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ABSTRACT
Continuous agricultural practices have impacts on soil properties and these impacts may be negative on soil, crop and groundwater quality. This could be as a result of the quality of water used, method of application and the nature of the soil viz the physical and chemical composition of the soil. The physical and chemical characteristics of soil at phase 1I of the Kwara State Polytechnic Commercial farm land were evaluated to assess the fertility and productivity status of the soils. Three soil samples were collected from different locations at soil depths of 0-20cm, 20-60cm and 60-100cm in the study area using soil auger. A random sampling method was used to sample soil and the soil samples were taken to the laboratory for chemical and physical analysis. Physical analysis results showed that the soil of the study area was sandy loam; the available soil moisture contents obtained is low for 0-10cm, 10-20cm and 20-30cm crop rooting depths. The low percent of soil moisture ranged from 1.05 to 1.12%. The particle density, soil bulk density and porosity were 2.63g/cm3, 1.62 g/ cm3, and 38.4% respectively. Chemical analysis results revealed that the value of soil pH lies in the alkaline side and it ranged from 7.80 to 8.81. The organic carbon ranges from 0.52 to 0.72 % of the entire soil nutrients relating to soil fertility and is available in medium proportion of organic carbon. Electrical Conductivity (EC) values ranges from 0.50 to 0.73 dSm−1 and all the soil samples have lower EC values. Available potassium content ranges from 125.31 to 630.15 kg/ha with the majority of the soil samples in the study show high available potassium. Nitrogen which is an essential plant nutrient for growth of plant canopy is low in all soil samples. The available phosphorous content of the soil is high which ranged from 15.11 to 54.13 kg/ha Therefore, it is essential to give attention to proper monitoring of the soil condition of the farm land in order to prevent soil deterioration.
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CHAPTER ONE
INTRODUCTION

1.1 Background to the Study
The continuous use of soil for agricultural activity without careful quality assessment and monitoring will rise to accumulation of salts on the soil and consequently affects the crops potential yield. A salinity problem exists if salt accumulation in the crop root zone to a concentration that causes a loss in yield. Salts in soil reduce water availability to the crop to such an extent that yield is affected. A relatively high sodium or low calcium content of soil reduces the rate at which irrigation water enters soil to such an extent that sufficient water cannot be infiltrated to supply the crop adequately from one irrigation event to the next or infiltrates too slowly to supply the crop with sufficient water to maintain acceptable yields. Certain ions such as sodium, chloride and boron from the soil accumulate in a sensitive crop to concentrations high enough to cause crop damage and reduce yields (FAO, 1994). 
Soil salinity is a major environmental factor limiting the productivity of agricultural lands. It causes land degradation and affects food production (Sharma and Rao, 1998). This problem is reducing agricultural productivity, and also putting far reaching impacts on the livelihood strategies of small scale farmers (Tanwir et al., 2003). 
In addition to its direct impact on plants, salinity creates a sodic soil whose structure is much less stable than before and is quite vulnerable to structural decline. Excessive nutrients reduce yield and unsightly deposits on fruit or leaves due to overhead sprinkler irrigation with high bicarbonate water, water containing gypsum or high in iron; and various abnormalities often associated with an unusual pH of the water (FAO, 1994). 
Some soil properties are good indicators of soil quality as they contribute to biological, physical and chemical properties of the soil. These include cation exchange capacity(CEC), soil organic matter (OM) and organic carbon (OC), exchangeable sodium percentage (ESP), electrical conductivity (EC), salinity and sodicity status, calcium (Ca), and magnesium (Mg) mineral nutrients (Adejumobi et al., 2014). However, soil physical properties include; Particle size distribution (soil texture), available soil moisture content, soil bulk density, particle density and soil porosity. 
Soils in the tropics have been reported to be low in nutrients. Nitrogen is an important and commonly deficient nutrient element in tropical soils and it is the primary element of concern in vegetable production. In order to ameliorate nutrient depleted soils, inorganic fertilizer has been used by farmers (Ojo et al., 2015).
Global drive for sustainable agriculture systems involves optimizing agricultural resources to satisfy human needs and at the same time maintaining the quality of the environment and conserving natural resources (FAO, 1998). The success of soil management to achieve productivity and maintain soil fertility depends on the understanding of how the soil responds to agricultural use and practices (Negassa and Gebrekidan, 2004).
It is therefore necessary to carry out soil sampling and analysis of physical and chemical properties of soil at the phase II of the Kwara State Polytechnic commercial farm land to ascertain the quality status of the soil for sustainable agricultural production and for proper monitoring and dealing with fluctuation of the scheme soil quality.


1.2 Statement of the Problem
The establishment of agriculture production at phase II of the Kwara State Polytechnic commercial farm land is vital to enhance crop productivity to attain food sufficiency in Kwara State and Nigeria at large. Being the virgin land, its quality status for sustainable agricultural production has not been ascertained at the commencement of 2024 farming activity. Hence, the need to carry out soil sampling and analysis of physico-chemical properties of this farm land before land clearing, tillage and planting of seeds commence and for proper monitoring and dealing with fluctuation of the scheme soil quality.
Various soil and cropping problems develop as the total salt content increases, and special management practices may be required to maintain acceptable crop yields. The soil problems most commonly encountered in agricultural soils are those related to salinity, water infiltration rate, toxicity and a group of other miscellaneous problems (FAO, 1994).
In addition to its direct impact on plants, salinity creates a sodic soil whose structure is much less stable than before and is quite vulnerable to structural decline. Excessive nutrients reduce yield and unsightly deposits on fruit or leaves due to overhead sprinkler irrigation with high bicarbonate water, water containing gypsum or high in iron; and various abnormalities often associated with an unusual pH of the water (FAO, 1994).
1.3 Aim of the Study
The aim of the study was to monitor the soil conditions at phase II of the Kwara State Polytechnic commercial farm land with particular emphasis on some physico-chemical properties to guide against soil deterioration and ensure a sustainable agricultural production.
1.4 Objectives of the Study
The specific objectives of the study were to:
(i) collect soil samples randomly in different points on the field at 0-20cm, 20-60cm and 60-100 cm soil depths.
(ii) determine some physico-chemical properties of soil through laboratory analysis; and 
(iii) make recommendations on the effects of soil properties as compare to some acceptable standards.
1.5 Justification of the Study
The establishment of agriculture production in the study area is vital to enhance crop productivity to attain food sufficiency but, in a long run, it might create adverse effect on the soil physical and chemical properties, fertility and sustainable productivity if it is not well monitored. 
Apart from the direct effects of water alone, soil structure can be dramatically and rapidly degraded in other ways by farming activities on the farm land. 











CHAPTER TWO
LITERATURE REVIEW

2.1 Crop Type, Growth and Yield
Three different arable crops such as Maize and Cassava were cultivated in the study area. Maize (Zea mays L.) is a member of grass family, Gramineae with basic structure of conspicuous nodes and internodes on the stem. The leaves grow on two opposite sides; one leaf per node. It is botanically unique among cereal crops and it is monoecious (separate male and female inflorescences on the same plant); produces grains on lateral rather than terminal branches and a cross pollinating (allogamous) species. Therefore, a natural population is usually heterogeneous (Jennifer, 1996). 
Maize will do well on soils with good fertility, abundant soil structure, good drainage and a pH above 5.5, particularly in tropical region. Expected yield for open pollinated maize is between 2.5-3.5 tons/ha, while that of hybrid maize can be between 3.5-5.5 tons/ha. New improved maize varieties are constantly being released into the market, and can produce more than 5 tons/ha. However, these higher yields require at least 60,000 plants/ha and a higher rate of fertilisation (up to 150 kg of pure nitrogen/ha) (LFNL, 2003).
According to LFNL (2003), Cassava (Manihot esculenta) is a hardy and durable crop that can survive in many marginal soils. For good growth and yield, cassava requires friable, light textured and well-drained soils containing sufficient moisture and a balanced amount of nutrients. Depending on soil type and drainage, the soil may be prepared as moulds, ridges, flat or zero-tilled. Multiple cropping with cassava is common in the humid tropics especially under rainfall conditions. 
It is propagated vegetatively using the stem and identifying the polar orientation of the node during planting is very essential. Planting can be done vertically, at an angle or horizontally. 9-18 months are required depending on the variety and the need of the cultivator. They can be harvested by hand or by using a cassava lifter. The yield of cassava varieties can range from 15 to 30 t/ha. However, new triploids can reach a yield of up to 40 t/ha. These triploids varieties are increasingly becoming available.
2.2 Crop Yield and Growth As Affected by Environmental and Climatic Factors                        
In humid tropical regions, the high energy input, the high humidity of the air will reduce the evapotranspiration demand. In such an environment, the air is already close to saturation, so that less additional water can be stored by crop. Variations in wind alter the aerodynamic resistance of the crops and hence their crop coefficients and developmental stages which in turns affect their growth.  
Too much water will result in water logging which might damage the root and limit root water uptake by inhibiting respiration. Cultivation practices and the type of irrigation method can alter the microclimate, affect the crop characteristics or affect the wetting of the soil, crop surface and yield. A ruminant animal can injure a crop plant and reduce fruit yield by feeding on the foliage or emerging fruit stalks (FAO, 1998).
Environmental factors such as soil salinity, poor land fertility, limited application of fertilizers, the presence of hard or impenetrable soil horizons, the absence of control of diseases and pests, animals, weeds, soil water content and poor soil management may limit the crop development and reduce crop yield. The evapotranspiration and photosynthesis process which are essentially important for crop growth and development are determined by the amount of energy available to vaporize and remove water vapour from the evaporating surface. 
Solar radiation is the largest energy source and is able to change large quantities of liquid water into water vapour. Part of the solar energy is used to heat up the atmosphere and the soil profile. The solar radiation absorbed by the atmosphere and the heat emitted by the earth increase the air temperature. The sensible heat of the surrounding air transfers energy to the crop and exerts as such a controlling influence on plant growth and development. In sunny, warm weather the loss of water by crop is greater than in cloudy and cooler weather (FAO, 1998).
In addition, the principal factors affecting crop growth and yield are climatic parameters (radiation, air temperature, humidity and wind speed) which provide energy for crop development. The favorable climatic environment can ensure high crop yields. Conversely, unfavorable conditions can negate or diminish the full growth (FAO, 1998). They are the components of all factors which influence plant growth and yield to the exclusion of the genetic factors.
	
2.3 Effect of Soil Physical Properties on Crop Growth and Development
Apart from the direct effects of water alone, soil structure can be dramatically and rapidly degraded in other ways by deforestation. The depth of the local water table represents a hydrological steady-state or balance between the addition to, and removal of water from the landscape. This balance is disturbed by vegetation removal, often leading to a shallower water table. Losses of water from this soil by evapotranspiration then allow the salt to accumulate near the soil surface and are quite vulnerable to structural decline. 
2.3.1 Soil Physical Properties
2.3.1.1 Soil Moisture Content 
As water is the most limiting factor in the arid to semi-arid areas, soil moisture determination is of major significance. Soil moisture influences crop growth not only by affecting nutrient availability, but also nutrient transformations and soil biological behavior. Therefore, soil moisture is routinely measured in most field trials. While it can be assessed in the field by the neutron probe, the gravimetric approach is more flexible, as samples can be readily taken from any soil situation. All analyses in the laboratory are related to an air- or oven-dry basis, and therefore must consider the actual soil moisture content (Sparks et al., 1966). 
2.3.1.2 Water Holding Capacity 
The water-holding capacity (WHC) is defined as the amount of water held in the soil after the excess gravitational water has drained away and after the rate of downward movement of water has materially ceased. Stage of field capacity is attained in the field after 24 to 72 hours of saturation; this is the upper limit of plant-available soil moisture. There is a distinction between soil water content, (the percent water on an oven-dry weight basis), and the soil water potential (the energy status of water in the soil), which is usually expressed in pressure units (Pascal or bar). 
2.3.1.3 Particle Size Distribution 
Individual soil particles vary widely in any soil type. Similarly, as these particles are cemented together, a variety of aggregate shapes and sizes occur. For standard particle size measurement, the soil fraction that passes a 2-mm sieve is considered. Laboratory procedures normally estimate percentage of sand (0.05 – 2.0 mm), silt (0.002 – 0.05 mm), and clay (<0.002 mm) fractions in soils. 
Particle size distribution is an important parameter in soil classification and has implications for soil water, aeration, and nutrient availability to plants. Also, soil texture is an important property for agricultural soil, road beds, septic disposal systems, influences fertility, drainage, water-holding capacity, aeration, tillage, and bearing strength of soils. Because texture is so important, it is a standard physical soil test. 
Once the percentage of sand, silt, and clay is measured, the soil may be assigned a textural class using the USDA textural triangle as shown in Figure 2.1. Within the textural triangle are various soil textures which depend on the relative proportions of the soil fractions. Twelve soil textural classes are recognized and their compositions are designed on a textural triangle. The class name can be determined by plotting these values on a textural triangle using the following technique: 
(1) Clay; extend line horizontal from the percent clay (parallel with base of triangle, sand). 
(2) Silt; extend line downward from percent silt at 60° (parallel with right side of triangle, clay). 
(3) Sand; extend line upward from percent sand at 120° (parallel with left site of triangle, silt). 
[image: ]
Figure 2.1: USDA soil textural triangle

2.3.1.4 Soil Structure 
Soil structure is defined as the arrangement of the soil particles. With regard to structure, soil particles refer not only to sand, silt and clay but also to the aggregate or structural elements, which have been formed by the aggregation of smaller mechanical fractions. The size, shape and character of the soil structure varies, which could be cube, prism and platter likes. On the basis of size, the soil structure is classified as: very coarse (>10 mm), coarse (5-10 mm); medium (2-5 mm); fine (1-2 mm); and very fine (<1 mm). Depending upon the stability of the aggregate and the ease of separation, the structure is characterized as: Poorly developed, weekly developed, moderately developed, well developed, and highly developed. 
2.3.1.5 Soil Bulk Density 
Soil bulk density (BD) is ratio of the mass (oven-dry weight) of the soil to the bulk volume expressed in grams per cubic cm (g/cm3) or tons per cubic meter (t/m3), which includes the volume of both solids and pore space at a specified soil water content (usually the moisture content at sampling). The BD may be dependent on soil conditions at sampling time. Changes in soil swelling due to changes in water content can alter BD. Soil mass remains fixed, but the volume of soil may change as water content changes. 
Bulk density is a parameter that indicates soil structure and void space. The BD is required to calculate porosity when particle density is known, to convert weights to volume, and to estimate weights of soil volumes too large to weigh. It is also required to convert data from a weight to a volume basis, to estimate saturated hydraulic conductivity (Ks), and to identify compacted horizons. For example, the volumetric content of water in a soil layer is obtained by multiplying the gravimetric water content by the product of the BD and the volume of the soil layer. 
Soil BD is an indirect measure of the total pore space which is also affected by texture and structure. The BD of fine textured mineral soils usually ranges from about 1.0 to 1.5 g/cm3, and that of sandy soils from 1.3 to 1.7 g/cm3. The bulk density of organic soils is usually much less than that of mineral soils and may be as low as 0.4 g/cm3. Bulk density and total pore space are readily altered by tillage operations. 
2.3.1.6 Particle Density 
Soil particle density (PD) is defined as the ratio of the mass (oven dry weight) of the soil particles to the particle volume expressed in grams per cubic centimeter (only solid no pore space). The volume of soil is determined by measuring the volume of water displaced by the particles. The magnitude of PD depends on the type of minerals in the particles, and the content of organic matter (OM) in the soil. The particle density of most soils varies from 2.60 to 2.75 g/cm3. When the average PD is not known, a value of 2.65 g/cm3 is generally assumed. Organic soils have a lower PD since OM has a density of 1.2 – 1.5 g/cm3. However, PD is used with BD to calculate soil porosity. Two methods for PD determination are common. 

2.3.1.7 Total Pore Space and Porosity 
The total pore space (TPS) consists of the PS between adjacent sand, silt and clay particles and those between aggregates. Percent pore space (PS) is the ratio of the volume of voids in a soil to the total volume (bulk volume) of the soil times 100. Texture and structure are the main factors governing the amount of PS in soil. The organic matter (OM) affects pore space indirectly by improving structure. If the aggregation of a particular soil is increased, the TPS increases, and the weight per unit volume or BD of the soil decreases. A medium textured mineral soil that is in good structural condition for plant growth has a PS of about 50 %. This PS is important for gas exchange (O2 and CO2) between the soil and the atmosphere, and water storage and movement. The PS is filled with air and water. Depending on pore size, pore spaces are given the name macro-pores (large) or micro-pores (small). There is no sharp line of demarcation between the two pore sizes. Pore space can be calculated using Equation 1.
Pore space (%) = (PD-BD) /PD x 100                                (1)

Where: 
PD = Particle density (g/cm3) 
BD= Bulk density (g/cm3)
2.3.1.8 Infiltration Rate
The infiltration rate is the velocity or speed at which water enters into the soil. It is usually measured by the depth (in mm) of the water layer that can enter the soil in one hour. An infiltration rate of 15 mm/hour means that a water layer of 15 mm on the soil surface will take one hour to infiltrate (FAO, 1994)
In dry soil, water infiltrates rapidly. This is called the initial infiltration rate. As more water replaces the air in the pores, the water from the soil surface infiltrates more slowly and eventually reaches a steady rate. This is called the basic infiltration rate. The infiltration rate depends on soil texture (the size of the soil particles) and soil structure (the arrangement of the soil particles) and is a useful way of categorizing soils from an irrigation point of view (FAO, 1994).

2.4 Implication of Chemical Properties on Agricultural Soil
2.4.1 Exchangeable Sodium Percentage (ESP)
Exchangeable Sodium Percentage (ESP) gives a measure of the percentage of sodium ions out of the total base cations. It is recognised as one of the indices of salinity with a reported threshold of 15%. Exchangeable Na or that held on the exchange sites or surfaces of clay minerals, is normally the dominant portion of total extractable Na. When ESP = 15 a critical values of ESP above which most crops are affected, causing changes in soil slow infiltration which is negative to crop growth (Lebron et al., 2002). 
2.4.2 Cation Exchange Capacity (CEC)
Cation Exchange Capacity (CEC) is an estimate of the capacity of a soil to hold or absolve positively charged nutrients known as cations. The major soil cations include; calcium (Ca+2), potassium (K+2), sodium (Na+) and magnesium (Mg+2), hydrogen (H+) and aluminium (Al+3). It is primarily influenced by soil type, pH level and amount of organic matter, hence, the higher the CEC, the more the clay and organic matter content present in the soil. The significance of pH lies in its influence on availability of soil nutrients, solubility of toxic nutrient elements in the soil, physical breakdown of root cells, and CEC in soils whose colloids (clay/humus) are pH-dependent and biological activity (ICARDA, 2013). 
Several methods are available for CEC determination (Rhoades, 1982). Most methods involve saturation of the soil with an index cation (NH4), removal by washing of excess cation, and subsequent replacement of the adsorbed index cation by another cation (Na) and measurement of the index cation in the final extract (Richards, 1954). Modified procedures have been introduced because of high Ca solubility in calcareous and gypsiferous soils (FAO, 1990; Rhoades and Polemio, 1977).


2.4.3 Soil pH
Soil pH which is probably the most commonly measured soil chemical properties indicates alkalinity or acidity of the soil. It is also an excellent indicator of a soil’s suitability for plant growth which in turns affects the suitability of soil nutrients to the crop. However, crops vary in their acidity tolerance, growing best in a narrow pH range, while the desirable pH range for optimum plant growth also varies among crops. Soil pH is a crucial soil indicator, and is defined as the negative log of the hydrogen ion activity. Since pH is logarithmic, the H-ion concentration in solution increases ten times when its pH is lowered by one unit. The pH range normally found in soils varies from 3 to 9. Various categories of soil pH may be arbitrarily described as follows: Strongly acid (pH < 5.0); moderately to slightly acid (5.0-6.5); Neutral (6.5-7.5); moderately alkaline (7.5-8.5), and Strongly alkaline (> 8.5) (ICARDA, 2013).
2.4.4 Magnesium (Mg2+)
Magnesium (Mg2+) is another secondary macronutrient required by plants, vital for chlorophyll production or plant photosynthesis. It helps legume nodules fix nitrogen; mores phosphorus within the plant and in important for enzyme reactions. Magnesium deficiencies in different plants are shown by different symptoms (Tesfai et al., 2002).
2.4.5 Calcium (Ca2+)
Calcium (Ca2+) is a secondary macronutrient required by plants, important for cell nutrition, improving plant absorption of other nutrients and making plants respond better to environmental and disease stresses. It was stated the beneficial use of calcium in the soil; soil structure stabilization and combating of soil acidity. It is also observed that soils that are acidic are usually deficient in calcium. Calcium availability is closely related to soil pH (Tesfai et al., 2002).   
2.4.6 Sodium (Na2+)
Sodium (Na) can be extracted with ammonium acetate solution in the same way as K, while soluble-Na can be obtained in a water extract obtained from a saturated paste as for EC. Subsequently, Na in the extract can be determined by flame photometry, where Na emits a sparkling yellowish-red color (ICARDA, 2013).
2.4.7 Soil Organic Carbon (SOC)
Soil organic carbon (SOC) is the carbon associated with soil organic matter. It promotes soil structure by holding the soil particles together as stable aggregates and improves soil physical properties such as water holding capacity, water infiltration, gaseous exchange, root growth and ease of cultivation. The actual amount of OC present in the soil is a function of a number of factors; rainfall, temperature, vegetation and soil type. Soil Organic Carbon (SOC) ranges from being the dominant constituent of peat or muck soils in colder regions of the world to being virtually absent in some desert soils. Cultivated, temperate-region soils normally have often than 3 – 4 % SOM, while soils of semi-arid rainfed areas, such as in the WANA region, have normally less than 1.5 % SOM (ICARDA, 2013).
2.4.8 Soil Organic Matter (SOM)
Soil organic matter (SOM) represents the remains of roots, plant material, and soil organisms in various stages of decomposition and synthesis, and is variable in composition. Though occurring in relatively small amounts in soils, organic matter (OM) has a major influence on soil aggregation, nutrient reserve and its availability, moisture retention, and biological activity (ICARDA, 2013). Soil Organic Matter (OM) is the organic fraction of the soil that is made up of decomposed animal and plant materials as well as microbial organisms, without involving fresh and un-decomposed plant materials, such as straw and litter, lying on the soil surface. The decomposition makes certain nutrients such as nitrogen, phosphorus and a range of other nutrients available for plant growth. Organic Matter also acts as buffer against toxic and harmful substances (i.e.) lessen their effects (Yin, 2008).
Organic matter/organic carbon can be estimated by volumetric and colorimetric methods. However, the most common procedure involves reduction of potassium dichromate (K2Cr2O7) by organic compounds and subsequent determination of the unreduced dichromate by oxidation-reduction titration with ferrous ammonium sulfate. This method is referred to as the Walkley-Black method (Walkley, 1947; FAO, 1974). 


CHAPTER THREE
MATERIALS AND METHOD

3.1 Description of the Study Area
The study area is located at the South East Wing of Kwara State Polytechnic Ilorin main campus, in Moro Local Government Area of Kwara State. It is approximately located between latitude 080 33 16.4 N, longitude 040 38 04.2 E and latitude 080 33 38.4 N and longitude 040 38 20.6 E of Greenwich Meridian. The study area is at kilometer 10 off old Ilorin- Jebba road. The Polytechnic entrance is between Elekoyangan and Oke-Ose village along the road. The Polytechnic land was carved out of the present Moro Local Government area of Kwara State. The Polytechnic is having boundary with Ilorin East Local Government. Figure 3.1 is the map of the study area. Figure 3.2 is the perimeter map of the Kwara State Polytechnic commercial farm land.


[image: C:\Users\USER\AppData\Local\Temp\4-Figure2-1.png]
 Figure 3.1: Map of the study area





	
Figure 3.2: Perimeter map of the Kwara State Polytechnic commercial farm land
Source: www.Googlemap.com


3.2 Soil Sampling Method
Three soil samples were collected randomly from different locations at soil depths of 0-20 cm, 20-60 cm and 60-100cm in the study area using soil auger. The soil samples were taken into polythene bags and labeled accordingly. The collected soil samples were air dried, gently crushed and sieved through 2 mm mesh for laboratory analysis. The undisturbed soil samples were collected using core cutters and sealed immediately on both edges with candle wax melted on the field to prevent loss of moisture. Soil sampling operation is shown in Plate 3.1.
[image: C:\Users\hp\Downloads\IMG-20230710-WA0017.jpg]
Plate 3.1: Soil Sampling Operation using Soil Auger


3.3 Soil Analysis Method
3.3.1 Soil Chemical Analysis 
The following methods were employed by the scientist in the laboratory for soil chemical analysis:
(i) Soil pH was determined by pH meter in soil-water and soil-KCL filtrates.
         (ii) CEC was determined titrimetrically, following sequential leaching with ammonium acetate, 95% ethanol, potassium chloride; and distillate collected over 2%.
(iii) Exchangeable sodium percentage (ESP) was observed by dividing total exchangeable sodium by the cation exchange capacity multiplied by 100.	
(iv) Organic carbon (OC) expressed in percentage was determined using Walkley-Black wet digestion method. 
         (v) Organic Matter (OM) in percentage was done by calculation: OM = OC x 1.723  
        	 (vi) Calcium and Magnesium were determined using Atomic Absorption 	Spectrophotometer.

3.3.2	Physical Analysis
The following methods were employed for soil physical analysis:
(i) The particle size analysis was done by hydrometer method, employing sodium hexametaphosphate [Na (HPO4)6] calgon as the dispersing agent.
(ii) The available soil moisture content was determined using a digital moisture Analyser.
(iii) Soil bulk density was determined by employed a core method.
(iv) Particle density was used with bulk density to calculate soil porosity. 


CHAPTER FOUR
RESULTS AND DISCUSSION

4.1 Results of Physical Analysis
The parameters evaluated for soil physical properties include soil texture, moisture content, porosity and bulk density. Results of the soil particle size analysis revealed that soil in the study area is sandy loam, using USDA textural classification triangle chart. This indicates that the soil is generally very light-textured with sand percentage averaging more than 75% and loam is 25%. The particle size distribution of the soils is shown in Table 4.1. Therefore, the soils appear moderately suitable for agricultural production, but may be drought prone.
Table 4.1: Average particle size distribution of the soil 
	S/N
	Depth (cm)
	Sand (%)
	Silt (%)
	Clay (%)
	Textural class (USDA)

	1
2
3
	0-10
10-20
20-30
	71
69
76
	12
16
12
	17
15
12
	Sandy Loam
Sandy Loam
Sandy Loam



The available soil moisture contents obtained is low for 0-10cm, 10-20cm and 20-30cm crop rooting depths. The low percent of soil moisture ranged from 1.05 to 1.12% and it is an indication that enough moisture is not readily available to support plant growth which may reduce crop yield. The field capacity, permanent wilting point and available water content are called the soil moisture characteristics. Soil moisture content is a portion of water which is easily extracted by the plant and it is about 75% of available water in the soil (FAO, 1985).
Bulk density was determined by measuring the mass of soil in a cylinder of known volume. Cylinder’s inside volume is equal to soil volume. After pushing the soil out of cylinder, it was dried in oven at 1050C until it reaches a constant weight. The bulk density was calculated by dividing the oven-dry mass by cylinder volume. Soil porosity in a soil consists of that portion of the soil volume not occupied by solid particles, either mineral or organic. It was calculated by dividing the volume of voids (pore space), by the volume of solids (soil particles). Thus; 

(1) Cylinder volume (
      = (3.142) (2.06 cm2) (10.16)
      = 135.45 cm3	

(2) Volume of water displaced by soil 9.5 cm3

(3) Particle density 

    = 
    = 2.63g/cm3

(4) Bulk density 

= 
= 1.62 g/ cm3

(5) Soil Porosity 

= 
= 38.4%
4.2 Results of Chemical Analysis
The results of the chemical analysis are presented in Table 4.2 and in Figure 4.1 to 4.9.
Table 4.2: Results of the selected average soil chemical properties 
	S/N
	Parameter
	0-20cm
	20-60cm
	60-100cm

	1
2
3
4
5
6
7
8
9
10
	pH
Mg++ (me/l)	
Ca++ (me/l)
Na+ (me/l)
OC (%)
OM (%)
P (mg/l)
ESP (%)
CEC (me/l)
SAR (meg/l)
	6.52
1.36
5.25
0.25
0.23
0.17
28.34
10.00
5.34
0.14
	5.30
1.16
4.36
0.16
0.14
0.16
26.06
9.11
4.76
0.10
	6.87
2.26
6.22
0.65
0.27
0.13
20.28
5.90
5.52
0.32



Soil pH is a measure of soil acidity and alkalinity. The minimum and maximum soil pH values are 5.30 and 6.87. Soil pH on the field was moderately to slightly acidic, as given by Hert et al., 1999 in Table 4.3 and indicates a decrease from 0-20cm to 20-60cm soil depth and subsequently tending towards neutral as shown Figure 4.1. According to United State Department of Agriculture (USDA), too high or too low soil pH leads to deficiency of many nutrients, decline in microbial activities, decrease in crop yield, and deterioration of soil health. Therefore, the soil is thus suitable for crop growth.



Table 4.3: Soil pH ranges
	S/N
	Ranges
	pH

	1
2
3
4
5
6
	Strongly acidic
Moderately acidic
Slightly acidic
Neutral
Moderately alkaline
Strongly alkaline
	Below 5.1
5.2-6.0
6.1-6.5
6.6-7.3
7.4-8.4
Above 8.5


Source: Hart et al., 1999

[image: ]
Figure 4.1: The soil available pH at three depths
The average organic carbon ranged from 0.142-0.267% of the entire soil nutrients relating to soil fertility. According to Velayutham, 2006 the organic carbon for the soil is considered high if it is within the range of 0.96-1.08%. It is observed from Figure 4.2 that the level of organic carbon has decreased from surface depth (0-20cm) to the second depth (20-60cm) and sharply increased from second depth (20-60cm) to third depth (60-100cm) of the soil depths. 

[image: ] 
Figure 4.2: The average organic carbon at three depths

Phosphorus is an essential macro-nutrient which is relatively needed by crops in large quantity for proper growth and development. The different level of the soil phosphorous on the soil at three depths is shown in Figure 4.3. Available phosphorous content of the soil is high and larger from 20.276 to 28.342mg/kg. However, the soil will be good for crop that required much phosphorus. 
[image: ]
Figure 4.3: The soil phosphorous at three depths
Sodium, which determines the sodicity status of a soil is generally low and ranged from 0.156 to 0.653me/l. It is observed from Figure 4.4 that the level of sodium slightly decreased from soil surface depth (0-20cm) downward to the second depth (20-60cm) and also slightly increased to the third depth (60-100cm). The low sodium level in the soils indicates a non-sodic status of the soils and thus good for irrigation (Joseph et al., 2014). Excessive sodium level that occurred in the study area was resulted from irrigation water with high sodium content. 
[image: ]
Figure 4.4: The soil sodium at three depths

Exchangeable sodium percentage (ESP) gives the measure of the potential sodium problem and is the percentage of sodium ions out of the total base cations (Ca2+, Mg2+, K+ and Na+) Marx et al., 1997. ESP value of the soil ranged from 5.90 to 10.0%. It slightly decreased from soil surface depth (0-20cm) to the second depth (20-60cm) and decreased sharply to the third depth (60-100cm) as shown in Figure 4.5. However, the ESP value has not exceeded 10% which could result to problem on the soil. The implication of a high ESP value on the soil is soil deterioration or damage and unhealthy soil condition as stated by Marx et al., 1997. 



[image: ]
Figure 4.5: The soil ESP at three depths

The calcium in the soil of the study area is generally moderate and ranged from 4.36 – 6.22 me/l. It can be deduced from Figure 4.6 that there is a decrease in the calcium level from the soil surface depth to the second depth (20-60cm) and subsequently increased to the third depth (60-100cm). The decrease may be resulted from leaching of this element during irrigation. This increase could be related to the increase in pH observed which in tending towards moderate to slightly acidic. It indicates that irrigation has led to increase in calcium level of the soil. 

[image: ]Figure 4.6: The soil calcium at three depths
Magnesium ranged from 1.16 – 2.26 me/l and been the dominant cation. In Figure 4.7, magnesium level slightly decreases from soil surface depth (0-20cm) to the second depth (20-60cm) and increased sharply from the second depth to the third depth (60-100cm). Magnesium is one of the secondary macronutrient required by plant, it deficiency causes leaf yellowing with brilliant tints (Yin, 2008).The organic matter of the soil is moderate ranging from 0.133 - 0.165% due to rapid rate of organic matter decomposition as a result of available moisture during irrigation.  
[image: ]
Figure 4.7: The soil magnesium at three depths

Figure 4.8 shows a decline in organic matter level of the soil at the soil surface depth. The soil is considered moderately suitable for irrigation due to moderate organic matter contents of the soil. 

[image: ]
Figure 4.8: The soil organic matter at three depths

Cation exchange capacity (CEC) is a measure of soil capacity to retain and release element such as Ca, K, Mg, and Na (Marx et al., 1997). It is used as one way of estimating soil fertility and a good indicator of soil quality and productivity. It is observed that the CEC value has increased from the soil surface depth (0-20cm) to the second depth (20-60cm) and a rapid decrease occurred from second depth to the third depth (60-100cm) as shown in Figure 4.9. It ranged from 4.76 to 5.52me/l. Soils with higher value of CEC are considered fertile while soils with lower value of CEC are considered as non-fertile. The marked increase from the second depth (20-60cm) to the third depth indicates that irrigation has contributed to increased level of CEC. Thus the soil is currently falls within low to medium level as given by Edmeades et al., 1998.

[image: ]
Figure 4.9: The soil CEC at three depths













CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS


5.1 Conclusions
The following conclusions were drawn from the study:
(i) The soil of the study area is predominantly sandy loam and the soil has high value of low soil moisture content. 
(ii) In this study, the soil bulk density, soil porosity and particle density are 1.62g/ cm3, 38.4% and 2.63g/cm3 respectively.
(iii)  Conclusively from study area, the soil sample show medium proportion of organic carbon. 
(iv)  The higher nutrient fertility status in irrigation fields might be associated with intensive cultivation of crops. 
(vii) Classification criteria in the study area showed normal soil pH. 
(viii) The majority of soil samples low status of available phosphorous was found in all soil samples the generated nutrient status information can serve as an effective tool for farmers and policy makers in adoption of site specific nutrient management practices.

5.2 Recommendations
             The following recommendations were drawn from conclusions:
(i) For efficient production output, manure or compost should be applied in appropriate proportion to stabilize and correct nutrient deficiency in the soil.
(ii) Periodical test has to be conducted to ascertain any changes in values obtained.
(iii) Careful selection of crop and management alternatives is required if full yield potential is to be achieved.
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Figure 2: Guide map of the central point of the study area (kwara state polytechnic, permanent site)




image4.png
SITE PLAN
OF
PART OF KWARA STATE POLYTECHNIC FARM-A
AT KWARA STATE POLYTECHNIC QUATERS, VIA AKUO VILLAGE,

'MORO LOCAL GOVERNMENT AREA,
KWARA STATE.

'U.T.M coordinate of TP4 (WGS84)
678228.00mE ; 946556.00mN





oleObject1.bin

image5.jpeg




image6.wmf
h

r

Vc

2

)

P

=


oleObject2.bin

image7.wmf
=

)

(

Vws


oleObject3.bin

image8.wmf
)

(

)

(

)

(

Vws

edbysoil

terdisplac

Volumeofwa

Ms

ieve

edthroughs

samplepass

Massofsoil

s

=

r


oleObject4.bin

image9.wmf
5

.

9

25


oleObject5.bin

image10.wmf
)

(

)

(

)

(

Vc

linder

VolumeofCy

Mds

driedsoil

Massofoven

b

-

=

r


oleObject6.bin

image11.wmf
45

.

135

9

.

218


oleObject7.bin

image12.wmf
100

1

)

(

x

nsity

Particlede

y

Bulkdensit

s

-

=

l


oleObject8.bin

image13.wmf
100

63

.

2

62

.

1

1

x

-


oleObject9.bin

image14.png
CERCE LA soil depth - Wb

wome | ot el romin oua tevew Viw _Dovioper @-ox
= b = = == S a4
B e P—— e 7 [ [ b7
P framarare | (B4 8 A e cene - (8900 ]| Conttios sy || T G e e A
\ - Gl B
. v
T
2
S0 )
4 ot Otz O Gt Grats  Grats_ Gurs G Grars_ Grario_Shets shotz _ sho ML
Resty 7]

2 EIEENC N IEE





image15.png
C RN S 50 depth - Microsoft Excel - =
O s e — TR AN T Y
" romae BTN 8 e co-| Rz S .| e e e St
o :
.
i
g s 3
o= ) o
koo

Wb n Ot Otz Guts Gt | Charts. Gets  Gat  Guts  Gand Gtio  Sweti  Shest2 Shed
&=





image16.png
H9- -+ soil depth - Microsoft Excel S

Home Insert Page Layout Formulas Data Review View Developer @ - = x
% cut == o — E“ 1 || = : X Autosum - A- lﬁ
-2 -l = - = Wrap Text | General - -_— P
el A (] |Spwee fomems ISR R U S @l
OErEEErers S ot - | {8l ]| enaonal romat et || s Dot rora Sones Fnas
- Format Painter Tojerjlara 5 Mero =2/ Formatting - as Table - Styles - ||~ - - 2Clears  Fifter- Select~
ot v
B I
»
©
g
EES
o
5
o
o 00 w00
‘Soil Depth (cm)

Wb W Charti  Chartz , Chart3 , Charté , Charts Charté ~Chart7 | Chart8 , Charto  Chartl0  Sheetl . Sheet2 .~ Sheel NI m





image17.png
H9- -+ soil depth - Microsoft Excel S

Home Insert Page Layout Formulas Data Review View Developer @ - = x
% cut == o — E“ 1 || = : X Autosum - A- lﬁ
-2 -l = - = Wrap Text | General - -_— P
el A (] |Spwee fomems ISR R U S @l
OErEEErers S ot - | {8l ]| enaonal romat et || s Dot rora Sones Fnas
- Format Painter Tojerjlara 5 Mero =2/ Formatting - as Table - Styles - ||~ - - 2Clears  Fifter- Select~
- L v
o I
os
o
Lo
3
£
o
o
“
o
o 00 w00
‘Soil Depth (cm)

Wb W Charti  Chart2 ~Chart3 | Chart4 , Charts Charté . Chart7  Chorts . Charto  Chart10 ~Sheetl . Sheet2 .~ Sheel I m





image18.png
H9- -+ soil depth - Microsoft Excel S

Home Insert Page Layout Formulas Data Review View Developer @ - = x
% cut == o — E“ 1 || = : X Autosum - A- lﬁ
-2 -l = - = Wrap Text | General - -_— P
el A (] |Spwee fomems ISR R U S @l
OErEEErers S ot - | {8l ]| enaonal romat et || s Dot rora Sones Fnas
- Format Painter Tojerjlara 5 Mero =2/ Formatting - as Table - Styles - ||~ - - 2Clears  Fifter- Select~
- L v
2 I
o
s
e
.
2
o
o 00 w00
‘Soil Depth (cm)

Wb W Charti  Chartz  Chart3 , Chart4  Charts Charté . Chart7 Charts | Chart9  Charti0  Sheetl . Sheet2 .~ Sheel NI m





image19.png
H9- -+ soil depth - Microsoft Excel S

Home Insert Page Layout Formulas Data Review View Developer @ - = x
% cut == o — E“ 1 || = : X Autosum - A- lﬁ
MR | = - = Wrap Text | General - -_— P
el A (] |Spwee fomems ISR R U S @l
DErEEErers S ot - | {8l ]| enaonal romat et || s Dot rora Sones Fnas
- Format Painter Tojerjlara 5 Mero =2/ Formatting - as Table - Styles - ||~ - - 2Clears  Fifter- Select~
- L v
’ I
.
5
o
3
£
3 3
2
.
o
o 00 w00
‘Soil Depth (cm)

Wb W Charti  Chartz | Chart3, Chart4 , Charts Charte ~Chart7 , Charts . Charto Chart10 ~Sheetl . Sheet2 .~ Sheel NI m





image20.png
9-o-F). soil depth - Microsoft Excel -

vome | bt el o Ooa e Vi Dot 6. x
= ko = = . == Fyveways
e T (w et e B3| T o B e 4
W romaraner | (B2 8B A e o~ [ %[5 8 Contors e Gt | o oottt | 00 st pman
Fo—

.

S e )
W oo n| Cutl _chart2, G Crans _Gurts  Gats Gt Gt _Charo __Grario__Sheeti__Sheerz__shed L





image21.png
H9- -+ soil depth - Microsoft Excel S

Home Insert Page Layout Formulas Data Review View Developer @ - = x
% cut == o — E“ 1 || = : X Autosum - A- lﬁ
-2 -l = - = Wrap Text | General - -_— P
el A (] |Spwee fomems ISR R U S @l
OErEEErers S ot - | {8l ]| enaonal romat et || s Dot rora Sones Fnas
- Format Painter Tojerjlara 5 Mero =2/ Formatting - as Table - Styles - ||~ - - 2Clears  Fifter- Select~
- L v
o I
_w
£
:
B
oos
o
o
o
o 00 w00
‘Soil Depth (cm)

Wb W Charti  Chartz , Chart3 , Charté , Charts ~Charte | Chart7  Charts . Charto  Chart10 ~Sheetl . Sheet2 .~ Sheel NI m





image1.jpeg
CERTIFICATION
cd out by

This is to centify that this research work was c
OWOLABI PAUL ENITAN with Maic No. ND/23/ABE [FT/0038, and i
s been read and approved as meeting past of the requirement for the reward
(ND) in Agricultural and Bio-Environmental

of National Diploma
incering Technology, Institute of Technology, Kywara State Polytechmic,

En

otk
% 29 |A{~e
DATE

ENGR. DAUDA K. A
(Project Superyisor)

29 rﬁﬁ’va\/
DATE

ENGR. OYEBANRE O.D
(Project Coordinator)

ENGR. DAUDA K.A DATE
(Head of Department)

Engr. Dr. Mrs Yusuf, RO
EXTERNAL





