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ABSTRACT 
FertidLzer qpiiwion in earthen p o d  has been 
tlsed m a low-cmt method of sustainable 
aquaculture prodiction Thh stu& wm cmried 
out to investigate the growth rapome of African 
C@wh fry CIwias gwiepim @urchell, 1882) ik 
three diff'enf cuiiaire media h Homestead 
concrete tank. 
The water in the controi (Td was not treated wkile 
T2 and T3 were treated w i t h e b y  dioppings and 
soy bean milk filtrate respective@. Nine h&ed 
(900) c@wh fry weighing uveragdy 0.67 - 0.69g 
were randomly allocated per treatment. I n  each 
tank (2m x 3m x 1 - 5 4  wme stupended (3) net 
cages each (Im x Im x Im). Each net cage had 
I O O f i .  TheJsh in tank 1 (control ireatmenf) were 

fedftsh meal from the start at 5% of their body 
weight four times daily while the other treatm- 
were not fid at all for the first 7 days. Feeding 
wirhftshmeul commenced for Creamen& T3 and T3 
on the m t  8 - 14 +. The weights of the f ~ d  
were adjwted @er week@ weighing Analpap of 
the mltsrre media for phytopldon co~tfpit ion 
and water quality pmmefm,were done for all 
freatments at the end of the q e r i m m t ,  Table 3 
and 4. The culture media with poultry manure (Td 
and s o y a h  jilh.ate (TJ were f m d  to influence 
the quality and quantiq of the plankton which In 
hwn determined the growth and smival. Tab[# I 
and 2. However, the best weight increase was 
recorded in TI (2.33g1 fdiowed b-y Tj (1.89g) a d  
then TI (1.81gl had the lowest weigh! gain Tke 
survival rates in uii the treatments were high but 
wcrs highest in T3 (98%) fuiiowed by T2 (97%) and 
T, (95%). 
Dbsohted w e n ,  pH and tenperatwe of dwe 
media were variot& Hected by the treatmeMs. 
The presence of zoopirmktons fiotifer and Daphnia 
species) imariably supported the highest m i v a l  
(98%) of the $y in treatment T3. Treatment T3 
(11.56 + 1-14) x I#) generated higher 
coneenfrations of most of i d w e d  zoo Iunktons 

d oP than Peatmes TI 5.39 + 0.73) x I ) and T2 
(12.78 + 0.98) x I ). These zoopla&olls wwe 
absemi in tredngents TI and T3 
The r d t  indicated that fertilizing the m h e  
medium wing soybean milk jltrate or podtry 
&uppings improved the growth and of C. 
gariepinw. 

Keyworde Non-Convention J, Culture- 
media, Omwth/& CIrnim g u i q h ,  
Homestead Concrete tanks. 

INTRODUCTION 
Fedher application is considered a viable 
low cost method of sustainable aquaculture 
production The success of any 
aquaculture venture will depend greatly on 
the quality of the medium in which the 
is mid, a.g. the concentration of natural 
and Me micro-organism which constitute 
the ht feed for the fiy. Hence, the 
culture of natural food organism in the 
medium wbich &h is raised beoomes 
imptiye if viable quantity of fmgerhgs  
is to be produced at minimum cost 
In mpical Africa and in Nigeria in 
particular the use of Artemia increases the 
cost of fingerling production (Omitoyin, 
1999), Natural live food organisms 
occupy aquatic and semi-aquatic media 
habitats. They range fkom minute zoo and 
phybphkton to insect larvae Adeniji st 
al. (1986); Ovie (1986). They have the 
advantages of a s h  freshness, supply of 
high quality proteins, and provision of 
vitamins, they can be produced in large 
quantities with predictable quality using 
manures, which we ~Iatively heap. 

. C: gariepimrs is widely cultivated in 
Nigeria OlukunIe (19961, Omitoyin 
(2007). The &h is omnivomus and can 
thus fed  on both 2;00 and phytoplanktom 
Moses (1983). The manures used to 
fertilize the water (medium) in order to 
generate phkton are relatively cheap 
except for transportation cost. p o h q  
waste can be obtained free while soyban 
is cheaper than fishmeal. It is dly 
avaihble in the l d  market. The usk of 
b r n e s t d  concrete tmnks is fast becoding 
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well h o r n  and should h encouraged for 
home brd  fish in Nigeria, Olukmle, 
(1996). L 

' I:'' H e ,  it is therefore relevant to 
investigate the growth perfomance md 
survival of C. gariepiprus fry raised in 
different culture media, with the aim of 
recommending the best to our local fish 
farmers reducing cost and boosting 
fingerling production. 

MATERIALS AND MF,TEODS 
Rearing Tanks 
3 concrete tanks with dimension 3.0m x 
2.0m x 1.5m each wexe used. The tanks 
were impounded with water. 3 net cages 
of 1.0 x 1.0 x 1.0m3 were suspended in 
each of the tanks. The net cages were 
anchored to the sides of the tanks and 
weighted down with heavy stones inserted 
in the pockets made at the lower corners of 
the net cages. This is to prevent drifting. 
Zippers were sewn at the top edges of the 
net cages to facilitate feeding wnd 
protection, of the hgerIings from 
predation, 
Each rearing tank was impounded with 
6.0m3 of water. Tanks 2 and 3 were 
fertilized with poultxy waste and soybean 
milk filtrate respectively to, enhance 
plankton production. Tank 1 was not 
fe- and it served as the control. 

Media Prepamtion: The poultry waste 
was collected from the University 
Teaching and Research F m  while the 
soybean was purchased from the local 
market both in Ibadan, Nigeria. 
420g of poultry waste was weighed, 
stuffed in a jute bag and dropped into Tank 
2. The recommended application followed 
the dosage of 60kg/10,000m2 kg of 
soyabean, was weighed, soaked in water 
for 6 hours, and ground to a paste using 15 
litres of water Adekoya et d. (2004). The 
xwlting milk was filtered and the atrate 
distributed evenly into the water in Tank 3. 
Tank 1 (Control) was impounded with 
wrtterfromthemainsandnofertihrwas 
added, 

Experimental Fish 
900 hatchery-bred advanced (3 weeks) 
old of Clmim gmiepirwrs, m a n  weight 
0.67 - 0.97g were d m d y  ww 
into the net cagest (Table 1). 300 fry per 
treatment with 100 fry/net cage. Each 
cage served as replicate. The experiment 
l d 3  weeks. 

Experimental Feeding Trials 
Feeding of the expimental. fish started 
the following day after stocking. Fish in 
Tank 1 were fed 5% body weight of fish 
meal (72% CP). Fi in Tanks 2 and 3 
were allowed to graze on the generated 
m t d  m i c r o - 0 ~  for one week No 
h e a l  was given. 
FA* of fry in t m h  (2 and 3) with 
fishmeat commencd in the week till 
the end of the exphent .  The fish were 
fea4timesperday. TheinitidmdW 
weight of the fish per cage were taken 
ushg an electronic digital scale, SK 1000 
td determine the weight gained over the 
expehmtal period (Table I). 
W&T was dowed to flow h l y  in and 
out 'of the system at a minimum of 1 
litre!min; Water samples were collected 
from the control and from each of the 
tmtinents at the end of the experiment. 
T d e  4.0 shows the water quality 
partynetem monitored which include 
dissolved, oxygen, temphue,  pH. 
Plankton abundance was estimated from 
0.lmI sub-sample using the ele-dmnic 
mi,mscope and the plankton composition 
is as shown in Table 3e. The s d v a l  mte 
of tb fish in each unit was counted 
manually and subtracted fKIm the number 
of fish stacked (Table 2.0) 

STATISTICAL ANALYSIS 
The d y s i s  of variance (ANOVA) was 
used to test for sign5-t differences 
between the treatment maw3 Sokal and 
Rohlf (1 995). 
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treatments used in this study 
plankton abundatice. This 



agrees with the findings of Tidwell st af., 
(2000), Azim et d., (2001), Keshavanath 
et al., (2001) and 14harmsraj et ul., (20021, 
Treatment 1 had the highest growtA while 
Treatment 3 recordgd the highest survival 
rate (Table 2.0). The quantity and q d t y  
of the planktom in treatment 3 (Table 3.0) 
enc~u&~ed the observed parameters. 
Treatment 2 (T2), though had the highest 
plankton abundance (12.78 x lo3), 
recorded a lower species diversity (4 
zoophkters and 8 phytoplanktem while 
Treatment 3 (T3) had 4 zoopIankters and 9 
phytoplanIaers. The z o o p l ~ o n  count 
for T2 (1.13 x I$) was equally lower than 
T3 (2.73 x lo3). Specifically, Table 3.0 
shows that treatment 3 induced higher 
production of z o o p ~ x 1 s  of mtifers 
(0.62 x lo3), and dzaphnia spp (0.52 x 103 
which are absent in treatments 1 and 2 
respectively. These zooplanktons are 
among the most prefemd food for fry 
(Micha 1973, Bard, 1976, Heisig, 1979, 
h t a ,  1979, Bamimore, 1989). Hence, 
the observed higher survival of fiy in the 
T3 (98%) as against T2 (87%) and TI 
(97%). All the t h e  treatments had high 
m i v a l  levels but the significantly lower 
survival of fry in treatment Ta can 
probably be ascribed to the sirncantIy 
lower concentration of dissolved oxygen 
(5.5 + O,$mg/l) compared to that in T1 (7.5 
x 1.3mgA) and T3 (6.4 0 . 8 d )  9.50. 9 mean tern- range of 25.1 + 
1.1 C to 25.5 & 1.2 C and pH m g e  of 6.5 

- 9 in all the IXeahmts are within 
environmental parameters recornrnended 
and reported by V i v m  et al. (1985), Body 
(1979) $03 tropical fish optimum growth 
and nutrient utiliz;ation. 
This study shows that the use of organic 
fertilizers in enriching the media in which 
ftyIfingerlhgs are raked are not only 
econanicd means of producing fish but 
also ensures bigher survival rates. 
Soybean milk filtrate a non-convectional 
medium competed fi~vourably with poultry 
droppings as well as the use of fishmeal as 
food for early stages of fish. A closer look 
at the three treatments of plankton 
composition in Table 3.0 shows that a 
composite combination of the two or the 
three treatments will probably generate 
100% composition of both phyto and 
z o o p ~ m  to meet the nutrient 
utiWon needs of the fry, there is need to 
confim this suggestion through 
experimentalion. But for economic 
consideration, a combination of Tz and T3 
will smce. However, the addition of 
fjshmeal (TI) can be done when hancial 
considdon is not limiting aRer the third 
week. By this time some cost would have 
been saved and the fish farmer can be sure 
of a hi* survival rate of iiylaerlhgs. 

Heme, fish farmers should be 
encouraged to raise */fingerling in 
medium fertilized using sopbean milk 
filtrate. 

Table 1.0: Mean Weight Gain (g) of C gariiyittw fry raised in experimental media 

Treatments Initial Total Final Total Initial Average Final Average ' Weight 
Weight les) Weight # Weight Ig) Weight (g) gain % 

la ~u6.- 
l b  :Ei 250.29 0.68 - 2.55 26617 
lc 69.18 216.60 0.69 2.28 302.6 
2a 67.95 181.05 0.68 1.85 369.6 
2b 67.42 176.68 0.67 1.84 364.1 
2c 66.90 167.46 0.67 1.73 289.3 
3a 67.84 191.97 0.68 1.98 ' 343.4 
3b 68.33 179.94 0.68 I .82 393.6 
3c 66.66 183.59 0.67 1.89 354.9. 



Table 2.0: Survival of C. gariephw fry per week (Nos) 
N 

U 300 3w 
1 296 296 298 
2 29 1 293 296 
3 285 29 I 293 

Tabte 3.0: Plankton Composition and Abundance (x 1h in Individual Treatment Tanks 
Plankton Affiliation Control Poultry Soy bean milk 
component PI) droppings [T2) filfrab f13) 
Chaetoceros decipens P 2.25 + 0.34 2.51) 2 0.20 3.39 + 0.47 
Anab~ena sp. P - - 0.55 + 0.14 
Scenedesmus 
accuminatrcs P 1.17+0.19 2.56 0.01 0.20 + 0.02 
CycIotellrr sp. P - - 0.22 & 0.0 1 
Mycrqstis sp. P - 2.21 40.04 - 
Euglena viridis P 0.56 + 0.14 2.15 i0.10 0.52 i 0.0 1 
Oedogonium sp. P - 0.22 +_ 0.011 1.02 i 0.0 1 
Melosira sp. 1-10 f. 0.01 - - 
Cosmarium sp. P 0.18 +O.Ol 0.15 + 0.03 0.24 2 0.02 
Oscillatoria sp. P 0.13 20.04 1,25 + 0,32 1.87 +O.ll 
Pandorina sp. - 0.51 k0.10 0,62 & 0.12 
Brachionus ssp. Z - 0,15 + 0.02 031 +0.01 
Themocyclops sp. Z - 0.12 T 0.01 0.49 + 0.03 
Lecone sp, 2 - 0.1 1 f 0.01 0.2 1 + 0.02 
Trichocerca 
obtusidens Z 0.75 kO.10 0.68 + 0.1 1 
Rot* Z - 0.62 + 0.04 
Da~hnia Z - 0.52 + 0.02 
TOTAL 5.39 + 0.73 12.78 3.0.98 11.56 + 1.14 
P = Phytoplankton, Z = Zooplankton 

Table 4.0: Water Quality Parameters Measured (Mean 2 S) in Treatment Tanb 
Treatments Temperature rC) Dissolved oxygenpH 

3 25.5 + 1.1' 6.5 + O.Sa 7.2 + 0.8 1' 
a,b,c - Values abng the same row with different superscripts differ significantly from their respective mean 
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