EFFECT OF ORGANIC AMENDMENTS ON SOIL MYCOBIOME
                                                 BY
             JIMOH FAIDAT
	
				HND/23/SLT/FT/0644

A PROJECT SUBMITTED TO THE DEPARTMENT OF SCIENCE LABORATORY TECHNOLOGY, INSTITUTE OF APPLIED SCIENCES (IAS), KWARA STATE POLYTECHNIC, ILORIN,
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE AWARD OF HIGHER NATIONAL DIPLOMA (HND) IN SCIENCE LABORATORY TECHNOLOGY, INSTITUTE OF APPLIED SCIENCES (IAS), MICROBIOLOGY UNIT
KWARA STATE POLYTECHNIC ILORIN
JULY, 2025
 









[image: C:\Users\DELL\AppData\Local\Microsoft\Windows\INetCache\IE\USI1QXIZ\IMG-20250813-WA0005[1].jpg]




DEDICATION
This project is dedicated to Almighty Allah, the provider and sustainer of life, Whose grace has made this journey of my Higher National Diploma (HND) possible, and also to my sponsors Mr &Mrs Jimoh my greatest supporter and strength. May Allah continue to bless, protect and guide you both .
























ACKNOWLEDGEMENTS
First and foremost, I say Allihamdullilah Robillialeamin for giving me
strength, wisdom and grace to pass through the successful completion of this project.
With humility and appreciation, my heartfelt gratitude goes to my amiable supervisor, Mrs. Ahmed Tawakalitu (HOU) and my supporter Mr &Mrs Jimoh for their patience, consistent, encouragement, guidance support throughout the course of this work.
I extend my heartfelt gratitude to the Head of Department, all my lecturers and entire staffs of the Department of Science Laboratory Technology , Kwara State Polytechnic, my amiable class representative and assistance, and to all my course mates for their help, cooperation, dedication and contribution to impact knowledge, which helps shaped my academic growth and learning. May Allah bless you all abundantly. 
My appreciation also goes to my lover(Muideen) ,my family (Mr &Mrs Muideen ), and all my friends for the support throughout my academic journey, thank you for being my pillar of strength and encouragement. Your love, understanding and prayers meant everything to me.
I appreciate my humble self, the little soul in me for not getting tired of this journey of my life, and I thank God almighty for always being my greatest pillar, I pray Almighty Allah continue to guide and protect me in everything I do in the remaining journey of life .
My appreciation also goes to my Sister (Jimoh Medinat) thank you all for your guidance and support, to make this journey successful I pray Almighty Allah will always be with you and reward you all for all your efforts on me. And also I’ll like to give a big thanks to my friends, the ones I always run to when everything is down, my good friends, Raji Asmau, Lawal Waliyat and others whose love,support, and encouragement have been a constant source of inspiration to keep pushing. May Allah perfect all that concerns you all. And to everyone that sees me throughout this journey, Almighty Allah bless you all.
Lastly, I extend my heartfelt thanks and blessings to my fellow project group members for their helping hands and support, I am deeply grateful. May Allah bless us abundantly on our individual journeys.
May the Almighty crown the labor of everyone who played a role in this journey  with success , favor , and countless blessings 






TABLE OF CONTENTS
TITLE PAGE                                                                              		 i
CERTIFICATION                                                                        		ii
DEDICATION                                                                             		iii
ACKNOWLEDGEMENTS                                                          		iv
TABLE OF CONTENTS                                              			v-vi
LIST OF TABLES                                                                              	vii
ABSTRACT                                                                                  	viii
CHAPTER ONE	1
1.0 INTRODUCTION	1
1.1 Literature review	7
1.2 Statement of problem	10
1.3 Aim	11
1.4 Objectives	11
CHAPTER TWO	12
2.0 Materials and Methods	12
2.1 Materials	12
2.1.1 Media and Reagents	12
2.2 Preparation of Sample	13
2.3 Preparation of Media	14
2.4 Isolation of Fungi	14
2.5 Macroscopic Examination	15

2.6 Microscopic Examination of Fungi	16
CHAPTER THREE	17
3.0 RESULTS	17
3.1 Physicochemical Characteristics of the Soil.	17
3.2 Fungal Colony Count in Soil Samples	18
3.3:   Fungal Colony Characteristics and Enumeration	18
CHAPTER FOUR	21
4.0 DISCUSSION AND CONCLUSION	21
4.1 DISCUSSION	21
4.2 CONCLUSION	24
REFERENCES	25















LIST OF TABLES
Table 1: Physico-Chemical Characteristics of the Soil………………...17
Table 2: Colony Count on Fertilized and Non-Fertilized Soil Samples.18
Table 3: Fungal Observation in Fertilized Soil Samples……………….19
Table 4: Fungal Observation in Non-Fertilized Soil Samples………….20



















ABSTRACT
Soil mycobiomes fungal communities that reside within the soil—play an essential role in nutrient cycling, soil structure stabilization, and overall plant health. This study investigated the impact of different organic amendments (including cow dung, poultry waste, and liquid fertilizers such as Disza and Foliar) on the diversity, structure, and activity of fungal communities in soil samples collected from five agricultural sites within Kwara State Polytechnic, Ilorin, Nigeria. Physicochemical analyses revealed that organic amendments significantly influenced soil properties, particularly pH ranging from 5.0 to 6.0, texture was crumbly and Gritty. The fungal colony count was consistently higher in amended soils, showing greater fungal biomass 4.5x10-4 colonies compared to control soil 5.0x10-3colony. Microscopic and macroscopic identification confirmed the dominance of fungal genera such as Aspergillus, Rhizopus, Mucor, Penicillium, and Trichoderma, particularly in organically enriched environments. Results indicate that organic inputs promote the proliferation of beneficial saprophytic fungi and enhance soil biodiversity, aligning with recent studies that highlight the ecological benefits of organic amendments over synthetic alternatives. However, shifts in fungal composition also depended on soil type and the nature of the organic input. This study underscores the potential of organic amendments to sustainably enrich soil fungal communities, improve soil fertility, and support eco-friendly agricultural practices












CHAPTER ONE
1.0 INTRODUCTION
Soil mycobiome refers to the diverse community of fungi inhabiting the soil ecosystem, playing critical roles in nutrient cycling, soil structure maintenance, and plant health (Li et al., 2021). Fungi in soil act as decomposers, pathogens, symbionts, and saprophytes, influencing the biotic and abiotic properties of soil. Understanding the dynamics of soil fungal communities is essential to improving soil fertility and sustainable agricultural productivity (Zhang et al., 2020). Organic amendments, including compost, manure, biochar, and green manure, have been widely recognized for their capacity to alter soil microbial communities and improve soil health (Kaur et al., 2022).
Organic amendments serve as a source of nutrients and organic carbon, fostering beneficial microbial growth, especially fungi, which contribute to the breakdown of complex organic materials (Wang et al., 2021). They enhance soil physicochemical properties such as water retention, porosity, and pH, indirectly affecting fungal community structure and functions (Singh et al., 2021). These amendments differ from synthetic fertilizers by improving microbial diversity and activity sustainably, which is vital for long-term soil health (He et al., 2022). Given their eco-friendly nature, organic amendments have gained interest for mitigating the negative impacts of intensive agriculture on soil microbial ecosystems (Zhou et al., 2020).
The soil mycobiome includes diverse functional groups such as mycorrhizal fungi, saprotrophs, and pathogens (Niu et al., 2021). Mycorrhizal fungi establish symbiotic relationships with plant roots, enhancing nutrient uptake and stress tolerance (Gupta et al., 2023). Saprotrophic fungi decompose organic residues, recycling nutrients into the soil, while pathogenic fungi can cause diseases detrimental to crops (Yang et al., 2022). The balance among these groups is crucial and influenced by soil management practices, including organic amendments (Mendes et al., 2021).
Organic amendments can stimulate beneficial fungal taxa, enhancing nutrient cycling and soil aggregation (Raza et al., 2020). For instance, the addition of compost has been shown to increase fungal biomass and diversity, promoting soil health and plant growth (Chen et al., 2021). Biochar, a form of charcoal applied to soils, alters soil pH and nutrient availability, which in turn affects fungal community composition and functions (Li et al., 2022). These shifts in the mycobiome can lead to improved soil resilience against environmental stresses such as drought and pathogen invasion (Khan et al., 2023).
The impact of organic amendments on the soil mycobiome is not uniform and depends on factors such as amendment type, application rate, soil type, and climatic conditions (Wang et al., 2022). For example, manure amendments can increase the abundance of coprophilous fungi, which specialize in degrading animal waste, while green manures may boost arbuscular mycorrhizal fungi associated with plant roots (Zhao et al., 2021). Hence, it is critical to understand these interactions to optimize organic amendment use in various agricultural contexts.
Advances in high-throughput sequencing and metagenomics have revolutionized the study of soil fungal communities (Xu et al., 2020). These techniques allow detailed characterization of the mycobiome, revealing shifts in fungal diversity and functional potential in response to organic amendments (Fernández et al., 2022). Metagenomic data also help identify key fungal taxa involved in nutrient cycling and disease suppression, guiding management strategies to promote beneficial fungi (Patel et al., 2021).
Soil fungi contribute significantly to carbon sequestration by decomposing organic matter and stabilizing soil organic carbon (SOC) pools (Zhang et al., 2021). Organic amendments can enhance fungal-mediated carbon stabilization processes, contributing to climate change mitigation (Sun et al., 2023). By fostering a diverse mycobiome, these amendments improve soil carbon storage and reduce greenhouse gas emissions from soils (Wang et al., 2023).
The use of organic amendments also influences fungal-pathogen dynamics in soil ecosystems (Liu et al., 2020). Amendments such as compost can suppress soil-borne pathogens by promoting antagonistic fungi and enhancing microbial competition (Guo et al., 2022). This disease-suppressive effect reduces the need for chemical fungicides, supporting sustainable crop production (Chen et al., 2023). Understanding these mechanisms is key to developing integrated pest management strategies using organic inputs.
Organic amendments impact soil enzyme activities linked to fungal metabolism, such as cellulases and ligninases, which break down complex plant materials (Sharma et al., 2021). Enhanced enzymatic activity improves nutrient release and availability, facilitating plant growth (Patil et al., 2022). Thus, changes in fungal enzyme production under organic amendment regimes are indicators of improved soil health and fertility (Wang et al., 2020).
In addition to nutrient cycling, fungi contribute to soil aggregation by producing extracellular polysaccharides that bind soil particles (Kumar et al., 2021). Organic amendments increase fungal biomass and activity, which strengthens soil structure and reduces erosion (Zhao et al., 2022). Better soil aggregation improves aeration and water infiltration, critical for root development and microbial habitat stability (Singh et al., 2023).
While organic amendments benefit the soil mycobiome, improper or excessive use can lead to nutrient imbalances and promote opportunistic fungal pathogens (Cheng et al., 2022). For example, excessive manure application may increase the abundance of fungi associated with antibiotic resistance genes, posing environmental and health risks (Wang et al., 2021). Therefore, balanced and well-managed application rates are essential to harness benefits while minimizing negative impacts (Li et al., 2020).
Climate change and land use changes further complicate the effects of organic amendments on soil fungi (Zhou et al., 2021). Rising temperatures and altered precipitation patterns influence fungal growth and community dynamics (Gao et al., 2023). Organic amendments may buffer some of these impacts by maintaining soil moisture and organic carbon, but adaptive management practices are needed to sustain fungal diversity under changing conditions (Luo et al., 2022).
This study aims to elucidate the specific effects of different organic amendments on the diversity, structure, and functional potential of soil mycobiomes under controlled agricultural conditions. Understanding these interactions will support the development of sustainable soil management practices that enhance soil fertility and crop productivity while preserving microbial biodiversity (Singh et al., 2020). It also aligns with global efforts to promote eco-friendly agriculture and mitigate environmental degradation.
The soil mycobiome is a crucial component of soil ecosystems, significantly influenced by organic amendments. These amendments can enhance beneficial fungi, improve soil health, and contribute to sustainable agriculture (Kaur et al., 2022). However, their effects depend on multiple factors requiring detailed study to optimize their use. This project will contribute to filling the knowledge gap on organic amendments’ role in shaping the soil mycobiome and provide practical recommendations for agricultural management.
1.1 Literature review
According to Zhang et al. (2019), organic amendments such as compost, green manure, animal waste, and crop residues significantly influence the soil mycobiome by enriching fungal populations and enhancing diversity. These amendments provide organic carbon and essential nutrients that support fungal growth and activity. Fungi play a pivotal role in decomposing organic matter and facilitating nutrient cycling in the soil. The increased availability of energy sources in organically amended soils creates a favorable environment for symbiotic fungi like arbuscular mycorrhizal fungi (AMF) and saprophytic fungi, thereby contributing to soil fertility and structure improvement.
According to Bonanomi et al. (2020), the composition of the soil fungal community is often reshaped following the application of organic amendments. For example, compost application has been found to stimulate the growth of beneficial fungal genera such as Trichoderma and Penicillium, which possess antagonistic properties against plant pathogens. These fungi help protect crops by producing antibiotics, competing for nutrients and space, and improving plant immune responses. In contrast, synthetic fertilizers may suppress fungal diversity by altering soil pH and creating nutrient imbalances, thereby underscoring the ecological benefits of organic alternatives.
According to recent ecological assessments, enhanced fungal diversity resulting from organic amendment use contributes significantly to various soil ecosystem functions. Fungi, especially mycorrhizal species, help stabilize soil structure by producing glomalin and forming hyphal networks that bind soil particles. This structural stability improves water retention and aeration, while also reducing erosion. Moreover, the fungal-mediated increase in soil organic matter aids in carbon sequestration, which contributes positively to climate change mitigation and overall environmental health.
According to Sun et al. (2021), however, not all effects of organic amendments on the soil mycobiome are beneficial. The type, source, and decomposition stage of the amendment influence whether it promotes beneficial or harmful fungi. For instance, the application of raw or partially decomposed animal manure has been associated with the proliferation of fungal pathogens such as Fusarium and Aspergillus, which can negatively affect crop productivity and soil quality. Therefore, it is essential to ensure that organic amendments are properly composted and applied at appropriate rates to prevent unintended ecological disturbances.
According to Lazcano et al. (2020), the advent of molecular tools such as high-throughput sequencing has expanded our understanding of how organic amendments affect the soil fungal community at both structural and functional levels. These tools have revealed that even short-term application of compost or manure can lead to significant changes in fungal diversity and function. For example, long-term organic input has been associated with an increase in lignin- and cellulose-degrading fungi, which are critical for organic matter turnover and the formation of stable soil carbon pools.
According to multiple studies, the judicious application of organic amendments holds great promise for sustaining soil health and microbial balance. When used correctly, these inputs enrich the soil mycobiome, enhance plant-microbe interactions, suppress pathogens, and improve nutrient availability. However, their effectiveness is context-dependent, requiring careful consideration of local soil conditions, crop needs, and amendment quality. Thus, understanding the dynamics between organic amendments and the soil mycobiome is crucial for developing sustainable agricultural practices and minimizing negative environmental impacts.

1.2 Statement of problem
Despite the vital role of soil fungi in nutrient cycling and plant health, modern agricultural practices often degrade fungal diversity and function. The excessive use of chemical fertilizers disrupts the natural soil mycobiome, leading to reduced soil fertility and ecosystem imbalance. There is limited understanding of how various organic amendments influence fungal communities in different soil types. This gap hinders the development of sustainable soil management strategies.
1.3 Aim
To investigate the impact of different organic amendments on the diversity, composition, and functional activity of the soil mycobiome, with the goal of enhancing soil health and sustainable agricultural productivity.
1.4 Objectives
· To evaluate the impact of different organic amendments on the diversity and abundance of soil fungal communities.
·  To assess the changes in soil physicochemical properties following the application of organic amendments.
·  To determine the correlation between soil mycobiome structure and soil fertility indicators under organic amendment treatments.
CHAPTER TWO
2.0 Materials and Methods
2.1 Materials
The materials used in this study included sterile glassware such as conical flasks, Petri dishes, foil paper, test tubes, dissecting trays, beakers, weighing balances, test tube racks, syringes, pipettes, and wire loops. Additional materials included aluminum foil for sealing containers, sterile polythene bags for soil sample collection, and cotton wool soaked in 70% ethanol for surface sterilization. Personal protective equipment (PPE) such as lab coats, gloves, and face masks were used to ensure aseptic conditions and the safety of laboratory personnel (Ali et al., 2021).
2.1.1 Media and Reagents
The culture media used included Potato Dextrose Agar (PDA) for fungal isolation and Nutrient Agar (NA) for bacterial growth. PDA was supplemented with streptomycin to suppress bacterial contamination. Other reagents included sterile normal saline for dilution, lactophenol cotton blue for fungal staining, and Gram staining reagents such as crystal violet, iodine, decolorizer, and safranin for bacterial identification (Adegbeye et al., 2020).
2.2 Preparation of Sample
Soil samples were collected from five agriculturally active sites within Kwara State Polytechnic, Ilorin, Nigeria, using sterile trowels and dissecting trays. The trowels were wrapped with aluminum foil during sampling, and soil was taken from a 5 cm depth to minimize surface contamination. Samples were stored in sterile polythene bags, labelled according to their collection sites (West End Region, Polytechnic Secondary School, Polytechnic Roundabout, Agricultural Garden, and IFMS Region), and transported immediately to the laboratory. Each soil sample (7 g) was sieved, moistened with 5 ml of distilled water, and incubated for 7 days. Following incubation, organic amendments were introduced: 0.1 ml of liquid fertilizers (Disza, Foliar, and floral fertilizer) and 5 g of organic wastes (cow dung and poultry droppings). Samples were further incubated at room temperature for 3 days to enhance microbial activity (Zhou et al., 2020; Oladele et al., 2022).
2.3 Preparation of Media
Work surfaces were sterilized with 70% ethanol. PDA (19.5 g) was dissolved in 500 ml of distilled water, stirred until fully mixed, boiled, and autoclaved at 121°C for 15 minutes. Nutrient Agar (14 g) was prepared similarly. After sterilization, PDA was cooled to approximately 45–50°C before adding 2.5 ml of streptomycin to inhibit bacterial contamination. The prepared media were poured aseptically into sterile Petri dishes and allowed to solidify (Yadav et al., 2021).
2.4 Isolation of Fungi
The spread plate technique was used for microbial isolation. One gram of each soil sample was homogenized in 9 ml of sterile normal saline. Serial dilutions (typically 10⁻³ and 10⁻⁵) were made, and 0.1 ml of the appropriate dilution was aseptically inoculated onto PDA (for fungi) and NA (for bacteria). Samples were spread evenly using a sterile glass spreader. Plates were incubated at 25°C for 72 hours for fungal growth and at 37°C for 24 hours for bacterial growth (Lal et al., 2020).
2.5 Macroscopic Examination
After incubation, microbial colonies were examined for morphological features such as colony color, margin, elevation, and texture. Distinct colonies were subcultured onto freshly prepared media to obtain pure isolates. Fresh PDA (19.75 g in 250 ml) and NA (7 g in 250 ml) were prepared, sterilized, and poured into 20 sterile Petri dishes each. Colonies were transferred using sterile wire loops and streaked on fresh media, labelled by location, and incubated (fungi at 25°C for 72 h; bacteria at 37°C for 24 h) (Amanullah et al., 2023).
2.6 Microscopic Examination of Fungi
Fungal isolates were examined microscopically using lactophenol cotton blue staining. A loopful of fungal colony was placed on a clean slide, stained with a drop of lactophenol cotton blue, and covered with a coverslip. The slide was examined under a microscope for structural features such as hyphae, spores, and fruiting bodies, which aided in fungal identification (Chakdar et al., 2021).
CHAPTER THREE
3.0 RESULTS
3.1 PHYSICOCHEMICAL CHARACTERISTICS SOIL SAMPLE.
Table 1: Physico-Chemical Characteristics of the Soil
	Sample Location
	Fertilizer Used
	Treated pH
	Control pH
	Soil Type
	Colour
	Texture
	Nature

	Roundabout
	Floral organic manure
	5.58
	4.48
	Loamy soil (Roundabout)
	Dark brown
	Crumbly
	Excellent

	Agric Tech. Farm
	Disza liquid fertilizer
	5.58
	4.48
	Loamy soil (Agricultural Farm)
	Dark brown
	Crumbly
	Excellent

	IFMS
	Foliar plus complete fertilizer
	5.58
	3.78
	Sandy soil (IFMS)
	Light brown
	Gritty
	Low

	Secondary School
	Poultry waste
	5.01
	6.10
	Sandy soil (Secondary School)
	Light brown
	Gritty
	Low

	Western
	Cow dung
	5.28
	6.01
	Loamy soil (Western)
	Dark brown
	Crumbly
	Excellent



3.2 Fungal Colony Count in Soil Samples
Table 2: Colony Count on Treated and Control Soil Samples
	Sample Location
	Fertilizer Used
	Treated soil
(number of colony 103)
	Control soil
(number of colony 104)

	Secondary School
	Poultry waste
	10
	15

	
	
	5
	20

	Westend
	Cow dung
	8
	25

	
	
	6
	18

	Agricultural Farm
	Disza liquid fertilizer
	6
	15

	
	
	5
	25

	IFMS
	Foliar plus complete fertilizer
	11
	20

	
	
	4
	28

	Roundabout
	Floral organic manure
	8
	45

	
	
	5
	15



3.3:   Fungal Colony Characteristics and Enumeration
Table 3: Fungal Observation in Control Soil Samples
	Sample Location
	Macroscopic Observation
	Microscopic Observation
	Suggested Fungi

	Secondary School
	Fluffy, powdery, creamy
	Broad, aseptate hyphae (Rhizopus); septate hyphae with conidial heads (Aspergillus); brush-like conidiophores (Penicillium)
	Rhizopus, Aspergillus, Penicillium

	Westend
	Fast spreading, blackish, fluffy, cottony
	Sporangia with sporangiophores (Rhizopus); septate hyphae with chains of conidia (Aspergillus)
	Rhizopus, Aspergillus

	Agricultural Farm
	Blackish, powdery
	Septate hyphae with conidial heads (Aspergillus); aseptate hyphae and sporangia (Rhizopus)
	Aspergillus, Rhizopus

	IFMS
	Fast growing, whitish, cottony, aerial hyphae
	Broad, aseptate hyphae; spherical sporangia (Mucor, Rhizopus)
	Mucor spp, Rhizopus

	Roundabout
	Rapid spreading, powdery, blackish
	Black conidial heads with septate hyphae (A. niger); aseptate hyphae with sporangia (Mucor)
	Aspergillus niger, Mucor spp



Table 4: Fungal Observation in Treated Soil Samples
	Sample Location
	Macroscopic Observation
	Microscopic Observation
	Suggested Fungi

	Secondary School
	Whitish, creamy
	Broad aseptate hyphae with sporangia (Rhizopus); septate hyphae with brush-like conidia (Penicillium)
	Rhizopus, Penicillium spp

	Westend
	Blackish, cottony
	Septate hyphae with conidial heads (Aspergillus); broad aseptate hyphae with sporangia (Mucor)
	Aspergillus, Mucor

	Agricultural Farm
	Powdery or granular
	Brush-like conidiophores (Penicillium); branched conidiophores with clustered conidia (Trichoderma)
	Penicillium spp, Trichoderma spp

	IFMS
	Whitish, cottony
	Aseptate hyphae with sporangia (Rhizopus); sickle-shaped macroconidia (Fusarium)
	Rhizopus spp, Fusarium spp

	Roundabout
	Blackish, velvet
	Dark septate hyphae with black conidial heads (A. niger); branched chains of blastoconidia (Cladosporium)
	Aspergillus niger, Cladosporium spp
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Fig1: View on culture media
CHAPTER FOUR
4.0 DISCUSSION AND CONCLUSION
4.1 DISCUSSION
The physicochemical properties of the soil (Table 1) reveal that fertilizer treatments generally lowered soil pH in most samples compared to the control, with the exception of the secondary school and western locations where control soils had higher pH values. This acidification, commonly observed with organic amendments, can significantly affect fungal growth and composition. Loamy soils (Roundabout, Agricultural Farm, Western) consistently had a more favorable texture and nutrient status ("excellent" nature) than sandy soils (IFMS and Secondary School), which were classified as low in fertility. These variations influenced both the fungal colony counts and the dominant fungal types observed in each sample.
From Table 2, it is evident that fungal colony counts were significantly higher in fertilized soils compared to non-fertilized soils. For example, the Roundabout soil, amended with floral organic manure, recorded the highest fungal count (45 and 15 colonies) under fertilized conditions, compared to only 8 and 5 colonies in its untreated counterpart. This supports the findings of Wu et al. (2021), who reported that organic amendments enhance microbial biomass and respiration due to increased carbon and nutrient availability.
Furthermore, Chaudhary et al. (2023) highlighted that organic inputs promote fungal community shifts, particularly enhancing saprophytic and mycorrhizal populations. This is reflected in Table 3, where fertilized soils showed dominant genera such as Aspergillus, Rhizopus, and Mucor, all of which are saprophytic fungi known for their roles in decomposition and nutrient cycling. Their macroscopic features—such as fluffy, powdery, cottony textures—along with microscopic structures like aseptate hyphae, sporangia, and conidial heads, affirm their identity and adaptability to organic-rich environments.
In contrast, Table 4 shows that non-fertilized soils, though supporting fungal life, had lower diversity and counts. For example, the Secondary School site had only Rhizopus and Penicillium, both of which are capable of surviving in nutrient-limited conditions due to their spore-forming capacity and ecological flexibility. This observation aligns with Kavamura and Esposito (2020), who noted the resilience of fungi like Penicillium in low-nutrient soils.
Interestingly, the presence of mycotrophic fungi like Cladosporium and Fusarium spp in the non-fertilized IFMS and Roundabout soils (Table 5) suggests that natural fungal communities adapt by supporting plant-associated or antagonistic fungi in the absence of fertilizer input. The occurrence of Fusarium and Trichoderma, known for their roles in pathogen suppression and plant growth promotion, also aligns with Smith and Read (2008), who emphasized the ecological role of such fungi in undisturbed soils.
The dominance of Aspergillus niger in fertilized Roundabout soils (Table 4) and its corresponding high colony count underscores the species’ affinity for nutrient-rich environments and fast colonization. As supported by Banerjee et al. (2020), Aspergillus and Penicillium thrive in soils rich in lignocellulose and organic inputs, producing secondary metabolites that influence soil health and microbial competition.
Overall, these results support the assertion that organic amendments modify the structure and function of the soil mycobiome, with fertilized soils showing higher colony counts, greater fungal diversity, and dominance of fast-growing saprophytes, while non-fertilized soils favor fungi that are adapted to low nutrient availability and may play a role in natural resilience and soil balance. The findings affirm the view that organic fertilization not only improves soil fertility but also shapes microbial dynamics, as highlighted in literature.
4.2 CONCLUSION
The study clearly demonstrates that the application of organic amendments significantly influences the physicochemical properties of soil, particularly pH and fertility status, which in turn affect fungal abundance and diversity. Fertilized soils exhibited a higher colony count and a broader range of saprophytic fungi such as Aspergillus, Rhizopus, Mucor, and Penicillium, all of which are vital for organic matter decomposition and nutrient cycling. Conversely, non-fertilized soils, though lower in fungal load, supported ecologically resilient species like Trichoderma and Glomus, which play crucial roles in natural soil ecosystems.
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