that no-till and conservation tillage systems preserve fungal biomass and promote taxonomic richness by maintaining habitat continuity. Similarly, Goss-Souza et al. (2021) demonstrated that soils under conservation agriculture exhibited greater fungal functional stability and resilience to environmental stress than those managed with conventional ploughing. The impact of chemical inputs such as synthetic fertilizers and pesticides has also been widely documented. Zhang et al. (2020) observed that long-term nitrogen fertilization suppresses beneficial mycorrhizal fungi like Glomeromycota, while simultaneously promoting fast-growing opportunists, including potentially pathogenic taxa such as Fusarium. According to Jiao et al. (2023), fungicides can reduce fungal species richness and disrupt food web dynamics, leading to imbalances in soil trophic structures and a decline in essential functions such as organic matter decomposition and nutrient cycling. Cropping systems likewise play a critical role in structuring fungal communities. Lupatini et al. (2019) reported that monoculture systems tend to reduce fungal diversity and foster the accumulation of crop-specific pathogens, which can threaten long-term soil fertility. In contrast, Sheng et al. (2021) observed that crop rotation enhances 
 microbial diversity and functional redundancy, thereby supporting beneficial fungi such as Trichoderma and Mortierella, which are known for their plant-growth-promoting and biocontrol capabilities. The addition of organic amendments, including compost, manure, and green manures, offers a contrasting and generally positive effect on soil fungal ecology. According to Sun et al. (2022), compost-amended soils support significantly higher fungal richness, enzymatic activity, and soil organic carbon compared to soils treated solely with inorganic fertilizers. Huang et al. (2023) further observed that the co-application of biochar and organic manure increased the relative abundance of saprotrophic and arbuscular mycorrhizal fungi, contributing to improved nutrient mobilization and soil structural integrity. Recent research emphasizes that sustainable farming techniques such as agroforestry, intercropping, mulching, and reduced chemical inputs can significantly enhance fungal biodiversity. According to Khan et al. (2021), the implementation of these practices in smallholder farming systems creates microhabitats that allow beneficial fungi to thrive while mitigating pathogen outbreaks. Degrune et al. (2020) added that such systems also promote the presence of microbial genes involved in nitrogen fixation and phosphorus solubilization, thereby improving overall nutrient cycling efficiency. Collectively, these studies indicate that agricultural practices act as powerful environmental filters that determine which fungal taxa flourish or decline. Practices that enhance habitat heterogeneity, organic matter input, and biological interactions tend to support a more functionally diverse and ecologically stable fungal community. In contrast, systems reliant on mechanical disturbance and chemical intensification often lead to ecological simplification and reduced microbial functionality. Thus, promoting fungal diversity through sustainable soil management is essential not only for maintaining soil health but also for ensuring long-term agricultural productivity and ecosystem resilience.
1.4 Techniques for Isolation and Characterization of Soil Fungi
The study of soil mycobiome begins with effective sample collection and fungal isolation techniques, which are fundamental to understanding fungal diversity and function. Soil sampling is typically carried out from the rhizosphere or bulk soil at depths of 0–15 cm, where fungal activity is most pronounced. The serial dilution and plating technique remains the most widely used method for culturing fungi from soil, usually on general-purpose media such as Potato Dextrose Agar (PDA), Sabouraud Dextrose Agar (SDA), or Malt Extract Agar (MEA) (Adedayo et al., 2020). Once colonies grow, morphological characterisation is the first step toward identification. Fungal colonies are examined for their macroscopic characteristics including colony colour, shape, texture, growth rate, and pigment production. These features can offer preliminary clues to fungal genera. For example, Aspergillus species typically produce fast-growing colonies with green, black, or yellow pigmentation, while Penicillium often forms bluish-green colonies with a velvety surface (Okeke & Nwankwo, 2021). Microscopic examination involves preparing slides using staining techniques such as lactophenol cotton blue, which helps in observing structural features like hyphae, conidiophores, spores, and fruiting bodies under the microscope. This step allows for further identification of fungi to the genus or even species level, depending on the resolution of the structures observed (Ezekiel et al., 2019). Important structures such as septate versus non-septate hyphae, conidial arrangement, and spore ornamentation are diagnostic traits in mycological taxonomy. To increase the accuracy of identification, taxonomic keys, mycological atlases, and reference manuals like Domsch, Gams, and Anderson’s Compendium of Soil Fungi are frequently consulted. However, in modern studies, molecular characterisation using DNA-based methods such as polymerase chain reaction (PCR) and internal transcribed spacer (ITS) sequencing has become the gold standard. These methods allow researchers to overcome the limitations of culture-based techniques, which often underestimate fungal diversity due to unculturable or slow-growing fungi (Obi et al., 2022). The integration of both classical and molecular approaches offers a more holistic and accurate picture of the soil mycobiome. In recent studies conducted across sub-Saharan Africa, combining morphological identification with ITS sequencing has led to the discovery of novel or previously undocumented fungal species with potential agricultural significance (Ishola et al., 2023).
1.5. Environmental Factors Influencing Fungal Communities in Agricultural Soils
In addition to agricultural practices, several abiotic environmental factors significantly shape the composition, abundance, and activity of fungal communities in agricultural soils. Factors such as soil pH, temperature, moisture content, organic matter, and climatic conditions can either promote or inhibit fungal growth and diversity.
Soil pH has been widely recognized as one of the strongest environmental predictors of fungal community structure. According to Zhang et al. (2022), fungal taxa exhibit strong preferences for specific pH ranges, with Acidobacteria and Basidiomycota often thriving in acidic soils, while Ascomycota and Zygomycota are more prevalent in neutral to alkaline conditions. Similarly, Bui et al. (2021) observed that soil pH modulates fungal enzymatic activity and carbon mineralization rates, ultimately influencing organic matter decomposition and nutrient cycling.
Moisture availability is another critical factor. Soil water content affects oxygen diffusion and microbial respiration. Liu et al. (2023) demonstrated that both excessive water and drought conditions can alter fungal community composition, often reducing the abundance of mutualistic fungi like arbuscular mycorrhizae. Waterlogging promotes anaerobic fungi such as certain Chytridiomycota, while arid conditions tend to favor stress-tolerant saprotrophs.
Temperature also regulates fungal growth, sporulation, and community turnover. In tropical climates like that of Ilorin, Nigeria, high seasonal variability can affect fungal biomass and diversity. Mendes et al. (2022) reported that soil warming due to climate change may increase fungal metabolic rates, but prolonged heat stress can reduce overall diversity and favor thermophilic species, potentially disrupting soil functions.
Organic matter content often tied to land use and vegetation cover—provides substrates for fungal colonization. According to Huang et al. (2023), high organic matter fosters greater fungal richness and abundance, especially saprotrophs involved in decomposition. The type and quality of organic matter also determine which fungal groups dominate; for example, lignin-rich residues favor Basidiomycota, while cellulose-rich inputs may benefit certain Ascomycota.
Climatic conditions, including rainfall patterns and seasonal shifts, also affect the spatiotemporal dynamics of fungal populations. Oluwafemi et al. (2023) found that tropical agricultural soils experience sharp fluctuations in fungal taxa across dry and wet seasons, with implications for nutrient availability and plant health. Environmental variables do not act in isolation but interact with each other and with human activities to shape fungal assemblages. Therefore, understanding the influence of these environmental drivers is essential for predicting fungal-mediated processes under both current and future agricultural scenarios.
1.6 Aim and Objectives of the Research
The aim of this research is to isolate and characterize possible fungi present on agricultural fields within Kwara State Polytechnic, Ilorin, Nigeria.
The Objectives of the Study is to
· Analyze the physicochemical properties of soil samples (such as Ph and texture) to understand their influence on fungal distribution.
· Isolate fungal species from the soil samples using standard microbiological techniques (e.g., serial dilution and plating on Potato Dextrose Agar).
· Observe and document the morphological characteristics of fungal colonies.
· Perform microscopic examination of fungal isolates for identification of structural features (e.g., hyphae, conidia, spores).












CHAPTER TWO
2.0 MATERIALS AND METHOD
2.1 MATERIALS 
2.1.1 MEDIA/REAGENTS
Distilled water, potato dextrose agar, streptomycin, lactophenol cotton blue stain
2.1.2 APPARATUS AND EQUIPMENTS
Measuring cylinder, container, conical flask, beaker, petri dish, test tubes, test tube rack, inoculating loop, slide cover, forceps, microscopic slide, hand lens, pipettes, gloves, pH meter 
2.2 Study Area
This study was conducted within the agricultural environment of Kwara State Polytechnic, Ilorin, located in Ilorin South Local Government Area of Kwara State, Nigeria. The institution lies in the Guinea Savannah zone, characterized by a tropical wet and dry climate with an extended dry season and a rainy season that occurs between April and October, peaking around June to September. The average annual temperature ranges between 25 °C and 30 °C. The soils are primarily loamy to sandy-loam, suitable for various agricultural activities. 

2.3 Sample Collection
Soil samples were collected from the five designated agricultural plots within Kwara State Polytechnic: the Commercial Farm, Zion Ground, Cassava Farm at the Stadium, Farm behind the Medical Centre, and Gatta Community farmland. At each location, three subsamples were randomly collected at a depth of 0–15 cm using a sterile soil auger, and combined to form a composite sample per site. Approximately 200 grams of each composite sample was transferred into sterile polythene bags, labeled, and immediately transported to the Microbiology Laboratory under cool conditions then the pH was taken and recorded. The samples were stored at room temperature and used within 24 hours to preserve microbial viability.
2.4 Sterilization of Equipment and Environment
The working surface area was thoroughly sterilized using cotton wool soaked in 70% ethanol to eliminate contaminants and maintain aseptic conditions. All glasswares and tools used during the experiment including conical flasks, beakers, test tubes and measuring cylinder were first washed with detergent and rinsed with distilled water. Subsequently, the glassware was sterilized using a hot air oven at 1600c for 2 hours to ensure complete elimination of microbial life. Metal instrument such as forceps and inoculating loops were also sterilized using 70% ethanol and flame sterilization where necessary during microbiological procedures (Mishra et al., 2022).
2.5 Media Preparation
Thirty-nine (39) gram of PDA powder was weighed and dispensed in a conical flask and 1000ml of distilled was added according to manufacturer instruction and it was gently stirred. The mixture was heated to allow total dissolution of the potato dextrose agar.  It was then corked with cotton wool and aluminum foil and was sterilized in an autoclave at 121°C for 15 minutes to ensure sterility. After sterilization, the medium was allowed to cool to about 45°c and 1g of streptomycin powder (antibiotics) was weighed into 10ml of distilled water to make a stock solution. Then, 1ml of the stock solution was added to the PDA aseptically to inhibit bacterial growth. The medium was mixed well and dispensed into ten (10) sterile Petri dish and allow to solidify
2.6 Isolation of Fungi
serial dilution method was employed 1 gram of soil was suspended in 9 mL of sterile distilled water to make a 10⁻¹ dilution. Serial dilutions were made up to 10⁻6 then 0.1 mL aliquots from each dilution of 10-2 and 10-4 respectively were spread-plated on PDA of two plate per soil. Plates were incubated at 28 ± 2 °C for 3–5 days. After the fifth day distinct fungal colonies were subcultured onto fresh PDA to obtain pure isolates.
2.7 Morphological Characterization
Each isolate was examined macroscopically for Colony color (surface and reverse), Texture (cottony, velvety, powdery), Growth pattern and diameter, Pigmentation and spore production These characteristics were documented daily during the incubation period.
2.8 Microscopic Examination
Microscopic identification was performed using the Lactophenol Cotton Blue (LPCB) staining method according to Fox et al., (2023) A drop of lactophenol stain was placed on a clean glass slide, and a speck of fungal growth was placed to make a smear and covered with a coverslip. The slide was observed under a compound microscope (×10 and ×40 objectives). Structures such as conidia, sporangia, conidiophores, septate or aseptate hyphae were used for classification.
2.9 Identification of Isolates
Identification was based on a combination of macroscopic and microscopic features in comparison with standard taxonomic keys and mycological manuals such as those by Barnett & Hunter (2006) and Watanabe (2010).
                                         CHAPTER THREE
3.0 RESULTS
 3.1 Table 1 : Physicochemical Properties Of Soil samples
	Location
	Soil Texture
	Soil Color
	pH

	Gatta community
	Sandy-Loamy
	Dark Brown 
	4.61

	Cassava farm
	Loamy
	Light Brown
	4.35

	Commercial farm
	Sandy-Loamy
	Dark Brown
	5.09

	Zion ground farm
	Loamy
	Light Brown
	5.15

	Back of medical
	Clay-Loamy
	Reddish Brown
	5.35



The physicochemical characteristics of the soil varied across the sampled locations. These included differences in texture (such as sandy-loam, loam, and clay-loam) and color (ranging from light brown to reddish brown) and pH (ranging from 4.6 – 5.3). Such variations can affect microbial activity and the presence of fungal species.






3.2 Table 2: Colony Count from Mixed Cultures After Serial Dilution
	Sampling site
	Dilution factor 
	Colony count 

	Gatta community 

Cassava farm

Commercial farm 

Zion ground farm

Back of medical
	10-2
10-4
10-4
10-2
10-4
10-2
10-4
10-2
10-2
	2
18
24
No growth
6
No growth
17
17
4
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Figure 1; Photograph of culture plates from different dilutions to show fungal growth patterns

3.3 Morphological Characteristics of Fungal Isolate 
Table 3:Morphological features of fungal isolate
	Macroscopic characteristics
	Microscopic characteristics
	Probable organisms

	Black colonies with powdery texture, rapidly forming conidial head  

Greenish colonies, velvety surface, round margin


Cottony white colonies turning grayish as it continue to grow

Pink to reddish colonies, spreading irregularly

Fluffy white colonies, fast growing

Greenish compact colonies with concentric growth
	Conidiophore with radiating chain of conida: septate hyphae

Branched conidiophore ending in chains of round conidia; septate hyphae

Non- septate hyphae; large sporangia on long sporangiophores

Sickle-shaped macroconidia; septate hyphae

Non-septate hyphae; spherical sporangia

Short conidiophores with clustered conidia; septate hyphae
	Aspergillus spp.


Penicillium spp.



Rhizopus spp.


Fusarium spp.

Mucor spp.


Trichoderma spp.





3.4 

 Figure 2:Percentage Frequency of Occurrence of Fungal Isolate







                                       CHAPTER FOUR
4.0 Discussion and Conclusion 
4.1 Discussion 
This study evaluated the diversity and occurrence of fungal species in various agricultural soils from different sites, namely: Gatta community, Cassava farm, Commercial farm, Zion Ground farm, and the Back of Medical area. The study estimated the pH levels, fungal load by counting colony grown, isolation and identification of fungal genera, and the percentage frequency of their occurrence. Table 1, shows the soil pH across all sample sites ranging from 4.35 to 5.35, indicating acidic conditions. Acidic pH influence fungal composition in soils as it selectively favors acid-tolerant fungi over bacteria and other microbes as reported by Rousk et al. (2010), who reported that acidic soils support increased fungal biomass and activity. In recent studies by Zhao et al. (2022) also observed a dominance of Ascomycota and Zygomycota in acidic agricultural fields, highlighting   the strong association between pH and mycobiome structure. The lowest pH was recorded at the Cassava farm with pH range of 4.35, which also recorded the highest colony count at a 10⁻² dilution as shown in (Table 2), suggesting a high fungal load adapted to such conditions. Colony counts from mixed cultures after serial dilutions gives further result of variable fungal densities across locations. The Cassava farm sample yielded 24 colonies at 10⁻² dilution, while the Zion Ground farm produced 17 colonies at both 10⁻² and 10⁻⁴ dilutions. Although, no growth was observed in several 10⁻⁴ dilutions in Commercial farm and Cassava farm samples, indicating that the fungal load in those soils was below detectable thresholds at higher dilutions. These results support the observations by Liang et al. (2020), who noted that fungal spore abundance is often related to organic matter content, crop residue availability, and human activity in agricultural soils. Crop type, farming practices, and soil microclimate at each site may be associated with the difference in colony count.  The number of fungi isolated in pure culture ranged between one to two across the sample sites. Figure 1 shows the genera isolated, with Aspergillus spp. being the most frequently occurring (40%), followed by Rhizopus spp. (30%), Penicillium spp. (20%), and Fusarium spp. (10%) These genera are widely seen in soil ecology due to their saprophytic nature and roles in organic matter degradation. According to Khan et al. (2021), Aspergillus species are dominant in nutrient-rich soils due to their rapid sporulation and ability to secrete a wide range of extracellular enzymes that aid in decomposition and nutrient recycling. The high occurrence of Aspergillus spp. in this study is seen to be linked to favorable conditions of low pH, organic substrate availability, and low moisture. Microscopic and macroscopic characteristics further confirmed the identity of the fungi, as shown in Table 4, describing colony morphology, spore structures, and hyphal types. Rhizopus spp exhibited cottony white colonies with non-septate hyphae and long sporangiophores, typical of Mucorales. Penicillium spp. showed green colonies with branched conidiophores, while Fusarium spp. had pinkish colonies and sickle-shaped macroconidia. The presence of Fusarium spp., at minimal is significant as several species from this genus are phytopathogenic and could threaten crops under conducive conditions just as observed by Sharma et al. (2023), who reported increased detection of Fusarium in acidic and humid agricultural environments, often correlating with wilting diseases in legumes and tuber crops. In addition to pathogenic potential, the presence of beneficial fungi such as Trichoderma spp. (observed in morphological records but not among dominant isolates) suggests potential for biocontrol applications. Trichoderma is widely recognized for its antagonistic effect against soilborne pathogens and its role in promoting plant growth (Mendoza et al., 2019). The differences in fungal distribution across the sites also indicate the impact of agricultural practices on soil microbial diversity. As the relatively low fungal count in the Commercial farm sample may be linked to the use of synthetic inputs such as fungicides or soil compaction due to mechanized farming. This observation is corroborated by Dong et al. (2021), who reported that chemical fertilization and tillage significantly reduce fungal richness and shift community composition toward more resistant but less diverse groups. Conversely, the Cassava farm and Gatta community areas, which receive more organic waste showed higher fungal load and diversity. Furthermore, the findings of this study support the wide range of ecological understanding that fungi play a major role in soil health and nutrient cycling. Their ability to decompose complex organic matter, form symbiotic associations with plants, and compete with pathogens makes them essential in sustainable agriculture. According to recent reviews by Gupta et al. (2022), conserving fungal diversity in agricultural soils is a pathway to achieving food security, soil resilience, and climate change mitigation through carbon sequestration. Overall, the study shows that fungal communities in agricultural fields vary significantly with soil pH, land use, and crop type. The dominance of Aspergillus spp., presence of Fusarium, and detection of beneficial fungi like Trichoderma shows the dynamic interactions shaping the soil ecosystem. 
4.2 Conclusion
The study concludes that the selected agricultural fields in Ilorin possess diverse fungal communities that vary by site and are influenced by soil acidity and land management practices. The fungal isolates identified hold ecological and agronomic significance, especially in the context of soil health and sustainable agriculture. Sites with moderately acidic soils (such as the Cassava Farm and Gatta Community) exhibited higher fungal activity and diversity, affirming that lower pH values can support specific fungal assemblages adapted to such environments. This research demonstrates the usefulness of fungal profiling in agricultural systems as a tool for monitoring soil quality and managing crops sustainably. The diversity observed also presents a potential for further research into beneficial fungal strains for use in biofertilizers and biocontrol agents.
4.3 Recommendations
Further Molecular Characterization:
It is recommended that DNA-based identification techniques such as ITS rRNA sequencing be employed in subsequent studies to provide taxonomic resolution and confirm fungal identities.
Assessment of Functional Roles:
Beyond isolation, functional assays should be performed to evaluate the enzymatic and plant growth-promoting capabilities of the fungal isolates. This would help identify candidates for biofertilizer or biocontrol use.
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