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Abstract
Pollution of general environment has increasingly gathered a global interest in this respect; contamination of agricultural soils with heavy metals has always been considered a critical challenge
in scientific community. Heavy metals are generally present in agricultural soils at low levels. Due
to their cumulative behavior and toxicity, however, they have a potential hazardous effect not only
on crop plants but also on human health. A study was carried out on the quality of Jakara River
water in Kano which is the main source of water for municipal agriculture in the area to evaluate
its suitability and otherwise for agricultural crop production. Heavy metals in both the soil and
water were found to be low, but their value in soils is higher due to continuous accumulation and
in the soil at 0 - 15 cm depth the concentration followed these trends: Fe > Cr > Mn > Ni > both Pb,
Cu and As > Zn while at 15 - 30 cm soil depth it was found that Mn > Ni > Zn > As > Cr > Pb and Fe >
Cu.
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1. Introduction
Conceptually, water quality refers to the characteristics of a water supply that will influence its suitability for a
specific use, i.e. how well the quality meets the needs of the user. Quality was defined by certain physical,
chemical and biological characteristics. Even a person preference such as taste is a simple evaluation of acceptability. For example, if two drinking waters of equally good quality are available, people may express a prefeHow to cite this paper: Sanda, A.R., Ahmad, I. and Gaye, C.A. (2016) Heavy Metal Content of Abattoir Waste and Municipal
Sludge in Soil and Water along Jakara River in Kano, Kano State, Nigeria. Open Access Library Journal, 3: e2896.
http://dx.doi.org/10.4236/oalib.1102896
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rence for one supply rather than the other; the better testing water becomes the preferred supply. In irrigation
water evaluation, emphasis is placed on the chemical and physical characteristics of the water and only rarely is
any other factors considered important.
Specific use have different quality needs and water supply in one way is considered more acceptable if it
produces better results or causes fewer problems than an alternative water supply; for example, good quality
river water which can be sued successfully for irrigation may be unacceptable for municipal use without treatment to remove the sediment because of its sediment load. Similarly, snowmelt water of excellent quality for
municipal use may be too corrosive for industrial use without treatment to reduce its corrosion potentials. The
ideal situation is to have several supplies from which to make a selection, but normally only one supply is
available. In this case, the quality of the available supply must be evaluated to see how it fits the intended use.
Most of the experience in using water of different qualities has been gained from observations and detailed study
of problems that developed following use.
Toxicity problems occur if certain constituents (ions) in the soil or water are taken up by the plant and accumulate to concentration high enough to cause crop damage or reduced yield. The degree of damage depends on
the uptake and the crop sensitivity. The permanent, perennial type crops (tree crops) are the more sensitive.
Damage often occurs at relatively low ion concentrations for sensitive crops. It is usually first evidenced by
marginal leaf born and interveinal chlorosis plants, while in human there were reported cases of liver and kidney
related problems. Toxicity can also occur from direct absorption of the toxic substances through leaves wet. As
concentrations increase in the applied water damage develops more rapidly and becomes progressively more
severe.
Pollution of general environment has increasingly gathered a global interest. In this respect, contamination of
agricultural soils with heavy metals has always been considered a critical challenge in scientific community [1].
Heavy metals are generally present in agricultural soils at low levels. Due to their cumulative behavior and toxicity however, they have a potential hazardous effect not only on crop plants but also on human health [2].
With the increasing awareness of risk assessment of heavy metals in food crops, monitoring of these metals in
agricultural soils is therefore critical as it gives information in nutritional planning and provides data for epidemiological studies [3]. Information about the movement of metals through ecosystem as well as their bioaccumulation, tropic transfer, and potential toxicological effects is provided by measure of the concentrations in soils
and biota. The persistence, biomagnifications, and distribution of trace metals in terrestrial food webs have been
investigated in may studies [4]-[7]; patterns of uptake and bioaccumulation have been studied by investigation
of the relationship between metal concentration in soils and several parts of plant tissues [8]-[10].
Both abattoir waste water and municipal sledge waste has led to multi-elements concentration of soils [11].
Elevated concentration of certain trace elements, when mobile, can cause great environmental concern by accumulating and contaminating soils, vegetation, animals or surface and ground waters [12], health hazard and
agricultural water contamination. The objective of this paper is therefore to help the reader to better understand
the effect of water quality upon soils and crops to assist in selecting suitable alternatives to cope with potential
water quality related problems that might reduce produce under prevailing conditions of use.

2. Materials and Methods
The study was carried out on the water and soils of Jakara River that cut across Kano Municipal and Sabon Gari
Area of Kano. Soil depth, while the water sample was collected from the flowing water of the river some 1500
meters away from the abattoir so as to enable for a through mixing of the water from domestic areas and the abattoir sledge.
Nitric acid washed plastic bottles were used in collecting the water samples. The sample collected was preserved with 5 ml conc. Nitric acid and transported to laboratory for analysis. Heavy metals were determined
from the sample according to [13] and measured using atomic assumption spectrophotometer. The soil samples
collected were directly taken to laboratory, air dried, crushed with pestle and mortar, sieved through 2 mm sieve
and analysis started immediately thereafter 5 of soil sample were placed in 100 ml beaker, 3 ml 30% hydrogen
peroxide was added following a procedure described by [14]. This was left to stand for 60 mins, until the vigorous reaction ceased. 75 ml of 0.5 m solution of HCL was added and the content heated fatly at low heat on hot
plate for about 2 hrs. The digest was then filtered into 50 ml standard flask. Triplicate digestion of each sample
was carried out. Then the quantitation of metallic content of digested samples was carried out with the flame
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atomic absorption spectrophotometer model AA650. The results were thus presented in the following section.

3. Results and Discussion
The levels of the heavy metals determined at the sampling points along Jakara River are presented in Table 1.
From these results it was discovered that the concentrations of the heavy metal tested in soils at each depth was
found to the higher than those in the water for irrigation. This is because of the fact that as a result of continues
use of such water the metals were thus accumulated in the soil as a residual component of the water applied
during irrigation. However, with the exception of Fe, all the metal tested was within the maximum allowable
limit for irrigation water by [15]. The higher concentration of Fe in these water could probably due to the fact
that some water from Dala Hill were it was historically believed that the ancient people in Kano were said to be
using as the site for iron-ore mining, drain in to the city drainage system which finally drains in to the Jakara
River. A significant differences were observed between the concentrations of these metals between the soil sampling depth, with 0 - 15 cm soil depth showing higher concentration which is believed to be due to the fact that 0
- 15 cm is the area for deposition for the water containing these metals. Zn has the lowest concentration of 0.04
mgll as compared to all other metals studied in which the following ranking was observed Cr > Mn > Ni > both
Pb, Cu and As. But the concentration in 15 - 30 cm soil depth shows the following ranking Mn > Ni > Zn > As >
Cr > Pb and Fe, while the lowest value of 0.1 mgll was shown by Cu.
The sources of the heavy metals with higher concentrations in the wastewater could probably be from the
metals works, construction and engineering and domestic and abattoir waste. However, the concentration of
these metals could increase with location that is at both upstream and downstream. In several other studies, low
level of Pb, Mn, Ni, Cd, Cr, and Cu upstream with the corresponding higher level at the downstream in many
rivers has long been reported, and increasing discharge of contaminants with distance towards downstream has
been blamed for this trend [16]. Jakara River at both upstream and downstream is been used to irrigation many
vegetables and other food crops consumed in the city in crops receiving such contaminated water during irrigation is always common in most cities and metals could be biomagnified along food chain to a higher tropic level
[17] [18]. Consumption of such food crops could expose man and animals to untold heavy metals hazards. Wet
and dry fallout of atmospheric particulate matter arrived from natural sources as well as man activities can introduce large quantities of metals into the open flowing river. In additions to the natural sources, the discharge
of various treated and untreated liquid wastes to the water body can introduce large amounts of trace metals to
rivers and lakes [19].

4. Conclusion
Metals are notable for their wide environmental dispersion from such activity, their tendency to accumulate in
selected tissues of the human body, and their overall potential to be toxic even at relatively minor levels of exTable 1. Mean concentration of various metals (mg/I) across different sampling sites along Jakara River Kano.
Values for soil at various depth

Maximum allowable
in irrigation water

Values for water at
sampling site (mg/I)

0 - 15 cm

15 - 30 cm

Pb

-

0.05

0.8

0.3

Cu

0.2

0.05

0.1

0.2

Zn

Up to 5.0

0.04

1.8

1.0

Mn

0.2

0.08

2.4

1.7

Ni

0.2

0.07

2.1

1.1

As

0.1

0.05

1.6

0.8

Cr

0.1

0.09

1.0

0.5

Fe

0.01

0.2

0.8

0.6

Heavy metals
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posure. Some metals, such as copper and iron, are essential to life and play irreplaceable roles in, for example,
the functioning of critical enzyme systems. Other metals are xenobiotics; i.e., they have no useful role in human
physiology (and most other living organisms) and, even worse, as in the case of lead and mercury, may be toxic
even at trace levels of exposure. Even those metals that are essential, however, have the potential to turn harmful
at very high levels of exposure, a reflection of a very basic tenet of toxicology—“the dose makes the poison”.
One reflection of the importance of metals relative to other potential hazards is their ranking by the U.S. Agency
for Toxic Substances and Disease Registry (ATSDR), which lists all hazards present in toxic waste sites according to their prevalence and the severity of their toxicity. The first, second, third, and sixth hazards on the list
are heavy metals: lead, mercury, arsenic, and cadmium, respectively. Exposure to metals can occur through a
variety of routes. Metals may be inhaled as dust or fume (tiny particulate matter, such as the lead oxide particles
produced by the combustion of leaded gasoline). Metals may also be ingested involuntarily through food and
drink. The amount that is actually absorbed from the digestive tract can vary widely, depending on the chemical
form of the metal and the age and nutritional status of the individual. Once a metal is absorbed, it distributes in
tissues and organs. Excretion typically occurs primarily through the kidneys and digestive tract, but metals tend
to persist in some storage sites, like the liver, bones, and kidneys, for years or decades. However, the heavy metals content of the water and soil of Jakara river bank is getting higher due to discharge of various treated and untreated liquid and other soluble solid substances to this water body. Despite the toxicity of these metals to humans and animals, government at various levels were reluctant to provide other alternatives of water source for
farmers so as to stop using this water in order to safe-guard the health of their citizens. Hence, this deadly urban
agricultural practice should be discouraged as the state has been blessed with over 27 dams which contain virtually safer water for agricultural production.
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