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ABSTRACT: This study examined the nutrient status and textural characteristics of soil from solid waste dumpsites 

in the city of Port Harcourt.  The study was carried out in five solid waste dump sites alongside their respective controls 

located at Iwofe, Eliozu, Choba, Rumuokwuta and Ozuoba within the city of Port Harcourt for two seasons (wet and 

dry).  A systematic sampling technique was employed for field sampling. Soil sample was collected with soil auger and 

analysis was done using standard methods. Results showed mean pH value (4.86±0.18 – 7.66±0.44) and; cation 

exchange capacity (2.2±0.3 -18.11±0.8 meq/100g). The mean electrical conductivity indicated higher conductivity in the 

control sites (125±5.5 - 492±16 µs/cm) than the dump sites (32.06±2.5 – 299.5±1.5µs/cm).There was high nutrient 

concentrations in the dump site soils of total nitrogen (0.04±0.01 – 0.62±0.13%); phosphorus (0.041±0.01 – 

4.07±0.02mg/kg); potassium (9.19±2.5 – 326±51.91mg/kg) than the controls. On the contrary, there was no significant 

difference between the soil particle size distribution of the dump site soil and their respective controls. The soil particle 

size distribution indicated an average of 83% sand, 11% clay and 5% silt, while the soil texture was loamy sandy for all 

the dump sites except the dump site located at Iwofe. Therefore, solid dumps alter the soil nutrient contents with no 

significant change in the textural nature of soil. © JASEM 

https://dx.doi.org/10.4314/jasem.v21i6.27  
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Systematic depletion of public health and general 

living conditions of a given populace is largely 

traceable to the adaptation of man to his less than 

wholesome environment. Man, as an active member 

of his ecosystem, defined by where he lives, sources 

of his food, including water and even the air he 

breathes, is constantly exposed to the hazards of 

wrong applications, utilization and consumption 

patterns. 

 

In the past waste disposal was not taken too seriously 

in the developing countries, but in recent years with 

increase awareness of the environmental hazard 

caused by wastes, much concern has been directed to 

its management (Igwe et al., 2002).  The increase in 

population coupled with rural-urban drift has 

increased the quantity of wastes generated in the 

urban areas and the developing countries are faced 

with not only the challenge of collecting the wastes 

but how and where to dispose of it without causing 

further environmental hazard (Ogunleka, 2009; 

Oguche, 2013). 

 

Port Harcourt, one of the major cities in Nigeria is 

host to oil companies, industries, health centers, 

institutions and markets and is faced with rapid 

deterioration of the environmental condition due to 

the conventional system of collection and disposing 

of solid wastes. Wastes found in the dump sites come 

from municipal, domestic and industrial sources and 

may contain heavy metals (Babatunde et al., 2014). 

 

The management of these wastes generated in the 

city (urban areas) has become a serious problem 

because; little efforts have been made in order to 

improve on the wastes collection and disposal 

facilities.  This is not without their consequence such 

as deteriorating soil quality (Obute et al. 2010; 

Ideriah  et al. 2010). 

 

This study is carried out to determine the nutrient 

status and particle size distribution of soil samples 

from solid waste dump sites. 

 

MATERIALS AND METHODS 
Study Area: In this study, five solid waste dump sites 

located in Port Harcourt of the Niger Delta area of 

Nigeria were selected. The dumpsites selected were 

located at Iwofe (04
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37.2″E).  A control was selected for each 

dumpsite. The control was located at a distance of 

200 meters from the dumpsite. The names of the 

locations of the dump sites were adopted to represent 

the different dump sites. 

 

Sample Collection: Sampling was done at wet and 

dry seasons beginning from September 2015 to 

December 2016 covering two wet and two dry 

seasons. The systematic sampling technique was used 

for sampling. A transect  line was laid across a 

mapped out area of 20 m by 20 m and a quadrant of 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by AJOL - African Journals Online

https://core.ac.uk/display/478338476?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Physicochemical Characteristics of Soil from Selected Solid Waste Dump  1154 

 

 

OBIANEFO, FU; AGBAGWA, IO; TANEE, F.B.G
 

 

1m by 1m (1m x 1m) was placed on the first marked 

point on the line. Sampling was done at 5 m interval 

all the way down the line given a total of four sample 

plots at each dump site. Soil samples were collected 

at 0 – 15cm with a soil auger for physicochemical 

analysis. 

 

Determination of Physicochemical characteristics of 

Soil: The soil texture and nutrient status were 

determined using standard method as outlined in the 

International Institute of Tropical Agriculture (IITA) 

‘Selected Materials for Soil and Plant Analysis 

(1991). The pH of the soil sample was determined 

using pH meter model HANNA HI8314. The 

electrical conductivity was determined using the 

conductivity meter model HANNA HI 98303. The 

soil texture was determined using the hydrometric 

method. Total nitrogen in soil was done using the 

Macro-kjeldahl digestion method (Black, 1965).The 

Bray no.1method was used to determine the 

phosphate in the soil.The ammonium acetate method 

was used to determine the cation exchange capacity 

and the available potassium in soil. 

 

Data Analysis: The Data collected were statistically 

analyzed using descriptive statistics (mean, and 

standard error) and two - way ANOVA. 

 

RESULTS AND DISCUSSION 
The characteristics of soil may vary and its physical, 

chemical and biological properties may be influenced 

by the activities of the environment. Hence these 

properties determined the capability of the soil to 

promote plant growth. 

 

In this study it was observed that the pH of the soil 

ranged between moderately acidic 4.8±0.18 and 

slightly above neutral 7.66±0.44 (Figure1). The 

higher pH level in the dump sites than their controls 

has been reported to be as a result of liming materials 

and also the activities of some microorganism on the 

solid wastes (Ayade, 2003, Ideriah et al., 2006). 

Furthermore, pH has been reported as a simple and 

direct measure of the overall chemical condition of 

the soil and at pH 6.5, nutrients availability to plants 

from the soil is at its highest (Praveena and Rao, 

2016). The solubility of nutrients in the soil has been 

reported to be correlated to pH. 

 

 
Fig 1: The mean pH in the study location for wet and dry season. 

 

In all the dumpsites studied the soil cation exchange 

capacity was lower than the control (Figure2). This 

suggests that the solid waste might have distorted the 

soil natural ability to retain nutrients. 

 

The relatively high level of electrical conductivity in 

the dry season (Figure 3) indicates  the role of season 

in the soil as flood water from the wet season helps to 

dilute the solutes and mineral components of the 

wastes which may have accounted for the low 

conductivity in the wet season (Obianefo et al., 

2016).  

 

 
Fig 2: The mean concentration of the cation exchange capacity in 

the study locations for dry and wet season. 
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Fig 3: The mean concentration of the Electrical 

Conductivity in the study locations for dry and wet 

season. 

 

Solid waste dumpsites have been reported to be rich 

in organic matter which is the source of most of the 

nitrogen and phosphorus which enhances soil fertility 

and promote plant growth (Ideriah et al., 2010). The 

total nitrogen in the dump site soils was higher as 

compare to the control locations (Figure 4). This 

might have been due to the composition of the wastes 

which were mainly from agricultural and farmyard 

sources. Also the activities of soil organisms in the 

decomposition of these wastes may have accounted 

for the rich nutrient contents of the soil (Obute et al., 

2010; Amos-Tautua  et al., 2014). 

 

Results showed high level of phosphorus and 

potassium (Figures 5 and 6) in the dump sites 

especially in the wet season as compare to the control 

sites. The high level of these nutrients can be 

attributed to the composition of the wastes since 

majority of the wastes come from household with 

high organic matter content. It has also been reported 

that high phosphate reduces the availability of cation 

metals to plant (Brady and Weil, 1999).  

 
Fig 4: The mean concentration of total nitrogen in the 

study locations for dry and wet season. 

 
Fig 5: The mean concentration of phosphorus in the 

study locations for dry and wet season. 

 

 
Fig 6: The mean concentration of potassium in the 

study locations for dry and wet season. 

 

The soil particle size distribution was between 76% - 

86% sand 8% – 17% clay and 2% - 8% silt for the 

dumpsites and the control 76% - 85% sand, 8% - 

18% clay and 5% - 9% silt (Figures 7-9) which has 

been reported in  the soil found in the Niger Delta 

area (Ayade, 2003). The low clay percentage can be 

suggested for the low cation exchange capacity since 

clay in the soil determines its water retention capacity 

and also the volume of water is directly related to the 

pore spaces in any given soil. It was observed that the 

soil textural class of the dump sites studied was 

mostly loamy sandy except for the Iwofe dump site 

which was sandy soil. This has also been reported in 

similar study that decomposition of agricultural 

wastes influence the texture of the soil (Ideriah et al., 

2006). 
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Fig 7: The mean sand percentage in the study 

locations for wet and dry seasons. 

 

 
Fig 8: The mean clay percentage in the study location 

for the wet and dry seasons.    

 

 
Fig 9: The mean silt percentage in the study location for wet and 

dry seasons.  

 

Conclusion: From this study, the soil in solid waste 

dump sites has been observed to be rich in soil 

nutrients.  Also this study has shown that the soil 

particle size distribution has not been remarkably 

altered by the effect of solid wastes. However, there 

is a need for continuous monitoring and evaluation of 

these dumpsites for possible metal contamination and 

toxicity. 
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