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Abstract. Microorganisms are a varied collection of organisms that make up 

around 60% of the earth's biomass. The ratio of fungal to plant species is 

estimated to be around 6 to 1. In order to extrapolate worldwide estimates of 

1.5 million fungal species, this ratio is utilized. Because of the activity of soil 

organisms, soils are very complex systems with numerous components 

performing many roles. Soil microflora is essential for assessing soil 

conditions and encouraging plant development. Microorganisms are helpful 

in enhancing soil fertility because they participate in a variety of biochemical 

transformation and mineralization processes in soils. Organic matter in the 

soil that impacts the physical, chemical, and biological characteristics of the 

soil and serves as a complementary medium for biological processes and life 

support in the soil environment. Microbes have a very significant role in 

biodiversity. Organic matter in the soil that influences its physical, chemical, 

and biological properties and acts as a complimentary medium for biological 

activities and life support in the soil environment. Microbes play an important 

part in biodiversity. The study demonstrated the importance of pH and soil 

texture on the variety of soil fungus species. Three clones were grown on PDA 

Fusarium ., and Aspergillus sp., Penicillium sp(7 days) as  0at 28 C

sp.                                                                                                                                      
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1.Introduction 

Soils are one of the greatest reservoirs of biodiversity, with biological richness many times that 

of the surface. Microorganisms' biochemical activity has an impact on soil fertility production 

and maintenance. Fungi play an important part in ecosystem function, owing to their ability to 

decompose plant wastes. Quantitative and qualitative improvements in soil organic matter may 

be seen mostly in agro environments with a diverse range of fungus [1]. Decomposition of 

lignin is similar to that of fungus. Fungi make up a large part of the soil microbiota, often 

accounting for more biomass than bacteria depending on soil depth and nutritional 
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circumstances [2]. The amount and type of organic matter in the soil, as well as other soil and 

climatic variables, surface vegetation, and soil texture, all have an impact on the dispersal of 

these organisms [3]. The following parameters are measured: pH, electrical conductivity, soil 

moisture, organic carbon, nitrogen, phosphorus, potassium, iron, manganese, copper, and zinc. 

The atomic absorption spectrophotometer was used to assess macronutrients including 

nitrogen, phosphorus, potassium, and organic carbon, as well as micronutrients like copper, 

iron, manganese, and zinc. The major variables influencing fungal population and variety are 

soil pH, organic content, and water. In natural soil, organic carbon regulates microbial 

development to a significant extent. It is an important element in the regulation of the nitrogen, 

phosphorus, and sulfur cycles [4].   

pH, electrical conductivity, moisture content, macronutrients (nitrogen, organic carbon, 

phosphorus, potassium), and micronutrients (Fe, Mn, Cu, and Zn) were also significantly higher 

and critical for fungal development. Mold and sporulation development, as well as that of other 

microorganisms, are significantly hampered in the absence of any of these. While magnesium, 

manganese, and iron are necessary in trace levels, they are also essential [5].                                                                                      

 Fungi thrive in soil because of their extraordinary adaptability and ability to take on a variety 

of shapes in response to demanding or unfavorable conditions. They are capable of breaking 

down various types of organic molecules, degrading soil components, and therefore 

maintaining the carbon and nutrition balance due to their capacity to produce a wide range of 

extracellular enzymes [6]. Fungi degrade organic materials to generate biomass, CO2, and 

organic acids. Many fungi can act as biosorbents by collecting toxic metals such as cadmium, 

copper, mercury, lead, and zinc in their fruiting bodies. Fungal diversity and activity are 

influenced by a variety of biotic (plants and other animals) and abiotic (soil pH, moisture, 

salinity, structure, and temperature) variables [7].                                                                        

Fungi can survive in a wide range of pH and temperature settings and may be found in almost 

every environment. Soil fungi can be divided into three functional groups: biological 

controllers, ecosystem regulators, and species involved in organic material breakdown and 

chemical transformations. Ecosystem regulators are responsible for the formation and 

modification of soil structure by influencing the dynamics of physiological processes in other 

species' habitats' soil environments. Biological regulators [8].                                                        

 Soil physical, chemical, and biological processes occur and define functions that provide a 

variety of services within ecosystems, such as organic matter turnover and symbiotic and non-

symbiotic atmospheric nitrogen fixation, Soil physical, chemical, and biological processes 

occur and define functions that provide a variety of services within ecosystems, such as organic 

matter turnover and symbiotic and non-symbiotic atmospheric nitrogen fixation. Fungi are vital 

for the proper functioning of soil ecosystems and agricultural soils; they participate in a variety 

of critical processes such as organic matter decomposition and elemental release via 

mineralization Table 1.  In natural settings, 1.5 million fungal species are thought to exist [9]. 

As decomposers, soil fungus play an essential role in the soil ecosystem. There are 

approximately 75,000 distinct species of soil fungus that may be found all over the world. Fungi 

are one of the most common groups of organisms found in soil, and they have a significant 

impact on ecosystem structure and function, as well as a wide range of ecological activities. As 

a result, there is a growing interest in evaluating soil biodiversity and biological diversity 

[10].                                                                                                                                                

 This research aims at the frequency of fungal communities in soils with a wide range of 

physical and chemical properties. Because pH and soil texture can all have a significant 
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influence on soil fungus diversity, the objective of this study was to assess the impact of soil 

parameters on fungal biodiversity.                                                                                                                        

     Table 1: Soil Fungal Biodiversity [10]                                                                                             

Main types of soil Factors 

changing          

Ecosystem services Role of soil                   

Agricultural Soil degradation Organic matter Saprotrophic mycorrhiza  

pathogens 

Horticultural Soil contamination Nutrient cycling Enzyme and metabolite 

production 

Grasslands 

Forests 

Nutrient deficiency 

and soil properties 

(salinity/drought) 

water Biocontrol agents               

 

 

2. Experimental part   

2.1 Collection of soil Samples:  

 This study was conducted in February 2020 at the Biology Department of the University of 

Anbar, and three places for soil sample were chosen: The University of Anbar's garden, the 

University of Anbar's campus, and the University of Anbar's campus. From each location, 25 

random soil samples were taken at depths ranging from 0 to 20 cm, mixed well to form 

composite samples, then collected in sterile containers, sealed, and carefully put in sterile 

polyethylene bags before being transported to the laboratory. To produce soil samples with tiny 

particles, samples were combined and sieved twice to eliminate different contaminants, big 

stones, and debris [11]. 

 

 

2.2 Measurement pH of soil: 

 

 The pH of the samples was measured in a 1:5 soil water suspension using an electronic digital 

pH meter [12].  

 

2.3 Streptomycin stock solution:  

5 mg streptomycin was dissolved in 1000 mL DW to achieve a final concentration of 0.5 mg/L, 

which was then stored in the refrigerator for up to one month [13]. 

 2.4 Dichloran stock solution    

 Dissolved After adding 10 mg of dichloran to 1000 mL of distilled water and stirring for 5 to 

10 minutes, the final concentration was 0.1mg/L. The medium was poured [13]. 

 2.5 Isolation of soil Fungi 

 Serial dilutions to 10-6 were made from 10 g of soil in 90 ml of sterilized distilled water [14] 

Each dilution was smeared with a 0.1 mL aliquot on PDA. Cultures were cultured at 28°C for 

7 days, then analyze their development and Several additional PDA subcultures. Slants were 

kept in the refrigerator to develop and be utilized for cultural and morphological identification. 
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2.6 Identification of soil fungi  

 

To identify the clones culturally and microscopically, taxonomic guidelines and conventional 

techniques were utilized [15], [16]. 

 

2.7 Determination of soil texture:  

To assess the texture of a soil sample (sand, loamy soil, and clay), 100 g of soil sample weight 

was required, which was calculated using the air-dry soil weight and moisture correction factor 

[17].  

3. Results and Discussion: 

 Soil texture as shown in the Table 2, the current investigation found a significant variation 

between soil types and texture, Clay loamy soil and texture were used to isolate (I1-I3) clones 

from three different locations.  

 

  Table 2: Texture, PH and types of Soil.  

Location of 

soils(University of 

Anbar) 

pH Clay% Loamy% Sand% Texture 

 S1  6.4 472.9 378.3 148.6  Clay loam 

S2 6.8 311.7 404.2 85.1 Clay loam 

S3 6.2 644 200 156.0 Clay loam 

 

Soil fungal diversity can be influenced by a number of factors, including soil PH, texture, 

organic matter content, and sample depth Table 2. Soil pH had a moderate influence on fungal 

diversity [18]. Soils are made up of particles that combine to form large particles that vary in 

size and shape and are influenced by soil water and air movement, nutrient availability, 

bioactive compounds, and elements (C, N, and P) [19], [20]. 

 Morphologically and Microscopically Examination of clones in all studies, the fungal species 

(clones) from different sites were analyzed by identifying the morphological and 

microscopically characteristics of this species using lactophenoal cotton blue staining technique 

under light microscope(40X) and analysis was carried out using taxonomic guide of fungi 

characteristics such as diameter, color, shape, and size were shown in Figure 1, Table 3 

[15],[16]. 
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a 

 

 

 

b  c 

Figure 1. Microscopically observation of soil fungi. a ) Aspergillus sp .   b ) Penicillium 

sp.  c ) Fusarium sp 

                                              

  Characteristics of clones from different sites of soils in all investigations, (3) clones as I1, I2,I3 

various fungus species from distinct soil locations were used. The morphological and 

microscopically features of these clones were identified through analysis and displayed. All 

clones share characteristics such as diameter, color, shape and size Table 3.                                                                                                                  

Table 3: Characteristics of Clones from different sites of Soil. 

Clones 
Diameter 

(mm) 
Characters 

I1 3 

Aspergillus, colonies were yellow-green with white apron at the 

margin, conidiophores are long, uniseriate conidia are round, smooth 

and form long chains 

I2 1.5 Penicillium, colonies were green with cottony upper surface, white –

brown on the reverse side , conidiophores was long, thick walled and 

hyaline, conidial head was bluish  with an irregular shape. 

I3 2.0 Fusarium ,colonies are pink with white on the surface and the 

reverse side was brown in coloration, microconidia was long, thick 

walled and hyaline,the conidiophores near the vesicle. 
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 There are several species of soil fungus. demonstrates the findings of a study of the biodiversity 

of three unique soil types Figure 1. Which identified 38 distinct fungus species grouped into 

three genera I1, I2, and I3 were the total number of species discovered in samples. Organic matter 

decomposers were the most common soil fungus identified, although there were other fungal 

species present, including Aspergillus sp., Pencillium sp., and Fusarium sp. three different 

species Table 3. This result may also be compared to the findings of writers from all over the 

world, where such species were found in Indian soil and litter samples from Thailand's Forest 

Reserve and litter samples from different forest types in China [21].  

 Many taxa are known to be related.  In Serbia, fungi from the genera Penicillium, Aspergillus, 

and Fusarium have been discovered in reservoirs of lakes and rivers. In rivers and lakes, similar 

fungal colonies have been identified [22]. This was expected since soil fungi spread quickly 

and have a diverse spectrum of thermophilic and heat-resistant characteristics [23]. It is well 

known that the composition of fungal communities is more comparable in soils with similar 

soil moisture, organic matter, pH, and electrical conductivity [24], [25], [26].   

4. Conclusions                                    

 In agriculture, soil health conditions have an influence on the environment. Furthermore, 

research is required to establish the best method to preserving fungal biodiversity in soil, taking 

into account fungal activities as well as ecosystem services such as pH and soil texture. It is 

important to have the right tools and be able to identify species while also defining their 

significance in the environment. 
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