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ABSTRACT

Due to the high demand in agricultural produce,
farmers have migrated to the use of municipal
solid wastes as compost for enrichment of
deteriorated soil since they are a good source of
nitrogen and organic matter. This study
investigated the effect of wastes on the soil
properties around the vicinity of a dumpsite as
related to sustainable ecosystems. Soil samples
collected from three different locations (dumpsite,
downslope, and upslope which serve as control)
were analyzed for gran size distribution, bulk
density, porosity, permeability, electrical
conductivity, pH, organic matter content, total
nitrogen, and available P, Na, K, Ca, Mg, Fe, Zn,
Cu, Pb, Ni, and Mn. Results showed significant
changes at P< 0.05 for the determined soil
properties with the exception of soil texture while
lower values of determined properties with the
exception of bulk density were obtained in the
control soil samples. This study thus shown that
the municipal solid wastes have enormous
positive impact on soil physical and chemical
properties which suggest its usefulness as
compost for deteriorated farmlands. However,
recycling, reuse and sorting of waste should be
done to reduce the phytotoxicity of heavy metals.

(Keywords: dumpsites, soil properties, compost, re-use,
nutrients, agricultural impact)

INTRODUCTION

Management and discarding of solid wastes have
become a foremost predicament in most
developing nations of the worlds. At present,
about 1.3 billion tons per year of solid wastes are
being generated by 3 billion urban residents of the
world and according to Hossain et al. (2017) by
2025, this population may increase to 4.3 billion
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residents generating about 2.2 billion tons per
year.

The rate at which the wastes are being generated
according to Hornweg and Bada-Tata (2012) will
be greater than twice what is being generated
now over the next decade in the developing
countries of the world. Thus, the ever-increasing
large waste generation volumes are calling for
innovative solutions since the wastes are
environmentally- and public health-related.

Nowadays, the use of bio-wastes for agricultural
purposes for improvement of deteriorated soils
and increases in crop production is a welcome
method for the overall management of wastes.
Currently, the growing requirements of
conservation and sustainability for natural
resources and energy have significantly pointed
towards the importance of recycling, re-use, and
reducton of the overall volume of wastes
generated (Padmavathiamma et al., 2008). The
use of organic fertilizers such as manure and
compost has been the model of the day due to
their richness in nutrient contents that improve
the soil fertility and productivity.

Continuous tillage operations over the years have
led to soil degradation and several studies have
shown that the use of organic wastes such as
municipal solid wastes helps in the restoration of
degraded soils (Mackie et al., 2015; Pena et al.,
2015; Puga et al., 2015). Thus, there is need for
soil improvement by addition of organic wastes to
increase the soil organic matter, moisture, and
nutrient contents as well as improve the structure
of the soil (Srivastava et al., 2016).

Zhang et al. (2014) stated that the quality of the
soil can be improved by integrating organic
wastes such as municipal solid waste (MSW),
food waste, biowaste, manure, sewage sludge,
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among others, into the soils as composts. These
wastes contain appreciable amounts of nutrients
that have the ability to serves as organic fertilizers
for agricultural production.

Several studies have been done in relation to
organic amendments on soil properties by
improving its productivity as well as providing
essential nutrients for plant growth and yield
(Molina-Herrera and Romanya, 2015; Srivastava
et al., 2016; Wang et al., 2015; Ling et al., 2016).
Municipal solid waste as well as sewage sludge
have enormous and affirmative impact on soil
properties and consequently increases the crop
growth and vyields (Ideriah et al., 2006; Weber et
al., 2014).

These days, MSW as well as other organic
wastes are being used in agriculture as a soll
conditioner and fertilizer. Mbarki et al. (2008)
reported that recycling of MSW as compost for
agricultural activities is a better and more reliable
way of waste disposal than landfilling which is
associated with both economic and environmental
issues. Thus, this study assessed the impact of
the wastes on the soils properties in ascertaining
its usefulness as compost for agricultural activities
taking into consideration high concentration of
heavy metals being released to the soil through
decomposition of these wastes.

MATERIAL AND METHODS

Study Area Description

The study area, Ajakanga dumpsite, is a major
open waste disposal site and is located between
7°18°41.32" N (Latitude) and 3°50°29.34" E
(Longitude) within Oluyole Local Government
Area, Ibadan south-western Nigeria (Figure 1).
The Increase in population and rapid urbanization
has opened the dumpsite to build up areas. The
study area falls within the humid and tropical
climate of southwestern Nigeria with a mean
annual rainfall of about 1270 mm and a mean
maximum temperature of 32 °C. The study area is
well drained by rivers and streams and the
drainage pattern is dendritic (Akintola et al.,
2020).

Geologically, the study area falls within the
basement complex terrain of southwestern Nigeria
(Figure 2).
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Figure 1. Location Map of the Study Area after
Ewemoje et al., (2017).
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Figure 2. Geological Map of the Study Area after
Ogunseiju et al., (2015).

The basement complex rocks consist of
crystalline igneous and metamorphic rocks
forming part of the African crystalline shield
(Akintola et al., 2020). Ajakanga waste dumpsite
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and its environs are underlain by biotite-
hornblende gneiss, migmatite gneiss, and
guartzite (Ogunseiju et al., 2015). The vegetation
is tropical rain forest with thick undergrowth. The
study area is drained by River Ona and its
tributaries. The drainage pattern is dendritic.

Sampling Collection and Analysis

Ten soil samples (0-20cm) each were collected
from three different sampling locations (upslope,
0-500m from dumpsite, which serve as the control
sample), dumpsite, and downslope (0-500m from
dumpsite). Five sub-samples were taken from a
sampling point and then mixed to form one
composite soil sample. The samples were air
dried and sieved to less than 2 mm to remove the
larger stones and other root materials, and then
the samples were passed through a 100—mesh
sieve.

The physical analyses (such as moisture content,
grain size distribution, bulk density, permeability,
and soil porosity tests) and chemical analyses
(such as electrical conductivity, pH, organic matter
content, total nitrogen, available phosphorus, Na,
K, Ca, Mg, Fe, Cu, Zn, Pb, Cd and Mn) were
conducted on the collected soil samples.

The moisture content of the collected disturbed
soil samples was estimated by subtracting the
weight of the dried soil from weight of the wet soll
and then divides by the weight of the dry soil.
Grain size distribution test was conducted using
hydrometer method following Brown (2003), while
bulk density of the soils was determined using a
method described by Blake and Harge (1986) in
which the undisturbed core samples were dried to
a constant weight at 105°C and then divided by its
volume. Permeability test was done using
permeater. The tests were carried out in
accordance with standard guidelines given in BSI
(2015). The porosity of the soil samples was
determined by saturation method as described by
Matko, (2003) and measured by dividing the
amount of water added to the soil samples by total
volume of the soil samples, multiplied by 100.

The pH of the soil samples was measured using
an electrode pH meter in 1-1 water-soil solution
while soil electrical conductivity was measured
using a standard portable conductivity meter
(MW301, Milwaukee, Wisconsin USA) on extract
from 1:2.5 soil to water. Soil organic carbon
contents were determined using Walkely and
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Black (1934) method and then multiplied by
1.724 for soil organic matter content
determination. Total nitrogen and available
phosphorus were determined by micro-Kjeldhal
digestion-distillation methods (Bramner, 1965)
and electro-photometer method (Bray and Kurtz,
1945), respectively. The concentration of sodium,
potassium, calcium, and magnesium were
determined by the method of analysis given by
Black (1998). The concentrations of heavy metals
Fe, Cu, Zn, Pb, Cd, and Mn) were determined
using Atomic Absorption Spectrophotometer
(AAS) model Accufys 211.

Data Analysis

The data obtained in this study were analyzed
using SPSS version 15 for windows. Descriptive
statistics were used in this study. And one-way
analysis of variance (ANOVA) was used to
compare the mean values of the determined
parameters in soils from three location sites in
and around the dumpsite.

RESULTS AND DISCUSSION

Impact of Wastes on Physical Properties of
Soil

The results of some determined soil physical
properties from the three location sites in and
around the waste dumpsites were presented in
Table 1.

The particle size distribution characteristics of the
soil as indicated in Table 1 showed that the mean
value of the particle sizes of the soil from the
different locations were not significantly different
from each other texturally at p<0.05. The soils
from each locations have their particle sizes as
follows: upslope [gravel (8.06 - 10.22 %); sand
(54.89 — 63.21%); silt (17.09 -18.69%); clay
(10.98 - 14.44)]; dumpsite [gravel (5.11 - 7.22 %);
sand (55.21 - 62.88%); Silt (16.45-16.57%) ; clay
(10.22-14.04)] and downslope [gravel (7.12- 9.56
%); sand (56.01 - 62.55%); Silt (16.66 -17.99%);
clay (11.02 -13.34)].

Since the soils were not significantly different
from each other, it can thus be stated that the
wastes have no effect on the texture of the
studied soil samples.
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Table 1: Statistical Values of Physical Properties of the Soil Samples from Location Sites.

Determined parameters | Statistical parameters Location sites
Upslope (Control) Dumpsite Downslope
Moisture content (%) Minimum 12.99 19.01 15.50
maximum 15.45 23.45 20.11
Mean 13.01¢ 20.012 18.91°
Gravel (%) Minimum 5.11 8.06 712
maximum 7.22 10.22 9.56
Mean 7.56 8.68 8.21
Sand (%) Minimum 55.21 54.89 56.01
maximum 62.88 63.21 62.55
Mean 62.31 62.56 62.27
Silt (%) Minimum 16.45 17.09 16.66
maximum 16.57 18.69 17.99
Mean 16.09 16.28 16.18
Clay (%) Minimum 10.22 10.98 11.02
maximum 14.04 14.44 13.34
Mean 12.99 12.61 13.01
Permeability (m/s) Minimum 1.22 x 1006 2.05 x 1006 1.86 x 1006
maximum 2.11x 1006 3.11x 1006 2.78 x 1006
Mean 1.31 x 10-06c 2.67x 10-06a 2.18 x 10060
Bulk density (%) Minimum 1.25 1.05 1.18
maximum 1.31 117 1.22
Mean 1.282 1.09° 1.212
Porosity (g/cm3) Minimum 45.11 62.11 54.21
maximum 49.09 65.67 60.61
Mean 46.72¢ 61.812 58.67°

Values with different letters were significantly different from each other at p<0.05

This agreed with similar works carried out by
Akintola et al. (2021) and they stated that though
the texture was not affected but the wastes may
affect the structure of the soil due to the presence
of high organic matter from the decomposition of
wastes on the dumpsite soils. Also, the higher
percentage of amount of fine particles (silt and
clay) recorded for the dumpsite soils can be
attributed to the smaller particles emanating from
the high organic matter in the dumpsite soil
(Akintola et al.,, 2020). This agreed with the
findings of Ugwu et al. (2018) and Estabragh et al.
(2014). According to Akintola et al. (2020), it can
be inferred that the chemical and biological
activities that occurred during decomposition of
wastes in the dumpsite affect the physical
properties of soils. Based on the particle sizes of
the soil, the studied soil samples can be classified
as sandy loam. The nature and the quality of the
soils structure form the dumpsites can be strongly
affected by the amounts of organic matter
(Indorial et al., 2017), thus soils from the dumpsite
are expected to be more stable, have good
aggregate structures, high moisture content, and
porosity with low soil strength and bulk density.
Thus, the dumpsite soils will provide adequate
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supports needed for the plant root growth soils
(Gurber et al., 2014; Hatten and Lilles, 2019).

The moisture content values of the soils from
dumpsite has the highest values ranging between
19.01 and 23.45% with the mean value of
20.01% followed by the soil collected from the
downslope location which havs its values ranging
between 15.50 and 20.11% with mean value of
18.91%, while those from the upslope side of the
dumpsites have the lowest values ranging from
12.99 to 15.45% with mean value of 13.01%.
However, there were significant differences in
the mean values of the mean values of the soil
samples from the studied locations at P<0.05
(Tablel). These values were higher than the
values obtained from similar studies conducted
by Akintola et al. (2021). This may be due to the
age of the dumpsite, study location, rate of
decomposition, and types of deposited wastes
among others.

The respective mean values of bulk density and
porosity in the studied location soils were;
dumpsite (1.09 g/cm?3; 61.81%); downslope (1.21
g/cm3; 58.67 %); and upslope which is the control
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(1.28 g/lcm?; 46.72%). It was observed that the
bulk density of the soil decreases with increase in
the moisture content and porosity of the soils and
this is similar to the findings of Akintola et al.
(2021). Significant differences were also notice in
the mean values of the bulk density and the
porosity of the soils from the three locations at
P<0.05.

The mean values of permeability characteristics of
the soils were: dumpsite (2.67x10°m/s),
downslope (2.18x10-%) and upslope (1.31x109),
These values according to Akintola et al. (2020)
are higher than the stipulated values given for the
soil to be used as liner materials for landfill
(Clayton and Hue, 1973; Allen, 2000; Mark,
2002). Since the permeability of the soil is high,
infiltration of rainwater, water already present in
the waste, and water generated by biodegradation
from the waste dump will percolate into the soils,
thereby increasing the moisture content of the
soils, soil organic matter, and the nutrients.

Significant differences were observed among the
sampling locations with respect to moisture
content, bulk density, permeability, and porosity
and could be ascribed to the differences in soil
organic matter content that enhances pore spaces
and puts soil aggregates together (Brevik, 2014).
The significant lower bulk density, high moisture
content, permeability, and porosity values
recorded from the dumpsite soils when compared
to other location sites is in line with similar work
conducted by Njoku (2015), Agbeshie et al.,

(2020) and Akintola et al. (2021). Thus, the
determined physical conditions from dumpsite
soils are greatly affected by wastes when
compared to soils from downslope and upslope
(Karmakar et al., 2016; Indorial et al., 2017).

The results of the determined physical properties
in this study agreed with the reports of Angin et
al. (2013) that soil physical properties were
improved by the decomposition of MSW and
percolation of the decomposed into the soil, thus
reducing the bulk density, increasing the soil
aggregate stability and permeability
characteristics of the soil and consequently
improving the soil quality.

Impact of Wastes Physicochemical Properties
of Soil

The results of some determined physicochemical
properties of soil from the three location sites in
and around the waste dumpsites were presented
in Table 2.

The pH of the studied soils ranged from 6.65 to
8.01 (Table 2). The soils from the three locations
were slightly acidic to alkaline in nature. These
values were lower than those recorded from
similar studies by Akintola et al (2021) but higher
than the values obtained by Obianefo et al.,
(2017) and within the earlier findings of
Mouhoun-Chouaki et al. (2019), Enerijiofi and
Ekhaise (2019), and Agbeshie et al., (2020).

Table 2: Statistical Values of Physicochemical Properties of the Soil Samples from Location Sites.

Determined parameters | Statistical parameters Location sites
Upslope (Control) Dumpsite Downslope
pH Minimum 6.65 7.21 7.01
maximum 6.89 8.01 7.68
Mean 6.72 7.34 7.22
Electrical conductivity Minimum 401.02 868.79 688.21
(EC) maximum 648.99 1198.96 987.52
In yS/cm Mean 527 .45¢ 989.76¢ 701.28°
Organic matter content Minimum 1.28 4.81 1.56
(OMC) in % maximum 1.79 6.18 3.01
Mean 1.32¢ 5.99 2.88°
Total nitrogen (TN) Minimum 047 1.02 0.72
In % maximum 0.68 1.21 0.98
Mean 0.52¢ 1.152 0.85
Available phosphorus Minimum 0.21 0.45 0.28
(AP)in % maximum 0.33 0.98 0.49
Mean 0.28¢ 0.792 0.51°
The Pacific Journal of Science and Technology —251—
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The higher pH values recorded in the dumpsite
soils could be attributed to the presence of high
guantity of liming material, and biological activities
(soil microorganisms) on the solid wastes
(Kebede et al.,, 2016; Agbeshie et al.,, 2020;
Akintola et al, 2021).

No significant different was noticed among the
three locations. Mean values of EC from
dumpsite, downslope and control soil samples
were 989.76, 701.28 and 527.25 uS/cm. The
significantly high mean EC values recorded in
dumpsite soils can be attributed to the presence
of more cations and anions in the dumpsite as
(Mekonnen et al., 2020; Akintola et al., 2021).

The values of EC in the studied soils were lesser
to similar studies conducted on dumpsites
(Agbeshie, 2020, Mekonnem et al., 2020; Akintola
et al., 2021). These, according to Akintola et al.
(2021) could be attributed to the age of the
dumpsites, waste types, decomposition rates, and
study locations.

Respective Values of Organic Matter Content

(OMC)

Total Nitrogen (TN) and Available Phosphorus
(AP) in the studied soil samples from the three
location sites were 1.28 - 3.01%; 0.47 — 0.98%;
and 0.21-0.51%. There were significant
differences at P<0.05 in the mean values of OMC.
TN and AP of the soil samples among the studied
locations.

Higher values of organic matter content, total
nitrogen, and available phosphorus observed from
dumpsite soils when compared to soils from other
locations could be due to the decomposition of
organic wastes in the dumpsites.

Obute et al. (2010) and Amos-Tautua et al. (2014)
reported that soil microbial activities increase the
soil organic matter contents which serve as major
source of nitrogen and phosphorus for plant
growth. The results also agreed with the finding of
the previous researchers (Obianefo et al., 2017,
Agbeshie et al., 2020, Akintola et al., 2021).
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Impact of Waste Chemical Properties of Soil

The results of the determined chemical elements
in the studied soils were presented in Table 3.
The concentrations of exchangeable cations in
the studied samples from the location sites were
presented in Table 3.

The concentrations of exchangeable cations in
the studied soils from the site locations were Na
(21.09-73.48), K (8.11-32.81), Ca (27.11-53.43)
and Mg (16.25-49.81) in mg/kg. The mean
concentration values of exchangeable cations
were significantly different from each location
sites.

The significantly higher values of exchangeable
cations in the dumpsite site agreed with the
findings of Akintola et al. (2021). This also affirms
the uses of the dumpsite land area as farming as
well as the use of the organic wastes as compost
for nourishing the deteriorated soils.

The concentrations of determined metals in the
studied soils were Fe (675.01 — 1012.16), Zn
(29.01 — 46.22), Cu (5.86 — 28.01), Pb (8.56-
36.07), Mn (50.22 — 112.07), and Ni (3.01 - 4.98)
in mg/kg. The values obtained in this study were
lower than the results of similar work conducted
by Akintola et al. (2021). However, these values
were within the recommended values given by
Vecera et al. (1999) and FAO/WHO (2001).

Higher heavy metal concentrations observed in
the dumpsite soils agreed with the findings of
Njoku (2015), Agbeshie et al., (2020), and
Akintola et al. (2021). Generally, several
researchers have reported that the addition of
organic wastes such as MSW and food wastes
are good sources of plant nutrients and influence
chemical properties of soil (Castro et al., 2009;
Funentes et al.,, 2010; Achiba et al., 2010;
Blanchet et al., 2015, Sabir et al., 2015; and
Akintola et al., 2021). Thus, this study has
demonstrated and confirmed the reason why
some farmers choose the dumpsite area for their
farming activities.
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Table 3: Statistical Values of Chemical Properties of the Soil Samples from Location Sites.

Determined parameters Statistical parameters Location sites
(mglkg) Upslope (Control) Dumpsite Downslope

Na Minimum 21.09 91.80 48.21
maximum 35.21 121.22 73.48
Mean 29.11¢ 99.882 51.72

K Minimum 8.11 34.11 19.99
maximum 13.78 46.29 32.81
Mean 9.87¢ 38.282 27.010

Ca Minimum 271.11 121.3 53.42
maximum 41.92 156.89 81.29
Mean 37.37° 123.01a 58.780

Mg Minimum 16.25 45.89 28.37
maximum 18.11 72.67 49.81
Mean 17.61¢ 56.382 31.95°

Fe Minimum 675.01 1021.09 897.45
maximum 722.21 1229.98 1012.16
Mean 688.92¢ 1109.212 899.67°

Zn Minimum 29.01 56.22 28.99
maximum 30.21 135.56 46.22
Mean 29.68¢ 87.672 36.65°

Cu Minimum 5.86 16.22 10.08
maximum 8.28 68.88 28.01
Mean 7.322 38.76P 20.11¢

Pb Minimum 8.56 25.21 23.11
maximum 11.22 48.56 36.07
Mean 10.04¢ 32.582 25.45¢

Mn Minimum 50.22 88.20 71.07
maximum 52.01 220.08 112.07
Mean 51.02¢ 123.91° 89.76P

Ni Minimum 3.01 4.91 3.56
maximum 3.78 7.99 4.98
Mean 3.35¢ 6.812 4.88°

CONCLUSION REFERENCES

This study has assessed some properties of soil 1. Achiba, W.B., A. Lakhdar, N. Gabteni, G.D. Laing,

in and around a dumpsite in Nigeria. It has been O.M. Verlo, P. Boeckx, O. Van Cleemput, I.N.

shown that wastes have no effect on the texture of ‘Ilfg(';tji'o ?}g‘tji;; EJ;fa':'ll’aallI(.:ezE\)Ale()télé(i:rfl;n}lfjlr?:ls?gnand

the studied SO”. S_am_ples. However, t_he sandy Calcareous Soil Amended with Farmyard Manure

nature of t_hg soils |nd_|cated that the soils are not and Municipal Solid Waste Compost”. Journal of

good as lining materials for landfills. It has also Hazardous Materials. 176: 99—108. doi:

been revealed that the deposition and 10.1016/j.jhazmat.2009.11.004.

decomposition of wastes has led to significant

impact on soil pH, bulk density, moisture content, 2. Agbeshie, A.A., R. Adjei, L. Anokye, and A.

porosity, electrical conductivity, and some Banunle. 2020. “Municipal Waste Dumpsite:

important soil nutrients, thus enhancing soil Impact on Soil Properties and Heavy Metal

fertility and productivity status of the soil for gf?i'gi]”tgat'ons - Sunyani, Ghana Scientific

maximum plant growth. Continuous monitoring of https://doi.org/10.1016/j.sciaf.2020.600390

the dumpsite should be done for assessment of

heavy metals in the soil that can cause 3. Akintola, 0.0., G.O. Adeyemi, O.S. Olokeogun,

environmental pollution with time.

The Pacific Journal of Science and Technology
http://www.akamaiuniversity.us/PJST.htm

and I.A. Bodede. 2021. “Impact of Wastes on
Some Soil Properties of an Active Dumpsite in

—253—

Volume 22. Number 2. November 2021 (Fall)



http://www.akamaiuniversity.us/PJST.htm
https://doi.org/10.1016/j.sciaf.2020.e00390

10.

11.

12.

13.

Ibadan, Southwestern Nigeria”. Journal of
Bioresource Management. 8(2):84-91.

Akintola, O.0., I.LA. Bodede, and O.0. Adekoya.
2020. “Influence of Waste Dump on Geotechnical
Properties of Soil in Ibadan, Southwestern Nigeria”.
Pacific Journal of Science and Technology.
21(1):352-360.

Allen, A.R. 2000. “Attenuation Landfills the Future
in Landfilling”. Retrieved March 10, 2019 from
whiis.tu.koszanlin.pl/towarzystwo/ 2000/17alle
n_t.pdf, 2000

Amos-Tautua, B.M.W, A.O. Onigbinde, and D. Ere.
2011. “Assessment of Some Heavy Metals and
Physicochemical Properties in Surface Soils of
Municipal Open Waste Dumpsite in Yenagoa,
Nigeria”. African Journal of Environment, Science
and Technology. 8:41-47.

Angin, I., E.L. Aksakal, T. Oztas, and A. Hanay.
2013. “Effects of Municipal Solid Waste Compost
(MSWC) Application on Certain Physical Properties
of Soils Subjected to Freeze— Thaw”. Soil and
Tillage Research. 130: 58-61. doi:
10.1016/j.still.2013.02.009.

Black. C.A. 1998. Methods of Soil Analysis. Part 1.
Physical and Mineralogical Properties Including
Statistics of Measurement and Sampling. Part II.
Chemical and Microbiological Properties.
Agronomy Series A.S.A.: Madison, WI.

Blake, G.R. and K.H. Hartge. 1986. “Bulk Density”.
In: Methods of Soil Analysis. Agronomy No. 9, 2nd
ed. American Society of Agronomy, Madison, WI.
363-375.

Blanche, G., K. Gavazov, L. Bragazza, and S.
Sinaj. 2016. “Responses of Sail Properties and
Crop Yields to Different Inorganic and Organic
Amendments in a Swiss Conventional Farming
System”. Agriculture, Ecosystems and
Environment. 230: 116-126 doi:
10.1016/j.agee.2016.05.032.

Bray, R. and L. Kurtz. 1945. “Determination of Total
Organic and Available Forms of Phosphorus in
Soil”. Soil Science. 59:39-45.

Brady, N.C. 1984. The Nature and Properties of
Soils. Macmillan Publishing Company Inc.: New
York, NY. 672.

Brevik, E.C. 2014. “Soil Health and Productivity”.
In: Soils, Plant Growth and Crop Production. W.
Verheye (Ed.). Encyclopedia of Life Support
Systems (EOLSS), Developed under the Auspices
of the UNESCO, EOLSS: Oxford, UK.

The Pacific Journal of Science and Technology

http://www.akamaiuniversity.us/PJST.htm

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Brown, R.B. 2003. “Soil Texture. Fact Sheet SL-
29”. University of Florida, Institute of Food and
Agricultural Sciences: Gainsville, FL.

British Standards Institute (BSI). 2015. British
Standard 1377. British Standards Institute:
London, UK. ISBN: 9780580960864,
9780580934698 1 2016.

Castro, E., P. Manas, and J. De las Heras. 2009.
“A Comparison of the Application of Different
Waste Products to a Lettuce Crop: Effects on
Plant and Soil Properties”. Scientia
Horticulturae.123: 148-155. doi:
10.1016/j.scienta.2009.08.013.

Clayton, K.C. and J.M. Huie. 1973. Solid Wastes
Management: The Regional Approach. Ballinger
Pub. Co: Cambridge, MA. xvii, 140 p.

Enerijiofi, K.E. and F.O. Ekhaise. 2019.
“Physicochemical and Microbiological
Characterisation of Edaiken and Santana Markets
Open Solid Waste Dumpsites Soils in Benin City,
Nigeria”. FULafia Journal of Science &
Technology. 5 (2):135-149.

Estabragh, A.R., I. Beytolahpour, M. Moradi, and
A. Javadi. 2014. “Consolidation Behavior of Two
Fine-Grained Soils Contaminated by Glycerol and
Ethanol”. Engineering Geology. 178:102-108.

FAO/WHO 2001. Codex Alimentarius
Commission. Food Additives and Contaminants.
Joint FAO/WHO Food Standards Programme,
ALINORM: Rome, Italy. 10/12A

Fuentes, D., A. Valdecantos, J. Llovet, J. Cortina,
and V.R. Vallejo. 2010. “Fine-Tuning of Sewage
Sludge Application to Promote the Establishment
of Pinus halepensis Seedlings”. Ecological
Engineering. 36:1213-1221. doi:
10.1016/j.ecoleng.2010.04.012.

Guber, A., 1.Y. Pachepsky, E. Shein, and W.J.
Rawls. 2014. “Soil Aggregates and Water
Retention”. Dev. Soil Sci. 30: 143 157.

Hatten, J. and G. Lilles. 2019. “A ‘Healthy’
Balance — The Role of Physical and Chemical
Properties in Maintaining Forest Soil Function in a
Changing World”. Developments in Soil Science.
36: 373-396.

Hoornweg, D. and P. Bhada-Tata. 2012. What a
Waste: A Global Review of Solid Waste
Management. Urban Development Series. World
Bank: Washington, D.C.

Hossain, M.Z., P.V. Fragstein, and J.H.
Niemsdorff. 2017. “Effect of Different Organic
Wastes on Soil Properties and Plant Growth and

—254—
Volume 22. Number 2. November 2021 (Fall)


http://www.akamaiuniversity.us/PJST.htm

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Yield: A Review”. Scientia Agriculturae Bohemica.
48(4): 224-237.

Ideriah, T.J.K., V.O.T. Omuaru, and P.U. Adiukwu.
2006. “Soil Quality Round a Solid Waste Dumpsite
in Port Harcourt”. African Journal of Ecology.
44(3):388-394.

Indoria, A.K., K.L. Sharma, K.S. Reddy, and C.S.
Rao. 2017. “Role of Soil Physical Properties in Soil
Health Management and Crop Productivity in
Rainfed Systems I: Soil Physical Constraints and
Scope”. Current Science. 112(12): 2405-2414.

Karmakar, S., D. Majhi, T.K. Roy, and D. Chanda.
2018. “Moisture Damage Analysis of Bituminous
Mix by Durability Index Utilizing Waste Plastic
Cup”. Journal of Materials in Civil

Engineering, 30(9): 04018216.

Kebede, A.A., D.D. Olani, and T.D. Edesa. 2016.
“Heavy Metal Content and Physico-Chemical
Properties of Soil Around Solid Waste Disposal
Sites”. American Journal of Scientific and
Industrial. 7(5):129-139.

Ling, N., C. Zhu, C. Xue, H. Chen, Y. Duan, C.
Peng, S. Guo, and Q. Shen. 2016. “Insight into
How Organic Amendments Can Shape the Soil
Microbiome in Long-Term Field Experiments as
Revealed by Network Analysis”. Soil Biology and
Biochemistry. 99: 137-149. doi:
10.1016/j.s0ilbio.2016.05.005.

Mackie, K.A., S. Marhan, F. Ditterich, H.P.
Schmidt, and E. Kandeler. 2015. “The Effects of
Biochar and Compost Amendments on Copper
Immobilization and Soil Microorganisms in a
Temperate Vineyard”. Agriculture, Ecosystems and
Environment. 201: 58—-69. doi:
10.1016/j.agee.2014.12.001.

Mark, Y. 2002. Geology and Geotechnical
Investigation of the Proposed Anterbury Regional
Landfill Kate Valley, North Canterbury. Transwaste
Canterbury Ltd.: Canterbury, UK. 147.

Matko, V. 2003. “Porosity Determination by Using
Stochastic Method”. Journal of Automatika, 44(3—
4), 155-162.

Mbarki, S., N. Labidi, H. Mahmoudi, N. Jedidi, and
C. Abdelly. 2008. “Contrasting Effects of Municipal
Compost on Alfalfa Growth in Clay and in Sandy
Soils: N, P, K Content and Heavy Metal Toxicity”.
Bioresource Technology, 99.
doi:10.1016/j.biortech.2008.01.010.

Mekonnen, B., A. Haddis, and W. Zeine. 2020.
“Assessment of the Effect of Solid Waste Dump
Site on Surrounding Soil and River Water Quality in

The Pacific Journal of Science and Technology

http://www.akamaiuniversity.us/PJST.htm

36.

37.

38.

39.

40.

41.

42.

43.

44.

Tepi Town, Southwest Ethiopia”. Journal of
Environmental and Public Health, 2020.

Mouhoun-Chouaki, S., A. Derridj, D. Tazda, and
R. Salah-Tazda. 2019. “A Study of the Impact of
Municipal Solid Waste on Some Soil
Physicochemical Properties: The Case of the
Landfill of Ain-El-Hammam Municipality, Algeria”.
Applied and Environmental Soil Science. Article ID
3560456, https://doi.org/10.1155/2019/3560456

Njoku, C. 2015. “Effect of Wastes on Selected Soil
Properties in Abakaliki Southeastern Nigeria”.
International Journal of Plant & Soil Science. 4(1):
94-99.

Obianefo, F.U., 1.O. Agbagwa, and F.B.G. Tanee.
2017. “Physicochemical Characteristics of Soil
from Selected Solid Waste Dump Sites in Port
Harcourt, Rivers State, Nigeria”. Journal of
Applied Science and Environmental Management.
21:1153-1156.

Obute, C.C., B.C. Ndukwu, and E. Eze. 2010.
“Changes in Species Diversity and Physic-
Chemical Properties of Plants in Abandoned
Dumpsites in Parts of Port Harcourt, Nigeria”.
Scientia Africana. 9(1): 181-193.

Ogunseiju, P. R.F. Ajayi, and V.O. Olanrewaju.
2015. “Trace Metals and Hydraulic
Characterization of Soils and Groundwater Around
Ajakanga Dumpsite in Ibadan Metropolis,
Southwest Nigeria”. Journal of Environment and
Earth Science. 5(22): 75-94.

Pena, A., M.D. Mingorance, and S. Rossini-Oliva.
2015. “Soil Quality Improvement by the
Establishment of a Vegetative Cover in a Mine
Soil Added with Composted Municipal Sewage
Sludge”. Journal of Geochemical Exploration. 157:
178-183. doi: 10.1016/j.gexplo.2015.06.014.

Puga, A.P., C.A. Abreu, L.C.A. Melo, J. Paz-
Ferreiro, and L. Beesley. 2015. “Cadmium, Lead,
and Zinc Mobility and Plant Uptake in a Mine Soil
Amended with Sugarcane Straw Biochar”.
Environmenta Science and Pollution Research.
22.17606-17614. doi: 10.1007/s11356-015-4977-
6.

Padmavathiamma, P.K., L.Y. Li, and U.R. Kumari.
2008. “An Experimental Study of Vermi-Biowaste
Composting for Agricultural soil improvement.
Bioresource Technology”. 99:1672-1681. doi:
10.1016/j.biortech.2007.04.028.

Molina-Herrera, S. and J. Romanya. 2015.
“Synergistic and Antagonistic Interactions Among
Organic Amendments of Contrasted Stability,
Nutrient Availability and Soil Organic Matter in the

—255—
Volume 22. Number 2. November 2021 (Fall)


http://www.akamaiuniversity.us/PJST.htm
https://doi.org/10.1155/2019/3560456

45.

46.

47.

48.

49.

50.

51.

52.

Regulation of C Mineralization”. European Journal
of Soil Biology. 70: 118-125.

Sabir, M. and M. Zia-ur-Rehman. 2015.
“Phytoremediation of Metal Contaminated Soils
using Organic Amendments”. In: K. Hakeem, M.
Sabir, M. Ozturk, and A. Mermutt (eds). Soil
Remediation and Plants: Prospects and
Challenges. Academic Press: Cambridge, U.K.
503-523.

Srivastava, P., R. Singh, R. Bhadouria. I.S. Tripath,
P. Singh, H. Singh, and A.S. Raghubansh. 2016.
“Organic Amendment Impact on SOC Dynamics in
Dry Tropics: A Possible Role of Relative Availability
of inorganic-N Pools”. Agriculture, Ecosystems and
Environment. 235: 38-50. doi:
10.1016/j.agee.2016.09.036.

Ugwu, E.l., A.C. Ekeleme, O. Awoyera, H.O.
Ozioko, and U. Osinachi. 2018. “Effect of Municipal
Solid Waste Contamination on Some Geotechnical
Properties of Soil”. Journal of. Material and
Environmental. Science. 9(2): 585-590.

Vecera, Z., P. Mikuska, P. Zdrahal, B.M. Docekal
Buckora, Z. Tynova, P. Parizek, J. Mosna, and J.
Marek. 1999. Environmental Analytical Chemistry.
Department, Institute of Analytical Chemistry,
Academy of Sciences of the Czech Republic: Brno,
Veveric. 97:61-142.

Wang, J., B. Zhu, J. Zhang, C. Muller, and Z. Cai.
2015. “Mechanisms of Soil N Dynamics Following
Long-Term Application of Organic Fertilizers to
Subtropical Rain-Fed Purple Soil in China”. Soil
Biology and Biochemistry. 91: 222—-231. doi:
10.1016/j.s0ilbio.2015.08.039.

Walkley, A. and I.A. Black. 1934. “An Examination
of the Digestrates. Method for Determining Soil
Organic Matter and Propose Modification of the
Chronic Acid Titration Method”. Soil Sci. 37: 29-38.

Weber, J., A. Kocowicz, J. Bekier, E. Jamroz, R.
Tyszka, M. Debicka, D. Parylak, and L. Kordas.
2014. “The Effect of a Sandy Soil Amendment with
Municipal Solid Waste (MSW) Compost on
Nitrogen Uptake Efficiency by Plants”. European
Journal of Agronomy. 54: 54—60. doi: 10.1016/].
€ja.2013.11.014.

Zhang, X., X. Wu, S. Zhang, Y. Xing, R. Wang, and
W. Liang. 2014. “Organic Amendment Effects on
Aggregate-Associated Organic C, Microbial
Biomass C, and Glomalin in Agricultural Soils”.
Catena, 123:188-194.
doi:10.1016/j.catena.2014.08.011.

The Pacific Journal of Science and Technology

http://www.akamaiuniversity.us/PJST.htm

SUGGESTED CITATION

Akintola, O.0., B.L. Olajiire-Ajayi, R.T. Ibode,

and O.D. Ayeni. 2021. “Influence of Wastes on
Some Properties of Soil around Ajakanga
Dumpsite in Ibadan, Southwestern Nigeria”.
Pacific Journal of Science and Technology.
22(2): 247-256.

Ls\‘_ Pacific Journal of Science and Technology

—256—
Volume 22. Number 2. November 2021 (Fall)


http://www.akamaiuniversity.us/PJST.htm
http://www.akamaiuniversity.us/PJST.htm

