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Abstract 

This study on the assessment of physico-chemical parameters of Tagwai Dam in Minna, 
Niger Slatc, Nigeria, was carried out from February 2016 to July 2016. Five sampling 
stations were randomly selccted, namely; Tasabo (Station 1), Maigan-ga (Station 2), 
Lokoto (Station 3), Dutsen-kura (Station 4), and the dam site named Gmukpa (Station 5). 
The physico-chemical parametcrs were determined using standard methods, procedures, 
and instruments. The result revealcd that; Water temperature (26.360.70-32.40+4,17C), 
pll (6.53+0.20-7.91+0.11), Transparency (99.60+2.70-135.40+25.25), Conductivity 
(74.60 1.14-91.601.67uS/cm), Total Dissolved Solids (0.09+0.03-0.26+0.38mg/L), 
Nitratc-nitrogen (0.16+0.03-0.43+0.17mg/L),. Total hardaess (31.46+1.64- 
43.38+0.85my/LCaCO,), Dissolved Oxygen (5.76+2.10-13.60+3.85mg/L), Phosphate 
phosphorus (6.5320.20-0.3040.1 5mg/L), and water depth (6.38-2.75-1 1.184.80m) 
varied with months and seasons. Analysis of variance showed significant difference 
bctween 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 

irigational and dormestic purposes as indicated by most of the physico-chemical paranmeters 
analysed in this research. Hence, there is the need for effective anthropogenic inputs 

Keywords 
Physico-chemical parameters, 

Tagwai Reservoir,
Anthropogenic 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 

fish annually (FAO, 2009). There is the need to exploit means ofusing these precious resources even though there are 

some 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. 

Itis no doubt that dams have contributed to the economic growth ofmany nations with Nigeria inclusive. 
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 

CIUde, Balogun et al. (2005) on some aspects of the limnology of Makwaye Lake in Ahmadu Bello University 

rarm, Samaru, Zaria; Balarabe (2001), on effect of limnological characteristic on zooplankton composition and 

sribution in Dumbi and Kwangila ponds, Zaria; Ibrahim et al. (2009) on an assessment of the physico- 
chemical parameters of Kontagora reservoir, Niger State; Hassan et al. (2010) on the algal diversity in relation to 
physico-chemical parameters of three ponds in Kano metropolis and Abubakar (2009) on the limnological 

or the assessment of Sabke Lake, Katsina State. This study however established physical, chemical, and 

aparameters ofTagwai dam, and provided better understanding of the dam's ecosystem. 
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Ibrahim, S.U., et al.: 

esessment of some Physico-Chemical Parameters of Tagwai Reservoir in Minna, Niger State, Nigeria 

Materials and Methods 

Study Area 

Tagwai dam is located in Chanchaga Local Government Arca in southwest zone ofMinna. Ihe da 
ofTungan Goro about 10km southeast of mobile market and northeast of Paiko. It is an earto 

in 1978 by the Kano State Water Resources Engincering Construction Agency (NSWB, 1971 

latituae 34 N and longitude 6° 39' E. Fishing activitics are carried out on the water body and also serves zs 

primary reservoir for the city of Minna under the supervision of Niger State Water Board (NS W D) 
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Figure 1: The geographical location of the study area showing Tagwai Reservoir 

aDAM STISr 

Figure 2: The google image of the study area showing the sampling stations 
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Physion hemme al l'arameters of lagwa Rrsevor uma, Niger State, Nigerna 

Monthly Varation ot water physico chemical patamcters of Tagwai RescrvO 
able 

Parawter February March 

July 

April May 
June 

S.6041.9 7.60182 

5.9211.34" 

.80 3.03 
89, 8OL1 30" 

13.6013.85 

5.7612 10 
89 2010.84 ondvctn ity(uS cm) 91.60167 0804148 

88.20+0.84" 

74.6011.14" 

DS (mg 1) 0.154004 0.1310.03 0.11+0.03 
01010.03 

0.0910.03" 

0.26:0.38 

13540125.2s 
7.040.30 
0.2140.02h 

7hansareney{em) 
107 40:0.55 

104.401182 
99.6012.70" 

6.9910.47 108 4012.30a 108.001.41 

7.91+0.11 

6.5510.06 

7.7610.47 
6.5310.20" 

Niate 
043:0.17" 

0.29:0.03 

0.16+0.03 

0.35 0.09 
01910.05' 0.1440.03 

0.32:0.03 

Phosphate 0.1010.03 0.101001 

0.30:0.15 
0.15:0.03 

rAlkalinitv(mg 1) 
THariness(mg 1) 
Temperature'C) 

Depthm) 

21.6240.42h 

20.64:0.21" 19.90:0.60*" 

37.82t 1.21° 

38.80+4,15 

37.20:2.70 I8 8610.94 19.2610.48 

41.001.95 31 46t1.64 
43.3810.85 36.9211.21 

28.60+4.55h 30.3210.81 

7.9243.52 
27.401.53 

26.44+0.55' 

26.3610.70 
6.4612.82 

32.4014.17 
10.44+5.16 

6.3842.75 6.38+2.75 

11.18t4.80 

Discussion 

The water temperaure of the reservoir fluctuated within nmonths. which was between 
26.36°C and 32.40. Ine 

low water temperarure recorded in the reservoir was in the dry season, 
which could be as a result or Seasoua 

changes in air temperatures associäted with the cool dry North-East winds. This is in line with the findingS Or 

Indabawa (2009) which reported variations in water temperature in the dry season and can be attributea to 

intensified heat radiation and effect of harmattan. In the water temperature, no sigmificant 
difference (p>u.00 

was 
observed between the months, which was similar with the observation of Tisser et al. (2008), who reporteu 

the lack of significant difference (p>0.05) in monthly 
variations of water temperature as 

characteristic of the 

ropical clmate. Temperature 
influences the oxygen 

content of water, quantity and quality of autotrophs, while 

affecting the rate of photosynthesis as well as the quality and quantity of heterotrophs. 
The water pH in the dam 

was within 6.53 to 7.76, which makes the water ofthe dam to be cecum-neutral during the study. This was similar 

to the results of Ibrahim et al. (2009) that hydrogen ion concentration (pH) was nearly neutral throughout both 

seasons, 
and it was within the range for inland water (pH 6.5-8.5) in Kontagora 

Reservoir, Niger State, Nigera, 

which makes it suitable for optimal biological activity. The little increase in pH during the dry season was due to 

decaying and decomposition ofliving organisms in the water coupled with the reduction in the water level during 

he dry season. 

The little decrease in pH during the rainy season might be due to the effect of incoming 
rainwater. According 

to Janjua et al.. (2009) the drop in pH can also be due to the stirring effect of the incoming flood from the rivers 

and streams that converged 
towards the lake. It results in the mixing of the poorly alkaline or acidic bottom water 

with alkaline surface water to reduce pH as 
evidenced in Shahpur Dam, Pakistan. The transparency of the reservoir 

was high during the dry season; 
the higher values of transparency 

in the dry season may be due to the settling 

effect of surface 
run-ofis and suspended 

materials that followed the cessation of rainfall. Ayoade et al. (2006) 

observed the onset of rain 
decreased the Secchi-disc 

visibility in two mine lakes around Jos. This supports the 

observation of Mustapha (2008) that the transparency of water is affected by the amount of the suspended solids 

in it, and it reduces the light penetrating depth, and hence, 
reduces the growth of the plants. Dissolved oxygenjn 

the dam indicates two peaks, high in the wet season and low in the dry season. 
Dissolved oxygen supply in water 

mainly comes 
from atmospheric 

difiusion and 
photosynthetic 

activity of plants 
(Akomeah, et al. 2010). The drop 

of oxygen 
values from February to April may be due to low temperature 

in the reservoir. Oxygen plays the most 

important 
role in determining 

the potential 
biological quality 

ofwater. 

The highest 
value was 

recorded in the dry 
season 

while the l 

may be due to 
chemical 

fertilizers 
from irrigated 

farmlands 
around the d 

that reduced the level ofthe water during the dry 
season. 

Thus conduct 

ofions and its nutrients 
status. 

lowest was recorded in the wet season. The values 

dam coupled with higher rate of evaporation 

luctivity of water depends upon the concentration 

48 



0, O
.A

.; Ipinjolu, J.K
.iA

jani, E.K
.; M

agaw
ata, 1.; Shinkafi, B.A

.; A
yoola, S.O

.; A
bubakar, M

.Y. and O
risasona, 
and A

quaculture 
O. (Eds.) Researcn 

(2019) 

21st Century Nigeria's Economy"July 9-11, 2019 at the Main Auditorium, Usmanu Danfodiyo University, Sokoto 
eecdings 

o
f th

e
 2nd onrerence 

o
f AssOCiation of Nigerian Fisheries Scientist (ANIFS). "C

aptr 
in

 th
e
 2

1
3

 

W
a
te

r
 b

a
r
d

n
e
s
s
 w

a
s
 h

ig
h

e
r
 in

 th
e
 m

o
n

th
 of A

p
r
i
l
 a

n
d

 lo
w

c
r
 in

 th
e
 m

o
n

th
 o

f
 M

a
r
c
h

 a
n

d
 c

o
u

ld
 b

e
 a

s
 a 

re
s
u

n
t o 

w
ate 

vater levels an
d

 the concentration o
f nutrients. T

he lack o
f significant difference(p>

-0.05) betw
een statio

n
s and 

seasons could b
e b

ecau
se o

f w
ater low

 levels and conccntration o
f carb

o
n

ates. T
his result is in contrast 

findings or B
alogun et al. (2005) w

ho observed that w
atcr hardness w

as highly significant(p<U
.05) bew

een 
stations a

n
d

 w
in

n
 the m

onths in M
ak

w
ay

e L
ake, Z

aria. N
itrate-nitrogen w

as found to exhibit m
onthiy v

a
ria

u
o

 
range o

f 0
.4

3
m

g
l-I to

 0
.1

6
m

g
L

-1
. T

h
e m

ean
 v

alu
e reco

rd
ed

 w
as h

ig
h

er in M
a
y

 th
an

 in
 Ju

n
e
. T

h
e
 reaso

n
 T

o
r l 

high c
o

n
c
e
n

tra
tio

n
 in

 rainy s
e
a
s
o

n
 m

ay
 be due to

 cx
cessiv

e in
flu

x
 o

f nutrients from
 farm

lands w
h

e
re

 fertilZ
er 

i
s
 

u
se

d
 to

 b
o

o
st c

ro
p

 p
ro

d
u

c
tio

n
 p

a
rtic

u
la

rly
 a

ro
u

n
d

 th
e
 re

se
rv

o
it. a

s w
e
ll a

s in
p

u
t th

ro
u

g
h

 ru
n

o
ff in

to
 th

e
 re

s
e
rv

o
 

The tindings
of this study tally w

ith that of Balogun
et al. (2005) w

ho observed m
ean m

onthly vanation and 

significant d
if

te
r
e
n

c
e
 (p<0.05) betw

een s
e
a
s
o

n
s
 in M

ak
w

av
e. T

h
e reservoir has higher value of TDS during the 

dry 
S

e
a
so

n
; th

is
 c

o
u

ld
 b

e d
u

e
 to

 decaying o
f vegetation, higher ra

te
 o

f evaporation cau
sed

 by increase in air 

tem
peranire and w

in
d

 during the dry s
e
a
s
o

n
. S

im
ilar o

b
serv

atio
n

 w
a
s
 m

ad
e by A

tobatele an
d

 U
gw

um
ba (2008) 

w
h

o
 reported in

c
r
e
a
s
e
 in

 th
e values o

f total d
isso

lv
ed

 so
lid

s during th
e dry s

e
a
s
o

n
 w

hich m
a
y

 b
e d

u
e
 to

 m
o

s
t or 

the vegetation decaying, 
s
o

 giving rise to a
m

o
u

n
t o

f d
isso

lv
ed

 so
lid

s. H
ow

ever, during th
e ra

in
y

 s
e
a
s
o

n
, 

tn
e
 

am
ount o

f to
ta

l s
o

lid
s
 w

a
s
 low

, an
d

 this m
ay

 b
e due to th

e d
ilu

tio
n

 of w
ater. T

h
e
 v

alu
es of phosphate-phosphorus 

in the d
a
m

 �urnng 
th

e
 dry s

e
a
s
o

n
 m

a
y

 be d
u

e to
 red

u
ced

 w
ater volum

e, in
ten

siv
e agricultural a

c
tiv

itie
s
 a

ro
u

n
d

 th
e
 

R
eservoir a

s
 w

e
ll a

s
 th

e
 u

s
e
 o

f fertilizers an
d

 pesticides to produce dry s
e
a
s
o

n
 cro

p
s like vegetables a

n
d

 m
a
iz

e
. 

F
arm

ers 
w

e
r
e
 a

lso
 using th

e w
a
te

r fro
m

 the d
am

 fo
r d

o
m

e
s
tic

 activ
ities including w

ashing o
f c

lo
th

e
s w

ith
 

detergents, w
h

ic
h

 in
c
re

a
se

d
 th

e phosphate-phosphorus lev
el o

f th
e w

a
te

r. T
h

e
 resu

lt of phosphate-phosphorus 

v
ariatio

n
 w

ith
in

 
s
e
a
s
o

n
s
 also

 c
o

n
fo

rm
 w

ith
 th

e resu
lt o

f B
alogun e

t al. (2005), w
h

o
 o

b
se

rv
e
d

 high significant 

p
h

o
sp

h
ate-p

h
o

sp
h

o
ro

u
s v

ariatio
n

 w
ith

in
 m

o
n

th
s an

d
 n

o
 significant v

ariatio
n

 b
e
tw

e
e
n

 the sam
pling sta

tio
n

s in
 

M
akw

aye L
a
k

e
 Z

a
ria

. T
h

e
 w

a
te

r depth of the d
am

 flu
c
tu

a
te

d
 w

ith
in

 se
a
so

n
s; th

e w
a
te

r depth in
c
re

a
se

d
 during th

e
 

rainy s
e
a
s
o

n
, w

h
ile

 it d
e
c
re

a
se

d
 in

 th
e dry 

s
e
a
s
o

n
. T

h
e d

ecrease in
 w

a
te

r depth especially during th
e
 dry s

e
a
s
o

n
 

w
a
s
 cau

sed
 by high e

v
a
p

o
-tra

n
sp

ira
tio

n
 during the dry seaso

n
. Ib

rah
im

 e
t al. (2009), m

ade sim
ila

r o
b

s
e
rv

a
tio

n
 o

f 

w
a
te

r depth flu
c
tu

a
tio

n
 w

ith
in

 
s
e
a
s
o

n
s
 in

 K
w

antagora 
R

e
se

rv
o

ir. A
s th

e depth o
f th

e re
se

rv
o

ir increased, 

d
isso

lv
ed

 o
x

y
g

e
n

 d
e
c
re

a
s
e
d

. A
raoye (2008) reported th

at th
e depth o

f th
e re

s
e
rv

o
ir d

e
c
re

a
s
e
d

 light intensity, th
e
 

light penetration depends o
n

 th
e av

ailab
le intensity of the in

cid
en

t light, w
h

ic
h

 v
aries w

ith
 geographical lo

c
a
tio

n
 

o
fth

e reserv
o

ir. R
e
fe

re
n

c
e
s
 

A
P

H
A

. 1999. Standard M
ethodsfor Exam

ination ofW
ater an

d
 W

aste W
a
te

r.A
m

e
ric

a
n

 P
u

b
lic H

ealth A
ssociation, 

N
e
w

 Y
o

rk
, U

. S
.A

. 

A
b

u
b

ak
ar, I. 2

0
0

9
. L

im
pological S

h
u

d
ie

s fo
r the A

s
s
e
s
s
m

e
n

t
 o

f S
a
b

k
e
 la

k
e
 K

a
tsin

a
 S

tate, U
n

p
u

b
lish

ed
 

M
S

c
. D

isse
rta

tio
n

, A
h

m
a
d

u
 B

e
llo

 U
niversity, Z

a
ria

. 

A
raoye, P. A

. 
2

0
0

8
. Physical facto

rs a
n

d
 th

e
ir I

n
f
u

e
n

c
e
 F

ish
 Species C

om
position in

 A
sa

 L
ak

e,Ilo
rin

. 

N
igeria. International Journal of Tropical B

iology, 5
7

 (1-2): 1
6

7
-1

7
5

. 

A
to

b
atele, 0

. E
. an

d
 U

gw
um

ba, O
.A

 2
0

0
8

. Seasonal V
ariation in

 th
e
 P

hysico-chem
istry o

fa
 S

m
a
ll T

ro
p

ical 

R
eservoir (A

iba R
eservoir, Iw

o, O
su

n
, N

igeria).A
frican Journal of B

iotechnology, V
ol.7 (1

2
):6

2
-1

7
1

. 

A
y

o
ad

e, A
. A

. 2009. C
hanges in

 P
h

y
s
ic

o
-c

h
e
m

ic
a
l F

e
a
t
u

r
e
s
 a

n
d

 P
lan

k
to

n
 o

f T
w

o R
egulated H

igh A
ltitu

d
e
 

R
iv

ers, G
arh

w
al H

im
alaya, In

d
ia

. B
uropean Journal of S

cientific R
e
s
e
a
rc

h
.2

7
 (1)7792. 

R
e
trie

v
e
d

 

fro
m

 
h

t
t
p

:
/
/
w

w
w

.
e
u

r
o

j
o

u
r
n

a
l
s
.
c
o

m
/
e
j
s
r
.
h

t
m

 o
n

 2
5

/1
2

/2
0

1
1

. 

B
a
lo

g
u

n
, J. K

., B
a
la

ra
b

e
, M

. L
. a

n
d

. 1gberaese, P
. M

. 2005. Som
e A

S
pects o

f th
e
 Lim

nology o
f M

ak
w

ay
e 

(A
h

m
ad

u
 B

e
llo

 U
n

iv
e
rsity

 F
arm

) L
a
k

e
, S

a
m

a
ru

, Z
a
r
ia

. A
cadem

ic Journal 23
(1

2
):8

5
0

-8
6

o
. 

FA
O

. 2009. T
h

e
 S

tate ofW
orld F

is
h

e
rie

s
 andA

quaculture. FAO W
e
b

site
. 

w
w

w
.fa

o
.o

rg
ls

o
fls

o
fia

lin
d

e
x

 
e
n

.h
tm

 

T
h

ra
h

im
. B

. U
., A

uta, J. and B
a
lo

g
u

n
, J. K. 2009. A

n
 A

SSessm
ent of th

e
 P

h
y

s
ic

o
-c

h
e
m

ic
a
l P

aram
eters o

f
 

K
o

n
ta

g
o

ra
 R

eservoir, N
g

e
r S

tate, N
ig

e
n

a
. B

a
y

e
ro

 J
o

u
r
n

a
l
 of P

u
r
e
 and A

pplied Sciences, 2
(1

): 6
4

- 

69 /a L
I. 2009. S

tudies 
o

n
 L

im
nological Param

eters a
n

d
 Phytoplankton D

ynam
ics o

f N
g

u
ru

l a
k

e
 

Y
o

b
e
 S

ta
te

, N
igeria. B

ioscience K
esearch C

o
m

m
u

n
i
c
a
t
i
o

n
s
, 21(4), 1

8
3

- 1
8

8
. 

A
m

a
d

T
 and G

erdeau, D
. 2008. C

om
parison

ot D
ifte

re
n

tPredictive
M

o
d

els for Estim
ating 

F
ish

 Y
ie

ld
s in S

h
ah

p
u

r D
a
m

, P
a
k

is
ta

n
. L

a
k

e
 R

eservoir M
anagem

ent, (13): 3
3

2
4

. 

49 



ruhin, S U, 
et al. 

Assessmení ol some 

n Minna, Niger State, Nigeria 
Pbysico-Chemical Parameters of Tagwai Reservoir 

Mustapha, M.K. 2008. Assessment of the Water Oualitv of Ovun Reservoir, Offa, Nigeria, using o 

nysico-chemical Parameters. Turkish Journal of Fisheries and Aquatic Sciences, 8, 309-319 
Nathanson, Jerry A. 2003. Basic Environmental Technology: Water Supply, Waste Management and uti on 

onol. Upper Saddle River, New Jersey: Prentice Hall. Retrieved from http://www.academicjourna.o5 
IAJB on 23/12/2011 

Tiseer, F. A., Tanimu, Y. and Chia, A. M. 2008. Scasonal Occurrence of Algae and Physico cnern 

Parameters of Samaru Stream, Zaria, Nigeria. Asian Journal of Earth Sciences,1(1), 31-37. Ue, 
Ugwu, L. L. C., Mgbenka, B. O. and Nwani, C.D. 2011. Trends in Nitrate- Nitrogen, Ninte- 

C Prusoncentration in Ebonyi River, Nigeria. Continental Journal ofFisheries and Aquatic 

Science, 5():1-7,2011. Retrieved from http://www.wiloludjournal.com 

GERIAN FISHER 

( ANIFS2019 
Proceedings of the 2nd Conference and Annual General Meeting9 

Capture Fisheries and Aquaculture Research in the 21st Century Nigeria's Economy 

July 9-11, 2019 held at the Main Auditorium 
Usmanu Danfodiyo University, Sokoto. 

N IF 

Access online at 

www.anifs.org.ng 

50 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

