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Abstract: The aim of this research is to assess the soils and water quality along
Sokoto-Rima Floodplain; the correlation analysis was used to find out the degree of
relationship between pollutants in soils and water. Seven sample points was selected
systematically from the map at 6.13km interval, and in each sample point, three
samples were taken each of soils and water from the river at hundred meters interval.
A total of 21 samples of each soils and water were taken. The samples were taken to
the laboratory for analysis. The results from the analysis show that: Positive
correlations exist between soils and river in P and PO,, Mg, Ca, and Fe. R? (co-
efficient of determination) values are .124, .013, .053, and .445 respectively. While,

DOI: negative correlations exist between soils and river in pH, N and NO3, K, and OC and
10.21276/sjhss.2017.2.10.1 | COs. R? values are .015, .224, .075, and .027 respectively. The correlation is
statistically significant between N and NO; at 0.05 and also, it is significant in Fe at

0.01 levels.
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INTRODUCTION

Delince [2] cited in Abubakar et al., [3]
reported that the quality of waters depend on the kind of
soils they flow over in addition to physical, chemical
and biological factors. The soils and water bodies of
Sokoto-Rima Floodplain are often subjected to
intensive human and industrial activities (like the
Cement Company of Northern Nigeria, CCNN) which
influence their quality. Sewages from domestic,
agricultural and industrial activities pollute fresh water
and adversely affect the quality of water [3].

Soil is the link between the air, water, rocks,
and organisms, and is responsible for many different
functions in the natural world that we call ecosystem
services. These soil functions include: air quality and
decomposition, temperature regulation, carbon and
nutrient cycling, water cycling and quality, natural
“waste” (decomposition) treatment and cycling, and
habitat for most living things and their food [4].

Land, soil, water, vegetation, fish and
livestock, rocks, minerals, and different forms of energy
with which our environment is endowed by nature are
referred to as natural resources [5]. Among the natural
resources, soil and water are responsive to human
influence, and constitute the resource base for our
sustainable future [6, 7]. The soil is the most important
factor in agricultural production being the main medium

Soils and water are important natural resources on the earth surface. The
major pathway of water quality properties is an inter-change between the earth
surface and the atmosphere through precipitation and evapotranspiration [1].

for plant growth. The manipulation or management of
this resource base has significant influence on the
environment or ecosystems because of its effects on
water resource, human settlement, atmospheric quality,
water and land pollution, vegetation type and
distribution, fishery and wildlife [5].

MATERIALS AND METHODS
Study Area

The Sokoto-Rima basin is located in the
northwest of Nigeria between latitudes 10°04-13°57N
and longitudes 3°35-8°14E. The basin covers catchment
area of about 131,600km? which is about 14% of
Nigeria’s landmass [8]. Three physiographic units are
found in the basin, namely: the uplands or high plains
of the east and south east, the Sokoto plains of the north
and the center, and lastly the lowlands of the Rima
Valley and the Niger River [9]. Urban Sokoto is located
on the Sokoto plains which are a monotonous lowlands
derived from softer sedimentary rocks with an average
height of 300m. The raining season is from June to
October, rainfall start late and ends early with mean
annual rainfall ranging between 500mm to 900mm [10].
Sokoto is located in the Sudan Savannah bioclimatic
zone, with daily mean temperature of 36°C [11].

This is an area were the basement complex is
overlain by the Illlumidan Sedimentary Basin which
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consist of many groups including the Wurno,

Kalambaina and Gundumi formations. The Sokoto Wamakko town which is 16km from Sokoto
Rima Floodplain is situated to the north of the town, city is located at latitude 13°2'16"N and longitude
and it effectively prevents growth of the city in that 05°5'37"E. It is about 226 meters above the sea level
direction. The confluence of the Sokoto-Rima is found and covers an area of 697km2 with a population of
close to Kalambaina area where the Rima river catches 179,619; NPC, 2006.
the Sokoto river, the letter being its major tributary
[12].
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Fig-1: Map of Wamakko L.G.A. showing study area
Source: UDUS GIS Lab, 2015
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Fig-2: Geological Map of Sokoto State showing the study area
Source: UDUS GIS LAB, 2015

Available Online: http://scholarsmepub.com/sjhss/ 857



http://scholarsmepub.com/sjhss/

Abubakar Sheikh D et al.; Saudi J. Humanities Soc. Sci.; Vol-2, Iss-10A (Oct, 2017):856-863

Table 1: Shows the Location of Sample Points in the Study Area

Sample point latitude Longitude
Dundaye 13°7'4.568"E 5°14'29.74"N
Safatawa 13°5'56.847"E 5°11'29.589"N
Gantsari 13°4'11.033"E 5°9'7.798"N
Gidan Alkali 13°3'54.102"E 5°6'22.727"N
Wamakko 13°1'15.381"E 5°5'53.099"N
Mankeri 13°0'49.988"E 5°3'14.347"N
Kaura Abdu 13°1'6.915"E 5°0'20.842"N
Soils and Water Sampling Method, Macro-Kjeldahl Method and the Bray No-1
Seven sample  points was  selected Method, respectively. Calcium and magnesium by

systematically from the map at 6.13km, GPS was used
to locate the sample points, and in each sample point,
three samples were taken each of soils and water from
the river site at hundred meters interval. A total of 21
samples of each soils and water were taken. The soils
and water samples collected were placed into polythene
bags and clean rubber battles respectively, labeled for
easy identification and then taken to the laboratory.

Soils analyses

The collected soil samples were air-dried,
passed through a 2 mm sieve and analyzed for the
following parameters. Soil pH was measured using a
pH meter. Organic carbon, total nitrogen and available
phosphorus were determined by the Walkley-Black

RiverpH

T T T
5% iN 630

EDTA titration, while, potassium and sodium by flame
photometry and iron by AAS.

Water analyses

The water samples collected were taken to the
laboratory and tested for the following parameters:
River pH was measured using pH meter, nitrate by
kjeldhler method, phosphate by spectrophotometer,
magnesium and calcium by EDTA titrant solution, iron
by AAS, potassium by flame photometer and carbonate
by titration method.

RESULTS AND DISCUSSIONS
Correlation Analysis

Fig-1: Soil and River pH
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Fig-2: Soil Nitrogen and River Nitrate
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Fig-3: Soil Phosphorus and River Phosphate
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Fig-4: Soil and River Potassium
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Fig-5: Soil Organic Carbon and River Carbonate
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Fig-6: Soil and River Magnesium
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Fig-7: Soil and River Calcium
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Fig-8: Soil and River Iron

From the above figure 8 show a strong positive
correlations of iron between soil and river (.667) and is
significant at p< 0.01(2-tailed), with R? value of .445,
which means 45% of the variability in river iron is
explained by the variability in soil iron. This may be as
a result of heavy metals in the area because of industrial
activities, and agricultural sources (insecticide,
pesticide, misapplication of fertilizer etc.). While,
figure 3, 6, and 7 shows a weak positive correlations
between soils phosphorus and river phosphate (.353),
soil and river magnesium (.114), soil and river calcium
(.230), with R? (co-efficient of determination) value of
124, which means 12% of the differences in river
phosphate is explained by the differences in soil
potassium.

From figure 2 above show a strong negative
correlation between soil nitrogen and river nitrate (-
A73) and is significant at p< 0.05 (2-tailed), with R?
value of .224,which means 22% of the variability in soil
nitrogen is explained by the variability in river nitrate.
This may be as a result of application of NPK fertilizer
in the area. While, figure 1, 4, and 5 shows a weak
negative correlations between soils and river pH (-
.122), soils and river potassium (-.274) and soils
organic carbon and river carbonate (-.164), with R?
value of .015, .075 and .027 respectively.

CONCLUSION

There is relationship between the quality of
river Sokoto-Rima and Floodplain soils that the river
flows over. These because, positive correlations exist
between four out of eight parameters tested. While,
negative correlation exists in the remaining parameters.
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