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Abstract
Fungi have a role in the breakdown of organic matter and the delivery of nutrients to plants. Because
Ethiopia's economy is based on agriculture, soil biology and soil microorganism must be thoroughly
researched. The main objective of this research work was to isolate and identify fungi from the soil. The
study was conducted at Mizan Tepi University, Tepi campus. An experimental study design was carried
out to determine soil fungi. Soil samples were collected from three distinct sites (garden, construction,
and forest sites of the campus). The samples were taken from near roots, at a depth of 10 cm and a
weight of 300g. The soil collected from the gardens, forest, and construction site has deep black, black
and red color respectively. Fungi were detected in a soil sample taken from construction site. The pH
value of the three sites was found in the range of 5.5-5.8. In addition, the nitrogen content of garden,
forest, and construction soil was 0.151%, 0.23%, and 0.0035% respectively. Besides, the phosphorus
content of the soil sample was 4, 6, and 2 in garden, forest and construction sites respectively. 

Introduction
1.1. Background of the Study

Soils provide mechanical support to plants from which they extract nutrients. Soil provides shelters for
several animal types, from invertebrates like worms and insects up to mammals like rabbits, moles, foxes,
and badgers. It also provides habitats colonized by a staggering sort of microorganisms. These sorts of
life interact with each other and also interact with the soil to make continually changing conditions [1].

Soil fertility, or its capacity to complement natural and agricultural plants, depends upon three interacting
and mutually dependent components: physical fertility, chemical fertility, and biological fertility. Physical
fertility refers to the physical properties of a soil, such as its structure, texture, and ability to absorb and
retain water and root penetration. Chemical fertility involves nutrient levels and therefore the presence of
chemical conditions like acidity, alkalinity, and salinity which will be harmful or toxic to the plant.
Biological fertility refers to the organisms that are found in the soil and interact with the opposite
components. [2].

 A fertile soil supports a diverse range of creatures, all of which are involved in critical processes. In quest
of dead plant material, earthworms and insect larvae burrow through the uppermost soil layers. Their
channels aerate the land, and their pores and passages are sponge-like in their ability to absorb water.
Plant litter is degraded by springtails, mites, and millipedes. Microorganisms also convert animal and
plant waste into useful organic stuff. Finally, predatory mites, centipedes, beetles, fungi, and bacteria
reduce organic leftovers into chemical ingredients, and predatory mites, centipedes, beetles, fungi, and
bacteria manage organisms before they become hazardous [3].

Soil fungi can grow during a wide selection of soil pH but their population is more under acidic conditions
due to severe competition with bacteria at neutral pH. A majority of fungi are aerobic and like to grow at
optimum soil moisture [4]. They are very successful inhabitants of soil, thanks to their high plasticity and
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their capacity to adopt various forms in response to adverse or unfavorable conditions. In addition, due to
their ability to supply a good sort of extracellular enzymes, they're ready to break down all types of
organic matter, decomposing soil components and thereby regulating the balance of carbon and
nutrient. Fungi convert dead organic matter into biomass, CO2, and organic acids. Many species of fungi
possess the power to act as an e�cient bio sorbent of toxic metals like cadmium, copper, mercury, lead,
and zinc, by accumulating them in their fruiting body. Even though these components may limit their
growth and reproduction [5]

Rhizospheric fungi are an effective and environmentally friendly way to improve plant development and
control a variety of plant diseases. The fungal associations with plants in�uence the �rst and secondary
metabolism of plants in the least developmental stages [4]. According to Taddesse [6], Coffee and shade
trees are symbiotically related to various microorganisms in their rhizosphere, the foremost important of
which is the association of the roots with a certain group of fungi referred to as mycorrhiza. Mycorrhizal
fungi are the sole one among the innumerable organisms that live in soil that gives an immediate link
between plant root and soil matrix. Many studies have revealed the occurrence of arbuscular mycorrhizal
propagules in coffee soils, enhanced, growth, and increase in P and Zn uptake of young coffee seedlings
in nursery conditions. 

To date, information regarding densities and identi�cation of soil microorganisms in the southwestern
part of Ethiopia is extremely very scanty. The most focus of this study is, therefore, to identify soil fungi
of Mizan Tepi University, Tepi campus.

1.2. Statement of the Problem 

Fungi have a role in the breakdown of organic matter and the delivery of nutrients to plants. Their role in
plant defense against pathogenic microbes as biological agents, which has an impact on soil health, is
critical. As a result, fungal populations must be identi�ed to ascertain the roles they play in soil quality
and plant health [5].                     

 Because Ethiopia's economy is based on agriculture, soil biology and soil microorganism must be
thoroughly researched to enhance the application of bene�cial soil microorganisms. But in the southwest
part of the country effort spent on identifying soil microorganisms is very low. Similarly, no previous
research has been done on determining soil fungi of the Tepi campus even at the genus level. In line with
this, the present study was intended to answer the following question:

Which fungi genus is highly prevalent on the campus?

Which site of the campus is rich with fungi diversity?

What are the factors that determine the prevalence of fungi?

1.3 Objective of the Study
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1.3.1 General objective
The main objective of this research work was to isolate and identify fungi from the soil of different
ecological niches of the Tepi campus

1.3.2 Speci�c objectives
The speci�c objectives of the research are:

1. To determine the highly prevalent soil fungi genus. 

2. To identify the site of the campus where more fungi genera are found.

3. To determine the factors that affect the prevalence of fungi.

1.4 Signi�cance of the Study
The results of this investigation can offer baseline information on the campus's soil fungi. Furthermore,
the research could be crucial in determining the factors that in�uence the prevalence of fungi. Because
different types of soil fungi and the factors that control their existence also have an impact on grown
plants' overall growth, the study has a signi�cant positive impact on the campus.

Material And Method

2.1 Description of the Study Area
The study was conducted at Mizan Tepi University Tepi campus. This campus is found in Tepi town, the
administrative center of Yeki Woreda, Sheka zone of Southwest Nations, Nationalities and Peoples
Region (SWNNPR). The location is 611 kilometers far away from Addis Ababa and lies between 7°12' and
7°43' W latitude and 35°32' and 35°75' E longitude. The town is bordered on the east by the Kefa Zone, on
the west by the Mejengir Zone of the Gambella region, on the north by the Anderacha district, and on the
south by the Sheko district of the Bench sheko Zone. The district's elevation ranges from 1001 to 2007
meters above sea level, and it receives a lot of rain, with an annual average of 1171 to 2200 millimeters.
The majority of households rely on rain-fed agriculture and livestock herding [7].

2.2 Study Design   
An experimental study design was carried out. To increase the reliability of the data each experimental
activity was replicated three times. The amount of soil taken from each site was the same. Site and soil
type were independent variables. Types and loads of soil fungi, pH nitrogen, and phosphorus content
were the dependent variables. 
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2.3 Soil Samples Collection 
Soil samples were collected from three distinct areas of the Tepi campus (garden around the gate,
construction site, and forest site of the campus). The samples were taken from near roots where most of
the microbial activity is concentrated, at a depth of no more than 10 cm and a weight of 300g. During the
sampling, the required precision was addressed [8].

2.4 Isolation of Soil Fungi 
1 gram of soil was diluted in 10ml of sterile distilled water from collected soil samples [9].0.1 ml of the
suspension was put on sterile Petri plates containing sterile Potato Dextrose Agar in triplicates, and the
plates were incubated at 25oC for 72 hours [10].

2.5 Identi�cation of the Soil Fungi 
The mycelia /spores/conidia and cytoplasm of fungi were stained by using Lactophenol cotton blue.
Then the stained specimen was observed under the light microscope 

2.6 pH Measurement 
The soil sample pH was measured by weighing 200 g of soil for each sample and then placed in a �ask
(500 ml), and 200 ml of distilled water was added to it. The samples were placed in a shaker at a rate of
(200 shakes per min) for 2 hours until the samples were homogeneous. The samples were left for half an
hour outside the shaker to obtain a clear solution, and then the reading was taken by using a pH-meter
device [11].

2.7 Nutrient Analysis
First, the soil gets dried under shade for a week. Then phosphorous and nitrogen content of the soil was
calculated accordingly.

 2.7.1 Nitrogen content analysis 

First 1gram soil sample for each site was measured and 10ml   , 20ml   was added on it. then an indicator
called A diphenylamine (1ml) was added. It was left for 5 minutes to get cold. Ferrous sulphate was
added during titration until the color becomes light green. �nally, the value of ferrous sulphate solution
was measured. The percentage of carbon was calculated with the following formula described by Nelson
[12]
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          N= normality of ferrous sulfate solution or blank of titration =0.45

          V1 = ml of ferrous sulfate solution used in blank                                                                    

          V2 = ml of ferrous sulfate solution used in the sample

          S = sample weight of air-dry sample in gram

          0.39 = equivalent weight of carbon

          Mcf = moisture correction factor

Then the organic matter was calculated as described by Landen (1991) [13]

Organic matter = 1.724 x % C  

A & L Canada laboratories [14] reported Organic matter usually contains about one-twentieth of 5%

nitrogen. Thus, total nitrogen was calculated with the formula written below 

2.7.2 phosphorus content analysis 

The First 5 grams of soil sample was measured. Then, water was added to the sample �nally, and it was
Shaked with an orbital shaker for 30 minutes till it becomes homogeneous. the sample was left for some
minute outside the shaker. 

The value of the spectrometer was read then phosphorous content was calculated with the formula
described by Bray and Kurtz [15].

Where        a =sample reading 

                   b= blank reading 

                   w= sample weight = 5 gram

                   Mcf =1 
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                 100 = volume of water (ml)

2.8 Methods of Data Analysis
Data obtained with laboratory activities were entered into Microsoft ® O�ce Excel spreadsheet (Windows
8) and analyzed using SPSS version 20.0 (SPSS IBM) software package. Ph value, Nitrogen and
phosphorous content of the three sites of the campus were analyzed with One Way ANOVA to compare
the mean value of each variable. All the data were analyzed at a 95% con�dence interval. P<0.05 will be
considered statistically signi�cant

Result And Discussion

3.1 Result
 Table 1. fungi genus isolated from the selected site of Tepi campus.

   

Garden soil

 

Forest soil

 

Construction soil

Genus of Fungi - - Penicillium 

According to table 1, the only fungi genus called Penicillium was isolated from the construction site of
the campus.

A.  physical characteristics of selected soil samples

Table 2 color and Ph of selected soil samples

 

Characteristics 

 

Garden soil

 

Forest soil

 

Construction soil

 

Color

 

Deep Dark

 

Light dark

 

Red

As shown in the above table, the color of the garden soil was light-dark and the color of forest and
construction soil was deep dark and red respectively. 

B. Chemical characteristics of selected soil samples

Table 3 average pH value of the sites
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Sites  Garden  Construction  Forest

Average pH value 5.7 5.5 5.8

The average pH value of garden, forest, and construction soil was 5.7, 5.8, and 5.5 respectively.

 As �g. 1 revealed, relatively the highest amount of nitrogen content was detected in the forest. And,
construction soil has the least amount of nitrogen

Based on �g. 2 relatively high and low content of phosphorus was detected in forest and construction
sites of the campus respectively.

Discussion
As mutualists, pathogens, and free-living saprotrophs, fungi are one of the biggest groups of eukaryotes
that play important roles in nutrient and carbon cycling in terrestrial environments [16].

According to the �ndings of the current study (table 3), the pH of all soil samples taken from the three
regions of the Tepi campus is found in the range of 5.5- 5.8. The result of the present study also showed
that there is signi�cant pH variation across the three sites of the campus. Pam and Brian [17] claim that a
pH between 5.6 and 6.0 is mildly acidic and one between 5.1 and 5.5 is highly acidic. Thus, the soil on the
Tepi campus ranges from being moderately acidic to being severely acidic. Similar to this, Mesi�n [18]
stated that in Ethiopia, 40.9 percent of the soil is acidic, with 13 percent of them being severely acidic and
28 percent being moderately acidic. In addition, according to Eyasu [19], 80 percent of the Nitisols and
Luvisol subgroup soils in Ethiopia's highlands in the north central and southwest are very strongly acidic
to strongly acidic soils.

According to CIAT [20] among 16 essential chemical elements required for plant growth. Nitrogen (N) and
phosphorus (P) are the major and According to Pam and Brian [17], the amount of total nitrogen in the
soil of a construction site is very low as it is less than 0.05. and the total nitrogen found in garden and
forest (�g 1) is low as it is found between 0.15- 0.25. In addition, According to Pam and Brian [17] since
the phosphorous content of the three regions of the campus is less than ten it is regarded as low. The
present study also revealed (�g 2) that there is signi�cant nutrient content variation among the three
sites.  This might be due to their pH value difference. Northern and Yorke Natural Resources Management
Board [21] also suggested that nutrients such as phosphorus and manganese can become unavailable
as soil acidity increases. In addition, microbes which �x nitrogen or decompose organic matter are less
active in moderately and strongly acidic soils. 

Based on the �ndings of the present study, the soil color of the three regions is different. The color
variation might be noticed over the soil as they are different in their nutrient content (Table 2). Max et al.,
[22] also suggested that dark brown or blackish-colored are found mostly in places where the organic
matter has undergone decomposition. In addition, sebele and wubalem, [23] stated that the availability of
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micronutrients such as aluminum (Al), manganese (Mn), and iron (Fe) increases as the pH decreases.
And the accumulation of iron causes the soil to have a red color.

As the present study indicated though antibiotic was not added during media preparation bacterial
contamination was not observed only on the Petri plate where fungi of the construction site were
cultivated. Based on the morphology of the mold (table 1) on the Petri plate and microscopic examination
it is con�rmed that the isolated fungi genus was penicillium. Nonetheless, the growth of fungi was not
detected on Petri plates in which fungi of forest and garden were cultivated. This might be because as
fungi cannot cope with the competition with bacteria, their prevalence is less in such soil.  According to
Sequira [24] and Lynch [25] in highly weathered acidic soil, bacterial growth is inhibited by nutrient
toxicities and low nutrient availability. Acidity changes the soil microbial community and decreases root
and rhizosphere effects. It decreases decomposition and nutrient transformation for root growth. Acidity
decreases the activity of nitrifying bacteria responsible for the breakdown of organic matter into
ammonium and nitrate for subsequent plant uptake.

Conclusion And Recommendation

Conclusion
The �ndings of the current study revealed that the selected sites greatly vary in their pH and nutrient
content. According to the result of the study, the soil in each of the three sites is acidic. And the outcomes
of the present research showed that was the only genus isolated from construction sites that is quite
acidic. The highest and the lowest nitrogen and phosphorus content were detected in the forest and
construction site of the campus respectively. Nutrient content variation was also clearly seen in their
colour as the soil of the forest, construction site, and garden are deep black, light black, and red,
respectively. 

Recommendation
 Soil fungi are crucial for soil fertility as they are the best decomposers. but according to the �ndings of
the present research the prevalence of soil fungi is limited only to the construction site. This might be due
to the soil pH. As it is one of the factors that in�uence microbial activity which in turn affects the
bioavailability of macro and micronutrients. Since the campus is involved in the cultivation of various
plants such as coffee and different vegetables, it needs to monitor soil pH and nutrient content on regular
basis. And strategy like the application of lime along with natural fertilizer needs to be set to manage soil
acidity and nutrient content. In addition, further research on the campus must be conducted on the
identi�cation of soil fungi including the bene�cial ones. Besides, the extra investigation is necessary to
determine the factors that affect their prevalence as they are crucial for soil fertility and agricultural
productivity.
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Figure 2

phosphorous content of selected soil samples
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