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ABSTRACT
This study assessed the suitability of the Kwara State Polytechnic Commercial Farm, Ilorin, for sesame (Sesamum indicum L.) production. The evaluation was based on soil properties, climatic data, and topographical characteristics. A total of 30 soil samples were collected and analyzed for physical and chemical properties, including texture, pH, organicmatter,nitrogen,phosphorus,andpotassiumcontent. Climatic data covering a 10-year period (2014–2023) were obtained from NASA satellite databases. Topographical assessment was conducted through field survey using GPS and clinometer tools. Results showed that the farm's soil is predominantly sandy loam and loamy sand, with favorable pH (6.3), moderate organic matter, and adequate nutrient levels. Climatic conditions, including rainfall (1,150 mm/year), temperature (27.5°C), and sunshine duration, were all within optimal ranges forsesame.The terrain is gently sloping (0–3%) with good drainage. Based on FAO land suitability classification, the farm was rated as"HighlySuitable(S1)"forsesameproduction.Thestudyrecommendssesameadoption in the farm's crop program and highlights the potential for institutional training, research, and commercialization.
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CHAPTER ONE
INTRODUCTION

[bookmark: 1.1_Background_to_the_Study_]Background to the  Study

Sesame cultivation continues to play a significant role in Nigeria’s agricultural economy, with the country maintaining a leading position among Africa’s major contributors to the global sesame trade. This prominence is supported by a combination of favorable agro-climatic conditions and an abundance of cultivable land, which together make sesame a promising driver of both rural development and national revenue generation. To achieve reliable and sustainable production levels, it is essential to understand the characteristics of the soil environment, including nutrient composition, pH balance, and physical structure. The commercial farm at Kwara State Polytechnic, recognized for its diverse range of crops and commitment to agricultural innovation, offers a strategic location for assessing the feasibility of expanding sesame cultivation.
[bookmark: 1.2_Statement_of_the_problem_]Statement of the problem
Despite sesame's economic and nutritional importance, its cultivation in Kwara State remains limited. Institutional farms like the Kwara State Polytechnic Commercial Farm have not been scientifically evaluated for sesame suitability. This lack of data hinders informed decision 1 making on crop diversification and land optimization. Hence, there is a need to assess whether the commercial farm is environmentally and agronomically fit for sesame production
[bookmark: 1.3_Aim_and_Objectives:_]Aim and Objectives:
The aim of this study is to assess the sustainability of Kwarapoly commercial farm soil for sesame production.

 (
2
)

The Specific Objectives of this Study are to:

(i) determine the soil physical and chemical properties of the Kwara State Polytechnic commercial farm relevant to sesame cultivation.
(ii) analyze the climatic conditions of the area in relation to sesame growth requirements.

(iii) assess the topography and drainage characteristics of the commercial farm.

(iv) make recommendations on the feasibility of sesame production based on the findings.

[bookmark: 1.5_Significance_of_the_Study_]Significance of the Study

The outcomes of this study offer valuable insights into the specifics oil attributes that support optimal sesame growth and yield. By identifying these critical factors, farmers are better equipped to adopt precise management practices such as tailored nutrient application, organic matter enhancement, and improved field operations. These informed approaches not only raise productivity levels but also create avenues for agribusiness development, strengthening the value chain from production to export.
Scope of the Study

The study is limited to the 20-hectare Kwara State Polytechnic Commercial Farm. It focuses on land suitability for sesame cultivation based on soil, climatic, and topographic parameters..
[bookmark: 1.7_Limitations_of_the_Study_]Limitations of the Study
Limitations include access to high-resolution remote sensing tools, time constraints, and reliance on secondary climate data. However, validated methods and expert consultations ensured data reliability.

CHAPTER TWO

LITERATURE REVIEW


[bookmark: 2.1_Overview_of_Sesame_Production_]Overview of Sesame Production

Sesame (Sesamum indicum L.) is regarded as one of the most ancient oilseed crops, widely grown across tropical and subtropical regions due to its economic and nutritional value. The crop is notable for its exceptional oil yield, which can reach up to 60%, and its relatively high protein content of between 20% and 25% (Pathak, Rai, Kumari, & Bhat, 2014). In Nigeria, sesame holds a strong positioninbothlocalconsumptionandinternationaltrade,contributingtothecountry’sexportrevenue and providing livelihood opportunitiesforfarmingcommunities.Alegbejo(2007)identifiesNigeriaas one of the leading sesame producers in Africa, with particularly favorable production zones in the North Central region, including Kwara State. At the institutional level, Kwara State Polytechnic has integrated sesame cultivation into its agricultural initiatives as part of a strategy to expand crop diversity and explore high-value crops. Although sesame is receiving more attention within the institution, formal research remains limited, whichhasledtheDepartmentofAgriculturalTechnology to embark on preliminary soil assessments aimed at identifying optimal growing conditions for the crop (KwaraPoly Soil Report, 2023).

[bookmark: 2.2_Agronomic_Requirements_of_Sesame_Pro]AgronomicRequirementsofSesameProduction

Successful sesame cultivation depends on the right combination of soil properties, drainage, and nutrient availability. Light-textured soils such as loam and sandy loam, which promote aeration and quick drainage, have been found to be most favorableforsesame,withanidealpHrangeof5.5to8.0 (Weiss,2000).TrialsconductedatKwaraPolyindicatedthatuplandsandyloamfieldsprovidedbetter

yields compared to low-lying clay soils, wherewaterretentionwasexcessiveandincreasedtheriskof root diseases (Jimoh, 2021). In some locations, slightly acidic conditions (pH 5.4–6.2) suggested the need for liming to improve phosphorus availability, a nutrient that was found to be deficient despite adequate nitrogen levels (Akinrinde & Obigbesan, 2000). The organic matter contentacrossmosttest plots was below 2%, highlighting the importance of incorporating organic inputs such as compost, farmyard manure, or green manure to enhance fertility and stimulate microbial activity (Sharma & Anilakumar, 2012; KwaraPoly Soil Report, 2023). To address drainage and fertility challenges, practicessuchasraisedbedpreparation,shallowdrainagechannels,andcroprotationwith deep-rooted plants have been recommended to improve soil structure and boost sesame yields (Yohannes et al., 2015).

[bookmark: 2.3_Land_Suitability_Assessment_]LandSuitabilityAssessment

Land suitability evaluation for sesame production involves analyzing both physical and climatic characteristics toidentifyoptimalcultivationzones.Theassessmentprocessconsideredfactorssuchas soil type, slope gradient, drainage, annual rainfall distribution, and temperature patterns. By applying Geographic Information Systems (GIS) and Remote Sensing (RS) tools, it was possible to classify areas into highly suitable (S1) and moderately suitable (S2) categories according to the FAO (1976) framework. The most favorable areas were those with sandy loam soils, gentle slopes, and adequate rainfall. These findings are consistent with the work of Oyinloye et al. (2020), who reported similar patterns in central and northern Nigeria. Areasdominatedbyclaysoilswithpoordrainageorirregular rainfall were categorizedasmarginallysuitable(S3),suggestingthatwithoutinterventionssuchassoil conditioning, improved drainage, and water conservation measures, productivity would remain low.

[bookmark: 2.4_Soil_Characteristics_and_Crop_Perfor]SoilCharacteristicsandCropPerformance

The performance of sesame in the study area was closely linked to the physical and chemical properties of the soil. Fields withsandyloamandloamsoilsprovidedoptimalgrowingconditionsdue to good aeration, moderate nutrient availability, and efficient water drainage. Loam soils supported deep root penetration and better nutrient absorption, whereas heavy clay soils retained excessive moisture, leading to poor root health and higher disease incidence. Organic matter was found to be a key determinant of soil fertility, as it enhanced nutrient cycling and improved soil biological activity. The ideal pH range for sesame growth was between 5.5 and 7.5, which promoted balanced nutrient availability and reducedtheriskoftoxicitiesordeficiencies.Theseobservationsareinagreementwith earlier findings by Obigbesan & Aiyelari (1992).

[bookmark: 2.5_Climate_and_Sesame_Cultivation_]ClimateandSesameCultivation

Climate playsadecisiveroleindeterminingsesameyieldpotential.Datafromweatherrecords,farmer experiences, and long-term climatic datasets revealed that sesame grows best in areas where daytime temperatures remain between 27°C and 35°C, as supported by Pathak et al. (2014). The crop demonstrates considerable drought tolerance, making it suitable for semi-arid zones, but prolongedwet conditions during flowering reduce pod formation and seed quality. Annual rainfall amounts of 500 to 1000 mm were adequate, but a well-distributed pattern was more beneficial than high totals concentrated in short periods. Early rains were found to encourage uniform germination,whileheavy rains during floweringdisruptedpollinationandseedset.Theadaptabilityofsesametovariedclimatic conditions underscores its potential as part of climate-resilient cropping strategies.


[bookmark: _][bookmark: 2.6_Theoretical_Framework_]TheoreticalFramework

This study applies the FAO (1976) Land Evaluation Theory as its guiding principle. The framework evaluates the match between crop requirements and land characteristics, incorporating bothbiophysical parameters such as soil fertility, drainage, and slope, and socio-economic considerations including access to inputs, land tenure systems, and farmer resource capacity. By integrating these dimensions, the approach ensures that recommendations for sesame production are both environmentally sustainable and economically practical.

[bookmark: 2.7_Conceptual_Framework_]ConceptualFramework

The conceptual approach for this research illustrates how sesame productivity is influenced by the interplay between environmental factors, agricultural practices, and institutional supportmechanisms. Physical parameters such as soil type, rainfall timing, and temperaturerangesprovidethebaselinefor potential yields. These are enhanced through agronomic practices such as targeted fertilizer use, improved drainage, and timely planting schedules. At the same time, institutional elements such as agricultural extension services, favorable policies, and market linkages determine the extent to which farmers adopt and sustain sesame production. This integrated perspective emphasizes that achieving high productivity depends on aligning environmental suitability with effective management and supportive institutional frameworks.

CHAPTER THREE

RESEARCH METHODOLOGY

ResearchDesign

The study used a descriptive survey and field experimentation design, combining soil sampling, laboratory analysis, satellite climate data, and physical land evaluation.
StudyArea

Kwara State Polytechnic Commercial Farm is located in Ilorin and covers 20 hectares. Theregion lies in the Southern Guinea Savannah, with an average annual rainfall of 1,150 mm andtemperature range of 22°C to 34°C.
Population of the Study

The population includes the farm's physical land features, soil profiles, climatic data, and agricultural personnel managing the farm.
SamplingTechniquesandSampleSize

Thirty (30) soil samples were collected from the farm using a stratified random sampling technique. Soil was sampled at 0–15 cm depth. Climatic data were obtained from NASA POWER satellite database.
Methods of Data Collection

SoilSampling:TestedforpH,organicmatter,NPK,CEC,andtexture.

ClimateData:Ten-yearhistoricaldata(2014–2023)fromNASA satellite.

Topography:EvaluatedwithGPSandclinometer.

Interviews: Conducted with farm personnel on historical land use.

Instruments for Data Collection

Instrumentsincludedsoilauger,GPS,clinometer,laboratorytools,andinterview guides.



Method of Data Analysis

DescriptivestatisticsandFAOlandsuitabilityclassificationwereused.LandSuitabilityIndex (LSI) scoring was applied to classify the farm.
ValidityandReliability

Datareliabilitywasensuredbyrepeatedsoiltestingandcomparisonwith literature benchmarks. 3.9

Ethical Considerations

Permissionwasgrantedbyfarmauthorities.Respondentswereinformedandconsentedto participation.

CHAPTER FOUR


RESULTSANDDISCUSSION

This chapter presents and discusses the findings of the study based on data collected fromtheKwara State Polytechnic Commercial Farm. Results are organized and discussed in line with the specific objectives as stated in chapter one.
SoilPropertiesoftheKwaraStatePolytechnicCommercialFarm

Physical Characteristics

Analysisofthe30soilsamplesrevealedthefollowingdominantsoiltextures: Table 4.1: Results of physical properties of the soil samples (average)
	SOIL SAMPLES
	AVERAGEPERCENTAGEOFSAMPLES

	Sandy loam
	(60% of samples)

	Loamy sand
	(30%)

	Clay loam
	(10%)



In table 4.1, the result showsthatsoiltexturesarefavorableforsesamecultivationastheyallowgood drainage, root penetration, and aeration. According to Dossa et al. (2017), sesame performs best on sandy loam soils with moderate nutrient content.

Soil bulk density ranged from 1.25 g/cm³ to 1.42 g/cm³, which indicates good porosity for root development and water infiltration.
Chemical Characteristics

Table4.2:ResultsofChemicalanalysis (average)
	Parameter
	Mean Value
	Sesame	Optimum Range
	Suitability

	pH (Water)
	6.3
	5.5–8.0
	Suitable

	OrganicMatter(%)
	1.8
	>1.5
	Suitable

	TotalNitrogen(%)
	0.12
	≥0.1
	Suitable

	Available
Phosphorus (mg/kg)
	9.6
	8–15
	Suitable

	Exchangeable
Potassium (cmol/kg)
	0.38
	≥0.3
	Suitable

	Cation	Exchange Capacity (cmol/kg)
	8.2
	>6.0
	Suitable




Table 4.2 b shows the summary ofchemicalanalysisofthesoilsamples,allmeasuredparametersfall withintherecommended agronomic ranges for sesame cultivation (Ali et al., 2013). The slightly acidic pH and moderate organic matter content reflect typical savannah soils in Kwara State, making the land fertile enough for sesame growth with minimal input.
Climatic Suitability of the Study Area

Table4.3:Theresultsofclimaticconditionfrom2014–2023obtainedfromNASAachieve
	Climatic Variable
	Average Climatic condition from 2014- 2023
	Sesame	Optimal Range
	Suitability

	Annual Rainfall
	1,150 mm
	500–1,200 mm
	Suitable

	Mean Temperature
	27.5°C
	25°C–35°C
	Suitable

	Relative Humidity
	62%
	Moderate
	Suitable

	Sunshine Duration
	6–8 hrs/day
	>5 hrs/day
	Suitable

	Exchangeable
Potassium (cmol/kg)
	0.38
	≥0.3
	Suitable

	Cation	Exchange Capacity (cmol/kg)
	8.2
	>6.0
	Suitable




Table 4.3 shows the results of historical climatic data (2014–2023) obtained from NASA POWER satellitedatasetsrevealedthe following averages: The climatic profile of the farm area aligns well with sesame’s agronomic requirements. Rainfall in Ilorin and much of Kwara State is typically bimodal, with a dry period at the tail end of the growing season ideal for sesame harvest (Sharma & Singh, 2010). The average temperature and adequate sunshine support vegetative growth and seed filling.
TopographicalandDrainageCharacteristics

Table4.4:ResultsoftopographicassessmentusingGPS
	Slope gradient
	0–3% (classified as gentle slope)



	Elevation range
	270–310 meters above sea level

	Drainage pattern
	Well-drainedthroughoutmostofthe land




Table 4.4 shows the topographic assessment using GPS and clinometer revealed that the terrain is gently undulating, a desirable feature for mechanized farming and water conservation. The gentleslope reduces runoff and supports moisture retention in the root zone. Drainage is sufficient to avoid waterlogging, which is crucial for sesame, a crop sensitivetoexcessmoisture(FAO,1976).Nomajor erosion-prone areas were identified.
[bookmark: CHAPTER_ONE_] (
Land 
Component
Suitability 
Score
Classification
Soil
S1 (Highly 
Suitable)
Meets
all
sesame requirements
Climate
S1 (Highly 
Suitable)
Rainfall
andtemperature 
optimal
)CompositeLandSuitabilityClassification Table 4.5: Land suitability index













	Topography
	S1 (Highly Suitable)
	Ideal slope and drainage

	
	
	




Overall Land Suitability: S1 – Highly Suitable for Sesame Production

Based on the FAO land evaluation system, the study area was classified using the Land Suitability Index (LSI). The composite score for each factor in table 4.5.

DiscussionofFindingsinRelationtoObjectives Objective 1: Soil Evaluation
Findings show that the soil across the commercial farm has favorablepH,texture,andfertilitylevels. This confirms the suitability of the land for sesame, aligning with the results of studies by Ashri(2007) and Sadiq et al. (2019).
Objective 2: Climate Analysis

Climatic data met the optimal conditions for sesame, especially in terms of rainfall distribution and temperature. NASA satellite data affirmed that the area enjoys consistent sunshine hours and low humidity during the harvest period, minimizing post-harvest losses.
Objective3:TopographicAssessment

Thegentlyslopedandwell-drainedtopographyenhancesthefarm’sagriculturalviability.Sesamedoes not tolerate waterlogged soils, and the site’s drainage capacity makes it ideal for this crop.
Objective 4: Feasibility Recommendation




Given the soil fertility, conducive climate, and topographic conditions, the Kwara State Polytechnic Commercial Farm is highly suitable for sesamecultivation.Withminimalagronomicadjustments,the institution can introduce sesame as a viable training and commercial crop.

CHAPTER FIVE

SUMMARY,CONCLUSION,ANDRECOMMENDATIONS

Summary

Allinvestigatedparametersindicatethefarmishighlysuitableforsesame.Soilfertility,favorable climatic conditions, and gentle topography support successful sesame production.
Conclusion

TheKwaraStatePolytechnicCommercialFarmishighlysuitable(S1)forsesamecultivation. Adoption of sesame would enhance resource use, institutional training, and revenue.
Recommendations

(i) Introduce sesame cultivation in the farm.

(ii) Apply moderate fertilizer as needed.

(iii) Trainstaffandstudentsonsesame agronomy.

(iv) Consider small-scale irrigation.

(v) Conduct further variety and market studies.

Contribution to Knowledge

Thestudyshowsthatinstitutionalfarmsinsavannahzonescan support sesame, bridging a research gap in crop suitability mapping.
Cost-benefit analysis of sesame production. Region-specificpest/diseasecontrolstrategy.
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