
 

 

Citation: Amina U. Alkali, Muhammad Ali, Masud Bello (2022). Assessment on Effect of Anthropogenic Activities on Water 

Quality Parameters at Gundutse River in Kano, Northern Nigeria. Sch Bull, 8(4): 124-129. 

 

 

 

       124 

 

 
 

Scholars Bulletin 
Abbreviated Key Title: Sch Bull  

ISSN 2412-9771 (Print) |ISSN 2412-897X (Online) 

Scholars Middle East Publishers, Dubai, United Arab Emirates 

Journal homepage: https://saudijournals.com  
 

    Subject Category: Microbiology 
 

Assessment on Effect of Anthropogenic Activities on Water Quality 

Parameters at Gundutse River in Kano, Northern Nigeria 
Amina U. Alkali

1
, Muhammad Ali

2*
, Masud Bello

3
 

 
1Science and Technical Schools Board Kano, Kano State, Nigeria 
2Department of Microbiology, Federal University Gusau, Zaria Road, Sabon Gida Village, Gusau, Nigeria 
3Department of Applied Science, Shehu Idris College of Health Science and Technology Makarfi, Kaduna State, 9V4R+M5J, 812103, 

Markafi, Nigeria 
 

DOI: 10.36348/sb.2022.v08i04.003                                          | Received: 16.03.2022 | Accepted: 25.04.2022 | Published: 30.04.2022 
 

*Corresponding author: Muhammad Ali 

Department of Microbiology, Federal University Gusau, Zaria Road, Sabon Gida Village, Gusau, Nigeria 

 

Abstract  
 

Drinking water has always been a major issue in many countries, especially in developing countries like Nigeria. The 

study was aimed to assess the effect of anthropogenic activities on water quality parameters at Gundutse River in Kura 

Kano, Northern Nigeria for a period of 3 month (April - June, 2019). Surface water sample for the study were collected 

from three (3) different sampling (A, B and C) sites based on the depth of the water and analysis of water was conducted 

either in situ or transported to the laboratory for further analysis. The physicochemical and microbiological properties of 

the water were determined using standard method. The result of physicochemical properties of the water showed that the 

temperature, pH, turbidity and electric conductivity ranges from 25 to 26
0
C, 7.3 to 7.7, 140 to 155 NTU and 617 to 

628μs/cm respectively. The average values of nitrate, phosphate, Dissolve Oxygen and Biochemical Oxygen Demand 

(BOD) of the water ranges from 1.80 to 2.13 mg/L 1.0 to 1.16 mg/L, 3.73 mg/L to 4.10 mg/L, 1.96 to 2.23 mg/L 

respectively. The result of microbiological analysis of the River showed that Escherichia coli, Salmonella typhi, Proteus 

mirabilis, Enterobacter sp. and Klebsiella pneumoniae were identified. The use of the river water for drinking may be 

hazardous. The study therefore, stresses on the need to control the faecal pollution of the water before use. 
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INTRODUCTION  
Water is one of the most essential natural 

resources needed by every living thing. Whether it is 

used for drinking, bathing, food production or 

recreational purposes, portable and accessible water 

supply is crucial for public health [1]. Water is the 

commonest solvent for many substances and it rarely 

occurs in its pure nature. Water can be obtained from a 

number of sources, among which are streams, lakes, 

rivers, ponds, rain, springs and wells [2]. Drinking 

water has always been a major issue in many countries, 

especially in developing countries like Nigeria. In 

Nigeria, majority of the rural populace do not have 

access to potable water and therefore, depend on well, 

stream and river water for domestic use [3]. 

Contaminated water sources are vehicles for the 

transmission of waterborne diseases such as cholera, 

shigellosis, and Campylobacteriosis [4]. The World 

Health Organization (WHO) estimated that about 1.1 

billion people globally drink unsafe water and the vast 

majority of diarrheal diseases in the world (88%) are 

attributable to unsafe water, sanitation and hygiene. 

Approximately 3.1% of annual deaths (1.7 million) and 

3.7% of the annual health burden world-wide (54.2 

million) are attributable to unsafe water, sanitation and 

hygiene [5].  

 

Untreated water sources such as surface waters 

(streams, rivers, lakes, etc.) or unprotected open wells 

are vehicles for waterborne bacterial diseases such as 

cholera and typhoid fevers [4]. Untreated waters may 

also play a role in the transmission of water washed 

viral enteric diseases such as hepatitis, gastroenteritis, 

as well as an unknown number of ill-defined diseases 

caused by other enteric viruses. The fecal-oral route is 

probably the major route for transmission of these 

bacterial and viral diseases as well as of many parasitic 
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diseases in poor sanitary conditions. An improvement 

of water quality and water usage for improving sanitary 

conditions should result in a decrease of waterborne as 

well as water-washed diseases [4, 5].  

 

Major factors affecting microbiological quality 

of surface waters are discharges from sewage works and 

runoff from informalsettlements. Indicator organisms 

are commonly used to assess the microbiological 

quality of surface waters and faecal coliforms (FC) are 

the most commonly used bacterial indicator of faecal 

pollution [6]. They are found in water that is 

contaminated with faecal wastes of human and animal 

origin. Total coliforms (TC) comprise bacterial species 

of faecal origin as well as other bacterial groups (e.g. 

bacteria commonly occurring in soil). The coliforms are 

indicative of the general hygienic quality of the water 

and potential risk of infectious diseases from water [6].  

 

Assessment of the water conditions will givean 

insight into the relationships between the organism and 

their environment and can be usedin determining water 

quality, productivity of the water body, understanding 

of the structureand function of a particular water body 

and its relation to its inhabitants. In view of this, 

importance of monitoring water quality cannot be 

overemphasized. Anthropogenic influencesare known 

sources of water pollution and include urban, industrial 

and agricultural activitiesincreasing exploitation of 

water resources as well as natural processes, such as 

precipitationinputs, erosion and weathering of crustal 

materials degrade surface waters and damage theiruse 

for drinking water, recreational and other purposes [7]. 

The study was therefore aimed to assess the effect of 

anthropogenic activities on water quality parameters at 

Gundutse River in Kano, Northern Nigeria 

 

MATERIALS AND METHODS  
Study Area  

Gundutse town is located in eastern part of 

Kura. Kura is one of the Local Government areas of 

Kano State. It is located in the southern part of the state 

along Kano-Zaria express with a distance of about 35 

Kilometer from the state capital. Geographically, it is 

located at latitude 11
0
46’N and Longitude 8

0
25’E. It 

covers an area of about 206 Km
2
 of land. According to 

2006 population census, it has a total population of 

144,601 and the projected population of 199,002 as of 

2016 [8]. Kura Local Government shares common 

boundaries with Garun-Mallam (West), Dawakin-kudu 

(East), Bunkure (South) and Madobi Local Government 

(North). Farming and irrigation remain the major 

occupations in the area. However many educated 

indigenes in the area are employed in the formal sector 

while others engaged in various trading activities. 

 

 
Figure 1: Map of Kura Local Government Kano, Northern Nigeria 

 

Collection of Water Samples  

Surface water sample for the study were 

collected from three (3) different sampling (A, B and C) 

sites based on the depth of the water. Collection of 

water was done at about 6 am for a period of 3 month 

(April – June, 2019) and analysisof water was 

conducted either in situ or transported to the laboratory 

for further analysis.  

 



 

 

Amina U. Alkali et al., Sch Bull, Apr, 2022; 8(4): 124-129 
 

 

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                                       126 

 
 

Determination of Physico-chemical Properties of the 

River water  
The pH of the river water was determined 

using pH meter as described by APHA [9]. Surface 

water Temperature was determined in situ with mercury 

in glass thermometer as described by Offem, et al., 

[10]. The Electrical conductivity of the water was 

determined using conductivity meter as described by 

APHA [9]. The turbidity was measured using 

Nephelometer, Nitrate and Phosphate was determined 

using DR/2010 Spectrophotometer. Dissolved Oxygen 

was determined using Dissolved Oxygen Meter as 

described by APHA [9]. Biological Oxygen Demand 

was determined after 5 days incubation method as 

described by APHA [9]. 

 

Microbiological analysis  
Membrane filters (MF) method was used. The 

method described by Ali et al., [11] was adopted with 

slight modification; 100 ml of each water sample was 

filtered through sterile membrane which retained the 

bacteria on its surface. The membrane was removed 

aseptically and placed on a Nutrient agar (NA) as a 

basal medium and MacConkey agar as a differential 

medium to determine coliforms bacteria. All the plates 

were incubated at 37°C for 24 hrs. Each colony was 

isolated in a pure form by sub culturing in fresh Mac 

Conkey agar plates for further studies and 

identification. Distinctive morphological properties of 

each pure culture such as colony form, elevation of 

colony and colony margin were observed [12]. 

Presumptive colonies were confirmed by gram staining 

and biochemical (Indole, Methyl-red, Voges Proskauer, 

Citrate utilization and Oxidase) tests and each plate 

were graded as positive or negative. Bacteria isolates 

were identified and characterized according to Bergy’s 

manual of systemic determinative Bacteriology by Holt 

et al., [13]. 

 

RESULTS 
Physico-Chemical Properties of the River Water  

Table 1 represents the average values of 

temperature, pH, turbidity, and electric conductivity of 

the water of River Gundutse from April to June. The 

results showed the average temperature for the month 

are 26, 26 and 25
0
C. The pH of the river ranges from 

7.3 to 7.7. The highest pH was recorded in site A for the 

month of April (7.7) while least pH was recorded in site 

B for the month of June. Highest turbidity for the river 

was recorded in June with site A having the highest 

value (155 NTU). The turbidity recorded for April (140 

NTU) in both sites is lower when compared to May 

(152 NTU) and June (155 NTU) respectively. The 

results for electric conductivity indicated that the 

average result recorded were 617, 628 and 628μs/cm for 

the month of April, May and June respectively. 

 

Table 1: Results of Temperature, pH, Turbidity and Electric conductivity of River Gundutse from April to May 

2019 

Parameters Month Site A Site B Site C Average WHO standard 

 April 26 26 26 26  

Temperature (
0
C) May 26 26 26 26 27 

 June 25 25 25 25  

 April 7.7 7.5 7.6 7.60  

Ph May 7.6 7.4 7.4 7.47 6.5 –8.5 

 June 7.4 7.3 7.5 7.40   

 April 139 136 129 135  

Turbidity (NTU) May 142 138 140 140 5 

 June 155 146 151 152  

 April 612 621 619 617  

Electric Cond(μs/cm) May 621 627 625 624 1000 

 June 625 630 628 628  

 

Table 2 represents the average values of 

nitrate, phosphate, Dissolve Oxygen and Biological 

Oxygen Demand (BOD) of the water of River Gundutse 

from April to June. The results showed the average 

nitrate for the month of April, May and June are 1.80, 

1.86 and 2.13mg/L respectively. The phosphate level of 

the river ranges from 1.0 to 1.16 mg/L. The highest 

phosphate level was recorded in site C for the month of 

May and June (1.2 mg/L) while least phosphate level 

(1.0 mg/L) was recorded in site A for the month of 

April, May and June. Highest dissolve oxygen level for 

the river was recorded in June with site C having the 

highest value (4.1mg/L). The dissolve oxygen level 

recorded for April (3.56 mg/L) in both sites is lower 

when compared to May (3.73mg/L) and June 

(4.10mg/L) respectively. The results for Biological 

Oxygen Demand (BOD) indicated that the average 

result recorded were 2.23, 2.13 and 1.96mg/L for the 

month of April, May and June respectively.  
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Table 2: Average Nitrate, Phosphate, Dissolve Oxygen and Biological oxygen demand (BOD) of River Gundutse 

from April to May 2019 

Parameters Month Site A Site B Site C Average WHO standard 

 April 1.8 1.8 1.8 1.80  

Nitrate (mg/L) May 1.8 1.9 1.9 1.86 45 

 June 2.1 2.2 2.1 2.13  

 April 1.0 1.0 1.0 1.00  

Phosphate (mg/L) May 1.1 1.1 1.2 1.13 100 

 June 1.1 1.2 1.2 1.16   

 April 3.5 3.6 3.6 3.56  

Dissolve Oxygen (mg/L) May 3.7 3.7 3.8 3.73 > 4 

 June 4.0 4.2 4.1 4.1  

 April 2.2 2.3 2.2 2.23  

 BOD (mg/L) May 2.1 2.1 2.2 2.13 5 

 June 1.9 2.0 2.0 1.96  

 

Bacteriological analysis of water  
The bacterial isolates recovered from water 

samples are presented in (Table 3). The result showed 

that Escherichia coli, Salmonella typhi, Proteus 

mirabilis, Enterobacter sp. and Klebsiella pneumoniae 

identified. Escherichia coli, Salmonella typhi, and 

Klebsiella pneumoniae were present in all the water 

samples examined. 

 

 

Table 3: Bacteriological analysis of River Gundutse from April to May 2019 

Isolates Site A Site B Site C 

Escherichia coli + + + 

Salmonella spp + + + 

Enterobacter spp - + + 

Klebsiella spp + + + 

Proteus spp + + + 

 

DISCUSSION 
The physico-chemical properties defined the 

physical and chemical state of substances. The 

Measurement and determination of physico-chemical 

parameter is very important because it enable one to 

determine the quality of water for public consumption 

as well as the distribution of aquatic organisms in the 

water especially algae and phytoplankton. The mean 

physico-chemical properties of River Gundutse are 

recorded in Table 1 and 2. The average surface 

temperature of the water greatly influences other 

physico-chemical properties of the water. According to 

the result of this study, temperature is higher in April 

and dropped in June. This is in conformity with the 

finding of Ahmad and Indabawa [14]. The high values 

of temperature recorded in the month of April could be 

associated with high solar radiation, high evaporation 

and absent of rainfall. The pH of the water slightly 

neutral with higher pH in April compared to May and 

June. The values of pH recorded in this study fall within 

the WHO [15] standard and correlates positively 

significantly with temperature. The highest value of pH 

recorded could be attributed to run off from the 

neighbouring farm land as well as discharge into the 

water bodies.  

 

On the other hand, the value of electric 

conductivity decreases in the month of April but 

increase in June. The result of electric conductivity of 

this study correlates with that of Ahmad and Indabawa 

[14]. The electric conductivity of water gives a good 

indication of total salt content. The turbidity value 

across the river ranges from 135 – 152 NTU from the 

month of April to June. This showed that the turbidity 

of water is increasing. Turbidity depends on the clarity 

of water, the clearer the water the lower the turbidity 

and the darker the water the higher the turbidity which 

affects the distribution of aquatic organism [16]. 

Turbidity usually occurs in most surface water as a 

result of suspended clay, silts, organic and inorganic 

matter, planktons and other micro-organisms.  

 

Nitrate and phosphates are the two most 

important factors contributing to eutrophication in 

water. The highest mean nitrate value recorded is 2.1 

mg/L while the least value recorded was 1.8 mg/L. The 

nitrate values recorded in this study fall within WHO 

[15] limit. From the result, the nitrate amount was 

higher in June than April and May. This could be 

attributed to the runoff from neighbouring farm land fed 

with inorganic fertilizers by farmers, discharged in to 

the water bodies due to rainfall. Similar observation 

was made by Watanabe et al., [17], who reported that 

nutrients are potential determinant of ultimate 

productivity, as evidenced by many limnological 
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studies correlating high nitrate and phosphate values to 

abundant phytoplankton flora.  

 

The highest value of dissolve oxygen recorded 

was found to be 4.1mg/l due to the decrease in 

temperature and the lowest was found to be 3.6mg/L 

due to increase in temperature. This result was in 

conformity with the finding of Shawai et al., [18] who 

recorded high dissolve oxygen with decrease in 

temperature and vice versa. The dissolve oxygen is one 

of the best indicators of the health of the water in 

aquatic ecosystem. Also the distribution of oxygen in 

water varies accordingly to the type of water body i.e. 

for past flowing water bodies the oxygen concentration 

is uniform or nearly uniform from top to the button due 

to the mixing of water while in standing or stagnant 

water there is variation from top to the bottom, high 

concentration of oxygen was found at the surface but 

lower concentration at the button. The highest 

biological oxygen demand (BOD) was found to be 2.23 

mg/L and the lowest BOD value was found to be 1.96 

mg/L. this correspond with the work of Shawai et al., 

[18] and Ezra [19] which ranges between 1.3mg/L - 

3.9mg/L reported in the study of planktonic algae in 

relation to physico-chemical parameters, properties of 

some fresh water ponds in Kano and Bauchi Nigeria 

respectively. In general the higher the BOD, the 

decrease in dissolve oxygen concentration in the water 

is due to the decomposition of organic matter found in 

the water that consumes the dissolve oxygen [20]. 

 

Coliforms are the most frequent bacteria in 

water responsible for water borne diseases such as 

cholera, dysentery, diarrhea, typhoid fever which is 

responsible for mortality across the world especially in 

Africa [21-23]. All the samples analyzed show positive 

test for E. coli, Salmonella typhi, Proteus mirabilis, 

Enterobacter spp. and Klebsiella pneumoniae. This 

indicates high pollution of the River Gundutse. The 

poor microbiological quality might be due to 

contamination caused by human activities and livestock 

[24]. It is a common practice for people living along the 

River catchment to discharge their domestic and 

agricultural wastes as well as human wastes into rivers. 

In addition to using the River as a source of drinking 

water people use the source for bathing, washing of 

clothes and for recreational purposes such as swimming 

[25]. Wild and domestic animals seeking drinking water 

can also contaminate the water through direct 

defecation and urination [26]. The result of this study 

was in conformity with several results of similar 

findings which showed the presence of coliforms such 

as E. coli, Salmonella typhi, Proteus mirabilis, 

Enterobacter spp. and Klebsiella pneumoniae in most 

water sources [27-29]. Olorode et al., [30], study the 

physicochemical and microbial analysis of some rivers 

in Rivers State, Niger-delta in Nigeria, the result of 

microbial analysis show the presence of bacteria such as 

Escherichia coli, Campylobacter, Pseudomonas, 

Salmonella, Vibrio, Proteus, Shigella, Enterococcus. 

The bacteriological quality of most of the stream waters 

in the tropics is poor, mainly due to pollution from 

widespread and indiscriminate human and animal 

defecation and very poor waste disposal practices [31]. 

A study on Physico- Chemical and microbiological 

analysis of well water samples in settlements around 

Akperan Orshi College of Agriculture, Yandev in 

Benue State, Nigeria was conducted by Mwekaven et 

al., [22]. The results of microbiological analysis of the 

samples indicated that most of the wells were grossly 

contaminated with bacteria pathogens especially, 

Escherichiacoli (100%), Proteus species (47%) and 

Salmonella specie (7%). This result was in conformity 

the present study. 

 

CONCLUSION 
The result of this study has shown that most of 

the physicochemical parameters of water in River 

Gundutsewere found below the WHO standards for 

drinking and Agricultural activities. However, the water 

was found to be grossly polluted as a result of microbial 

contamination due to feacal coliforms such as E. coli 

Salmonella spp, Proteus spp, Enterobacter spp and 

Klebsiella spp. 
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