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regard to stations. These variations could be .'i::v to
z:nﬂur of organic waste from surface run offs and
Inorganic waste deposited by man. The ;;i:\'.vi;‘«)—
chemical parameters observed, indicated that most
of them jfall with the recommended range or
standard by the Federal Ministry of Environment
(FMENYV, 2000).
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‘“Water is the most valuable resource to
pan and other living organisms. About
70% of the human body weight is water
nd many body functions depend on it
FMENYV, 2000). It also serves as d S.helter
organisms living in it. QfOJek\\u
00) stated that human activit_les and a
of natural process many ‘c!.l.rectly or
dire tly alter the compo§1tlon and
»ndition of natural water. The importance
water as a‘resource is not only In 1ts

b s ; also its
bility and quantity, but
. of lotic ecosystems
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of the water body
depth and nutrient
(Welcome, 1985; Stirling, :
al 1992: Kolo and Oladimejt, <
Kolo and Tukura 2007). .\‘-uft.\cc
oround water have been associated with
Io.\ic svnthetic chemicals such as a heavy
mcmls-;md pesticides, nutrient cnucl}n‘\fnl
and  recently, acidification (FEPA,
1991).Water contamination is c‘mscd.h)
chemical and  biological

processes,

uter
which W

tributary 1
1085; Sidiner ef
2004 and,
and

physical

which also serve as factors

controlling the composition ol natural
water (Boyd and Froshbish, 1990).

Olusegun (1989) viewed that apart from
assessing the water sources, that is, stream,
rivers. lakes, manmade lakes and ground
water such as wells and springs, quality of
water should also be assessed. Agricultural
activities have been known to contribute to
surface  water quality  deterioration.
Evaporation has also been known to
consume much of the water applied during
irrigation, thus concentrating the salts into
the water and soil. The remaining may
either infiltrate where it becomes more
highly mineralized or flow across the
surface into streams, lakes and rivers.
Sediments from agricultural lands and
construction sites could add their load to
surfaces  waters, smother  benthic
organisms and impair water quality for
fish spawning and breeding (FMENYV,
2000).

MATERIAL AND METHODS

Bosso Dam is located at latitude 9° 39N
and longitude 6° 33E in Minna, Niger
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apia zilli >0d) 1 ‘
pia zill;. Crocodiles also inhabit the
dam.

The plan of the researcl
“'edq}’ sampling of th
physmo-uChemjcal parameters for six (6)
weeks (le. from 29th, October to 3rd,
Dec.ember' 2009), at six (6) different
stations within the Bosso Dam.
Temperature readings were taken in the
mormng hours (9-11am) at a depth of
about Scm, using a thermometer (D-
100°C), by allowing it to remain in the
water for at least 2 minutes. Readings were
taken at the six stations differently one at a
time, where water samples were collected.
The temperature of both water and air
were taken and the mean values recorded.

A seechi disc was used to determine
the transparency of the water. The average
of the two readings were taken and
recorded as the transparency of the water
measured in cm.

Water samples were collected from
the different stations and taken to the
laboratory where the pH was measured.
pH was measured using a digital pH meter
" model, Kent EIL 7045/46 at room
temperature. =

The electrical conductivity of water
samples was determincq m the laboratcc)lr);
using a digital conductivity meter mg e
WPA CMD 400, and values expressed as
us/cmmty of the water samples were

determined by taken 50mls of water in a

conical flask, and then 3 drops of methyl

- orange indicator was added. The solution

1 dam

\.l\‘h\‘l S
ﬂooding Of

animals

1 work involved
€ water for the

titrated using ) O} ulphur werd
until the colour of th vut haneged
from vyellow to orang Or pink
marks the end point [ he total alkalinity
was calculated using the equation below
['otal alkalinity mg/I
Vol (H2 S04) x molarity (H2 SO4) x 100,000
Volume of sample
lotal hardness was determined by adding
Iml  of Ammonium chloride buffer
solution to 50mls of water and followed by
adding a pinch of Eriochrome Black-T
indicator. The resultant wine colour was
titrated using 0.0IN Etheyline- Diamine-
ethanoic Acid (EDTA) until a blue end
point was observed. Hardness in milligram
per liter was calculated using the formula
below:
Total hardness in mg/l as CaCOjs -

Vol.of EDTA x N x 1000.
Vol. of sample

Dissolved oxygen content of the
dam water was measured using the Azide
modified Winkler’s method as
recommended by (APHA, 1985; Stirling
and Phillips, 1990). Water samples were
collected in BOD stopper bottle and fixed
on the field with reagent 1 (Manganous
sulphate) and reagent 2 (alkaline iodide
solution). Concentrated sulphuric acid was
then added to each sample in the
laboratory and mixed gently. 10mls of the
sample was collected into a conical flask
and a drop of starch indicator was added to
the sample. The sample was then titrated
using 0.025N sodium thiosulphate until the
dark blue or purple colour turned
colourless.

Dissolved oxygen was calculated as given
below:

DO (mg/L) =

Titer value x 0.025 x 8 x1000/Water
sample

Biochemical Oxygen Demand BOD
was determined principally by incubating
water sample. The samples were incubated
using the BOD stopper bottles, stored in a
dark place at room temperature for five (5
days). The oxygen content of the incuba}cd
sample was determined after 5 days using
the Azide modified Winkler’s method.
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Kjeldah] distillation

apparatus  wa
used in the ¢

determination of 0

10ml of water sample was disch 1“”v|:|l\‘l :::l‘:\
the reaction chamber using ot
of 40% NaOH was
chamber, and the

a pipette, Smls
then added into the
reaction between the two

ammonia. The f{lask
which contained water

solvents librated

from an external
e 2 o to heat l'u‘nn an

1¢ water to boil. The
18 then connected to the condenser
und‘ cooling water from a tap. 10mls of 4%
!)()l'.l(f acid solution and 3 drops of mixed
indicator (Bromo cresol green and methyl
red) was discharged into a 250ml receiving
flask ensuring that the tip of the condenser
was immersed into the receiving solution.
Distillation continued slowly until 50ml of
the distillate was collected in the receiving
flask. The resultant solution was then
titrated with 0.0545mls of standard HCI
acid (hydrochloric-acid) until the colour at
the end point changed from blue to pink.

source was subjected
electric

flask wi

oY i i
aont e

he calculation Was
following formula
MeNHI= TVxMxI 7%x100
Vol. of 'Jll'll‘l"

" y Nere
calibration tandards er
was thorougnly
solution was 1 :
amount Ol

Phosphate
prepared ['he
a standard [he :

was ot anc
in the gample was read »
calculated thus;

mixed to
phosphorus
concentration was

meLp™ = Hg p/v / renATIng
Nitrate was measured by prepanis

standard solutions and the concentration {A
NO3; was expressed as mg/L in tne
samples.
Stagstical analysis, of the SamplCS.Wd:;
carried out using the one way Ana.lysxs Of
Variance (ANOVA) to dgtcrmmc th’c
variation of parameters within the wccks'
and from station tO station. Dgncans
multiple range test for the separation of
mean was used to compare params:lcrs
between weeks and also between stations.
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fnos revealed that temperature :
week S (29.56'C) and lowest Duncmsr multip revealed that
(28.50" C). Duncans multiple separation (i)n weemkle was (he highest

 for separation of mean showed transparency , 6.
L ature at weeks 1,3,4 and 6 were “03‘3%'“)"-'“”““;“‘2::?""0:'“*
dy different (p>0.05) but Transparency u?vmk! A those in
ly different in weeks 2 and § significantly different 051 terms of
" od were also not significantly weeks 4, 5 and 6(p<0.03)-
 from each other. ' !
multiple test also showed that was at station 4
e al stations 1 and 5 were was at station 6 (
antly higher (29.72 + 0.669) and significant dlffcrcnccz o no ) sgnificant

igni i 4. and
+ 0.725) and significantly lower at stations 1, 2, 4
) difference( p>0.05) betw

tions 2 and 5.

t all 3 and also between

_‘“

3 (28.00 + 0.767). There was much
ant difference in temperature a
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Weeks
Figure 4.2: of water at different stations
ti tively. However, there were
p] arenc respec 5 ; 5
.tjl)ltfre ti’itereOfnouainl?rJﬁﬁcan}t, significant differences between weeks 4

Btween weeks 1, 3 and 2, 5 and 6.

Scanned with CamScanner



Weeks

i of water different samples stations 3
- § i : .. adt Ao el :1'|;\'.3‘!_L'5,1 e
, _ el

~ ‘JA;:
oy

Scanned with CamScanner




— om0 015

rOn
60 A
5
|1
41
o3
50 1 ti
’ : :
e
o !
E) —&— Station 1 |
> —&— Station 2 |
E ~~ Station 3
ﬁw- —— Station 4
-
E —%— Station 5
8 —e— Station 6
f
?o.

Weeks

vity of water different samples stations

The Duncan multiple range test for

.
e, * " S

station 1
separation of mean showed that at _
e Mmm

Scanned with CamScanner



B
3
g ¥ —a— Station 1
< |
g | —s— Station 2
= |
. \‘ Station 3
|
| = Station 4
‘ |
| | —=—Station 5 |
20 1 | ' |
: | | —e—Station 6 |
| | | —
I ‘
| l
I [
E |
|
|
10 A

Weeks

Figure 4.5: Alkalinity of water different samples stations

In week 5,.the highest alkalinity value alkalinity value (42.00mg/L) was recorded

(46.33mg/L) was recorded and the lowest at - station - 4; and the lowest _value

value (37.22mg/L) was recorded in weeks (41.00mg/L) was rgcorded at_station 6.
2 and 3. There was 1o significant There was no significant dt.fterence p>
difference i)>() 05 between weeks 2 and 3, 0.05 in alkalinity between staugns? and 3.' |
Whereas WCCIQS 1. 4, 5 and 6 were Stations 1, 4, 5 and 6 were significantly ; ;
significantly diﬁ'er(;nt 1’)< 0.05 from each different p< 0.05 from each other. :
ofher. In terms of stations, the highest g-
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S 2 3
Weeks

>

a0 multiple range- test-for -separation
showed that in week 4 the highest
1SS value (25,78mg/L) was recorded.
® 1 had the lowest hardness

mg/L) compared to other weeks.

Enificantly indifferent p> 0.05 from
her but significantly different p<

1173149

Bk L b el

PROCEEDINGS OF FISHERIES SOCIETY OF NIGERIA [FISON) ASCO!

e e e —— = —————
—

5 6

Figure 4.6: Hardness of water of different samples stations

0.05 from weeks 1, 2, 3 and 6 which were
also significantly  different from each
other.

For the stations, the highest hardness value
(20.63mg/L) was recorded at stations 3
and the lowest (17.82mg/l.) recorded at
station 1. Duncan multiple range test for
separation of mean revealed that there was

N, BADAGRY 25th-29th OCTOBER 2010

i e G AR RN
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sif™” ecks 1 and 5 and also between significant  diff, 550,05

ante

™5 4and 6. :
otk® L of stations, the highest BOD stations 3 and 4. Stations 5 and 6

-

W g .
T germ - s ed a foni
o 3 42mg/L) f:‘:s rec/Oer : : setions showed 1o significant di
¥ O Jowest (2.51mg ) at stations 2. each other,
4
,:'
14 1
‘2 -
= 5
g —a— Station 1
E 11 —a— Station 2
c
E Station 3
g 0 | - Station 4
—*— Station 5
| —e— Station 6
06 1
|
04
6
different samples stations |
\mmonia was significantly higher in
B 6thaninW°°k33.md %
%4V 1 t;;]‘i (; were g;i!;[llfi‘:tllltl}’
e 3 .4 :
'.lh."‘".— mz b ;
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different  from ench

slt'nlli:'"'"l-'
\ e
" tiple range test I(‘n":ﬂ‘ll‘l‘:;‘:‘:;::
“.,\ml ot aled that nm’li ‘
l""“.,unlw value  (0.024mg/l) - and
™ nitrte ¢ had significantly low,
w4 und” [here was no significant

i 20m/ fions 2 and
jué 0. 0.05 hetween station
\h Y

in”"‘“‘m‘c 14, 8 and 6 were significantly
, Suton® )05 from ench other. :
geent , much difference in the
l“ ] : . o ‘
pere V7 osphate within the weeks ng
glues ol 'wch relatively close to each
e \‘nl"""‘.k 5 had the highest phosphate
qlhe! ““)‘42.}1};/"’ while the  lowest
qlv ((_-vuluc (0.37mg/L) rcc:on!c‘d in

Phns]’h”“ There Wwas  no significant

weck I -0,05 in phosphate in w.c.cks 2,

jifferen 6 bul were significantly dlffcr'cnl

A ﬂn(:'r(:m those of weeks 1 and 5 which

4"05'50 qigniﬁcanlly different from cach

were abv
- et ions. stations 1 and 2 were

15 of stations, £ -

b antly higher (0.42mg/L) week
ggmsigni ficantly lower (0.37mg/L). lhc.rc
. o significant difference p=>0.05 in

nnia petween stations 1 and 2 and
ammgctwcen gtations 5 and 6. Stations 3
so " 5% 1 » (»

:]nd4 were signilicantly different from

 gch other. .

| J5CUSSION |
?1::5 were no much differences in

gmperature  between  weeks and - also
between stations. The average mean value
if temperature of Bosso Dam observed
mges from 28.5°C to 29.6°C. This is
e St &

ey 10 A S Yt M 2

S

efMuents,  "The slight '
lemperuture observed in week § g
due 1o mineralization, b
nbreement with (Boyd and Lichtklones

1990), In terms of mtiom.lhl
due 10 the ghade provided by trees and

vegetation  around  (he station. High
temperature  values  were recorded | at
stationy

I and 5 and these may be
attributed 1o the shallowness of the
sampling stations i e, stations 1 and 5, This
is in agreement with the observations of

(Ndana, 1995) and ( Yakubu,1997) that the
temperature of Bosso river increased in
arcas where water is shallow,

The high transparency recorded in week 3
could be due to high sedimentation rate of
suspended materials as it was recorded
some days after the rain. Low tr
level in week 6 may be attributed to the
increase in photosynthesis activities within
the water which may lead to the growth of
planktons and also may be due to the
decomposition of organic materials in the
water which affects the colour of water
and also contribute to plankton growth.
Transparency Values recorded during the
research were within the range reported by
(Kemdirin, 1990), who stated that the
recommended range for transparency is
between 11.0cm-108.5em for productive
waters. The high transparency level at
station 3 could be due to low organic
material around the station, and low
transparency level at station 6 could be
attributed to the colour of the soil around
the station and may also be due to the
influx of organic materials.

This agrees with ( Khan and Ejike 1985),
who reported that secchi disc transparency
in rainy season was due to increase in

_nutrient load and re-suspension of organic

materials from stream and river inflows.
The P" values recorded in this study were

between the range of 7.39 to 7.64 for the

weeks and 7.94 to 7.39 for the stations.

b of
~ This is within the recommended range
6.5-9.0 for Tilapia culture (Natrividad

generall i fish

lemperature recorded in station 3 could h} _’ .

---------------

O Y 44—y -
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+w“ <t on 1 crea u )
from station i l'\“'lhl.u\nl.lln s
higher input of alloe A5 @ result
I : fl allocthonouy ¢
4 1m ST £l
natter and ny her l“'”|""-lllll -
nhances decay process ¢ which
enhdl CCSS 1|\”|” el /
a

5009) P"  correlated negatively

dissolved oxygen. This \li:\.x‘ﬁn-v\ \\'ll\\”]I
findings of (Kolo and \-i,'\'.;l, .;(D1D(;)l ”-W
increase in dissolved oxygen increascs II’IIII'”
plectrical conductivity usually (fL‘[i.L‘lll(‘l" .
the presence of inorganic dis.,\'nl\ml _\;(‘xllit(‘llj

quch as chloride, phosphate sodium
11.‘;:!:~‘”"‘5i”mﬂ calcium, nitrate, sulplmlx:
ete. (Ojutiku and Kolo, 2008). The
highest weekly mean value ‘l‘m"

conductivity . recorded was recorded in
week 4. This may be due to reduced
volume of water in the dam as a result of
the on set of harmattan. The warmer the
water, the higher the conductivity (Kolo ef
al, 2009). The value of conductivity
recorded in week 2 (49.19us/cm) and
week 1 (50.44ps/cm) could be as a result
of the dilution of water from runoffs since
the sample were collected few days after
the rain. Stations 1 and 6 had higher
conductivity values 55, 00ups/crn and
54,78us/cm respectively. This could be as
a result of dissolve solutes from decaying
organic miaterial highly deposited at these
stations from surface runoffs. The positive
correlation ~ which  exists  between
conductivity, hardness, temperature and
alkalinity could be attributed to increase in
the above water parameters which led to
greater solubility of ions (Kolo and Yisa,
2000). '
The range of alkalinity recorded during
this work within the weeks and stations
Were 37.22-46.33 mg/l and 40.00mg/l -
.00 mg/l respectively. This is below the
Tcommended range of 50 mg/l as CaCO3
0300 mg/] as CaCO3 for fresh water fish

Bsult of Jitfle or minute deposits Of
Mestone in and around the Dam to raise

PROCEEDINGS OF FISHERIES SOCIETY OFN

: Culture (Stirling, 1985). This could be as

JGERIA (FISON)

lemperatur nitrat

negatively ith BOD )
and HINImonn

[he highest valu

during this research {
stations were 25. 74me/L i
20.63mg/L, at station I
lowest values wer 12.20mg/1

and 17.82mg/L, at station |

falls within the ranpe classified
waler observed by (Thurston
who classified water as being
falls within the range of 0-75;

i

L a 1979

above classification by (Thus
-| 979) implies that the water in B
1s soft water. It was observed that |
walers are more productive biologicall
than soft water (Hadrian. 'l‘/‘\’,w\ High
hardness observed in week 4 may be due
to low temperature (28.56°C). 1",—"»» agr

with the findings of (Rand and Ptrocell
0OQes o atar . 1 e
1985) that water hardness could be as a
result of mineralization of the parent rock

of the water body and lower temperature.
This is also known to enhance water
hardness. 'The high hardness observed at
station 3 may be due to decay process as a
result of less water movement and low
temperature  (28.00°C). Low  water
hardness observed in weeks 1,2,and 3 and
stations 1 and 5, could be as a result of low
concentration calcium and magnesium
carbonates, since carbonate mineral have
been implicated in influencing the degree
of water hardness. (Boyd, 1979) . It could
also be attributed to higher temperature
especially around the stations. :
The dissolved oxygen recorded during this
research was not stable. he range uf'D‘U
recorded were 7.04mg/L-5.75mg L within
6.69mg/1-5.60mg/l within
\':1\(1&'5 agree with the
5.0mg/L by

weeks and
stations. These

rccommcndcd minimum ol
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(etching

which

ctivit of water e.t.¢ nd animal
acuviuaes ad it L
R e ‘ lead o the a ntation of
4iel and subsequently increaged the 1
ontent in the wat ) S Y
conient 1n the water. Low DO at stati |
¢ SLAlIon
. ) c l‘(‘ org llli\' dl I
noroanie asteq 1 - o
INOTZANIC wastes into the water around th
station. This acrees i : .
S (zlt]n llhl.\ agrees with the findings of
(Michael, 1986), who repor ed |
ficha . ¢ported that water
with high organic or

could be due to dischare

may have very little o.\_\l'gg;\:i‘:i]zl:cxl::‘llmmn
}_—hgﬁh ‘B:OD’\'nIues were recorded at station
5 (3.42mg L) and Station 6 (3.30me L)

This could be attributed prcscnéo of dgcc;n‘
processes. It could also be as result of the
turbulence in the stations; therefore the
organic decay process might have used up
the DO, thus resulting to lower DO content

and higher BOD. The lower values
recorded at station 1 and 2 could be due to
little organic matter and low

decomposition process which subsequently
led to decrease in biodegradation of
organic matter.

Ammonia value at station 1 was high and
low at station 5. The high value at station 1
could be attributed to the decomposition of
organic materials and could also be due to
abundance of macrophytes in the station
which might have released ammonia into
the water via the nitrogen cycle. High
ammonia at station 1 may also be as a
result of human activities. Stirling and
Phillips, (1990) observed that ammonia
could originate where water is polluted
with sewage and silage. The low \'aluc‘
recorded at station 5 could be as a result of
human activities since it was observed that
bathing or washing took place and
detergents were released into the water at
some points around the stations.

ISSN:~1~]-_i-7._.3-1~4~9. ------------ P .R-O.CEEDWGS OF FISHERIES SOCIETY OF N

\GERIA (FISON) ASC

which pr

\i.\'f! of org

N\w]dx‘.h' in B ) D
attributed to

activities  upland
Meanwhile station

higher values of
due to the release
water  at the station
decomposition of dead animal
organisms. It could also be from
of animals defecating in the water

CONCLUSION

The differences observed between stations
and we and other variations in the
physico — chemical para B
Dam could be
site/location of the Dam, the
precipitation obtained annually as well as

eks

attripuicd L0 Lne

amount oI

the anthropogenic activities taking place
around the Dam.

The
analyzed indicated that most o
within limit standard set by the Federal
Ministry of Environment (FMENV,

2000) for Nigeria. The only exceptions

are Alkalinity, Nitrate and Phosphate .
below the led

physico - chemical paramet
f
!

[ them fall

1

which were recommended

standard.
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