SURVIVAL AND GROWTH PERFORMANCE OF Clariasgariepinus
(CLARIIDAE) FRY ON DIFFERENT DIETS IN AERATED AND
UNAERATED NURSERY CONDITIONS
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A sixteen-days’ trial feeding was conducted in Ampiaculture Laboratory of the University of Josgélia to
assess the survival and growth performanc€lafias gariepinusfry on four diets in aerated and unaerated
nursery conditions: freshwater rotif@rachionus calycifloruscultured on yeast, freshwater rotifer cultured
on algae, whole chicken egg and shell-ffetemia 100 fry each were placed in 15 litre plastic sankth 10
litres of water. Each experimental unit had twdigpes. Trial feeding commenced on thediy-post-hatch.
Counting and measurement of lengths and weights ta&en before and after the feeding trial to deteem
the percentage survival, mortality rate, percentaggth increase, percentage weight gain, condfaéator
and specific growth rate. The unaerated shell-fkelemia treatment had the highest percentage survival
(75%) while the highest mortality rate (0.33) waghe aerated whole egg treatment. The unaerajed-&d
rotifer treatment had the best of the growth patarse percentage length increase (30.56%), pementa
weight gain (2600%), condition factor (2.09 g/fyrand specific growth rate (20.60%/day) while therst
was in the aerated whole chicken egg treatment.-Wesp ANOVA and DMRT on the MicrosdttExcef’
platform revealed a significant interaction betweka nursery condition and feed-type in all thewgto
parameters determined (P<0.05). There was alsdfisart difference between aerated and unaerated
treatments in all the growth indicators assesse&@.0%) but there was no significant difference émgentage
survival and mortality rate (P>0.05). The findirigdicate that shell-freArtemiais best for the survival of
Clarias gariepinusfry while algae-fedrotifers ensure best growthalko suggests that catfish fry performs
better in unaerated nursery condition than aerated
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Abstract:

Introduction
There has been an ongoing interest of researchenghat
should be the appropriate first feed for fish landuring
post-endogenous feeding stage. It is in

Lavens & Sorgeloos, 1996). Even at high densitils,
animals reproduce rapidly and can thus contribatéhé
build-up of large quantities of live food in a vesfort

record thaperiod of time (Lavens & Sorgeloos, 1996). Thehfift

inadequate feeding and poor acceptance of feedheis t reason is that they tolerate a wide range of enwiental

source of mortality within the first month of the/'s post-
endogenous feeding life (Madet al., 1990; Ekelemu &
Nwabueze 2011) Ovie (2002) and Ibrahinet al. (2008)
reported that many a fish fry require live feed thée
commencement of exogenous feeding. Matlal. (1990)
showed that within the first weeks of life, the doof

conditions (Nash & Novotny, 1995; Lavens & Sorgalpo
1996). They also carry digestive enzymes that ifatsl
their digestion in the gut of the larvae whose sliye
tract development are incomplete at this stage Bl
al., 2016).

Foreign starter feeds for larvae, such as decapsula

mudfish fry are predominantly zooplankton such asArtemiaeggs, are usually very exorbitant and the shigf-li

Moina, Brachionus spp.Daphnia and Ceriodaphnia. This
is possible because Zooplankton is a living foopscie
from which the young growing fish hatchlings derhveth
macro and micro nutrients, especially the esseatid@ho
acids, vitamins, enzymes and in some cases aftibiot
(Gatesoupe, 1982).

Among all the possible live food alternatives, fatiseems
more promising. Some of the reasons that have apihar
singled it out as live food organism in aquacultare:
one, they have small body size (100-340 pm) anddou
shape (Lavens & Sorgeloos, 1996) and this makes it

are usually easily lowered when handled by unskille
hatchery staff or where there is lack of adequadtdifies.
Thus utilising cheaper and easily managed alteraati
sources like culture of live zooplanktoBréachionussp.)
and whole-chicken egg may ameliorate these chaeng
and provide cheaper fingerlings which will enhaffich
production. It is therefore necessary to estalihiglr level

of performance against standard use of shellArtemia

Materials and Methods
The experiment was carried out in Aquaculture Latmry

good prospect as first food. Two, they have a slowof the Hydrobiology and Fisheries Unit of the Zapfo

swimming speed and are planktonic (i.e. can stathé
water column as suspension for a long time) (Lav&ns
Sorgeloos, 1996; Arimoro, 2006). Three, they casilga
be enriched with external nutrient resources. Tiler{
feeding nature of the rotifers facilitates the usibn into
their body tissues of specific nutrients esserfibal the
larval predators through bio-encapsulation (Lavehs
Sorgeloos, 1996). The fourth reason is that thexe egh
reproduction rate (0.7-1.4 offspring.femaleay?) and can
be reared at very high culture densities; dens@fe2000

Department, University of Jos, Nigeria. This resbavas
conducted using a 4 x 2 x 2 factorial design; regnéing
the feed-types, the aeration factor and the replica
respectively. 100 individual fry were placed in leats
litres conical plastic bowl containing 10 litre0(@00 ml)
of water. The treatments were labelled accordinght
following four feeding trial regime under aeratedda
unaerated rearing conditions: yeast-fed rotifer) (Atgae-
fed rotifer (Ar), whole chicken egg (EG) and deedpted-
Artemiacysts (AT) as the control and in two replicates fo

animals’ mi* have been reported by Hirata (1979 cited ineach pair. Trial feeding commenced on tieday-post-

FUW Trends in Science & Technology Journal, www.ftstjournal.com
e-ISSN: 24085162; p-ISSN: 20485170; October, 2016 Vol. 1 No. 2 pp 466 - 470

466 ‘



Survival & Growth of Clarias gariepinus Using Different Fried Diets

hatch (dph) and lasted for 16 days. The averagghesnd
weight of the fry were measured at the beginning emd
of the treatments. The experimental fish were feti, 200
rotifer /larvae/day (Nash & Novotny,
respective rotifer treatments, while whole egg dias fed
at the rate of 1 table spoonful per pond (Chow, 1980
the first-three days; then, 1 mil/tank/day and
decapsulateddrtemia was administered at 8% body
weight accordingly; administered in two rations dach
case. The feeding schedule was doubled after tjtehei
day in the case of the rotifer-fed groups and wiegjg-fed
groups while that of the decapsulatddeemiafed groups
were adjusted based on the average body weight.
Gravid male and female broodstocks of 1.1 kg eaded
in a private hatchery were procured in Jos. Theaferwas
injected intraperitonially with ovaprim at a dosé @5

ml/kg body weight as recommended by the manufacture

The fish were kept individually in half-filled 7Qylass
aquaria covered with net. After a latency period4fh at

1995) in the temperature was

Five physicochemical parameters were monitoredydail
while the treatments lasted viz: temperature, pidsa@lved
Oxygen (D.O.), conductivity (k) and ammonia. The
measured using standard glass
thermometer. The pH was read usidgnna® pHep pH
meter (accuracy: #0.1)while the Dissolved Oxygenvas

thedetermined using th@/inkler methodThe ammonia assay

was done via thephenol-hypochlorite methodThe
conductivity (uS/cm) was read-off the digital contivty
meter (Shzhisun Model DDS-12A, China). The pararseter
were determined using standard procedures outlmed
AOAC (1980) and Stirling (1985).

The percentage survival, mortality rate and peamgmt
length increase was calculated based on NACA (1989):

Percentage Survivak %x 100. Where N= Initial

1
number of fry or number of fry at timg N, = Number of
fry at time ¢ or final number of fry. Mortality rate (Z) =

1oge No—loge N o .
28e To— 08 71 \where N = Initial number of fry; N = final

23°C the eggs were stripped, collected and fertllize number of fry and t = time in days. Percentage tleng

artificially with milt from the sacrificed male. Eh
fertilized eggs were evenly spread on the ‘kakaliarthe

incubation tank. The eggs were incubated in a flow-
through system for 27 h before hatching commenced—x 100 (%) where w =

After 48 h of incubation, the larvae were separdteth
the incubation tank into the experimental tankslevkiie
remaining were put into the brooding
recommended (Viveeret al, 1985).The water in the
experimental tanks were replaced every third dihythe
end of the experiment.

Zooplankton sampled from the wild was isolated gsin
various filters (Lavens & Sorgeloos, 1996). Aftemse
preliminary toxicity tests, 0.09 ppm dichlorvosamment
of the sample and subsequent 20 ppm formalin trer@tm
(Lavens & Sorgeloos, 1996) resulted to a monooeltfr
rotifer. Two groups of rotifer were cultured in segte 70l
circular plastic tanks containing 55 litres (55,000 of
water: the first group was raised on baker’'s yéedtat 1

tanks as,

increase =2—= x 100% where L: initial length; Ly: final
Iength The Percentage weight gain (% WG) =
initial weight of fry; w =

flnal welght of fry (Sveieret al, 2000). Condition factor
(K) = — >< 100 Where w= weight in grams and I=length
in mm (Bagenal & Tesch, 1987). Specific growth rate

(SGR) —w 100 where w = initial weight of

fry; w, = final weight of fry; t = culture time in days
(Castell & Tiews, 1980).

The data obtained were subjected to two-way ANOVA
and Duncan’'s Multiple Range Test (DMRT) using
Microsof® Excef data analysis platform.

Results and Discussion
The culture media physicochemical parameters m@dto
within the period is presented in Table 1. Virtyalll the

/1@ rotifer-day (Lavens & Sorgeloos, 1996) while the parameters were within the acceptable toleranci fon

second group were raised on algae culture. Alghlie
was developed using 65 g of dry chicken dropping,df
super-phosphate, 30 g of groundnut cake and 1205 g
baker’'s yeast. The algae inoculum used was sanfigled
a private fish farm in Jos and screened with 53mesh
sieve. It was treated with 0.09 ppm dichlorvos a@cppm
formalin as with the pure rotifer culture. The whol

the experimental fish. These are pH 7.2, dissobsgdien

of 1.7 mg/l, ammonia of 0.2 mg/l (Peteti al., 1992) and
conductivity 20-1500uS/cm (DWAF, 1996 cited in Njok
et al 2015). The only exception was the temperature
which had uniform mean value of 21.72+0.11°C in all
experimental units relatively lower than the 25°C
minimum recommended by Peteti al. (1992). From the

chicken egg was prepared as described by Chow (1980kble, it will be observed that the highest pH & Was
The algal culture was covered with a mosquito et t recorded in the yeast-fed rotifer pair of treatrsewhile

prevent the infestation by water-loving flies arndosl for
five days before being inoculated with the rotifaiture.
Rotifer was harvested using a 53 pm mesh-sized atdnd
laboratory sieve. The harvest was washed into d v
water. Three samples of 10 ul were taken frombitnel
after stirring gently with glass rod. Each of themples
was fixed with 2 pl formalin for population estirat.
The fixed samples were counted under x40 magnidicat
and the population density (p.d) was deduced basate
following formula:

p.d = =2 x 100 (individuals mt)
Where: Al, A2, A3 = number ofBrachionussp. in

samples Al, A2 and A3, respectivdl0: division factor
for 1 ml. the appropriate volume of harvest foraian

was then calculated based on the p.d. The harvast w

usually done during the feeding period to ensurat th
nutritional quality of the rotifers do not diminidbefore
feeding them to the fry (Delbos & Schwarz, 2009).

the least 7.0 was in the unaerated whole chicken eg
treatment. Aerated-Algae-fed rotifer recorded tlighast
dissolved oxygen content 6.05+0.15 mg/l and coridityt
75.71+4.71 pScih while unaerated-whole chicken egg
treatment had the least value of 4.24+0.15 mg/l and
64.41+1.17 pScih  respectively.  Unaerated-whole
chicken egg treatment had 0.0128+0.0015 mg/l un@mhi
ammonia as the highest while Unaerated Algae-féitero
treatment had the lowest value of 0.0059+0.0008l.mg/
The two-way ANOVA was significant for pH, Dissolved
Oxygen (D.O) and conductivity at the aeration fad¢wel
(nursery condition) (P<0.05) while temperature and
unionized ammonia was not (P>0.05). At the feea:typ
factor level, two-way ANOVA was significant for pH,
D.O and unionized ammonia (P<0.05) while tempeeatur
and conductivity was not (P>0.05). There was sigaift
interaction between the nursery condition and figpe-in
only conductivity (P<0.05).
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Table 1: Physicochemical Parameters for the Experimeal Feeding (MeanS.E)

Temperature D.O. Conductivity NH3;
Treatment oC pH (mgL) (uScm) (mgL)
Yeast-fed rotifer 21.72+0.1098 7.3 5.31+0.1408 72.21+1.5826 0.0100+0.0013
Yeast-fed rotifer 21.72+0.1098 7.3 5.85+0.1007 69.49+1.2815 0.0112+0.001%4
Algae-fed rotifer 21.72+0.1098 7.2 5.62+0.1934 62.59+2.208Y 0.0059+0.0008
Algae-fed rotifeg 21.72+0.1098 7.3 6.05+0.1548 75.71+4.7093 0.0080+0.0009
Whole chicken egg 21.72+0.1098 7.0 4.24+0.1597 64.41+1.1742 0.0120+0.0024
Whole chicken egg 21.72+0.1098 7.2 4.48+0.2418 68.75+1.3206 0.0128+0.0015
Control 21.72+0.1098 7.2 5.29+0.2018 70.38+1.3699 0.0062+0.0008
Controb 21.72+0.1098 7.2 5.91+0.1353 71.44+1.0983 0.0060+0.0008

1,2— unaerated and aerated, respectively. Values witlsdime superscript are not significantly different.

The result of the survival and growth parameteis Eigs.
1-6. The best survival record is in the unaeratautrol
(shell-free Artemia egg) treatment (75+0%) followed by
unaerated algae-fed rotifer (52+1%). The aeratgdeafed
rotifer treatment survived more fry (45.5+0.5%) rihthe
aerated-control (shell-freArtemig (12%). This survival
records is not fully in line with the report of Qkaebor
and Sotolu (2011) who opined that live feed is siopeo
use of shell-freeArtemia The survival records attunes
more to the report of Oluriet al. (2012) who suggested
that shell-freeArtemiais better than live feed and that of
Adewolu et al. (2009) which gave a similar result. The
least percentage survival (0.00%) (Fig. 1), andhégg
mortality (Fig. 2), was in aerated-whole-chickery.eghis
study recorded a relatively lower survival of fryaerated
ponds compared to the unaerated ones in all the fee
types except in the Yeast-fed rotifer where theerse was
the case (Fig. 1) contrary to the reports of aatioselated
work by Vijaya and Varghese (1986) and Okunsedial.
(2015).The result on survival in algae - fed rotif®2 %)

is lower than that of Okunsebet al. (2015) who reported
a 95% survival ofClarias gariepinusfry on rotifers and
that of Arimoro (2007) who reported 62.5% and 68% Yeast-fed Algae-fed Whole Egg  Control
survival for different rotifer diets; this could Ve arisen rotfer  rofifer

from differences in culture condition of the rotie
methodology and (or) the sanitary regime of therent
process. There was a low survival for fry rearedvbiole-
egg (8 %); this record is just a little higher framother
work reported by Abdulraheeset al. (2012) where there
was a low survival (4.1%) for fry fed on egg yolbre;
and yet lower than the report of Hirimuthugoda al.
(1999) where they got 13.3% survival ©@fprinus carpio
on whole-egg.

0.35 mUnaerated m Aerated

Yeast-fed Algae-fed Whole egg Control
rotifer rotifer

Mortality Rate (2)
o
-

Treatments

Fig. 2: Mortality rates ofClarias gariepinus
fry in aerated and unaerated treatments.

mUnaerate mAerated

L. Increase (%)
=
o
S

Treatments

Fig. 3: Percentage length increaseGiérias gariepinus
fry in aerated and unaerated treatments.

mUnaerated

m Aerated
m Unaerated = Aerated

% W. Gain
NN
g1IoU1I0U10
(clooeoe)
[Slolelelelsls]

Yeast-fed Algae-fed Whole egg Control
- . Rotifer  Rotifer

Yeast-fed Algae-fed Whole egg Control
rotifer

% Survival
FNWAUTIO~I00
OO0

Treatments

Fig. 4: Percentage weight gain (%WG) of the
Clariasgariepinusfry in different treatments.

Treatments

Fig. 1: Percentage survival @larias gariepinus

fry in aerated and unaerated treatments.
The growth parameters:percentage length increage3f;
percentage weight gain (Fig. 4) condition factoig(F5)
and specific growth rate (Fig. 6) were better foe t
unaerated tanks than for the aerated ones with the

FUW Trends in Science & Technology Journal, www.ftstjournal.com 468
e-ISSN: 24085162; p-ISSN: 20485170: October, 2016 Vol. 1 No. 2 pp 466 - 470




Survival & Growth of Clarias gariepinus Using Different Fried Diets

exception of Yeast-fed rotifer suggesting that tena > 25

constitute some form of disturbance to fry growth. T | mUnaerated mAerated
Percentage length increase was highest (130.56%) i &

aerated-Algae-fed rotifer followed by aerated-Aljee g 151

rotifer (112.83%). The control (shell-fre&rtemig had T 10

73.96% and 53.10% for the unaerated and aerate © |

respectively while the least (0.00%) was the adrate @

whole-chicken egg (Fig. 3). The highest percentagight 0 -
gain, 2600%, was in unaerated-Algae-fed rotifelofoéd
by aerated-Algae-fed rotifer with 1180%; the nextthie

Yeast-fed Algae-fed Whole egg Control
rotifer rotifer

unaerated control (shell-fre&rtemig), then you have the Treatments

yeast-fed group at 729.1% and 586% for the aerabed

unaerated respectively. Thereafter, you get thatedr Fig. 6: Specific growth rate oElariasgariepinus
control at 475.2% followed by unaerated whole caick fry in different treatments.

egg at 132.7% while the least, 0%, was in aeratedlav

chicken egg (Fig. 4). The percentage weight gain inr o \way ANOVA test was carried out on all the
unaerated algae-fed rotifer treatment (2600%) ghéni parameters an®uncan’s Multiple Range Te<DMRT)

0, . . Ter
than that reportg_d by Okunsetetral. (2015) _265A" was done where applicable. There was no significant
The best coqdltlon factor (2.10 g/@nwas in unaerated- difference in survival in all feed-types (P>0.05)cept
Algae-fed rotifer followed by the aerated-contrdl.@®  perween algae-fed rotifer and whole chicken eggclhi
g/cn?),.unaerated-control (154 g/émunaerated-Yeast- ¢ significantly ~different (P<0.05). There was a
fed rotlfer. (1.47 gle), aerated-Yeas.t-fed rotifer (1.33 significant difference between all the feed-typesSGR
glcn); while the least (0.00 g/chhwas in aerated-whole- 4 percentage weight gain (P<0.05) except between
chicken egg (Fig. 5). The condition factor of treaed- v gt fed rotifer and controAttemia where there was no
Yeast-fed rotifer seem to suggest that the lengthease  gjgnificant difference (P>0.05). For the condititattor,
in the fry fed with this feed did not have a comsiate  here \as a significant difference only between ho
weight |ncr.ease.probably due to disturbance froratem. chicken egg and algae-fed rotifer, yeast-fed rotds well
Therefore, in spite of the fact that they haversgey mean < \ith the control Artemig (P<0.05). There was also
length (12.05£0.30 mm), the body mass were sméliEn g nificant difference between aerated and unadrate
those of closest in rank (11.4310.23 mm) Iengthv(/fsg. nursery conditions in SGR, percentage weight gain,
3 &5). _Some of the fry showed signs of Iordos_nm@_en condition factor and percentage length increas®.(%;
back disease). These suggest lack of certain esSenty, i his was not the case for percentage survival a
nutrients (components of bone formation) in thefe® 1, )ity rate. There was significant difference &l the
grown with bakers’ yeast alone (Jatau, 1995; La@ns percentage survival and mortality rate at the fiype:
Sorgel(())os, 1996)'. The highest specific _growth rateactor level but at the aeration factor level petege
(20.60%/day) was in unaerated-Algae-fed rotifeliofeed g4 and mortality rate was not significant (F05).
by aerated-Algae-fed rotifer (15.93%/day), unaetate There \as significant interaction between the fegpe:-

control  (13.41%/day), ~ aerated-Yeast-fed  rotifer yg yhe nursery condition in all the parameterssuesl
(13.22%l/day), unaerated-Yeast-fed rotifer (12.198¢/d (P<0.05).

unaerated-whole-chicken egg (5.36%/day) (Fig. 6).

Conclusion
25+ = Unaerated = Aerated It is evident here that aeration of nursery watarch as it
g 5 improves the Dissolved Oxygen content of culturads
£ inhibits growth probably through the mechanical dhto
D 151 which it exposes the fry. Observations made duthm
S 1 work, especially in the whole - egg treatments ssted
LcL‘é that the fry begins to get uneasy when the dissolve
G 0.5 1 oxygen level drops below 1 mgL There was total
0 - mortality in the aerated whole chicken egg withie first
Yeast-fed Algae-fed Whole egg  Control eight days of the trial feeding probably due to hzsgcal
rotifer rotifer shock. It can also be inferred that algae- cultunatifer
stands a better chance of servingGlarias gariepinus
Treatments first food than shell-freértemia whole chicken egg and
Fig. 5: Condition factor oClariasgariepinus yeast cultured rotifer considering performance amiaus
fry in different treatments. growth parameters. Hatchery operators are encodirege

use algae-fed rotifer as first food for their ffyhey target
good growth as it is easily cultured and readilgessible
from local pools. When the goal of hatchery operatis
maximum survival, shell-freéArtemia is effective. Fry
nursery management should also deemphasize use of
aerators for better growth. There is need for nstuely to
ascertain the possibility of a synergistic effeftusing

both Artemiaand rotifer as first food.
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