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Abstract: Some physicochemical parameters including Temperature, pH, DO, BOD, TDS, HCO® CI, NO,,
PO, Ca?*, Mg?*, K and Na of River Argungu were assessed for 12 months (March 2014 — February 2015). The
parameters fluctuated throughout the study period with maximum values recorded mostly during and after rainy
season. Temperature was negatively correlated to TDS, NOs;, K, Cd and Zn, and increase in pH was observed to
moderately reduce levels of PO; and Mg®*. However, NO3and Ca?* and Mg®" were positively correlated to TDS
and BOD, HCO'; and PO; respectively. Highest concentrations of CL", NO3, POs/, ca*, Mg”, K, and Na
recorded after the rainy season was possibly due to the excessive run-off into the river, although the values were
still within the recommended permissible levels.
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I.  Introduction

Water arising from market stalls, slaughter houses, streets washing and flushing of sewage which flow
through drains into rivers is known to alter the chemical composition of water bodies thereby resulting in
pollution [1]. Optimum fish production can be achieved only when the water quality is effectively managed.
The availability of food organisms (plankton) and the influence of naturally occurring substances such as
dissolved oxygen, carbon dioxide, ammonium nitrite and hydrogen ions (H") are important factors affecting the
growth and survival of fish. Temperature, turbidity, light intensity, pH, dissolved ions such as NO3 and PO, are
reported to affect the activities and composition of organisms [2]. Organic waste dump caused environmental
stress in coastal waters which resulted in the low landing of some important fish species [3]. Size, structure and
biomass of phytoplankton population and production are closely related to physico-chemical conditions of the
water body [4]. Fish have an average blood pH of 7.4, so water with a pH close to this is optimum. An
acceptable range would be 6.5 to 8.5. Fish can become stressed in water with a pH ranging from 4.0 to 6.5 and
9.0 to 11.0. Fish growth is limited in water pH less than 6.5, and reproduction ceases and fry can die at pH less
than 5.0. Death is almost certain at a pH of less than 4.0 or greater than 11.0. Water quality is determined by
various physico-chemical and biological factors, as they may directly or indirectly affect its quality and
consequently its suitability for the distribution and production of fish and other aquatic animals [5]. Many
workers have reported the status of water bodies (lentic and lotic) after receiving various kinds of pollutants
altering water quality characteristics (physical, chemical and biological). All living organisms have tolerable
limits of water quality parameters in which they perform optimally. The decline in fish yield has been attributed
to a wide range of causes ranging from inadequate management of the fisheries resources to environmental
degradation of the water bodies [6]. The quality of water in a river had been reported to affect abundance of fish
species [7]. In Nigeria, several studies had been carried out on the effects of pollution on physico-chemical
parameters and the general ecology of water bodies. Obaroh et al. [8] reported a pH range of 6.65+1.14 -
7.17+0.84 from River Jega. Mustapha [7] observed pH range of 6.8 — 8.2, dissolved oxygen 4.80+0.25 —
8.20+0.30 mg/l and carbon dioxide between 1.60+0.2 — 3.0+£0.6 mg/I.
Therefore, maintaining proper water quality is very essential for improved survival and growth which also forms
the ultimate basis for conducting this research.
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I1.  Materials And Methods
Study area
Argungu is located on latitude 12.75° N longitude 4.54° E. The river source is near Funtua in the south
of Katsina State, some 275 km in straight line from Sokoto, it flow north-west through Gusau in Zamfara State.
Further downstream the river enters Sokoto State where it passes by Sokoto town and is joined by River Rima,
then turning south and flowing through Argungu to Birnin Kebbi, Kebbi State, Nigeria. About 120 kilometers
south of Birnin Kebbi, it reaches its confluence with the River Niger [9].

Water sampling

Water samples were collected for 12 months from the 3 sampling stations and taken to the Agriculture Physical
laboratory of Usmanu Danfodio University Sokoto, Sokoto State, for some of the physico-chemical parameters
and heavy metal concentration analysis. Temperature, dissolved oxygen and pH were measured in-situ.

Water analysis

Samples of water taken to the laboratory were analyzed using standard methods for the analysis of water as
given by APHA [10] and Hatch [11].

Statistical analysis

Data collected was subjected to analysis of variance (ANOVA) and Duncan Multiple Range Test was used to
separate the means where there was significant difference.

I1l.  Results

As shown in Table 1, the highest water temperature of 28.17+0.31 °C was observed during the month
of June, 2014 (onset of rainy season), while the lowest (22.27+1.41 °C) was recorded in January, 2015.
Maximum mean pH value of 7.17+0.01 was observed in April, 2015, while the minimum value of 6.30+0.05
was recorded in November, 2014. The highest mean dissolved oxygen (DO) value of 7.33+0.15 mg/l was
recorded in December, 2015; with the lowest value of 5.87£0.06 mg/l recorded in February, 2015. Biological
oxygen demand (BOD) was observed to have a maximum value of 30.77+0.40 mg/l in November, 2014, and a
minimum value 15.10+0.26 mg/l in March, 2014; (Table 1).

Similar highest total dissolved solid (TDS) values of 6.33+0.58 mg/l was observed in March and
September, 2014 (Table 1) and the lowest mean value of 3.67+0.58 mg/l in July, 2014. The highest value of
hydrogen carbonate ion (HNO3) was observed during the month of October, 2014 with a mean value of
2.50+0.10 mg/l, while the lowest value was observed in March, 2014 and January, 2015 both with a similar
mean value of 0.53+0.06 mg/l. The highest value of chloride ion (CL") was recorded during the month of
December, 2014 with a mean value of 2.97+3.49 mg/l, while the lowest was recorded during the month of June,
2014 with a mean value of 0.43+0.06 mg/l (Table 1).

The highest value for the nitrate oxide ion (NO3) was observed during the month of January, 2015 with
a mean value of 3.07+£0.12 mg/l, while the lowest was observed during the month of May, 2014 with a mean
value of 0.531£0.06 mg/l. The highest value of potassium oxide ion (PO’;) was observed during the month of
November, 2014 with a mean value of 0.50+0.01 mg/l, while the lowest was observed during the month of
0.15+0.01 mg/I. The highest value of calcium (Ca®") was recorded during the month of November, 2014 with a
mean value of 2.07+£0.06 mg/l, while the lowest value was observed during the month of May, 2014 with a mean
value of 0.33+0.03 mg/I, as there was no calcium detected in the months of June and July, 2014. The highest
value of magnesium (Mg?*) was observed during the month of October, 2014 with a mean value of 7.73+0.12
mg/l, while the lowest was observed during the month of January, 2015 with a mean value of 0.15+£0.01 mg/I.
The highest value of potassium (K) was recorded during the month of February, 2015 with a mean value of
3.40+0.10 mg/l, while the lowest was observed during the month of June, 2014 with a mean value of 1.06+0.12
mg/l. Maximum value for sodium (Na) was recorded during the months of April and May, 2014 with mean
values of 2.00+0.10 and 2.00+0.20 mg/I respectively, while the lowest was observed during the month of
January, 2015 with a mean value of 0.78+0.08 mg/I.
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Table 1: Mean Physico-chemical Parameters of River Argungu

Parameters March, 2014 April, 2014 May, 2014 June, 2014 Tuly, 2014 August, 2014 Sept. 2014 Oct. 2014 Nov. 2014 Dec. 2014 Jan 2015 Febl 2015
Temp. (°C) 25.033+031% | 27.77£0.65° 26.27+£0.21+4 | 28.17+0.312 2567015 | 26.40=£0.26° | 26.50+0.30°¢ | 27.20+0.52¢ 26400784 | 23.07£1.29* 2227=141= 23 40£030=
pH 6.71+0.02¢ 7.17£0.01¢ 6.83+0.06® 6.90+0.00 6470152 6.45=0.302 6.71+0.02¢ 6340122 6300052 6.90=0.00® 6.43+0.062 6.77+0.06
DO (mgl) 6.87+0.064 6.57+0.15:4 6.77+£0.11¢= 7.17+0.15¢ 6.80+0.104 6.37+0.32b¢ 6.80+0.102 5900202 6.23+0.12% 7.3320.15¢ 7.13£0.12¢ 5870062

BOD (mg/1) 15.10+0.262 20.50+0.17* 20.00+0.61* 19.47+0.15 20.27+0.15% 22.87+1.03¢ 25.23+1.374 27.30+1.56° 30.77+0.40° 24.70+0.61¢ 21.83+0.40¢ 22.80+0.10°

TDS (mg1) 6.33+0.58¢ 5.00+1.00%4 | 577+0.68 4.67+0.58%¢ 3670582 393=0.122 6.33+£0.58% 4.00=1.00% 4.00+1.00% 5.00=0.00%>=4 | 4.00+1.00° 5.33+0.58b4

HCO; (mg/1) 0.53=0.062 0.630.06%> 0.83+0.06> 0.90+0.10%4= 0.67+0.15% 0.72+0.10% 1.05+0.30% 2.50+0.10¢ 2.30+0.20°F 1.13=0.12¢ 0.53+0.062 0.87+0.06b¢

CL- (mg | 0.770.06¢ 0.67+0.06 0.65+0.05¢ 0.43=0.06= 0.53=0.06= 0.50=0.10= 0.73+0.062 1.63+0.06 1.3320.12 2.97+3.49% 0.77+0.062 0.57+0.062

NO; (mg1) 0.93+0.12b¢ 1.13£0.12:4 0.53+0.06= 0.73+0.12¢b 0.80+0.20% 0.90=0.10* 0.93+0.12b¢ 1.47=0.062 1.33+0.158 2.07+0.12¢ 3.07+0.12¢ 0.93+0.12b¢
POy (mg/l) | 0.19+0.00° 0.15=0.00= 0.40+0.00% 0.20+0.01% 0.21+0.01% 032+0.05¢ 0.19+0.01% 0.43+0.01F 0.50+0.010¢ 024=001¢ 024x001¢ 0.20+0.11%
Ca¥* (mg/l) | 0.43x003: 0.52+0.034= 0.33+0.03* 0.00=0.00= 0.00£0.00= 0.40=0.10% 0.43+0.03¢¢ 1.90=0.10¢ 2.07+0.06% 0.57+0.03¢ 0.48+0.03¢d 0.82+0.03%
Mg+ (mg/l) | 0.63+0.03% 0.63=0.06* 1.57£0.06¢ 0.50+0.05% 0.83+0.03% 1.87+0.15¢ 2.46+0.45¢ 7.73+0.12¢ 6900202 0.45+0.48 0.15x0.01= 0.83+0.03%
K (mg) | 1.73=0.06° 1.13+0.06= 1.23£0.12<> 1.06+0.12= 1.27+0.15% 1.47+0.35% 1.77+0.06¢ 2.07+0.52¢ 2.33+0.15: 1.97=0.12<4 2.63+0.12¢ 3.40=0.10=
Na (mgl) | 0.900.10¢ 2.00+0.10¢ 2.00+0.20¢ 2.07+0.15% 2.20+0.21= 1332035 0.90+0.10= 0.97=0.06% 1.17£0.15%4 | 1.1320.12%¢ 0.78+0.08= 1.43=0.064=

IV.  Discussion

The result of the study indicated maximum temperature and dissolved oxygen during dry and rainy
seasons respectively. Highest biological oxygen demand was recorded after the rainy season while maximum
value for hydrogen carbonates was obtained both during and after the rainy season. Meanwhile the following
ions CL", NOs, PO, Ca**, Mg, K, and Na recorded highest concentrations after the rainy season perhaps due
to excessive run-off into the river, although the values still fall within the permissible levels as reported by [12,
13, 14, 15, 16, 17, 18 and 19]. Temperature was negatively correlated to TDS, NOj, K, Cd and Zn, Increase in
pH was also observed to moderately decrease the levels of PO’; and Mg?*. However, NO; was observed to be
positively correlated to TDS. Ca*" and Mg®* were also observed to be positively correlated to BOD, HCO; and
PO%.

References

[1]. Ademoroti, L.M.A. (1996). Environment Chemistry and Toxicology. Foluelex Press Ltd., Ibadan, pp: 217.

[2]. Mukhtar, M.D. and Y.Y. Deeni (1998). Microbiological and Physico-chemical, Studies on Salanta River, South Central Kano
Metropolis. 9th/10th Annual Conferences Proceedings: Nigerian Association for Aquatic Science. pp: 241-250.

[3]- Nweke, A.A. (2000). Impact of organic waste pollution on the macro benthos and fish fauna of elechi creek. Ph.D. Thesis, Rivers
State University of Science and Technology, Port Harcourt, Nigeria, pp: 287.

[4]. Mitchell-Innes, B.A. and G.C. Pitcher, (1992). Hydrographic Parameters as Indicators of the Suitability of Phytoplankton
Populations as Food Herbivorous Copepods. S. Afr. J. Mar. Sci., 12(1): 355-365.

[5] Moses, B.S. (1983). Introduction to Tropical Fisheries. Ibadan University Press, UNESCO/ICSU, Part, pp: 102-105.

[6]. Dumont, H. J. (1999). The species richness of reservoir plankton and the effect of reservoirs on plankton dispersal (with particular
emphasis on rotifers and cladocerans). In: Tundisi, J.G and Straskraba, M. (eds). 1999. Theoretical Reservior Ecology and its
Applications. IIE, Backhuys Publishers, Brazilian Academy of Science. 477-491.

[7]. Mustapha, M. K. (2009). Limnological evaluation of the fisheries potentials and productivity of a small shallow tropical African
reservoir. Revista De Biologia Tropical. 57 (4): 180-186.

[8]. Obaroh, I. O., Elinge, C. M. and Nwankwo, C. (2012). Assessment of some heavy metals and physico-chemical parameters of Jega
River, North Western Nigeria. International Journal of Natural and Applied Sciences. 8(1): 78-81.

[9]. Akané, H. and Jurgen, S. (2005). Bakolori Dam and Bakolori irrigation Project-Sokoto River, Nigeria. Eawag Aquatic Research
Institute. Retrieved on 18 September 2013 from http://wikipedia.org/wiki/file:riversokoto.org

[10]. APHA (1998). Standard methods for the examination of water and waste water. 20" edition. American Public Health Association
Inc., New York. 1193pp.

[11].  Hach, (2003). Water analysis handbook (4" edition). Vol, 2: Hach Chemical Company. Loveland, Colorado, USA.1268 pp.

[12].  McNeely, R.N., V.P. Neimanis and L. Dwyer (1979). Environment Canada: Water Quality Sourcebook-A Guide to Water Quality
Parameter, pp: 112.

[13].  Alabaster, J.S. and R. Lloyd (1980). Water Quality Criteria for Freshwater Fish. Buther Worths, London, pp: 297.

[14]. Boyd, C.E. and F. Lichtkoppler (1979). Water Quality Management in Fish Ponds. Research and Development Series No. 22
International Centre for Aquaculture (J.C.A.A) Experimental Station Auburn University, Alabama, pp: 45-47.

[15].  Clerk, R.B. (1986). Marine Pollution. Clarandon Press, Oxford, pp: 256.

[16].  Adebisi, A.A. (1981). The Physico-Chemical Hydrology of a Tropical Seasonal River-Upper Ogun River, Hydrobiol., 79(2): 157-
167.

[17]. World Health Organisation WHO (2006). Guideline for Drinking Water Quality. Vol. 2 Recommendations, World Health
Organisation, Geneva, pp: 130.

[18].  Sikoki, F.D. and J.V. Veen (2004). Aspects of Water Quality and the Potential for Fish Production of Shiroro Reservoir Nigeria.
Liv. Sys. Dev., 2: 7.

[19]. Jamabo, N.A. (2008). Ecology of Tympanotonus Fuscatus (Linnaeus, 1758) in the Mangrove Swamps of the Upper Bonny River,
Niger Delta, Nigeria. Ph.D. Thesis, Rivers State University of Science and Technology, Port Harcourt, Nigeria, pp: 231.

DOI: 10.9790/2402-1006013840 www.iosrjournals.org 40 | Page


http://wikipedia.org/wiki/file:riversokoto.org

