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Abstract
Study was conducted on the physico-chemical water properties of Zobe reservor Dutsinma, Katsina State 

Nigeria. Water samples were collected from four different sample stations i.e., Makera, Badole, Garhi and Bagaggadi 
respectively, for the period of one year (May 2015 to April 2016). Samples for Conductivity, pH, Dissolved Oxygen 
(DO), Temperature, Alkalinity, Turbidity, Hardness, Chloride, and Nitrate were collected during the morning hours, 
between 7:00 am to 9:00 am. The result showed variations in the monthly mean values of all the water quality 
parameters tested. The water is too turbid most especially during the beginning of raining season, despite this 
variation some of the values were within the tolerable range of the majority of tropical fresh water fish species. But 
the water cannot be used for domestic use unless it undergoes intensive treatment.

Keywords: Conductivity; pH; Dissolved oxygen (DO); Temperature; 
Alkalinity; Turbidity; Hardness; Chloride; Nitrate; Zobe reservoir; 
Dutsinma

Introduction
The most important gift for mankind is the water which plays a 

significant role in different vital and structural activities. Water is 
inevitable for all living organism as it has a great social and economic 
value ultimately affecting man’s health. It is essentially required for 
industrial development, fisheries, irrigation, hydro electrical generation, 
human life survival and domestic animals (Keshere et al. [1]). Water 
covers more than 75% of the earth surface either as salt water or fresh 
water. It is an excellent universal solvent as well as buoyant medium. 
Utility of water for multiple purpose depends upon its quality. The 
quality of water is primarily base upon its physical, chemical, and 
biological characteristics. Zobe reservoir, is in the southern part of 
Dutsinma local government area of Katsina State, in the northern part 
of Nigeria. It is an earth-fill structure with a height of 19 m and a total 
length of 2,750  m. The reservoir is located between latitude 12 ° 20' 
34.62 N to 12 ° 23 ' 27.48 N and between longitude 7 ° 27 ' 57.12 E to 
7 ° 34 ' 47.68 E, in Dutsinma Local Government Area of Katsina State. 
The reservoir formed by the reservoir cover 4500 hectares of rocky land 
and during the rainy season stores 177 million cubic metres of water 
which is released downstream for irrigation and town water supplies. 
The reservoir was created for local irrigation of 8,000 hectares, power 
generation and water supply. Zobe reservoir has only two tributaries; 
these include River Karaduwa and River Gada in which River Gada 
drains to River Karaduwa. The Reservoir is constructed in River 
Karaduwa and the reservoir over Karaduwa is about 2.7 kilometres 
long flowing north westward to the Sokoto Basin. The sources of this 
reservoir bring Agricultural waste and other organic matter in the 
catchment area of the rivers into the reservoir especially during the 
raining season.

Lakes, Dams and reservoirs are invaluable ecological resources. 
They serve mankind in many ways providing a lot of opportunities. A 
large proportion of Nigerian population lives near small water bodies 
such as Lakes, Reservoirs, Rivers, swamp and coastal Lagoons. Many 
depend heavily on the resources of such water bodies as their main 
source of animal protein and family income. In general, however, the 
controlling authorities do not render sufficient assistance to develop 
these water resources. Nigeria is naturally endowed with large bodies 

of natural water (both fresh and marine) in the form of flood plains, 
rivers, lakes, and lagoons. Attention on water contamination and its 
management has become a need of the hour because of far reaching 
impacts on human health (Sinha et al. [2]). Continuous assessment of 
physical, chemical and biological parameters of water is an essential part 
of current water quality control programmes. Water is a vital resource 
for fish. It is the medium in which the fish lives; therefore, the growth 
of any fish is directly related to the water quality (Ajana et al. [3]). 
Okram et al. [4] maintained that physico-chemical features of water 
and sediment play important role in the structure and functioning of 
lake, Dams and reservoir ecosystems. The increasing emphasis on the 
improvement of the quality of aquatic systems and the monitoring of 
the surface water has highlighted the need to know what factors cause 
environmental deterioration (Ozean et al. [5]). Zobe reservoir serves 
many purposes including irrigation farming, cattle watering, and public 
water source and fish culture. Many supplies and miscellaneous water 
users also participate in this value chain. The great commercial and 
food value of this reservoir has brought an impact to the community. 
Information on water quality analysis of this reservoir particularly 
physical and chemical property was not documented in literature 
though degradation every year was noticed through inflows of water 
with many effluents during the rainy season. Against this background, 
this study was designed to investigate the physio-chemical water 
properties of the reservoir.

Materials and Methods
Collection of samples

Water samples were collected monthly from four different station 
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Makera, Badole, Garhi and Bagaggadi respectively, from east to the 
west of the reservoir. The samples were collected for the period of one 
year May 2015 to April 2016. All the samples were collected during the 
morning hours, between 7:00 am to 9:00 am.

Analysis of samples

All the water quality parameters collected i.e., Conductivity, pH, 
Dissolved oxygen (DO), Temperature, Alkalinity, Turbidity, Hardness, 
Chloride and Nitrate, were analysed using Hatch Kits immediately after 
collection at the reservoir. Calcium, Magnesium and Total Hardness 
were analysed at fisheries and Aquaculture Laboratory Federal 
University Dutsinma Katsina State in line with the standard methods 
described by Trivedia et al. [6-8].

Data analysis

All data collected on Conductivities, pH, Dissolved oxygen (DO), 
Temperature, Alkalinity, Turbidity, Hardness, Chloride and Nitrate, 
were subjected to one way analysis of variance (ANOVA) while mean 
were separated using Duncan multiple range test (Duncan [9]).

Results and Discussion
The Table 1 shows the results of all the physio-chemical water 

quality parameters of the reservoir. Temperature of the surface waters 
of Zobe reservoir generally followed a similar pattern throughout the 
monitoring period. Temperatures increased throughout the period with 
average of 28.12°C and peaked in May and April at about 32.40°C and 
30.80°C (Table 1). Temperatures throughout the stations in all months 
were somewhat uniform. In October, the temperature of the water was 
observed to be low with monthly mean of 26°C.

Conductivity among the stations and months fluctuate. 
Conductivity at most months averaged about 121.59 ᶙΩ/cm, throughout 
the monitoring period and ranged from 175.80 to 80.60 ᶙΩ /cm 
(Table 1). Conductivity was typically higher in August. At this month, 
conductivity averaged 175.80 ᶙΩ /cm. In most months, measures were 
generally almost uniform throughout, but followed a slight increasing 
trend as the season progressed. This is in corroboration with the report 
of other workers (Obhahie et al. [10]). Dissolved oxygen (DO) in the 
reservoir fluctuate during the study period. Concentrations among all 
stations generally averaged 7.39 mg/L over the monitoring period and 
ranged from 6.34 to 8.90 mg/L (Table 1). The dissolved oxygen content 
of the reservoir is within the range recommended for fish production 
according to Viveen et al. [11]. Alkalinity of Zobe reservoir was high 

during the period of the research. Concentrations measured at all 
stations and months averaged 28.39 mg/L and ranged from 20.93 to 
38.03 mg/L throughout the monitoring period (Table 1). The PADEP 
standard is a minimum concentration of 20 mg/L.

Measures of pH generally followed a similar pattern during period of 
study. Among all stations, pH generally averaged about 6.87 throughout 
the monitoring period and monthly ranged from 6.41 to 7.32 (Table 
1). On most monitoring dates, measures of pH were relatively uniform 
throughout the stations. In August, pH was highest and averaged about 
7.32. In April, pH was lowest averaging 6.41. The water quality standard 
for pH is a range of acceptable measures between 6 and 9. Throughout 
the monitoring period, measures of pH at all stations were within the 
limits of the water quality standard. This is in agreement with the report 
of Ugwu et al. [12].

The turbidity of the Dam was noticed to be high especially during 
the peak of the raining season around July and August while the lowest 
value of 0.34 cm was recorded in May (Table 1). In a previous study by 
Ajayi [13], he observed that the favorable range of Sechi-disc reading 
for aquaculture in the tropics is within the range of 0.30 to 0.60 cm. The 
turbidity of the water in the reservoir is above the normal standard. The 
natural turbidity of the water is largely dependent on the underlying 
geology and soils within the surrounding watershed (Boyd [14]).

The mean total hardness of the reservoir water was found to be 
50.71 mg/l with the highest value recorded 65.20 in June. Hardness of 
water should not exceed the standard value set up by WHO (1984). 
The average chloride value of the reservoir water was measured to be 
9.81 ± 2.32 throughout the period of the study and the values do not 
exceed the standard values for Aquaculture. The average value for mean 
monthly Nitrate was 1.38 ± 0.43 this value is within the range for fish 
farming.

Conclusion
It is therefore concluded that despite the contamination of the Zobe 

reservoir with many effluents, its water is still amenable for aquaculture 
activities. Some aquatic and terrestrial fungi might be introduced into 
the reservoir to make it more productive and reduce the turbidity 
of the water. Hence, the Dam could be used for fishing, irrigation, 
hydroelectric power generation, domestic water supply and other 
related water usage.

Months
Parameters

Temperature 
(°C)

Conductivity 
(ᶙΩ/cm) pH Dissolved 

oxygen (mg/l)
Alkalinity 

(mg/l)
Turbidity 

(cm)
Hardness 

(mg/l) Chloride (mg/l) Nitrate (mg/l)

May 32.40 ± 2.73b 84.32 ± 7.17a 6.53 ± 7.17a 6.80 ± 7.19a 38.03 ± 2.13a 0.34 ± 0.01a 64.40 ± 1.60b 10.78 ± 3.23b 2.76 ± 0.21
June 30.80 ± 0.19b 92.00 ± 2.17b 6.56 ± 4.18a 7.30 ± 2.34a 32.02 ± 3.12b 1.01 ± 0.02b 65.20 ± 2.40b 12.24 ± 1.03b 0.60 ± 0.83a

July 29.40 ± 0.58b 0.60 ± 0.15a 7.01 ± 2.12a 8.23 ± 3.21c 22.09 ± 0.13a 1.11 ± 0.02b 59.60 ± 1.33b 9.20 ± 2.13a 0.34 ± 0.43a

August 26.60 ± 0.68a 175.80 ± 5.77c 7.32 ± 0.23b 8.90 ± 1.43c 23.03 ± 1.42 1.06 ± 0.02b 51.60 ± 4.17b 13.92 ± 2.15b 0.58 ± 0.78a

September 26.30 ± 0.37a 160.60 ± 5.11c 7.12 ± 7.34b 8.10 ± 2.13c 21.12 ± 0.21a 1.16 ± 0.01b 52.40 ± 4.31b 14.52 ± 0.23b 0.26 ± 0.46a

October 26.00 ± 0.32a 162.60 ± 2.33c 6.73 ± 4.67a 7.23 ± 6.52b 38.01 ± 2.63b 0.98 ± 0.03a 47.70 ± 1.04a 7.68 ± 3.47a 0.24 ± 0.63a

November 27.32 ± 0.42a 80.00 ± 2.76a 7.23 ± 2.27b 7.10 ± 8.23b 25.89 ± 0.90a 0.87 ± 0.01a 42.30 ± 0.80a 6.24 ± 0.48a 2.06 ± 0.94b

December 26.80 ± 0.47a 149.00 ± 3.45c 7.00 ± 3.19b 6.64 ± 5.21a 20.93 ± 6.21a 0.86 ± 0.03a 48.20 ± 3.02a 5.98 ± 1.93a 1.42 ± 0.83b

January 26.45 ± 0.32a 142.02 ± 2.12c 6.92 ± 1.43a 7.30 ± 9.12b 31.02 ± 1.62b 0.87 ± 0.02a 33.60 ± 0.68a 8.64 ± 2.07a 1.42 ± 0.83b

February 26.89 ± 0.67a 153.41 ± 6.74c 6.48 ± 7.12a 7.34 ± 6.52b 37.14 ± 0.46b 0.79 ± 0.03a 41.70 ± 1.56a 11.16 ± 0.01b 2.21 ± 0.34b

March 27.97 ± 0.74a 84.87 ± 0.34a 7.12 ± 5.23b 6.98 ± 7.31a 23.17 ± 2.20a 0.74 ± 0.02a 47.60 ± 2.44a 8.86 ± 1.87a 2.05 ± 0.75b

April 30.56 ± 0.68b 94.23 ± 3.41b 6.41 ± 3.41a 6.90 ± 3.28a 28.26 ± 0.56a 0.74 ± 0.01a 54.32 ± 0.52b 8.44 ± 1.41a 2.23 ± 0.01b

Annual 
Mean (X) 28.12 ± 0.53 121.59 ± 4.36 6.87 ± 4.6 7.39 ± 6.23 28.39 ± 3.12 0.88 ± 0.02 50.71 ± 1.32 9.81 ± 2.32 1.38 ± 0.43

Table 1: Monthly mean value of Annual variation of water quality parameters of four sampling station of Zobe Reservoir.
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