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ABSTRACT
The main purpose of this study was to assess , meters

physiological condition of indigenous population, hence its usefulness in accessing

water quality.Water samples were taken monthly for twenty-four (24) months from
five (5) stations in the lake, stations selected based on the entry points of effluent
There were variations in the mean values of physico-chemical parameters
observed,(air temperature, water temperature, biological oxygen demand,
alkalinity, electrical conductivity ,pH and carbon (iv) oxide) were not significantly
different (P>0.05) between the stations while significant difference (P<0.05) were
noticed between stations for dissolved oxygen,hardness , transparency ,phosphate
and nitrate .Seasonal variations in mean values of all the physico-chemical
parameters were significantly different except that of water temperature. Dry

mean values of air temperature, water temperature, dissolved oxygen,
biological oxygen demand, electrical conductivity, hardness, transparency and
phosphate were higher than rainy season mean values while nitrate, pH, alkalinity
and carbon (iv) oxide had their mean values higher in the rainy season. There were
no significant difference (P>0.05) between some physico-chemical parametersmean values recorded in year 1 and year 2 of the study for phosphate, airtemperature, transparency and nitrate, while significant difference (P<0.05) was
chloride mtW?n,rar 1andrar 2 for electrical conductivity,alkalinity,hardnesscalnrwl„xidi eAHIT' °XyKe" dema"d temperature and
Health Organization (WHO) range sTsteSd !?'T ^Withi"^d

seasonal variation of some

season
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INTRODUCTION
Nigeria is estimated̂ tTbe150^'"14.991,900 hectares (14991« f °“'and this constitutes about is,^the total area of Nigerian?Tfc °f
include both natural and
lakes/reservoirs, flood plains andcattle ponds, rivers and streams 121Water plays an important “ J '

human existence. Water is the mostnaturally occurring mineralcompound known to man. It is
essential for life on earth and occupies
a very important place in science,
philosophy and even in religion
[3].Water is an essential component of
all living organisms .In addition to its
being needed for all aspects of human
life, it is needed in agricultural
production, thus its importance and
essential nature to these organisms is
threatened if its quality is not
maintained optimally. The importance
of water as a resource is not limited to

its availabilityand quantity, but also to

its quality. It is quality that determines
and supports its biological usefulness.

Aquatic environments are being

polluted due to increasing natural and
anthropogenic activities [4].

The total surface well as pollution from agricultural
activities, hence aquatic environments
are being polluted with heavy metals
[5]. The communal activities of man as
a social being have created a new
order of by-products which have
increased in volume at a faster rate
than population. However, excessive
contamination is that which interferes
with the water quality, health and the
population of an ecosystem. Water
pollution is the contamination of
water bodies such as lakes, oceans,
aquifers and groundwater [6].
Environmental contamination is an
inevitable consequence of the
activities of man and a natural
phenomenon as well. The importance
of baseline data of any natural or man-
made lake like Shiroro that is
economically viable especially now
when all attention (both Government
and individuals) is focused on
economic diversification cannot be
over emphasized, this brings about
the need for a study that will help
generate data, compare and review
with previous similar work (assessing
changes caused by nature and man
over time) for effective management
of the Lake resource.

Shiroro Lake was primarily dammed
for hydro-electric power generation,

with secondary objectives in
and Agriculture. Recently,

In Nigeria as well as other parts of the

world, due to rapid urbanization,

industrialization and high population
pressure, we now experience

increased domestic and waste

disposal into nearby water courses as

but
Fisheries
anthropogenic activities near the lake

for economic development have
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Study Area
Shiroro Lake is a man-made hydrf.

electric power generation
constructed on River Kadu„a *
Shiroro Gorge in Niger State. |, "
located on latitude 9°57 N LongitU[je
6°13'E.
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FIGURII: Map of ihe study area showing the sampling Stations of Shiroro Lake, Niger State

surface water and air temperatures
were determined by mercury-in-bulb
thermometer. Dissolved oxygen was
determined both in the field and the
laboratory. In the field by the use of
jen-way dissolved oxygen meter. The
pH was determined in the field using a
portable pH meter. The alkalinity,
phosphate and nitrate samples were
determined following standard
methods as described by APHA [7].
The water samples were transported
to the Water Resources, Aquaculture
and Fisheries Technology Laboratory
of the Federal University of
Technology, Minna, Niger State.

Samplingstations and water sampling
Water samples were collected from
five (I, II, III, IV and V) stations. The
choice of sampling stations was based
on the entry points of the tributaries
into the Lake. Station I is on River
Kaduna entry point (tributary),
station II, on open water at the dam
site, station III on point near theZumba market (Kwata Zumba) wheremarket activities take place, station IVon downstream (immediately afterthe dam) and station V, open water ofthe downstream, Watertaken monthly for 24(3) water samples

each sa

samples were
months, threewere taken frommpling station (October 2018to September 2020). Niger StateMinistry of Livestock and Fisheriessurveillance boat was engaged inaccessing sampling stations. The

Data Analysis: One-way statistical
analysis of variance (ANOVA)
used to determine the significant.difference

was

of(P<0.05)
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,urn** of Applied Ulological R«'Midi 2021Ween 'vUl' niean valuelowest of 7 w h i l e themean value of 7.15recorded in October. Ianseason. There
difference
(Table 2) and within seasons

fTable |) ||,,alkalinity value ranged from 10 H mg/Iio 20.1 mg/I. A minimumof 14.83 mg/ I was recorded in stationV while a maximum mean value of15.13 mg/1 was recorded in statin II.Result indicated that total alkalinityshowed no significant difference(P>0.05) between stations (Table 2)but differ significantly (P<0.05)between both months as well asbetween the seasons (Table 1) (Table
3). The month of lanuary (early dry
season ) recorded the highest
value of 0.29 mg/1 while April
early rainy (wet) season ) recorded
the lowest mean concentration value ,
0.12 mg/1 .Phosphate dry season
mean concentration was higher than
wet season (Figure 6) .There was
significant difference (P<0.05)
observed within the months and sub-

was
at ( p. was

f rainy (wet )
was no significant

(P>0.05) within
n RESULTSData on soim> . i

properties of Shirorofee “Ch
presented in Table
variations in the
parameters were
samples, stations,
seasons.

station

cmlcul
Water areSome marked

months

mean value

een
and

Water temperature range recordedduring the sampling period wasbetween 24.9°C -33.1°C. There wassignificant difference in watertemperatures within the months(P<0.05) (Table1). The lowest watertemperature was recorded in january
followed by February. The highest
water temperature was recorded in
November. Figure 2 shows seasonal

mean
(

variation in water temperature, the
highest water temperature was
recorded between late dry season and
early rainy season, while late rainy
(wet) and early dry seasons recorded
the lowest water temperature. There

ignificant difference (P>0.05)
in water temperature among the

(Table 3) The lowest
concentration

seasons (Table!).( Table 3). Nitrate
variation ranged between 0.32 mg/1
and 0.53 mg/1. The lowest mean value
of 0.32 mg/1 was recorded in
December while the highest value of
0.53 mg/1 was recorded in the month
of October (Table 1). There was
significant difference (P<0.05)

between the months and stations

(Table 1) (Table 2). Sub-seasonal
variations were observed (Table 3)

(Figure 4).Mean value on NO3 was

higher in diyseasons compared to the

wet season but without significant

difference (P>0.05).

was no s

seasons
dissolved
recorded was

oxygen
in stations V,7.61 mg/ I

and the highest concentration was
recorded in station I I I , 8.65 mg/l. It

showed significant difference

(P<0.05) both in the stations and

monthly variations (Table 2,Table 3).
Figure 3 shows seasonal variation in

dissolved Oxygen.The monthly mean
concentration of pH recorded the

highest value in the month of June
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Mean in the same Column carrying same superscript are not significantly different
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oxygen. Air To= Air temperature, H:0 T°=water temperature, NO3 = Nitrate,
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6: Seasonal variation of phosphate concentration in Shiroro Lake water

June during early rainy season could be
due to phytoplankton bloom and
decomposition taking place at this time of
the year. The highest mean concentration,

which was recorded in November, early

dry season, probably was as a result of the

prevailing low temperature due to

harmattan wind resulting in much

agitation oMvater at jhat pent^^
Thw

o“ organic m,;:V-:rge;I
vegetation, P^' P

d conCentration of

the gaseous phase jn dissolVed
dissolved salts. early rainy

oxygen observed in Jun obabiy t

season could be deCompOSmon

, thus It is a

DISCUSSION
The water temperature range recorded
during the sampling period compares with
other tropical water bodies. The highest
water temperature was recorded in
November which is in late dry season and
early rainy season, while late rainy (wet)
end early dry seasons recorded the lowest
water temperature. Water temperature
had similar trend in both sub-seasonal an
stations variation and this is consistent
with similar work done on this lake and

°ther tropical water bodies [8, > J'

Water temperature range falls within
recommended value for aquacu *ure
reported by [11] who observed tha* *
Water fish grow optimally at temp

range of 25 "C and 32 °C. the
Dissolved oxygen range f? . 0ptima| fish
WHO recommended range f P mean
Production [12]; t13l_ TJ*d °n June. The
concentration was record bserVed in
decrease in dissolved oxyge

affectsprocesses
83



jlso l>.' .1' .11'-'"11 "I Us,lu„ ,
vlollts ami nslilti)! boats . The result
within the optimum range (0. t 2 alls

which disagrees with|20|in the stu,|v
Basso ivservolr, Niger State, Nig* °
tower mean value rocot'tled during bothearly rainy season and late rainy season in
all stations could be as a result of dilution
effects of the rains, high water level and
tlood water.
Nitrate mean value Is within the
recommended limit|21].The lower nitrate
mean value recorded at station II which is
at the dam site may be due to far distance
from surface run-off of agricultural
activities and also high water dept. Higher
nitrate mean value recorded at station IV
and V both located close to nearby
farmland and community settlement with
the accompanying agricultural discharge
and run-off since the use nitrogen based
fertilizer is a common practice in the area.
The result recorded is consistent with [22]
and [11] in similar studies in ]akara Lake,
Kano State and Geriyo lake Adamawa State
respectively. The result trend however
disagrees with ]23] who recorded a higher
range value of 4.71-29.83 mg/1 in river
Chanchaga which He suggested has no
greater primary production potentials.
The higher wet
recorded in all stations could be due to
run-off from the farmlands into the lake
water during the rainy season. This
conforms to [3] in river Benue, [23] in
Chanchaga river, [11], [5] in lake Geriyo
and [24] in river Kaduna and College of
Agriculture and Animal Science dam
Kaduna State.

Yusufu ecj.
management ( t -M lhl 1

. . . s t u d x w v u
the results w

low October

water quality
levels observed in
comparable
[15] ;[16],[17] and [18]. The
(rainyseason'' could be.is a result of heavy

load of organic degradation that occurs at

this time due to inflow brought in by rain.
reduce the oxygen through

H hwith

this tends to
utilization in organic degradation which
give rise to fall in pH .The high in Junecould
be as a result of dilution effect from rain
fall and run-off as reported by [8] in the
same lake. Though sub-seasonal variations

noticed, there was no significantwere
difference, an indicative that water quality-
received through effluents has no
significant effect on the lake.
Alkalinity values ranged during the study
period which is within the recommended
range of acceptable values 20-300 mg/1
[19] for inland water fish culture .The
relatively low values for total alkalinity
may be as a result of no or little limestone
deposit in the lake surrounding soil. A
higher early rainy season mean value in all
the stations was observed though not
significantly different indicated an
elevated concentration of ions in the water
body.
The finding is consistent with that of [16]
who reported seasonal values of different
water bodies in ]abi Lake, Usuma dam and
Gwagwalada River. Result showed that,
wet season values were higher than that of
dry season.
The higher early dry season phosphate
mean value recorded in stations III, IV and
V could be due to concentration effect
because of reduced water volume , this
conforms to [5] who reported relatively
higher dry season mean values in Geriyo
lake, Adamawa State, Nigeria Higher mean
value recorded in station III and V might be
due to surface run-off from the farmland
close to these stations since phosphate
fertilizer application is practiced and could

season mean values

[ CONCLUSION
T,1e findings of this study revealed that
most of the physico-chemical parameters

determined in Shiroro lake from October
2020 fell within the

WHO 2008 with
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