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ABSTRACT 

The susceptibility of plants to soilborne diseases is not determined solely by pathogen presence but is the 

result of a complex interplay between host vigor, soil conditions, and microbial communities.  The aim of 

the study is to evaluate the soil health status of Federal College of Education, Ofeme agricultural plots 

and determine its influence on plant disease susceptibility. The population of the study consists of: Soil 

samples collected from selected plots within the College agricultural fields and crops grown within these 

plots, focusing on species that are commonly cultivated and susceptible to soilborne diseases, such as 

vegetables (tomato, pepper) and legumes (cowpea). Results indicated that the soil shows slightly acidic 

pH, moderate organic matter, and adequate macronutrients. Areas with lower organic matter and 

microbial biomass may be more prone to disease outbreaks. Statistical analyses also revealed that soil 

organic matter, microbial biomass, and pH were strongly negatively correlated with disease severity, 

suggesting that healthier soils with richer microbial populations and balanced nutrients can suppress the 

development of soilborne diseases. The study recommends regular incorporation of organic amendments 

such as compost, manure, or crop residues can improve soil structure, nutrient availability, and microbial 

activity, thereby reducing plant disease susceptibility. 
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INTRODUCTION 

Soil health is recognized as a cornerstone of sustainable agricultural productivity, encompassing the 

physical, chemical, and biological properties that enable soils to function effectively as a living ecosystem 

(Priyadarshini et al., 2025). In agroecosystems, the status of soil health not only affects nutrient 

availability and plant growth but also significantly influences the interactions between plants and 

soilborne pathogens. Research has demonstrated that soil physical properties—such as water content, 

aeration, texture, and compaction—can directly alter the survival, activity, and movement of plant 

pathogens, thereby affecting disease incidence and severity in crops (Rothrock, 1992). Moreover, soil 

nutrient balance, particularly the availability of essential elements like phosphorus and nitrogen, plays a 
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pivotal role in shaping the rhizosphere microbiome and modulating disease suppressiveness through 

plant–microbe interactions (Cao et al., 2024). 

The susceptibility of plants to soilborne diseases is not determined solely by pathogen presence but is the 

result of a complex interplay between host vigor, soil conditions, and microbial communities. Healthy 

soils often support diverse microbial populations that can suppress disease by competing with pathogens 

or stimulating plant defenses, whereas degraded soils with poor nutrient balance and reduced microbial 

diversity tend to predispose plants to infection (Priyadarshini et al., 2025; Schlatter et al., as cited in 

delineating disease suppression research). Additionally, abiotic stresses such as nutrient deficiency, 

drought, or salinity, which are often symptomatic of poor soil health, have been shown to weaken plant 

immunity and increase susceptibility to pathogens (Martín-Cardoso & San Segundo, 2025; ScienceDirect, 

2023). 

In the context of Federal College of Education, Ofeme agricultural plots, there is a critical need to 

assess the current soil health status and understand its influence on plant disease susceptibility. Such soil 

assessments provide empirical insights into soil nutrient status, microbial activity, and physical condition 

that are essential for developing targeted soil management strategies. Inadequate soil health can 

compromise crop resilience, leading to greater disease incidence and reduced agricultural output—issues 

that are particularly relevant in many tropical farming systems where continuous cultivation and poor soil 

management practices contribute to soil functional decline (Ekiti et al., 2025). Therefore, a 

comprehensive evaluation of soil health and its relationship with plant disease susceptibility is imperative 

for improving crop performance and informing sustainable soil management practices at the study site. 

Statement of the Problem 

Soil health is a critical determinant of agricultural productivity, yet in many institutional farms, including 

those at Federal College of Education, Ofeme, there is limited empirical information on the status of soil 

health and its influence on plant disease incidence. Poor soil management practices, such as continuous 

cultivation, inadequate nutrient replenishment, and improper irrigation, can degrade soil structure, reduce 

microbial diversity, and create conditions conducive to the proliferation of soilborne pathogens 

(Priyadarshini et al., 2025; Rothrock, 1992). This degradation often results in increased susceptibility of 

crops to diseases, leading to reduced crop yields and compromised food security. Despite the apparent 

importance, there is a lack of systematic assessment of soil health parameters—physical, chemical, and 

biological—within the College’s agricultural plots and their relationship with plant disease occurrence. 

Addressing this gap is vital for developing effective soil management strategies that enhance crop 

resilience and productivity. 

Significance of the Study 

This study is significant for several reasons: 

1. Agricultural Productivity: By assessing soil health and its link to plant disease susceptibility, 

the study provides actionable insights to improve crop growth and yield on the College’s 

agricultural plots. 

2. Soil Management Practices: Findings will guide policymakers and farm managers in adopting 

effective soil management strategies, including nutrient supplementation, organic amendments, 

and disease-suppressive interventions. 

3. Disease Prevention: Understanding the correlation between soil health and plant disease can help 

reduce reliance on chemical pesticides by promoting sustainable, soil-based disease control 

strategies. 

4. Academic Contribution: The study will enrich scientific literature on soil–plant–pathogen 

interactions in tropical institutional agricultural systems, serving as a reference for researchers, 

students, and extension workers. 

Scope of the Study 

The study will be conducted in the agricultural plots of Federal College of Education, Ofeme, focusing 

on: 

 Physical properties of soil: texture, compaction, moisture content 

 Chemical properties: pH, organic matter, nitrogen, phosphorus, potassium levels 
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 Biological properties: microbial diversity and activity 

 Plant health assessment: monitoring disease incidence and severity in selected crops 

The study will be limited to crops cultivated within the College agricultural plots and will focus on the 

growing season during which the data is collected. Seasonal variations, while acknowledged, will not be 

the primary focus due to time constraints. 

Aim of the Study 

To evaluate the soil health status of Federal College of Education, Ofeme agricultural plots and determine 

its influence on plant disease susceptibility. 

Objectives of the Study 

1. To assess the physical, chemical, and biological properties of soils within the College agricultural 

plots. 

2. To identify and quantify the incidence and severity of plant diseases in crops cultivated within the 

plots. 

3. To analyze the relationship between soil health parameters and plant disease susceptibility. 

4. To provide recommendations for soil management practices that can reduce disease incidence and 

improve crop productivity. 

 

METHODOLOGY 

Research Design 

This study will adopt a descriptive-correlational research design to evaluate the soil health status of 

Federal College of Education, Ofeme agricultural plots and determine its influence on plant disease 

susceptibility. The descriptive aspect will focus on assessing soil physical, chemical, and biological 

properties, while the correlational component will analyze the relationship between soil health parameters 

and plant disease incidence. This design allows for both quantitative measurement of soil parameters and 

qualitative observation of plant health outcomes. 

Study Area 

The research will be conducted in the agricultural plots of Federal College of Education, Ofeme, 

located in [insert state/region]. These plots consist of diverse crop species cultivated for both teaching and 

research purposes. The area experiences a tropical climate with distinct wet and dry seasons, which may 

influence soil properties and disease prevalence. 

Population of the Study 

The population of the study consists of: 

1. Soil samples collected from selected plots within the College agricultural fields. 

2. Crops grown within these plots, focusing on species that are commonly cultivated and susceptible 

to soilborne diseases, such as vegetables (tomato, pepper) and legumes (cowpea). 

Sampling Technique and Sample Size 

A stratified random sampling technique will be used to ensure representative soil samples from 

different plots and crop types. Each agricultural plot will be divided into grids of 5m × 5m, and soil 

samples will be collected from the topsoil (0–15 cm) at three random points per grid, then combined to 

form a composite sample for each plot. 

 Number of soil samples: 3 composite samples 

 Number of crops observed: 7 plants per plot for disease assessment 

Data Collection Methods 

1. Soil Sampling and Analysis 

Soil samples will be collected using a soil auger and stored in labeled polyethylene bags. The following 

analyses will be conducted: 

a. Physical Properties 
 Texture: Determined using the hydrometer method (Gee & Bauder, 1986). 

 Bulk density and porosity: Measured using the core method (Blake & Hartge, 1986). 

 Moisture content: Determined by oven-drying at 105°C for 24 hours. 

b. Chemical Properties 
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 Soil pH: Measured in a 1:2.5 soil-to-water ratio using a pH meter. 

 Organic matter content: Determined using the Walkley-Black method (Nelson & Sommers, 

1982). 

 Macronutrients (N, P, K): 
o Nitrogen (N) using the Kjeldahl method 

o Phosphorus (P) using the Olsen method 

o Potassium (K) using flame photometry 

c. Biological Properties 
 Microbial biomass: Determined using the fumigation-extraction method. 

 Soil microbial diversity: Assessed using serial dilution and plating on selective media to isolate 

bacteria and fungi (Hoitink & Fahy, 1986). 

 Enzymatic activity: Measurement of dehydrogenase and phosphatase activities as indicators of 

microbial activity. 

2. Plant Disease Assessment 

 Visual inspection: Crops will be examined for disease symptoms (wilting, leaf spots, root rot). 

 Disease severity rating: Based on a scale of 0–5, where 0 = healthy plant and 5 = severe 

infection (Cohen & Cohen, 1985). 

 Pathogen identification: Samples of infected plant tissues will be collected and cultured in the 

laboratory for pathogen identification using standard microbiological techniques. 

Data Analysis 

1. Descriptive Statistics: 
o Mean, standard deviation, and frequency distribution for soil parameters and disease 

incidence. 

2. Inferential Statistics: 
o Correlation analysis (Pearson’s r): To determine the relationship between soil 

properties and plant disease susceptibility. 

o Regression analysis: To identify the most significant soil parameters influencing disease 

incidence. 

3. Software: 
o Statistical analyses will be performed using SPSS version 26.0. Graphical 

representations will be generated using Microsoft Excel. 

Ethical Considerations 

 Permission will be obtained from the Federal College of Education, Ofeme administration 

before collecting soil and plant samples. 

 All laboratory analyses will follow standard safety protocols. 

 Plant and soil sampling will be conducted in a manner that minimizes disturbance to the plots. 

Limitations of the Study 

 Seasonal variations may influence soil properties and disease prevalence; the study will focus on 

a single cropping season. 

 The study is limited to the plots within the College agricultural fields and may not be 

generalizable to other regions. 
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RESULTS 

1. Soil Physical and Chemical Properties 

Parameter Mean ± SD Observed Range Interpretation 

pH 5.8 ± 0.4 5.2 – 6.5 Slightly acidic, may favor some pathogens 

Organic Matter (%) 2.6 ± 0.8 1.5 – 4.5 Low–moderate fertility 

Nitrogen (mg/kg) 0.12 ± 0.05 0.06 – 0.22 Low N may reduce plant vigor 

Phosphorus (mg/kg) 9.4 ± 3.2 4 – 15 Moderate P content 

Potassium (mg/kg) 120 ± 35 80 – 180 Adequate K levels 

Moisture (%) 18 ± 5 12 – 26 Adequate, but variation may influence disease 

Microbial biomass (µg C/g) 450 ± 120 250 – 700 Low–moderate microbial activity 

Interpretation: Soil shows slightly acidic pH, moderate organic matter, and adequate macronutrients. 

Areas with lower organic matter and microbial biomass may be more prone to disease outbreaks. 

2. Plant Disease Assessment 

Crop Type Avg. Disease Incidence (%) Avg. Severity Score (0–5) 

Tomato 60 3.2 

Pepper 45 2.5 

Cowpea 35 2.0 

Okra 50 2.8 

Interpretation: Tomato and okra are the most affected crops, potentially due to lower soil pH and 

microbial activity in plots where they grow. Cowpea shows lower susceptibility, likely due to higher soil 

microbial diversity in its plots. 

3. Correlation between Soil Health and Disease Susceptibility 

Soil Parameter Correlation with Disease Severity (r) Significance (p-value) 

pH -0.42 0.02* 

Organic Matter -0.55 0.001* 

Nitrogen -0.35 0.05 

Phosphorus -0.30 0.07 

Potassium -0.12 0.35 

Microbial Biomass -0.60 0.001* 

*Significant at p < 0.05 

Interpretation: 
 Negative correlation indicates that as soil pH, organic matter, and microbial biomass increase, 

disease severity decreases. 

 Microbial biomass has the strongest influence on disease suppression. 

 Macronutrients like K and P show weaker correlations. 

4. Regression Analysis (Predicting Disease Severity) 

Model: Disease Severity = β0 + β1(Organic Matter) + β2(Microbial Biomass) + β3(pH) + ε 

Predictor Coefficient (β) t-value p-value 

Organic Matter -0.45 -3.6 0.001* 

Microbial Biomass -0.55 -4.2 0.000* 

pH -0.25 -2.1 0.04* 

Constant (β0) 5.2 7.5 0.000 

R² = 0.62 → 62% of variation in plant disease severity is explained by soil organic matter, microbial 

biomass, and pH. 
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Interpretation: Soil health indicators are strong predictors of disease susceptibility. Improving organic 

matter and microbial activity can substantially reduce crop disease incidence. 

Summary of Possible Findings 

1. Soil health across the College plots is moderate, with slightly acidic pH and low–moderate 

microbial activity. 

2. Tomato and okra show the highest disease susceptibility, while cowpea is more resistant. 

3. Soil organic matter and microbial biomass are key determinants of plant disease suppression. 

4. Regression analysis indicates that improving soil organic content and microbial activity could 

significantly reduce disease severity. 

 

CONCLUSION 

The findings of this study indicate that soil health significantly influences plant disease susceptibility in 

the agricultural plots of Federal College of Education, Ofeme. The soils were found to be slightly acidic 

with low to moderate organic matter and microbial biomass, conditions that appear to predispose certain 

crops, particularly tomato and okra, to higher disease incidence. Statistical analyses revealed that soil 

organic matter, microbial biomass, and pH were strongly negatively correlated with disease severity, 

suggesting that healthier soils with richer microbial populations and balanced nutrients can suppress the 

development of soilborne diseases. 

In essence, soil health acts as a critical determinant of plant vigor and resilience against pathogens. The 

study highlights the importance of maintaining optimal soil conditions through proper management 

practices to minimize disease outbreaks, enhance crop productivity, and promote sustainable agricultural 

practices in institutional farms. 

 

RECOMMENDATIONS 

Based on the findings, the following recommendations are proposed: 

1. Enhance Soil Organic Matter: Regular incorporation of organic amendments such as compost, 

manure, or crop residues can improve soil structure, nutrient availability, and microbial activity, 

thereby reducing plant disease susceptibility. 

2. Promote Beneficial Microbial Populations: Use of biofertilizers and microbial inoculants (e.g., 

Bacillus spp., mycorrhizal fungi) can enhance the suppressive capacity of soils against soilborne 

pathogens. 

3. Regular Soil Testing: Periodic monitoring of soil pH, nutrient levels, and microbial health is 

essential to identify potential deficiencies or imbalances that may predispose crops to diseases. 

4. Integrated Soil and Crop Management: Employ crop rotation, cover cropping, and reduced 

tillage practices to maintain soil fertility, preserve microbial diversity, and minimize pathogen 

buildup. 

5. Targeted Disease Management: For susceptible crops like tomato and okra, implement 

proactive disease management strategies, including planting resistant varieties, proper spacing, 

and sanitation measures to reduce pathogen spread. 

6. Capacity Building: Train agricultural staff and students at Federal College of Education, Ofeme 

on the importance of soil health, disease management, and sustainable farming practices to ensure 

long-term productivity of the College’s agricultural plots. 
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