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Abstract 

The automatic Beerkan Assessment of soil Transfer Parameter procedure of soil hydraulic classification was 
adopted to evaluate in-situ saturated hydraulic conductivity of a sandy loam alfisol, also known as fertile soil. The 
study adopted an experimental site of about 22m long and 20m wide with 2m by 2m grid points staked out. The 
required infiltration tests were carried at 25 randomly selected grid points at 20cm depth interval to 100cm depth 
except where limiting dense concentration sublayer was encountered. The infiltrometer was a 2.3mm thick steel ring 
of 8.4cm internal diameter and height 8cm driven to a depth of 3cm. The tests lasted until steady state rate was 
achieved. Bulk soil samples were obtained from each test point for the determination of initial gravimetric 
content, a hydrometer experimental method was used to obtain the particle size distribution and core samples 
where used for the determination of post infiltration of the soil water content and the respective bulk density of the 
initial gravimetric soil moisture content were determined at different ranges. 

 Keywords: Soil Hydraulic, Conductivity, Beerkan Approach, Sandy Loam, Gravimetric Soil Moisture 

1. Introduction
Understanding the dynamics wilderness of soil hydraulic features is very crucial for the simulation of water movement in 
the soil, which is useful in understanding fluid flow and transport processes and design of irrigation systems. The act 
of water moving in the soil transpire under some conditions which might be either under saturated or unsaturated situation 
because of the pores which are existing in the soil mass. Soil hydraulic characteristics can be attained via laboratory and 
field quantification. Saturated hydraulic conductivity is dependent on soil property, it is sensitive to the soil sample. 
Among the important soil hydraulic properties is the soil hydraulic conductivity which can be determined in the 
laboratory or on the field. The laboratory determination of hydraulic conductivity rarely represents the field condition 
because it is usually carried out on a disturbed soil core obtained from the field. There has been extensive field 
determination of   hydraulic conductivity but very of such relates to local soils especially in the case of Nigeria. 
Beerkan method of determining saturated hydraulic conductivity has been used in many studies of infiltration 
variability(Braud et al., 2005, Di Prima et al., 2018, Bagarello et al., 2014). The Beerkan method is more attractive and 
economically suitable in the characterization of the hydraulic features of loamy soil than other traditional hydraulic 
characterization methods which are technically and are very expensive(Aiello et al., 2014). 

Lassabatere et al. (Lassabatere et al., 2006) illustrated the Beerkan approach which was targeted at estimating 
the features of soil transfer parameters named as BEST, the approach was established to deduce the water preservation 
curve as well as the hydraulic conductivity curve as described by their shape and scale restrictions. The Beerkan approach 
appraises the shape parameters through the analysis obtained though the particle size distribution investigation as well 
as the scale parameters deduced from the infiltration experimentations which was at insignificant pressure head. Based 
on several studies which has been carried out using the BEST approach, it seems the BEST method is found suitable 
and easy to use and as well its affordable in terms of cost in carrying out characterization of hydraulic features of soil. 
In this procedure, an easy field infiltration test is required using a ring at the soil surface to evaluate both the saturated 
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hydraulic conductivity, water preservation and the hydraulic characteristics(Xu, Kiely & Lewis, 2009). 
There is a need for adequate data on hydraulic conductivity on the local soils for proper description and modeling 

of soil water process in the field. However, there is debt for the scarcity of properly measured representative data in 
the literature. This study seeks to establish the saturated hydraulic conductivity to the 100cm depth at the 20cm 
interval, in a light clay soil using the Beerkan method and, describe the variation of saturated hydraulic conductivity 
with depth in the 0-100cm depth interval. 

 
2. Literature Review 

2.1. Hydraulic Conductivity and its Physical Significance 
Water moves through the soil in several ways, it could be either via saturated movement, unsaturated movement or 

through vapor means. The saturated movement of water in the soil occurs when the pores in the soil are occupied with 
water. When the larger pores in the soil are occupied with air, there tend to be an unsaturated movement of water in 
the soil, though at this level, the smaller pores in the soil holds and as well transmit the water, thereby aiding the 
unsaturated movement of the water in the soil. The vapor movement is experienced when the vapor pressure variances 
advance in moderately dry soils. The vapor then drifts from the zone where a high vapor pressure is experienced to a 
truncated vapor pressure area. Hydraulic conductivity which figuratively signified as K, exhibit the features of the xylem 
and phloem plants soils as well as rocks which depict the procedure by which water passes within pore places. Though 
this depends on the nature of the material, that is, its inherent porousness or penetrability characteristics as well as the 
intensity of its saturation and the density of the water as well as its viscosity. A Saturated hydraulic conductivity, 
denoted as Ksat, portrays the flow of water across saturated means Herman(Chapuis, 2004a, Godbout, Bussière & 
Belem, 2007, Sofie Herman et al., 2003). 

Hydraulic conductivity is defined as the proportion of the hydraulic gradient velocity signifying its porousness 
characteristics. The hydraulic conductivity is dependent on the magnitude of the openings or pores, and it’s a subject 
to the association of the distributed particles dimension as well as the soil arrangement. In expressing the behavioral 
characteristics of a saturated soil, the hydraulic conductivity of such soil is said to be constant, and the water flow in 
the soil is directly related to the hydraulic gradient or the influential force triggering the water movement. 

Darcy (Darcy, 1856)  Postulated a mathematical expression as expressed below: 

                                   V= −KH           (1) 

The V indicated in the mathematical expression above signifies the water volume moving across the cross-sectional 
area in each unit time (LT−1.), H signifies hydraulic gradient (L L−1.), K as the hydraulic conductivity of the soil 
(LT−1.). 

In measuring the hydraulic conductivity of a saturated soil, a lot of methods has been developed, such as auger-
hole approach and the piezometer method Amoozegar et al(Amoozegar, Warrick, 1986). And these methods are mostly 
suitable when the water table is existing or are above the water table. 

2.2. Soil Properties Affecting Saturated Hydraulic Conductivity 

2.2.1. Soil texture: 
Soil texture classification can be determined by the hydrometer method(de Oliveira Morais, Pedro Augusto et 

al., 2019). Soil texture is described as the constitution of the soil particles exhibited in terms of the percentage of 
the particles present in the sand, silt, clay size. Saturated hydraulic conductivity is classified as a factor of the 
opening capacity: coarse-textured soils tends to have bigger openings and a huge saturated conductivity than fine-
textured soils. Coarse-textured soils depicts excess water and does not have a high conductivity at a high soil water 
potential than fine-textured soils. The wider the range of pore sizes the more gradual the alteration experienced in 
the hydraulic conductivity with soil water content(Ryżak, Bieganowski & Polakowski, 2015). The grain size 
distribution enables a description of the state of inclusiveness of clay minerals right from the clay fraction(Schuhmann 
et al., 2011). The compaction characteristics of the material can be evaluated using the features of the whole grain 
size curve, as long as the material has little hydraulic conductivity(Barzegar, Yousefi & Daryashenas, 2002, 
Chapuis, 2004b). 

2.2.2. Compaction: 
A hydraulic conductivity which is saturated is said to be profound to compaction activity though wheel, crushing 
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of the soil is one of the major activities involved during compaction process. It has been deduced that compaction 
has a substantial effect on soil hydraulic characteristics (Horton, Ankeny & Allmaras, 1994, Zhang, Grip & Lövdahl, 2006, 
Gregory, 2004). Studies has indicated that drenched soils are considered as the easiest soil to compact and the impact of 
hydraulic conductivity on it is more impacted than dry soils. There is always a decrease in the macro pores when 
compaction procedure is undertaken on a soil and this brings makes the water infiltration degree in the soil lesser, and 
this reduces the saturated hydraulic conductivity. During compaction process, the larger opening in the soil 
experiences contractions, while, the small openings in the soil experiences(Hillel et al., 2005). 

2.2.3. Bulk density: 
Bulk density of a soil denoted as Pb, is expressed as the ratio of the weight of a dehydrated soil to the magnitude 

volume of the soil. The said magnitude volume is regarded as the bulky part of the soil, and of the opening space 
in the soil, known as pore space. The bulk density is a broadly accepted criterion, it is quite useful in converting the 
percentage of water in weight to content in volume. This is good to establish the porosity as well as the invalid 
percentage of the particle density, if the particle density is known. There are cases of a larger weight of soil which 
can’t be weighed easily because of its bulkiness, bulk density procedure can also be adopted for this purpose. Bulky 
density varies in respect to the structural condition of the soil, not a fixed quantity of a certain soil. This made it to be 
used as a leverage for soil structure. In some cases of bulge soil, its water content varies in such condition. 

There are two approaches used in establishing the bulk density of a soil, which are core method and clod approach 
and excavation method. The process involves both drying and weighing the soil sample to be used for the 
experimental work. The methods are quite different, which is subject to the way the soil samples to be used are 
collected and how its volume is deduced. 

The bulk density can be mathematically expressed as follows: 
                        pb = (W 2 − W 1)/V             (2) 

Where w is dry soil weight(g) and the container, is the weight of the container (g), V is the soil volume (cm3) and Pb 
is the soil bulk density (g/cm3). 

2.2.4. Soil porosity: 
Porosity can be determined by the saturation method. The pores allow the flow of water and affect hydraulic 

conductivity. The larger the pore radius the greater the hydraulic conductivity. Porsche porosity outward soil 
naturally experiences shrinkages as the particle magnitude experiences expansions. Porosity can be calculated by 
dividing the volume of the content of water filled in the invalid soil to rotate l volume of the sample. The result is 
demonstrated as a fraction, this gives the level at which a water in a saturated material can have a positive influence 
on the bulk density as well as the heat capacity. 

                                 η = V v/V t x100                 (3) 

The porosity (%) can be deduced from bulk density and particle density which is illustrated as follows: 
                                 η = {1 − ρb/ρ(p.d) }x100          (4) 

Where ρb bulk density; is particle density 

2.2.5. Particle density: 
There is no opening space, that is pore space in pore particle. Particle density is regarded as the weight of a given 

soil particle apiece its unit volume. In establishing the physical properties of some useful components such as soil 
porosity and in calculating the bulk density, article density can be useful in these regards. 

Particle density is usually higher when there are heavy substances in the soil sampled measured, and if there is a 
significant expansion in the organic content of the soil, the particle density tends to reduce. A cyclometer method was 
improvised using a plastic bottle having a screw cap, a hole of 2mm diameter was drilled on the cap. The small plastic 
tubing was attached to the hole with about 30mm length of the tube projecting into the bottle when covered with a 
cap. The rest of the tube was bent on top of the cap and conduct excess water put when the bottle filled with water. 
The empty bottle was weighed on a triple balance and the mass recorded as m1. A sample of oven-dry soil was put into 
the bottle to reach half of the bottle which was covered and recorded as m2. Water was then added to the soil gradually 
and stirred gently without any loss of soil sample until the bottle was filled up. Bubbling of air occurred which indicate 
that displacement of air from the void of the soil. The bottle was covered and weighed on the balance after three 
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minutes. The mass was recorded as m3. The bottle was then filled with water only and weighed on the balance and 
the mass was recorded as m4. It can be expressed mathematically as follows: 

                            Pp.d = (m2 − m1)/((m4 − m1 ) − (m3 − m2))       (5) 

Where M1 is considered as the mass (empty pycnometer); M2 is considered as the mass of oven dried pycnometer; M3 
is regarded as the mass of pycnometer plus oven dried soil and water added to fill up the pycnometer; M4 is the mass of 
pycnometer filled only with water. Particle density is determined by multiplying specific gravity Gs by the density of 
water. 

2.2.6. Soil water content: 
Soil water content is defined as the volume of water which sustains the water in the soil and the volume of energy 

connected to it. The quantity of water in the soil affects the hydraulic conductivity of a saturated soil. The hydraulic 
conductivity of a saturated soil experiences an increase if the soil is dry and decreases as the soil becomes wet. This 
is exhibited on a volumetric basis. Gravimetric water content (θg) is the mass of water per mass of dry soil. The 
relationship is as follows: 

                                              θg = (mw − md)/md     (6) 
Where the mass of the wet soil is denoted as mw and the mass of drenched soil is denoted as Md is the mass of oven 
dry soil. 

θv is said to be the volume of the water apiece the volume of the soil. 
Volume is proportional to the mass of a given density, this is expressed as follows: 

                                              θv =  (θg ∗ ρb)/ρw          (7) 
Where θv is considered as the gravimetric water content; 

2.3. Particle Size Distribution 
Particle size distribution indicates exactly the numbers of particles contained in the experimental sampled to be 

quantified. Volume as well as area are often used as the standard parameters to quantify the quantity of the particle to be 
measured. The particle size distribution can be important in understanding the physical and chemical properties of soils. 
Particle size increases as the porosity of surface decreases. The method commonly used to determine particle size 
distribution include: 

2.3.1. Sieve analysis 
The sieve analysis is done to determine particle size distribution on materials like sands, clay, and soil. The soil 

sample is shaken through a series of the sieving procedure. In the sieving procedure, the sample is first weighed 
and is spread on the sieve which has a flat surface opening, there are other smaller sieve with smaller openings than 
the one above. Usually, to obtain the mass of the soil, this is gotten by subtracting the already weighed weight of the 
empty sieve from the mass of the sieve including the sustained soil, and, the weight recorded initially. To get the ratio 
of the retained particle, this is gotten by dividing the weight of the sample though the total recorded. 

2.3.2. Hydrometer analysis 
Hydrometer analysis is the process by which fine-grained soils, silt, and Clay are graded. It can be used for acquiring 

an estimation of the circulation of soil particle sizes, this analysis can be done using the hydrometer. This analysis is 
based on Stoke’s law, expressed as follows: 

                                            v =  (γs − γw )/18η  D2   (8) 
v is considered as the velocity, Y is the main weight of the sampled soil solids, Yw is regarded as the unit weight of the 
water, and n is considered as the viscosity of the content of water and the diameter of the sampled soil particles is 
denoted as D. 

The corrections to the hydrometer reading are as follows: 
Assuming the initial reading in the hydrometer, which is zero, is far below the water meniscus, it is regarded 

as positive (+), and if above it is considered as negative (-) . The apparatus needed for the analysis include 
hydrometer; thermometer; a dispersing agent; beaker; distilled water; sedimentation cylinder; rubber stopper. The 
procedure is as follows: 
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1. The beaker should be prepared by adding 125ml of a dispensing agent (sodium metaphospahate solution) 
and distilled water. The hydrometer should be put into the control cylinder and the zero, meniscus reading 
should be recorded so as the temperature reading using the thermometer. 

2. After the soaking period, the mixture should be transferred into a mixer cup and water should be added to the 
mixer cup to at least half full. After mixing, the contents should be transferred to a sedimentation cylinder, 
distilled water should be added up to the 1000ml mark 

3. The sedimentation cylinder should be capped with a stopper and agitated for a period of one minute at least 30 
turns 

4. The sedimentation cylinder should be put near the control cylinder. The hydrometer should be injected inside 
the sedimentation cylinder 

5. The hydrometer readings should be taken at cumulative times t= 0.5min, 1min and 2min the upper level of 
the meniscus should always be read, the hydrometer reading should be continually taken at 4,8,15,30,60 
min,2hrs,4hrs,8hrs, and 24hr 

 
3. Materials and Methods 

3.1. The Experimental Site 
The site chosen for the study is located behind the proposed new science lecture theater. The area is covered by short 

trees, shrubs and grasses, the experimental field is approximately 22m long by 20 wide, having a gentle slope 
topography, the area was divided into regular grids of 2m by 2m. 

  Table 1:   Variation of Effective Length with hydrometer reading for the ASTM 152-H soil hydrometer. 
Actual Hydrometer 
Reading 

Effective 
Length 

Actual Hydrometer 
Reading 

Effective 
Length 

 L(cm)  L(cm) 

0 16.3   
1 16.1 27 11.9 
2 16.0 28 11.7 
3 15.8 29 11.5 
4 15.6 30 11.4 
5 15.5 31 11.2 
6 15.3 32 11.1 
7 15.2 33 10.9 
8 15.0 34 10.7 
9 14.8 35 10.6 
10 14.7 36 10.4 
11 14.5 37 10.2 
12 14.3 38 10.1 
13 14.2 39 9.9 
14 14.0 40 9.7 
15 13.8 41 9.6 
16 13.7 42 9.4 
17 13.5 43 9.2 
18 13.3 44 9.1 
19 13.2 45 8.9 
20 13.0 46 8.8 
21 12.9 47 8.6 
22 12.7 48 8.4 
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23 12.5 49 8.3 
24 12.4 50 8.1 
25 12.2 51 7.9 
26 12.0   

 
 
3.2. Field Work Done 

Plot Marking Out and Pegging of The Plot  
The field plot to perform the experiment was cleared to remove bushes, shrubs and stumps. Ranging poles, measuring 

tape, wood pegs were used to divide the measured experimented land into 2m by 2m grid point. Donating each point 
L. Px where L implies line number and P is point and x is numbers (i.e) L5P5 means fifth grid point along Line 5. 

 

 Table 2:   Variation of correction factor with a specific gravity of soil 
_____________________________________________________________________________________________________ 
Gs 2.50 2.55 2,60 2.65 2.70 2.75 
      

17 0.0149 0.0146 0.0144 0.0142 0.0140 0.0138 
18 0.0147 0.0144 0.0142 0.0140 0.0138 0.0136 
19 0.0145 0.0143 0.0140 0.0138 0.0136 0.0134 
20 0.0143 0.0141 0.0139 0.0137 0.0134 0.0133 
21 0.0141 0.0139 0.0137 0.0135 0.0133 0.0131 
22 0.0140 0.0137 0.0135 0.0133 0.0131 0.0129 
23 0.0138 0.0136 0.0134 0.0132 0.0130 0.0128 
24 0.0137 0.0134 0.0132 0.0130 0.0128 0.0126 
25 0.0135 0.0133 0.0131 0.0129 0.0127 0.0125 
26 0.0133 0.0131 0.0129 0.0127 0.0125 0.0124 
27 0.0132 0.0130 0.0128 0.0126 0.0124 0.0122 
28 0.0130 0.0128 0.0126 0.0124 0.0123 0.0121 
29 0.0129 0.0127 0.0125 0.0123 0.0121 0.0120 
30 0.0128 0.0126 0.0124 0.0122 0.0120 0.0118 

 
3.2.1. Measurement of Steady State Infiltration at Varying Depth in the Field Using the 

Beerkan Method 
The Beerkan method is used to determine the steady state infiltration on the grid points. The infiltrometer was a 

2.3mm thickness steel ring of height 8cm and internal diameter 8.4cm driven to a depth of 3cm. The test point is 
measured 20cm to the North direction of the grid point. The infiltration test was carried out until steady state is 
attained at varying depths. Before the commencement of each test, soil sample was taken for the determination of initial 
water content. 

On each test point, the surface vegetation was removed while roots remain in-situ. The cylinder was then 
positioned at the soil surface by applying blows with a hammer onto a wooden plank place on top of cylinder. A 
known volume of water (100ml) is poured at the start of the measurement and elapsed time during the infiltration is 
measured. When the amount of water is poured into the cylinder, the time needed for the water to infiltrate was 
recorded. The procedure was repeated until difference for the infiltration of the added volume became negligible. 

3.3. Laboratory Experiments 
Some Soil properties which includes bulk density, particles density, porosity, initial and saturated moisture content 

of the soil at each grid point was measured. 
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3.3.1. Determination of Bulk Density 
Measurement of bulk density was done by collecting a soil sample at a test points after the infiltration experiment 

with a known core sampler volume. The core sampler was trimmed at both end to level the wet soil. The wet soil was 
carefully removed from the core sampler into a container of known weight. The soil sample was weighed, and oven 
dry at 1050c in an electric oven for 24 hours until constant dry weight is obtained after which, removed and measured 
to determine the soil water content.  

3.3.2. Determination of Moisture Content 
The soil water content of the soil was determined with bulk and soil core samples. The bulk samples were used to 

determine initial water content before infiltration test why the core sample was used to determine both the post 
infiltration water content and bulk density. 

3.3.3. Determination of Soil Particle Density 
Particle density was determined by cyclometer method improvised using a plastic bottle having a screw cap. A 

hole of 2mm diameter was drilled on the cap. Small plastic tubing was attached to the hole with about 30mm length 
of tube projecting into the bottle when covered with cap. The rest of the tube was bent on top of the cap and conduct 
excess water put when the bottle filled with water. 

 The empty bottle was weighed on a triple balance and the mass recorded as m1. A sample of oven-dry soil 
was put into the bottle to reach half of the bottle which was covered and recorded as m2. Water was then added 
to the soil gradually and stirred gently without any loss of soil sample until the bottle was filled up. Bubbling 
of air occurred which indicate that displacement of air from void of the soil. The bottle was covered and 
weighed on the balance after three minutes. The mass was recorded as m3. The bottle was then filled with 
water only and weighed on the balance and the mass was recorded as m4. 

3.3.4. Determination of Particle Size Distribution 
In this study, we established the particle size distribution using hydrometer method. A 500g of soil sample was 

shaken through a 2mm sieve. The percentage of soil retained was determined. A 50g sample of soil from the mass 
passing through the 2mm sieve was mixed with dispersing agent. It could soak for about 15minutes, 125ml of dispersed 
agent was poured into the control cylinder which is condensed with 1000ml of water. The meniscus correction is the 
difference between the top of the meniscus and the level of the solution in the control jar (+1). The control cylinder 
was shaken thoroughly. When the hydrometer as well as the thermometer was injected inside the control cylinder, there 
exist a zero correction and temperature afterwards. 

The mixture of the soil and the dispersing agent was poured into a dispersing cup and then filled with water, it 
was mixed together for few minutes. The mixture was poured into a clean 1000ml sedimentation jar and filled with water 
up to the 1000ml mark and was shaken thoroughly. The hydrometer as well as the thermometer was inserted inside the 
cylinder, the following readings were taken at: 4sec, 8 secs, 30 sec, 1 min, 4min, 8min, 15min, 30min, 1hr, 2hr, 4hr, 
8hr and 24hrs. 

Tables 1 and 2 was used in the determination of the diameter of the soil’s samples from the concluded analysis 
4. Results and Discussion 

4.1. Initial Moisture content and bulk Density 
The following are the moisture content and bulk density data gotten initially during the experiment. This is 

illustrated in the table 3 and 4. 
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Table 3: Showcase average, maximum and minimum values of the initial moisture contents and bulk density for the test 
points at each depth 

Depth 
(cm) 

 

Avg(%) Max(%)   Min(%) Average 
Bulk Density 
(g/cm3) 

Max 
Bulk Density 
(g/cm3) 

Min 
Bulk Density 
(g/cm3) 

0 5.184 6.667 3.148 1.352 1.438 1.254 

20 5.93 7.779 3.687 1.38 1.469 1.780 

40 6.81 7.782 5.049 1.476 1.701 1.362 

60 6.97 8.825 5.140 1.551 1.702 1.402 

80 8.02 10.474 6.083 1.666 1.823 1.449 

100 9.376 10.9 8.382 1.680 1.74 1.601 

 

4.2. Infiltration rate graph and Cumulative infiltration 
The infiltration data obtained during the test are shown in the appendix. Examples of the infiltration graph, 

cumulative infiltration of some test points 
 

       
  Figure 1: Infiltration rate and cumulative infiltration rate of L4P10 60cm depth 
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Figure 2: infiltration rate and cumulative infiltration rate of L6P8 40cm depth 
 

4.3. Saturated hydraulic conductivity, Steady state infiltration and Sorptivity 
Saturated hydraulic conductivity, steady state infiltration, sorptivity was analyzed using the Beerkan Estimation 

of Soil Transfer (BEST)(Bagarello et al., 2014) “BEST-steady.  
 

Table 4: shows the average, minimum and maximum values of saturated hydraulic conductivity, steady state 
infiltration and sorptivity. 

Soil 
Depth 
(cm) 

Ks 
(mms-1) 

Avg 
 

Ks 
(mms-1) 

Max 

Ks 
(mms-1) 

Min 

S.S.I 

Avg 
S.S.I 

Max 
S.S.I 

Min 
S(mms-0.5) 

Avg 
S(mms-o.5) 

Max 
S(mms-o.5) 

Min 

0 0.0075 0.0075 0.0028 3.4 4 3 0.206 0.299 0.159 
20 0.0045 0.0074 0.0019 3.44 4 3 0.163 0.031 0.12 
40 0.0028 0.0038 0.0019 3.36 4 3 0.158 0.26 0.131 
60 0.0029 0.0037 0.0020 3.20 4 3 0.146 0.17 0.029 
80 0.0008 0.0034 0.0019 3.00 3 3 0.167 0.18 0,07 
100 0.0014 0.0002 0.0019 3.00 3 3 0.086 0.14 0.017 

Ks = saturated hydraulic conductivity (mms-1); S = sorptivity (mms-0.5) S.S.I = steady state infiltration; Avg = 
average; Max = maximum value Min = minimum value 

 

From the result in table 4, it indicated that the value of bulk density for most of the test point increased with depth, 
while the saturated hydraulic conductivity reduced with increase in bulk density. 

5. Conclusions and Recommendations 

In this research, Beerkan Assessment of soil Transfer Parameter procedure of soil hydraulic classification was adopted 
to evaluate in-situ saturated hydraulic conductivity of a sandy loam alfisol, also known as fertile soil. Following the aim 
of the research, an evaluation between the anticipated data as well as the field measured data was determined. From the 
results obtained, it was observed that the bulk density at the surface ranged from 1.254g/cm3 to 1.438g/cm3 and averaged 
1.352g/cm3, bulk density at 20cm depth ranged from 1.356g/cm3 to 1.469g/cm3 and averaged 1.38g/cm3, bulk density at 
40cm depth ranged from 1.362g/cm3 to 1.701g/cm3 and averaged 1.476g/cm3, bulk density at 60cm depth ranged from 
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1.402g/cm3 to 1.674g/cm3 and averaged 1.551g/cm3, bulk density at 80cm depth ranged from 1.449.g/cm3 to 1 823g/cm3 
and averaged 1.666g/cm3, bulk density at 100cm depth ranged from 1.601g/cm3 to 1.74g/cm3 and averaged 1.680g/cm3. 

The Beerkan Estimation of soil Transfer analysis estimated the slope, intercept, sorptivity, saturated hydraulic 
conductivity and we observed that the Sorptivity at the surface ranged from 0.159 (mms-0.5) to 0.299 (mms-0.5), Sorptivity 
at 20cm depth ranged from 0.12 (mms-0.5) to 0.031 (mms-0.5), Sorptivity at 40cm depth ranged from 0.131 (mms-0.5) to 
0.26 (mms-0.5), Sorptivity at 60cm depth ranged from 0.029 (mms-0.5) to 0.17 (mms-0.5), Sorptivity at 80cm depth ranged 
from 0.07 (mms-0.5) to 0.18(mms-0.5), Sorptivity at 100 cm ranged depth from 0.017(mms-0.5) to 0.14(mms-0.5), 
Saturated hydraulic conductivity at surface ranged from 0.0028, Saturated hydraulic conductivity at 20cm depth ranged 
from 0.0019, Saturated hydraulic conductivity at 40cm depth ranged from 0.0019, Saturated hydraulic conductivity at 
60cm depth ranged from 0.029(mms-1) to 0.17(mms-1), Saturated hydraulic conductivity at 80cm depth ranged from 
0.07(mms-1) to 0.18(mms- 1), Saturated Hydraulic conductivity at 100cm depth ranged from 0.017(mms-1) to 0.14(mms-
1). 

Conclusively, Beerkan Assessment of soil Transfer is an auspicious methodology suitable in classifying a soil, though 
needs to be modified to suit this specific situation which is presently been considered. It is recommended that geostatistical 
method should be used as a framework for the study of spatial variability of the measured soil properties from this study. 
The study should also be repeated on different soil type. 
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