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Abstract
This study on the assessment of physico-chemical parameters of Tagwai Dam in Minna,
Niger State, Nigeria, was carried out from February 2016 to July 2016. Five sampling
stations were randomly selccted, namely; Tasabo (Station 1), Maigan-ga (Station 2),
v Lokoto (Station 3), Dutsen-kura (Station 4), and the dam site named Gmukpa (Station 5).
The physico-chemical parameters were determined using standard methods, procedures,
and instruments. The result revealed that; Water temperature (26.36+0.70-32.40+4.17°C),
pH (6.53+0.20-7.91+0.11), Transparency (99.60+2.70-135.40+25.25), Conductivity
(74.60+1.14-91.60£1.67uS/cm), Total Dissolved Solids (0.09+0.03-0.26+0.38mg/L),
Nitrate-nitrogen (0.16£0.03-0.43+0.17mg/L), Total hardness (31.46=1.64-
43.38+0.85mg/LCaCO0,), Dissolved Oxygen (5.76+2.10-13.60+3.85mg/L), Phosphate-
phosphorus (6.530.20-0.30+0.15mg/L), and water depth (6.38+2.75-1 1.18+4.80m)
varied with months and seasons. Analysis of variance showed significant difference
between scasons (P < 0.05). Water quality of the dam is influenced by anthropogenic
. activities such as runoffs of inorganic fertilizers and pesticides. Dam water is suitable for
Kcy‘woﬁ;—cmical paramelers, irrigational and domestic purposes as indicated by most of the physico-chemnical parameters
I;EY:;?R(:SCWO”! analysed in this research. Hence, there is the need for effective anthropogenic inputs
,\n%hropﬂgc“ic activities. control programme in the dam.
Introduction

Nigeria is blessed with about 853,600 hectares of freshwater capable of producing over 1.5 million metric tonnes of
fishannually (FAO, 2009). There is the need to exploit means of using these precious resources even though there are
wme hindrances, which include effects of domestic and agricultural wastes on the water quality and aquatic life,
physical and chemical factors like temperature, turbidity, pH, dissolved gases and carbondioxide, salts and nutrients.
ltisno doubt that damns have contributed to the economic growth of many nations with Nigeriainclusive.

Dams built in several parts of the world have played important role in helping communities to harness water
resources for several uses. An estimated 30-40% of irrigated land worldwide now relies on reservoir water
(Mustapha, 2011). In Nigeria, many researchers have conducted works on different water bodies, some of them
include, Balogun ef al. (2005) on some aspects of the limnology of Makwaye Lake in Ahmadu Bello University
Fﬁfm Samaru, Zaria; Balarabe (2001), on effect of limnological characteristic on zooplankton composition and
dl“lnl.)ution in Dumbi and Kwangila ponds, Zaria; Tbrahim et al. (2009) on an assessment of the physico-
?h'fr"'c"l parameters of Kontagora reservoir, Niger State; Hassan e al. (2010) on the algal diversity in relation to
[::_M.'mehcmiC“I parameters of three ponds in Kano metropolis and Abubakar (2009) on the limnological
bl""‘“k‘\" for the assessment of Sabke Lake, Katsina State. This study however established physical, chemical, and

"oeical parameters of Tagwai dam, and provided better understanding ofthe dam's ecosystem.
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The statistical analysis of the samples was carried out using the one way analysis of variance (ANOVA) to

%aa:.bo the variation of parameters within the months and stations. The Duncan multiple range test for the
separation of mean was used to compare parameters between the months and stations.

Results

The 358-%058_ parameters of the dam water (Table 1) revealed stations mean variation of Tagwai Dam,
with respect to water temperature, dissolved oxygen, pH, alkalinity and conductivity. Table 2 shows the mean
ponthly variation of the parameters. The water temperature monthly variation ranged from 26.36+0.70° to
31326081 °C; the pH values ranged between 6.530.20" and 7.91+0.11%; transparency of the reservoir
fuctuated with mean value of 99.60 + 2.70" to 135.40 + 25.25". The dissolved oxygen values in the reservoir
rnged from 5.76 % 2.10" to 13.60 + 3.85". The electrical conductivity ranged from 74.60+1.14 to 91.60+1.67".

The hardness of the dam water ranged from 36.92+1.21° to 43.38+0.85; Nitrate-nitrogen indicated the mean
vaue ranged from 0.16+0.03" ~ 0.43+0.1 7° during the period of study. Total dissolved solids in the dam had the
pak value of 0.26+0.38" which was recorded in the month of July while the least value of 0.09+0.03" was also
reorded in the month of June; and the mean value of Phosphate-phosphorus ranged from 0.10+0.01° —

019+0,05" The mean value of depth ranged from 6.38+2.75"~11.1 8+4.80".

Table 1: Physico-chemical parameters of Tagwai Reservoir
ST2 ST3 ST4 STS

Parameters ST1
DO (me/1-1) 9.00+3.03" 10.40+4.57° 5.33+1.54° 93343.72%  7.83+2.56°
Conductivity (nS/cm) 86.67+6.25" 87.17+7.08° 88.6746.95°  87.674638™  86.67+5.35"
DS (mg/) 0.14+0.03" 0.23£0.35° 0.1240.02° 0.08+0.03" 0.13+0.02°
Transparency (cm) 117.33428.75°  110.5012.19° _%.8»;.___ 8 106.00£2.00"  109.83+9.17°
' 7.19+0.61* 7.020.65° ﬂ.o%o.%, 7.18+0.66° 7.20+0.64°
Nitae 0.2940.12" 0.21£0.05° o.uoé.%g 0.34£0.16" 0.32+0.13°
Phosphate 0.190.16" 0.15£0.07" 0.18£0.11 0.13:0.03*  0.1740.06"
Total Alkalip : 22.63+6.62° 23.0047.46°  23.9249.90°  23.00+5.45°
: nity(mg/l 23.35£9.20 : i . i 00+5 45
lot) gazm“%%_\vv 38.633.30° 38.634.70 37.63£4.90° 36888447 380344.20°
Tmperature, (0c) 2000:3.52  2890£5.54 29075218 2705207 280242.05°
Depth (i < 3341.20° 4.35+0.91° 13.11£3.39 7.5242.55 10.33+2.98°
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Table 2: Monthly variation of watce .
water physico-chemical parameters of Tagwai Reservoir
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\\\”\
EB:E?; Februa ,?__
Eo_d >_i_ ZMQ June July

13.60+3.85° 5.92+1.34"

po(me’ . 8.6041.95" 7604182 57612.10°  8.80£3.03
mm,nﬁ_”__ﬂ,\\__wﬁ:m\ea co_ ._mo,: ,o,w.o 90.80+1.48" &.8.5._?; %..a: __uoa 88.20+0.84°  74.60%1 14°
Transparency(cm) ;m. A,MWMAZ_ 0.1340.03*  0.1140.03"  0.10£0.03° 0.09+0.03" o.mﬁo.wwn__ |
PH 7.04£0.30° _wxéﬁ,u% 108.0041.41"  107.4040.55° 104.40+1.82" 99.60£2.70" -
. . 76£047°  79120.11°  6.53£020° 6.0940.47°  6.55+0.06
Nitrate 0.2140.02% 04340.17°  0.35£0090%  032£0.03° 0.29+0.03% 0.16+0.03"
0.15+0.03° 0.3040.15°

w:o%‘:wa. 0.10+0.03" 0.1040.01° 0.1940.05" 0 140.03°
T Alkalinity(me/h) 21.6240.42° 18.8640.94"  19.26+0.48" 20.644£0.21° 19.90+0.60" 18 80+4.15°

T. Hardness(mg/1) 4100195 314664 433840850 3692¢121 37.8241.21° 37.2042.70°
10404417 2644%0.55

0
Temperature("C) 27404153  2636£0.70° 28.60+4.55" 1032£081%
Depti) 6381275 6461282 6381275 192357 10444516 11182480
\I\.\\.‘A
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changes in air temperatures associdted with the cool dry North-East winds. Thi
Indabawa (2009) which reported variations in water temperature in the dry seaso
intensified heat radiation and effect of harmattan. In the water temperature, 00 signific
was observed between the months, which was similar with the observation of Tisser et al. (2008), who reported
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Water hardness was higher in the mont .

ater levels and the concentration of E::. hof April and lower in the month of March and could beasa .Rmz: of
seasons could be because of water low _.,:m_:,_w. The lack of significant ﬁ:mmaaon@v?omv.co.gog Starons and
findings of Balogun ef al. (2005) who wwn v Euﬁ_ concentration of carbonates. This .82._: is in contrast with the
stations and within the months Egpxé@ovm\w& M_::. water hardness was highly m_m:_mo.mEQAo.omV between
cange 0f 0.43mgL-1 10 0.16mgL-1. The ¢, Zana. z:ss-:.qomo:.éwm found to exhibit monthly variation
high conc ntcation fi iy segeon .3 mean value recorded was higher in May than 1n June. The reason .@a "Em
- to boost crop producti . ay be due to excessive influx of nutrients from @:E_m:%. where monENo.H is

e 4 p production particularly around the reservoir, as well as input through runoff into the reservour.
| ,_,.sr ?E.Emm of this study tally with that of Balogun et al. (2005) who observed mean monthly variation and
significant a.@.ﬁm:on (p<0.05) between seasons in Makwaye. The reservoir has higher value of TDS during the
dry season; this oo.cE be .a:m to decaying of vegetation, higher rate of evaporation caused by increase in air
temperature and wind during the dry season. Similar observation was made by Atobatele and Ugwumba (2008)
who nmvonwa increase in the values of total dissolved solids during the dry season which may be due to most of
the vegetation amnwwsm,_mo giving rise to amount of dissolved solids. However, during the rainy season, the
amount of total solids was low, and this may be due to the dilution of water. The values of vgmgwﬁn-go%_uo_dm
inthe amE during the dry season may be due to reduced water volume, intensive agricultural activities around the
JReservoir as well as the use of fertilizers and pesticides to produce dry season Crops like vegetables and maize.
Farmers were also using the water from the dam for domestic activities including washing of clothes with
detergents, which increased the phosphate-phosphorus level of the water. The result omﬁromvw&m%wo%wo_dm
variation within seasons also conform with the result of Balogun et al. (2005), who observed high significant
muo%ga-gomnwoﬂocm variation within months and no significant variation between the sampling stations in
Makwaye Lake Zaria. The water depth of the dam fluctuated within seasons; the water depth increased during the
rainy season, while it decreased in the dry season. The decrease in water depth especially during the dry season
—swas caused by high evapo-transpiration during the dry season. Ibrahim ef al. (2009), made similar observation of
water -depth fluctuation within seasons in Kwantagora Reservoir. As the depth of the reservoir increased,
dissolved oxygen decreased. Araoye (2008) reported that the depth of the reservoir decreased light intensity, the
-:mwgocmqmaoc am@mc%oqu m<w=wd_mEacm&om&nﬁoamcﬁ light, which varies with geo graphical location

ofthe reservoir.
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