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Abstract

The management of water quality is the single most important factor in productive fish farming. Water
quality management is an ongoing never-ending challenge, which requires certain diligence from fish
farmers. The Physico-chemical parameters (Colour, pH, BOD, Water Temperature, Total Hardness, D.0,
Turbidity, Alkalinity, Conductivity, Air Temperature, Depth) of Kitoro reservoir in National Institute for
Freshwater Fisheries Research (NIFFR) estate, New—Bussa was studied from October-December 2020.
Samples were collected monthly at two (2) different points (Monk and Inlet) on the reservoir and were
analyzed using different analytical techniques. The results showed that most of the physicochemical
parameters fall within the recommended range value except conductivity (71.08us/cm) which was below
the recommended range value (150-500ps/cm). The potential fish yield of the reservoir (68.7kg/ha) was
found to be of high potentials when compared to other studied reservoirs like Dadin kowa (30.2kg/ha),
Kiri (42.7kg/ha), Ojirami (49.6kg/ha). Finally, the reservoir was found to be of good quality and is
suitable for fisheries and aquaculture.
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1. Introduction
The general desire to protect fresh water fisheries as led to an expansion of research into their
water quality requirements, in terms of their physicochemical parameters such pH,
temperature, dissolve oxygen, transparency, total alkalinity, total hardness, electrical
conductivity, total dissolved matter and so on. These factors serve as a basis for the richness or
otherwise biological productivity of any aquatic environment (Imevbore, 1970 and Bhatt et al,
1999) 1,
Selection of the tested parameters is only depended on the purpose of using that water and
what extent we need its quality and purity. According to Patil et al, (2012) [,
physicochemical parameter analysis is very important because it helps us have an idea about
the quality of water to be used and the obtained results will then be compared with the
standard values.
Several of these physicochemical parameters have been studied on large man-made lakes in
Northern Nigeria by Adeniji and Ita (1977) and Adeniji (1981) 2. Other works on
physicochemical parameters include that of Balarabe (1989) I, on Makwaye Lake, Zaria,
Oniye et al., (2002) 2, on Zaria Dam, Ugumba and Ugwumba (1993) (8], on Awba Lake in
Ibadan, Kolo and Oladimeji (2004) [, studied water quality and some nutrient levels in
Shiroro Lake, Niger State. Recent physicochemical parameters studies include olanrewaju et
al, (2017) 1%, on Eleyele Reservoir, Ibadan, Oyo State, Godwin and Abdallah, (2016) [*4 on
Aleiro Reservoir, Kebbi State, Popoola, (2019) on Erilu reservoir Oyo State and Andong et al,
(2019) ¥ on Oguta, Imo State among many others.
In recent years, aquaculture business has increase tremendously in New Bussa and environs.
More ponds and reservoirs are constructed to stock fish and study such as this one is
important.
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The present study therefore aims at assessing water quality of

Kitoro Reservoir in NIFFR Estate, New Bussa

using physicochemical parameters.

The objectives are:

i. To determine whether the reservoir is good for fisheries
and aquaculture

ii. To determine the potential fish of the reservoir using the
Morpho Edaphic Index.

2. Materials and Methods

2.1 Description of Study Area

The study area was Kitoro reservoir located at Niffr estate,
New Bussa, Niger State. The reservoir was constructed in
2008. It is located at Latitude of N9°5244' and Longitude of
E493220. It has a distinct rainy season from April\May to
October and a dry season from November to March.

2.2 Sample Collection

The samples were collected in the morning using water
sampling bottle between 09:30am to 10:30am and the samples
were all analyzed within 24hrs after collection. The water
sample was collected at two (2) different locations on the
water body i.e monk and inlet side. This experiment was
carried out for three months (October, November and
December).

http://www.fisheriesjournal.com

2.3 Methodology

Table 1: Analytical techniques employed for the study

Parameters Analytical Technique
Colour Secchi Disc
pH pH Meter
B.0.D 5 days Tests
Water Temp. Thermometer
Hardness Titrimetric
D.O Azide Modification
Turbidity Secchi Disc
Alkalinity Titration
Water Conductivity Conductivity Meter
Air Temp. Thermometer
Depth Secchi Disc

2.4 Potential fish Yield (PFY)

Potential fish yield was estimated using the Morpho Edaphic
Index (MEI) method given by the equation:

Log Y =0.9420 + 0.3813 logX

Where: Y = fish yield in kg/ha

X = MEI = Conductivity in pmhos/cm at 20°c / mean depth in
meters.

3. Results

Table 2: Result of Physico-chemical parameters of the reservoir

Parameters October November December Mean/S.D
Monk inlet Monk inlet Monk inlet
Colour B LB GY GY B B

pH 7.0 7.0 7.3 7.2 7.1 7.1 7.11+0.12

BOD (Mg/l) 2 2 2.4 2.4 6.92 6.91 3.77+2.44
Water Temp (°C) 29.9 30 29 29.7 28.6 29 29.37+0.58
Hardness (Mg/l) 71.58 67.37 99.68 30.79 121.6 1.62 65.41+43.88

D.O (Mg/l) 4 4 6 6 7 7 5.67+1.37
Turbidity (M) 0.22 CTB 0.20 0.21 0.03 0.03 0.14+0.10
Alkalinity (Mg/l) 30 30 10 10 20 18 19.6748.98
Conductivity (ps/cm) 66 62 99 99.5 20 80 71.08+29.61
Air Temp. (°C) 29.1 28 30 31 30.2 30 29.72+1.04

Depth (M) 0.58 0.22 0.43 0.30 0.28 0.19 0.32+0.14

B-Brown LB-light brown GY-greenish yellow BOD- biological oxygen demand Temp.- temperature D.O-dissolve oxygen S.D- standard

deviation C.T.B-clear to bottom

Fig 1: Kitoro Reservoir in October

Fig 2: Kitoro Reservoir in November

~ Qg ~

Fig 3: Kitoro Reservoir in December

Table 3: Potential Fish Yield in Kitoro Reservoir

Reservoir MEI PFY (Kg/ha)
Kitoro 222.125 68.7
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Fig 4: Mean value of Physico-chemical parameters Analyzed in kitoro Reservoir

4. Discussion

4.1 pH: pH is one of the most important parameters
commonly measured in natural and waste waters to ascertain
their quality status. Generally, pH values measured in the
present study (7.11) shows that it falls within the normal
range value (6.5-8.5) as prescribed by Boyd (1979) €. Many
aquaculture research scientists agreed that freshwaters with
alkaline pH have potential to be productive and suitable for
fish culture (Adeniji, 1986; Boyd, 1979) I 8. Acid waters (pH
belong 6.5) will not have good plankton growth and so will
not be productive. Generally, freshwater fish cannot survive
in waters below pH 4 and above pH 11 for long periods.

4.2 Biological Oxygen Demand (BOD): Biological Oxygen
Demand (BOD), which is a measure of the biological
activities in a water body, gives an indication of the organic
load of water bodies, especially those receiving organic
effluent. The BOD of the reservoir (3.77mg/l) falls within the
range for optimum fish production 3-20mg/l as recommended
by Boyd (2003) 31, Ephraim and Ajayi (2015) ¥ interpreted
low BOD values as an indication of limited levels of organic
matter decomposition requiring oxygen from the water. High
level of BOD value indicates high level of organic matter
decomposition requiring oxygen from the water.

4.3 Water Temperature: Temperature is known to affect the
behavior, feeding, growth and reproduction of fish. In this
study the water temperature (29.37 °C) and Air temperature
(29.72°C) falls within the range of 27.6 °C to 30 °C for
optimum yield in aquaculture recommend by FAO (2006) 16,
Fish are known to have poor tolerance to sudden changes in
temperature (Boyd and Lichtkoppler, 1979) 1%, Therefore,
fish farmer should not suddenly thrust them into a water of
appreciably higher or lower temperature

4.4 Dissolved Oxygen (D.O): Maintenance of sufficient
dissolved oxygen in the fish pond at all times is without
doubt, the most essential of water quality management tasks
performed by the fish farmer. The mean value of the reservoir
was found to be 5.67mg/l which falls within the
recommended value 5-8mg/l by Swingle (1969) 4. Its
presence in good quantity in the fishpond will improve the
water quality in the fishpond by oxidizing poisonous gases

such as, ammonia, carbondioxide etc into their non-poisonous
forms.

4.5 Total Hardness: The mean value of total hardness of the
reservoir is found to be 65.41mg/l. This value is within the
standard range of 50 — 100 mg/l as recommended by WHO
(2003) %1, This implies that the water is soft and suitable for
fish breeding.

4.6 Turbidity: High turbidity of water can decrease fish
productivity, as it will reduce light penetration into the water
and thus oxygen production by the water plants. Dissolved
suspended solids will also clog filters and injure fish gills
(Carballo et al., 2008) [*2, The mean value obtained in this
study was found to be 0.14m which indicates th at there is
little light penetration into the reservoir and this is because of
cow activities taking place into the reservoir.

4.7 Alkalinity: The recommended level of alkalinity for
freshwater system is 5-500 mg/I (Lawson, 1995) 117l In the
present study, total alkalinity (19.67mg/l) was generally found
to be within the recommended range as indicated above. Boyd
(1982) I advocated that total alkalinity should be more than
20mg/l in fertilized ponds as fish production increases with
increase in total alkalinity. Also Water with a high alkalinity
is more strongly buffered than water with a low alkalinity.

4.8 Conductivity: The mean value obtained in this study was
found to be 71.08us/cm and it falls below the recommended
range of 150-500us/cm for ideal fish culture as recommended
by Russell et al. (2011) 23, This could be because the
reservoir is the accumulation of rain water and at such the
conductivity is expected to be low.

4.9 Potential Fish Yield (PFY)

The potential fish yield of kitoro reservoir was found to be
68.7kg/ha. This was calculated on the basis of the Morpho
Edaphic Index. The value obtained in kitoro reservoir (68.7)
could be said to have high potential for fish production when
compared to other reservoirs like Dadin kowa (30.2), Kiri
(42.7), Ojirami (49.6) studied by Ovie et al (2009) [?1,

5. Conclusion and Recommendations
The physiochemical parameters of the reservoir were found to
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be of high quality and suitable for fisheries and aquaculture
except for conductivity which fall below the recommended
standard value. Therefore National Institute for Freshwater
Fisheries Research (NIFFR) should stock Kitoro reservoir for
fish production as it possesed high quality. There is also the
need for a study of one year calendar capturing both the dry
wet season in order to assess any significant changes in the
physiochemical parameters. The activities of herders in and
around the reservoir should be checked by the National
Institute for Freshwater Fisheries Research New bussa
Authority. This is because their affects some of the
physiochemical parameters like turbidity of the reservoir.
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