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Abstract 

Soil is an important part of agriculture applications. An understanding of physical and chemical condition of any soil is 

essential for proper implementation of the other soil management practices. Therefore the physico-chemical study of soil is 

very important because both physical and chemical properties which affect the soil productivity. This physico-chemical study 

of soil is based on various parameters like pH, electrical conductivity, moisture, soil organic matter, and soil organic carbon. 

This knowledge will create awareness among the farmers about economic productivity. In this study the physicochemical 

properties of soil samples obtained from Tepi campus was determined. Their value could be pH 6, Electrical conductivity 

7.31µS/m, moisture content 5.038%, organic matter content 4.1% and organic carbon content 3.3%. Physical and chemical 

properties listed above indicate that this soil sample is productive and suitable for agricultural use. Based on the result in this 

study soil sample in the Tepi campus garden is slightly acidic, wet, and high organic matter content. Most of the south western 

parts of Ethiopia get high rain fall through the year more than eight month and its forest area. This makes the soil in this area 

high moisture content and organic matter content. Corn, maize, sugar cane and coffee are the most cultivated crops in this area. 
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1. Introduction 

Soil is one of nature's most important non-renewable, dy-

namic resources that are a natural medium for plant growth. 

On the earth's surface, soil is a combination of living organ-

isms, organic materials, minerals, gases, and water [1]. Those 

above soil content affects soil texture, structure, and porosity. 

Soil is essential to 95% of the world's food production, feeds 

25% of all terrestrial species, and is essential for storing water 

and carbon, which reduces the effect of climate change and 

prevents flooding. In addition to this soils serve, groundwater 

recharge, and nutrient cycling. The structure of soil afects its 

capacity to provide advantages. Therefore, the significance of 

encouraging healthy soil structure in agricultural and envi-

ronmental policy is becoming more widely recognized [2].
 

The variability of physical and chemical properties must be 

known for soil analysis, including the degree to which they are 

affected by different agricultural uses. Similarly, properties 

must be understood as a function of different processes that are 

influenced by formation factors, such as parent material, cli-

mate, relief, organisms, and time [3]. Multivariate analyses are 

an adequate statistical technique to assess relationships be-

tween soil properties. On the other hand, principal component 

analyses (PCA) have made it possible to differentiate man-
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agement systems and soils by reducing the number of original 

variables to new potential variables [4].
 

Soil physicochemical properties are basic indicators of soil 

nutrient content and characteristics, including pH, electrical 

conductivity, cations exchange capacity, soil mineralogy, 

microbiological and biological conditions, soil texture, 

moisture content, total organic carbon, organic matter, and 

total nitrogen [5]. To evaluate soil quality, we selected 

edaphic parameters (physical and chemical qualities). Soil 

microorganisms utilize different types of waste such as in-

dustrial, domestic, and agricultural to increase soil enzyme 

activity (such as protease, amylase, and catalase). Soil mi-

croorganisms exerted an impact on various soil physico-

chemical parameters, including silt, clay, and electrical con-

ductivity, water holding capacity, organic matter, total nitro-

gen levels, and microbial population [6]. Soil physicochemi-

cal properties and enzymatic activity together obtain the 

main indicators of soil quality. Moreover, it contains high 

amounts of mineral nitrogen (60–70% total nitrogen) com-

pared with organic fertilizers (e.g., compost and cattle ma-

nure, contain around 6–30% of total nitrogen). The important 

parameters that reflect soil quality: quantity and quality of 

OM, soil structure, pH, and physicochemical properties [7]. 

In addition, the formation and decomposition of SOC are 

regulated by almost all enzymes, so they are comparatively 

vital in soil carbon cycling [8]. The combined selected indi-

cators reflect the physical and chemical characteristics of soil. 

Our main objectives were to better understand the character-

istics of soil through chemical and physical characteristics 

[2]. 
 

2. Methodology  

2.1. Study Area 

This research was conduct in Mizan Tepi University at 

Shaka zone which is one of Ethiopian 

Universities in southern western nations and nationalities and 

peoples of Ethiopia. Located at 611 Km of south west of Addis 

Ababa with an elevation of 1,932 meters above sea level. 

2.2. Material and Methods 

2.2.1. Materials 

Laboratory instruments like a measuring cylinder, burette, 

funnel, Whitman Filter paper, conical flask, beaker, fume 

hood (model: FH1800(x)), 50-mL volumetric flask, refriger-

ator (model: BXC-FW300), hot plate, and hot air oven were 

used in the in the grinder. 

2.2.2. Chemicals and Reagents 

The reagents that will be used in the analysis are all ana-

lytical grade. Potassium heptaoxodichromate (VI) (K2Cr2O7), 

99.9%; sulfuric acid (H2SO4), 98.8%; ferrous sulphate 

(FeSO4), 99.8%, ferrous indicator. 

2.3. Samples Collection and Preparation 

Soil samples were collected from Tepi campus from a 

depth of 10 to 15 cm. Then the collected soil sample were 

homogenized and air-dried in a circulating air in the oven at 

30°C overnight and then passed through a 2 mm sieve. The 

sieved soils were placed in polythene bags ready for analysis. 

 
Figure 1. Soil sample sampling. 

2.4. Measurement of Physico-Chemical 

Parameters 

2.4.1. Soil pH 

A 20 g of air-dried soil was weighed into 50 ml beaker and 

20 ml of distilled water was added. It was stirred with a glass 

rod and allowed to stand for 30 minutes and then filtered. pH 

recorded by calibrated pH meter [9]. 

2.4.2. Electrical Conductivity of Soil 

A 25 g of air dried soil sample was placed into a 250 ml 

beaker. Distilled water was added slowly drop by drop uni-

formly over the entire soil surface until the soil appears to 

have been wetted. A stainless steel spatula was used to form 

a homogeneous soil saturated paste. The beaker was then 

covered with a petri-dish. 50ml distilled water was added and 

shaken for 1 hour. 40ml of the diluted extract was placed into 

100ml beaker and the conductivity meter was inserted and 

the electrical conductivity of the soil recorded in µSm
-1

.
 

2.4.3. Determination of Moisture Content 

Two crucibles were dried in the oven for 24 hours at 

105°C. They were cooled in the desiccators and their weights 

were taken separately. 1 gram of soil sample was weighed 

with each of the crucibles. The samples were dried in an ov-

en at105°C for 24 hrs. The crucibles were then transferred 
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into a desiccators and the sample were allowed to cool down. 

The crucibles and the samples they contained were weighed. 

The weight of each dried sample was calculated. The sam-

ples were heated repeatedly to constraint weights (AOAC, 

1990) [10]. The formula below was used to calculate the 

percentage of moisture in each of the soil samples. 

Moisture content = 
loss in weight of sample 

Initial weight of sample
 x 100 %   (1) 

2.4.4. Determination of Organic Matter content 

Two Crucibles were dried in an oven at 105°C for 24 

hours. They were cooled in desiccators and their weights 

were taken separately. 1 gram of oven dried soil sample was 

weighed within each of the two crucibles. Each sample was 

heated on a bunsen burner for 30 minutes, with occasional 

stirring using a mounted needle. The crucibles were trans-

ferred into desiccators and the sample in it was cooled down. 

Each crucible was weighed together with the sample in it. 

The weights of the heated soil samples were determined us-

ing the formula below [11]. 

Moisture content = 
loss in weight of sample 

Initial weight of sample
 x 100 %   (2) 

2.4.5. Organic Carbon Content 

The organic carbon content of the soils were determined 

by wet oxidation of Walkley and Black in which organic 

carbon is oxidized by K2Cr2O7 in the presence of sulphuric 

acid (H2S2O4) according to the following reaction [12, 13]. 

A 1.0g of sieved soil was weighed into a 500 ml Erienmeyer 

flask. Exactly 10 ml of 1 m potassium heptaoxodichromate 

(VI) (K2Cr2O7) was pipetted into flash and swirled gently to 

dispose the soil followed by adding 20 ml concentrated sul-

phuric acid. The flask was swirled gently until soil and rea-

gents were thoroughly mixed. The mixture was thus allowed 

to stand for 30 minutes on a glass plate. 100ml of distilled 

water was added followed by addition of 3-4 drops of ferrois 

indicator, after which it was titrated with 0.5 m, ferrous sul-

phate solution. A blank titration was similarly carried out. The 

percentage organic caution is given by the equation 

Formula used to calculate SOC, 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑂𝑟𝑔𝑎𝑛𝑖𝑐 𝐶𝑎𝑟𝑏𝑜𝑛 (𝑅) = 
(𝐵−𝑇)𝑋 𝑆 𝑋 0.003𝑥100

𝑊
 

Where, 

B = volume of Ferrous Ammonium Sulphate solution used 

for blank titration 

T = volume of Ferrous Ammonium Sulphate solution 

consumed with soil 

S = strength of Ferrous Ammonium Sulphate 

W = Amount of soil sample taken in gm. 

𝑇𝑜𝑡𝑎𝑙 𝑂𝑟𝑔𝑎𝑛𝑖𝑐 𝐶𝑎𝑟𝑏𝑜𝑛 (%) = 𝑅 × 1.3 

𝑂𝑟𝑔𝑎𝑛𝑖𝑐 𝑀𝑎𝑡𝑡𝑒𝑟 (%) = 𝑅 × 1.3 × 1.724 

 
Figure 2. Organic Carbon content determination. 

3. Result and Discussion 

3.1. Soil pH 

Soils can be naturally acid or alkaline, and this can be 

measured by testing their pH value. Having the correct pH is 

important for healthy plant growth [14]. Being aware of the 

long-term effects of different soil management practices on 

soil pH is also important. Research has demonstrated that 

some agricultural practices significantly alter soil pH. Most 

soils have pH values between 3.5 and 10. In higher rainfall 

areas the natural pH of soils typically ranges from 5 to 7, while 

in drier areas the range is 6.5 to 9.The pH value in the soil 

sample collected from Tepi campus compound is conducted 

and found in the between 5.5 to 6.0. This implies that all the 

soils studied were found to be acidic in nature. This result im-

plies that Tepi found in southern part of the country which is 

rainfall areas due to this it’s found between 5 to 7 ranges. 

3.2. Soil Electrical Conductivity 

Soil electrical conductivity (EC) measures the ability of 

soil water to carry electrical current. While soil EC doesn’t 

directly affect plant growth, it plays a vital role in plant 

health as it indirectly indicates nutrient availability and salin-

ity levels. Too low or too high EC values can both have det-

rimental effects on plants [15, 16]. The EC values in the soil 

in this study is 7.31µS/m. This result is moderate. 

Table 1. Physicochemical properties of soil. 

Physicochemical properties Their values 

pH 6.02 

EC 7.31µS/m. 
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Physicochemical properties Their values 

MC 5.038 %. 

SOM 4.1% 

SOC 3.3 % 

3.3. Determination of Moisture Content 

Soil moisture content was calculated by the following 

procedure suggested by Buckman and Brady [17, 18]. Then 

dry weight of the soil sample was measured. The soil mois-

ture content in Tepi campus is 5.038 %. 

3.4. Determination of Organic Matter Content 

Soil organic matter is the fraction of the soil that consists 

of plant or animal tissue in various stages of breakdown (de-

composition) [19]. Most of our productive agricultural soils 

have between 3 and 6% organic matter. The soil organic 

matter in this study is found to be 4.1%. 

3.5. Organic Carbon Content 

The determination of soil organic carbon is based on the 

Walkley & Black chromic acid wet oxidation method [20].
 

Oxidizable organic carbon in the soil is oxidised by 1 M po-

tassium dichromate (K2Cr2O7) solution in concentrated sulfu-

ric acid. The heat of reaction raises the temperature which is 

sufficient to induce substantial oxidation. Soil organic matter 

(SOM) usually makes up 1–5% of soil mass, but it's important 

for soil health because it affects soil properties and function. 

The amount of organic matter in mineral soils ranges from 1% 

to over 5%, while "muck" or organic soils can be 30–40% 

organic matter. The organic carbon content determined in this 

study is 3.3%. Thus the result is in the provided ranges. 

4. Conclusion 

Soil is one of nature's most important non-renewable, dy-

namic resources that are a natural medium for plant growth. 

On the earth's surface, soil is a combination of living organ-

isms, organic materials, minerals, gases, and water. In these 

study soil physicochemical properties like pH, moisture con-

tent, electrical conductivity, organic matter content and or-

ganic carbon content was studied. The soil sample was taken 

from Tepi campus. The values become pH 6, Electrical con-

ductivity 7.31µS/m, moisture content 5.038, organic matter 

content 4.1, and organic carbon content 3.3%. 

Abbreviations 

AOAC Association of Official Analytical Chemistry 

EC Electrical Conductivity 

MC Moisture Content 

PCA Principal Component Analysis 

SOC Soil Organic Carbon 

SOM Soil Organic Matter 

Acknowledgments 

The authors would like to thank the Mizan-Tepi University, 

Ethiopia for their support. 

Author Contributions 

Gamada Begna Sisay: Conceptualization, Data curation, 

Formal Analysis, Investigation, Methodology, Project ad-

ministration, Software, Writing – original draft 

Eskedar Getachew Feleke: Project administration, Su-

pervision, Validation, Visualization, Writing – review & ed-

iting 

Conflicts of Interest 

The authors declare no conflicts of interest. 

References 

[1] Schoonover, J. E., & Crim, J. F. (2015). An introduction to 

soil concepts and the role of soils in watershed management. 

Journal of Contemporary Water Research & Education, 

154(1), 21-47.  

https://doi.org/10.1111/j.1936-704X.2015.03186.x 

[2] Woldeyohannis, Y. S., Hiremath, S. S., Tola, S., & Wako, A. 

(2022). Investigation of soil physiochemical properties effects 

on soil compaction for a long year tilled farmland. Applied 

and Environmental Soil Science, 2022(1), 8626200. Soil Sci-

ence, 2022(1), 8626200.  

https://doi.org/10.1155/2022/8626200 

[3] Marín-Pimentel, G. E., Rueda-Saa, G., & Menjivar-Flores, J. 

C. (2023). Evaluation of physicochemical properties in agri-

cultural soils on the flat and piedmont areas of Valle del Cau-

ca, Colombia with emphasis on degradation. Environmental 

Earth Sciences, 82(7), 157.  

https://doi.org/10.1007/s12665-023-10813-6 

[4] Are, K. S., Adelana, A. O., Fademi, I. O., & Aina, O. A. 

(2017). Improving physical properties of degraded soil: Po-

tential of poultry manure and biochar. Agriculture and Natu-

ral Resources, 51(6), 454-462.  

https://doi.org/10.1016/j.anres.2018.03.009 

[5] Martins-Noguerol, R., Matías, L., Pérez-Ramos, I. M., 

Moreira, X., Francisco, M., Pedroche, J., & Cambrollé, J. 

(2023). Soil physicochemical properties associated with the 

yield and phytochemical composition of the edible halophyte 

Crithmum maritimum. Science of the Total Environment, 869, 

161806. https://doi.org/10.1016/j.scitotenv.2023.161806 

http://www.sciencepg.com/journal/mc


Modern Chemistry http://www.sciencepg.com/journal/mc 

 

32 

[6] Liu, C., Liu, W. S., Huot, H., Guo, M. N., Zhu, S. C., Zheng, 

H. X.,... & Qiu, R. L. (2022). Biogeochemical cycles of nu-

trients, rare earth elements (REEs) and Al in soil-plant system 

in ion-adsorption REE mine tailings remediated with amend-

ment and ramie (Boehmeria nivea L.). Science of the Total 

Environment, 809, 152075.  

https://doi.org/10.1016/j.scitotenv.2021.152075 

[7] Guo, M. N., Zhong, X., Liu, W. S., Wang, G. B., Chao, Y. Q., 

Huot, H.,... & Tang, Y. T. (2022). Biogeochemical dynamics 

of nutrients and rare earth elements (REEs) during natural 

succession from biocrusts to pioneer plants in REE mine tail-

ings in southern China. Science of the Total Environment, 828, 

154361. https://doi.org/10.1016/j.scitotenv.2022.154361 

[8] Meena, S., Sharma, A., Kumar, V., Nimmy, M. S., & Meena, 

R. (2020). Analysis and Effect of Soil Physicochemical Prop-

erties in Selected Areas in South Western Region of Rajasthan. 

International. Journal of Current Microbiology and Applied 

Sciences, 10, 506-51. 

[9] Arthur, A., & Okae-Anti, D. (2022). Variations in Soil Phys-

ico-Chemical Properties as Influenced by Landuse in a 

Toposequence. Journal of Geoscience and Environment Pro-

tection, 10(8), 98-121.  

https://doi.org/10.4236/gep.2022.108008 

[10] Santos, F., Abney, R., Barnes, M., Bogie, N., Ghezzehei, T. 

A., Jin, L., ... & Berhe, A. A. (2019). The role of the physical 

properties of soil in determining biogeochemical responses to 

soil warming. In Ecosystem consequences of soil warming (pp. 

209-244). Academic Press.  

https://doi.org/10.1016/B978-0-12-813493-1.00010-7 

[11] Ajai, A. I., Iyaka, Y. A., & Ndamitso, M. M. (2014). Deter-

mination of physicochemical and heavy metal content of soil 

around paint industries in Kaduna, 3(8): 221-225.  

http://repository.futminna.edu.ng:8080/jspui/handle/12345678

9/6710 

[12] Malkawi, A. I. H., Alawneh, A. S., & Abu-Safaqah, O. T. 

(1999). Effects of organic matter on the physical and the 

physicochemical properties of an illitic soil. Applied clay sci-

ence, 14(5-6), 257-278.  

https://doi.org/10.1016/S0169-1317(99)00003-4 

[13] Lelago, A., & Buraka, T. (2019). Determination of physi-

co-chemical properties and agricultural potentials of soils in 

Tembaro District, KembataTembaro Zone, Southern Ethiopia. 

Eurasian Journal of Soil Science, 8(2), 118-130.  

https://doi.org/10.18393/ejss.533454 

[14] Wokhe, T. B., Mohammed, Y., & Chima, M. P. (2013). 

Evaluation of physicochemical properties of irrigated soil. 

Evaluation, 3(9). www.iist.org 

[15] Yurui, S., Lammers, P. S., Daokun, M., Jianhui, L., & Qing-

meng, Z. (2008). Determining soil physical properties by 

multi-sensor technique. Sensors and Actuators A: Physical, 

147(1), 352-357. https://doi.org/10.1016/j.sna.2008.05.014 

[16] Kekane, S. S., Chavan, R. P., Shinde, D. N., Patil, C. L., & 

Sagar, S. S. (2015). A review on physico-chemical properties 

of soil. International Journal of Chemical Studies, 3(4), 

29-32. 

[17] Ganorkar, R. P., Chinchmalatpure, P. G., & Ganorkar, R. P. 

(2013). Physicochemical assessment of soil in Rajura Bazar in 

Amravati district of Maharastra (India). International Journal 

of Chemical, Environmental and Pharmaceutical Research, 

4(2&3), 46-49. 

[18] Takele, L., Chimdi, A., & Abebaw, A. (2015). Impacts of land 

use on selected physicochemical properties of soils of 

Gindeberet area, Western Oromia, Ethiopia. Science, Tech-

nology and Arts Research Journal, 3(4), 36-41.  

https://doi.org/10.4314/star.v3i4.5 

[19] Nelson, D. W., & Sommers, L. E. (1983). Total carbon, or-

ganic carbon, and organic matter. Methods of soil analysis: 

Part 2 chemical and microbiological properties, 9, 539-579. 

https://doi.org/10.2134/agronmonogr9.2.2ed.c29 

[20] Gowthamchand, Dhaliwal SS, Sharma V, Verma G, Singh J, 

Kaur M. Variation of Physico-Chemical Properties among 

Different Soil Orders under Different Land Use Systems of 

the Majha Region in North-Western India. Sustainability. 

2023; 15(6):4779. https://doi.org/10.3390/su1506477 

 

 

http://www.sciencepg.com/journal/mc

