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Introduction

I has been reported that abiotic and biotic.

environments profoundly influence the
distribution of animals tn different habitats. The
physical environment also includes everything
thit is not dircetly associated with the presence
of other animals incinding fish (Ivoke er al.,

©2007). The authors also reported that e
patterns and activities of” animals in a piven

ceological system are also influcnced by @
nuinber of factors which could be endogenous

" (body size, activity, reproductive cycle patiern,
~nutritional status), or exogenous {(hydrogen 1on

concentration (ph), salinity, temperature,

- oxygen concentration and photoperiod among
* others).

~ The pll ofa Lolution is among the many
abiotic factors that affect the survival, growth;
reprocuction and distribution of aquatic animals
like fish (lvoke eaal. 2007, To support the nbove
findings Bryan (2004) documented that the pli
of surfuee waler or water is important to aquatic
life, because its affects the ability of fish and

other aquatic organisms to regulate basic life--

sustaining, processes, primarily the exchange of

respiratory pases and salts, with the water in

when they live, The authors added that failure to

adequately regulate these processes cab resultin.,

numerous sub-1dthal effects such as diminished
growth rales and cven in cases whenmambient p
exceeds the range physiologically tolerated by
aquatic orgamsms, . : ‘

El-Sherifl and El-fekey (2009)
documented that the effect of pH Levels of6, 7,
§ and 9 on performance of Nile Tilapia
(Oreocivomis niloticus) fingerlings stocklcd {or
60 days revealed no mortality in any of the
experimental groups throughout the

- experimental period. They also reported that O

niloticus fingerlings with average weight of
19005 1.0g were more ‘suitable to culture al
water pli levels between 7 and 8 for optimin
prowth perfornidnee and survival rate than other
waler conditions. Bryan (2004) documented that
United States Environmental Protection Agency
(l',JSIEI’/\) conctuded that a pH rangd 0of 6.5109.0
provides adequate protection for the Tite of fresh
waler fish and bottom dwelling macro
invertebrates, Outside this range, fish suffer
adverse physiological celfects that increase in

severity as the degree of deviation nergases

_until fethat levels are r'cslcl'lcd(L,J'Slil’A, 1990y,
The pH of cultured water of fiy, fingerlings

“or fish may not be altered only due to left ovey

feed and feacal samples, but often changes in
lakes and streams during the day in response to
photosynthetic activity (Boyd, 1990). I ponds
having poorly buffered (Jow alkalinity) wilers,
the pH may fall to approximately 7 in the curly
moming and” increase (v 9 ar more in the
bt Bited fidi nre Seedmy wasllyeay be
maintained in spite of these duily fluctuntions,
unless diurnal fluctuations result in ambient plT-
falling below 6 or being clevated above 9, These
pH levels have no adverse impact on aquatic hite
(Bryan, 2004). '
¢ angallaris is also an aquaculture
candidate because ol its resistance to discise,
tolerance to high concentration of ammonia iy
water and ability to survive low concentrition ol
oxygen in waler (Bartley ef al., 2000 and
()kcchi.. 2004).Information on the extent 1o
which pH affcets the survival of (larias
angrillaris fingerlings is: still scanty and (o
ensure optimum exploitation of the hupe animatl
protein, vitamins, medical, indusirial and
agricultural resources abound in lishes

penerally and  C. angullaris specics in

particular, There is an urgent need to document,
water plloas one of the environmental
;'cquirmncnls-oi'thisﬁsh_. _ 4

Therefore the present study was carned out
to evaluate the influence of different fevels af
water pl [ on survival rales of laboratory reared
C. anguillaris fingerlings under laboratory
conditions. -

Materials and Methods
i xperiment and Procedures ;
The study was conducted at the Biology
laboratory of the School of Life Sciences, Bosso
Campus, Federal University of Technology,
Minna. Niger State. Four hundred, 28 days old
C. anguillaris fingerlings were purchased froma
private fish farm in Lagos, [ agos state, Nigeria
The fingerlings were transported Lo the Biology
Jaboratory in SOtitres jerican with well acrated
water through openings at the top For
ventilation. “ _
The fingerlings ‘'were acclimatized in
rearing tanks for a period of seven daysto allow
them to recover from transportation stress and
room or air lemperature was maitained at’
28£1°C. They were also visually observed to-
ensure that there were no infections from the
source and also to seleet averape weight ol the




fish to be uallulul my.thur (/\(Iuwolu el (n'
2008, /\y.mwalc et al, 2014). Dunn;}, this
period, the fish were fed on @ commercial dict
(Cateo fish concentraté) by Coppens
International, Holland. "They were fed to
satintion, mormie and evening following the
method of Ayanwale er af., (2014). Water
exchunge was donce twice s week i the mor'mng.
The Teft over feed and faecal droppings were
siphoned immediately after fccding (Ghanbari
etal, 2012).

A Completely Randomised Design (CRID)
with a total of 4 treatments, two replicates was
adopted for the experiment,

Kxperimental Sejup

The experiment consisted of 4 treatments
with 2 replicates cach. Treatments |, 2, 3, and 4
hady water pH of 4 0, 5.0, 6.0 and 7.3 (contiol)
respeetively, Fight plastic indoor aquaria
anks(53» 35«22y e were filed with 238 litres
of fyresh bore hole water at 18 em level, and cach

replicate was stocked with 50 finperlings.

Exchange of water from the experimental tink

was done twice o week, while the removal of
faccal sumples, uneaten feed dnd monitotmyp ot

the pitolexperimental tanks with the aid ot pli

meter were done onradaily basis, to maintin the -

tested phl levels (Ghanbart  er al, 2012), The
initial pH in all the experimental tanks was

determined first by inserting the pil probe into

the agquartum.  The nitial pH of the borchole
water was adjusted to pH 4.0, 5.0 and 6.0 by the
addition of 3% concentrated Hydrochlorie aeid.
The stock solution of the acid was prepared by

measuring Iml concentrated HCE and 97ml of

distilled water imo beaker, mixed thoroughly
with a clean glass rod and stored in a reagent

JDbottle. To obtain the desired pl levels, drops of

3% concentrated HCl was added where
necessary 1 oblain the most desire reading as
cdisplayed by the pH meter (fvoke ¢r af., 2007).
The experiment Idsted fora period of six weceks.

l)]:}’l"lﬂl{x\-lIs'\'/\'l'l()[\’ OF SOME PIIIYSI(T()-
CHEMICALPARAMIETERS

Witer temperatures of thc treatment were
du,lummul with mereury in bulb (hermometer
(l() L10"C range). Temperatiire was determined

by lowering the thermometerinto the tanks jn an

inclined position for about S minutes to allow (or

cquilibrivm hefore taking the reading at 10.00-
anyin the morning throughout the duragionof the

experiment. - ,
Dissolved Oxygen was determined by
asing Winkler Azide method (American Public
Health Association, 1995). Water samples Trom
the control and treatment tanks were collected
by inserting 250 mlwater sample bottles o the
tainks and sampled water was fixed tight in (he
laboratory with Tml of reagent (1) (Munganous
sulphate) and Imlof reagent (11) Alkaline iodide
solution (KOH + Ki). About 2 ml of
concentrated sulphuric acid was added to cach
sample and 10ml of the sample was titrated with
0.025N sodium thiosulphate using starch as
indicatoruntilitturns colouriess.

Caleulation was based on the formula

described by Boyd (1979) as follows:-

1) ¢ Normality x 1w ](N!(l

* Snnnlq volume (ml;

Dissolved Oxygen (ing/1) =

AVhere, normality= 0.025 mi of sodium sulphite

(Na,S0)
8= Equivalentweight ol oxypen i water
1000:= Conversionto mgp/litre

Hiochemical Oxygen De o d
(BOD)Water was determined by collecting
water samples from the treatment tanks apd
were incubated for Sdays in the dark betore the
titration for oxygen using Winkler Avide
method (APHA, 1995). '

BOD S mg/L = Dissolved oxygen at day L
Dissolved bXygen at day.

The pH of the water samples from’ Ilu
control were determined with Jenway 3305 pH
meter model at room temperature, The pH mejer
probe was inserted into the sampled water far
about S minutes until it stabilized before the
reading was taken. The meter was standardized
with buffer-solutions of pH 4.0, 7.0 and 9.0
before thereadings were taken, '

Amnionia (NH,) level of water was

determined by pipetting 100ml ot the water.

samples from cach of the experimental
treatment tanks into a Markham distillation
apparatus (Kjeldal flask) and there after Sml of
40% NaOll was added. The flask was connected

o the condenser and the cooling water was

turned on. About 10ml of 40% bore acid
(H,B0O,) solution was placed under the
condenser ensuring that the tip of the condenser

Swas immersed in the receiving solution and

distilled slowly until SOm1 of the distillae was
collected in the receiving flask. The amma

v o Ut TN ST ey e e e
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was determined from the distiflate by titrating
with 0,01 M HCTuntil the colour at the gnd point
changed from green to pink (APHA, 1995),
Calculution was bagsed on the-formula below

|1l|z value X 14 X 0(11 X 1()(
NH;(mp/L) = A

Where 0.01 = molarity of HCI usced as
ttrant; 14 is ghe molecular mass of nitrogen;
1000 1y the conversion to mg /litre und Vs the
volume of sample used.

) The manual clectrical conductivity metre
(CID 4303 Lutron) probe was inscrted into the
sampled water for about 5 minutes until it
vstabilizes belore the reading was taken. The
readings were cxpressed in microseimen
(1s/em). R

. |

Data Analysis of the Experiment

The data collected were analyzed for
significant differences (P <0.05) by the analysis

of variance (ANOVA) using a Computer
* Statistical Package for Social Sciences (SPSS).
Duncan Multiple Rnnpc Test (Duncan, 1955}
method was used to separate the means where
there were statistically significant differences (P _
< 0.08), |

RCSUHS

The results of the weekly survival rates of

C. anguillaris fingerlings cultured in difterent

pH levels for-a periad of six (6) weeks is

presented in Table 1.The weekly survival rates
ranged from 49,50::0.50 at pH 7.3 1o 50.00.4
0.00% at pH 6.0 of C. anguillaris fingerling
were not significantly different (p 0.08)
among treatments at the end of the study.
nterestingly, the weekly survival rates of the
fingerlings cultured in pH 5.0, 6.0 and 7.3 were

not significantly different (p> 0.05) 10 :\ u:k\ I '

B .md(mupecm LI) i

Table 1: Mean Standard deviation of weekly survival rates of laboratory rearcd Clarias -

anym//mn ullmmd in dlﬂ"uull pH lcvul\ [or a pumd of slx Wu,l\s

Week
Treatment [ _ 2 . 3 e 4 ,-j__ﬁ 6
FOTTTTTTT T A3 R0 A0 3A501 Q.50 350L0.50°  0.00£0.00"  0.00£0.00"  0.0010.00°
5.0 50.0040.00"  48.00 1 160" 47.00£0.00"  45.00+0.00" 45.0040.05  45.00+0.00"
6.0 ©50.0040.00° $0.00+0.00°  S0.00£0.00°  50.00£0.00° $0.00+0.00" 50.00:0.00"

7.3 (control)  49.50:+:0.500 49.5040.50" 49.5040.50° . 49.50+0.5(° 49.50+0.50" 49.50.10.50"

Values wre Meang & standard deviaton,
values folloyed by the same superseript(s), n
the same columo, are not significantly dilterent
at (P> 0.05) tested by DMRT.

The results of some physicochemical
p“uametets of cultured water of C. anguillaris
fingerlings reared in different pll levels fora
period of six weeks is depicted in Table 2. The
dissolved oxygen concentration (2.6710.00
mg/L) of water media of € cmmu//cun
fingerlings reared in pH 4 was Hl[.,l\lf’lClllllly

lowest (P < 0.058) at the end of the study. .

However, water temperature ranged from 28.21
1 a,

L0012 10 28.23 & 0.03°C), electrical
conductivity ranged from SO8.50 +13.00 0 ph
4.0 10 547.83+10.50 ps/em at pll 6.0 and
ammonia concentration ranged from 1.69+0.04
in pH 4.0 to 1.85:4:0.21 Mg/Lin pil 7.13 of the
cultured water of C. anguillaris fingerlings
were not significantly different (P> 0.05) at the
end of the study. But, the BOD (2.5040. 17
Mg/l,) of the cultured media of C. anguillaris
fingerlings reared in pH 4.0 was significantly

higher (P< 0.05) when compared with other

treatments af the end of the study.




Table 2

/ 53

s Mean Standard Deviation of Physico Chemical Parameters Measurod (lmm;, Jig g \mmmnt

on Effects of Diffeient Levels of Water pHoon the Survival Rates of Labor: umy rearcd Clariers

(JHL’III”[JFH Finperlings.

Treatmenls Dissolve (| Oxyu no Biochemical  Blee lFl_L_‘;!_“mw' T Ammonia 'I;Glil;)L‘l':illl;:C
) , Mp/l ¢ Oxypen Damand - Conductivity ('I.\vl;_z,/l 3) ("¢
(1\11/1; psfem - :
1 I 1Y IV I T Tt R TR R 1 E R SO P
50 R.08:+0.22% I.SS-. 0.45° S28.67414.58°  1.7S40.46° 2823003
6.0 R.5SH) .62 2.0310.83 547. 83:£10.50° FROEO.I3Y  2R2310.06
73(C0nlu)l) v ‘7i008" ' e %H):i‘s‘ 528I7H1231“ l HS!O’I' 28 ‘Ii()l"

‘Values are means standard devmuon Values Igllmb by the same supe
same 'column, are net significantly different at (P

' )
Discussion

The study revealed that water pH levels of
6.0 10 7.3 (control) could support the survival of

C. anguillaris fingerlings under laboratory
conditions. This finding could be due o the
ability of the fingerlings to regulate basic life-

sustaining processes, primarily the exchange ot

respiratory gases and salts, in which they live.
The above finding was in conformity with the
works of El-sheritl and El-fekey (2009) who
documented that Nile Tilapia (O. niloticus)
cuttured at pH levels of 6.0, 7.0 8.0, 9.0 for a
period of 60 days recorded no mortality

The consistent reduction in the percentage
weekly survivalbates of fingerlings from week |
to 6 cultured in pi14.0 may be attributed to toxic
action of hydrogen ions on cat fish (¢
ahguilloris) under pH4 condition." This acidic
medium involved the production of mucus on
the gill epithelium which interferes with (he
eXchange of respiratory gases, ions exchange
across the pill, and or acidosis of the blood
which 'lﬂ‘cc{oxvpcnuptakc(Boyd 1990),

This finding was also in conformity with
the works of Gaunder (2005) who observed that
the acid and a]kdhm death points for fish ar¢
about pH4 hnd 11 respectively with
reproduction and growth, diminishing with
increasing acidily oralkalinity. The survival of
C. anguillaris fingerlings cultured in pl1 5.0, 6.0
and 7.3 (control) under captivity in weeks 1,2,5
and 6 respectively suggests that the fingerlings
were capable of regulating their metabolic
modulations and physiological functions
through acclimation process to compensate the
acidic stress  imposed by the external wedin
- (Srinectha er al., 2014), The authors also added
that this could be the major reason tor the
successful survival of fry fingerlings in

rseript( s) in the

acidifying water. The significant decrease in the
dissolved oxygen in pH4.0 might be due to
hypoxic condition that prevailed in the external
media(Srinecthaeral, 2014). .
They also reported that it could he due to

reduced gases exchange (hrough gill surface

because of excessive formation of mucus tand

also reduced oxygen carrying capacily of the .

blood due to altered blood pH on exposure to
acidic media.

The findings of this study also reve alcd K

that water pH levels had no influence on the
water temperature of the cultured media of ¢
anguillaris fingerlings. But the values were
within the range of 26.00 -32.00°C documented
for fish culture in the tropics (Avanwale ¢f al.,
2014). Similarly, pH had no influences on the

ammonia concentration.of the cultured median of

C. anguillaris fingerlings. This may be due to
constant exchange of water, siphon of uncaten
feed and faccal samples, thus preventing
accumulation of organic load (Ghanbaii ¢r al,
2012). A
Water pH levels investigated had no ¢ ftect
on the electrical conductivity but the values

- obtained were higher than the range from < 25

to> 500 us/em.documented for pond fish culture
(Federal Environmental Proteclion Agency
FEPA, 1991). The electrical conductivities
values obtained from the treatments in this study
suggest higher levels of dissolved solids which

signify presence of pollutants in the cultured

media of C. anguillaris fingerlings. This may be
responsible for the lower valucs recorded in the
weekly percentage survival rates of fingerlings
during the experimental period (Keremah ef ol
2014), ‘

The higher value of BOD recorded in the
fingerlings cultured in nHA.0 canfirms the

54 "\,

reduction in the DO concentration in the media
and this could result i fingerlings ‘being
stressed, suffocated and resulted into fishikills
(Keremah er al,, 2014).Although g,rowt.h
paramelers were not monitored during this
study, the pH range 6.0 to 7.3-could be deduced
(o had supported the growth of C angnillaris
fingerlings. This is becausc the pH range was
within the documented range 0 6.5 10 9.0 which
provide adequateiprotection for freshwater lish
(Bryan, 2004).

Conclusion ' ; :

The Clarias anguillaris fingerlings
cultured in pli 4.0 had the lowest weekly
survival rates. The optimum pH range 6.0 to 7.3
(control) will support the survival of €.
anguillaris fingerlings. Water pH had no
influence on the water temperature, ammohia
concentration and electrical ‘conductivity. The
dissolved oxygen concentralion and
biochemical oxypen demand of C. anguillaris’
fingerlings cultured in pH 4 were su_,mhc,am]y
reduced at the end of thestudy. |

Recommendation

It is therefore 1ccommcndcd that further
studies should be done to confirm the pmdwlul
pH range (6.0 to 7.3) on the growth parameters
of C. anguillaris fingerlings. \
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