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Growth performance of two strains of Clarias gariepinus in indoor and
outdoor concrete tanks

Ovie, S. O./ Eze, 5. 5.

Abstract

Six indvor concrete tanks (1.5m x 2.0m x Im) were stocked with 120 C. gariepinus fingerlings (9.52 L1.52g). Six ourdoor concrete tanks
2mx 2m x lmy) were stocked with 240 fingerlings (9.00 + {.32¢). The fish samples were collecled from Osi Chkiti, Ekti Siate and from
the National Institute for Freshwater Fisheries Research hatchery, New Bussa. Niger Stare, both in Nigeria, The jish were acclimatized
for three days and were fed with coppens feed. The experimenial feed had crude protein level of 40.5% and was fed to the fish for 51
days in two treatments indoor and outdoor, There vwas no significant variation (p > 0.05) in the mean initial weight, mearn final weight,
mean weight gain, food conversion ratio, prolein intake, specific growth raie and percentage survival of fish stocked indoors. There
was significant difference (p < 0.05) in the protein efficiency ratic of fish_fed indoor: There was significant difference (p < 0.03) in the
mean weight gain, mean final weight, foud conversion rafio, protein inlake and profein efficiency ratio of iwo sivains of fish fed the diet
eutdoor. There was no significant difference (p > 0.05) in the specific growth rate and percentage survival of the bwo strains of fish fed
outdoor: The highesi weight gaim was vbserved in the cutdoor fish from Osi and the lowest weight gain was recorded in the indoor from
New Bussa.
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Introduction
arias gariepinus is the most cultured fish in Nigeria and indeed in Africa, and third in the world (FAQ. 1997; Adeogun

ctal., 2007, Cowx, 1992; Ayinla and Nwadukwe, 2003; Sogbeson and Ugwumba, 2008; Ayoola, 2009). It can bhe in-

ferred that Nigeria 1s the highest producer of this Clariid catfish in the world (Williams et al., 2007) and ahout 90% of
farmed fish is C/. gariepinuy and it is now a major attraction to private sector investors in the country (Kemthorn and Miller,
2006). C. gariepinus is widely cultured because of its high growth rate, ability to withstand stress, ability to withstand disease,
ability o spawn easily, ability to adapt ambient climate, high density culturc and good feed conversion ability. The presence
of arborescence air- breathing organ, omnivorous and high fecundity and mass artificial sced technique (Haylor, 1992) also
ease its cullure.

Grawth is affected by several faclors as feeding rales and frequency, nutrient composition of feed (Mihelakakis et al.,
2002), water quality (FAO, 1999) and source of seed, species of fish (Cho et al., 2003). The desire of farmcrs is to produce
table - sized fish within the shortest possible time. Madu er. af. (1988) noted that interest in fish culture is growing very rap-
idly in Nigeria but the scarcity of fingerlings of widely acceptable species or strains of catfish such as Heterobranchus sp.
and Clarias sp. lend to constitule a major constraint to rapid development of fish farming in Nigeria. Another challenge in the
production of fingerling is the sourcing of fast growing strains. Ekelemu (2010) observed differential growth with the hybrids
and also in ponds Heteroclarias displayed differential growth pattern while their parents grow uniformly (Ekelemu and Ogba,
2005). Percentage weight gain was highest in pure breed C. gariepinuy induced with ovaprim and lowest among hybrid using
male Heterobranchus (Ndimele and Owodeinde, 2012). This study scts out o compare the growth performance of two strains
of C. gariepinus in indoor and outdoor concrete tanks,

Materials and Methods
Six indoor concrete tanks (1.5m x 2.0m x Im) were stocked with 120 C. gariepinus fingerlings (9.52 =1.52¢). Six outdoor

concrete tanks (2m x 2m x 1m) were stocked with 240 fingerlings (9.66 + 1.52g). The samples of fingerlings C. gariepinis
were collected trom Osi Ekiti in kit State Nigeria and National Institute for Freshwater Fisherics Research hatchery in New
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Bussa Niger State. The fish were acclimatized for three days and were fed with coppens feed. Table 1 shows the composition
of the experimental feed which had crude protein level of 40.5%. Table 2 shows the proximale composition of the diet fed to
the fish for 51 days in two (reatments indoor and outdoor.

Table 1: Percentage compaosition of feed fed C. gariepinus for 51 days.

Groundnut | Whaat o | . . o [~
et offal Premix | Starch | Ysast | VitaminC Vitamin BCO | Ol

D1 3500 10.00 1500 = | 26.44 050 2.00 7.00 | 0.03 0.03 4.00

Fishmeal | Soybean

Table 2: Proximate composition of feed fed C. gariepinus for 51 days.

Moisture Protein Crude fat Crude fibre Ash ' NFE
D1 9.95+0.36 40.5:80.0 13.49+£ 0.14 475 +0.21 6.85+ 0.28 26.41+ 0.66

1

The indoor tanks were cleaned every other day by opening the outlet pipe to release remnant of feed and faecal ma-
lerials from the bottom. Water was replaced with borehole water from the supply tap. The outdoors tanks were not cleaned
daily and it was obscrved that phytoplankton and zooplankton developed after about three days of feeding. Partial exchange
of water was carried out weekly while complele exchange of water was done fortnightly on sampling days. Sampling was
carried out fortnightly by bulk weighing samples in each tank. Throughout the period of the experinient aeration was done
with air-pumps.

The growth parameters were measured as follows:

Mean weight gain (MWG) = Wt — Wo where Wo is initial weight and Wit is final weight

Specific growth rate (SGR) (Y4/day) = 100 x (In Wt~ In Wo)/t (Brown 1957)

Feed conversion ratio (FCR) = dry food intake/Weight gain (g) (Halver, 1972)

Protein efficiency ratio (PER) = (wcighl gain per fish x 100)/ N x 6.25 given per fish (Halver 1972)

Protein intake = feed intake (g) x % protein in diet

The proximate analysis of the experimental fish before the experiment and afler the experitnent was carried out using
two samples for fingerlings indoor and outdoor from each treatment. The proximate composition of the experimental feed was
also donc according to AOAC (2000) (Table 2). Statistical analysis was done using the computer package SPSS version 13,
Data collected for MWG, SGR, FCR, PER and percentage survival were subjected to one-way analysis of variance (ANOVA)
followed by Tukey’s post-hoc test for the significance of their means. Dissolved oxygen, pH, temperature and conductivity of
the water in the indoor and outdoor tanks were measured using standard methods (APHA [989),

Results

The water quality parameters showed that temperature ranged from 26-29 2°C, dissolved oxygen ranged from 2.2-4.8 mg/L,
pH ranged from 6.6-7 while conductivity ranged from 110-200 p/cm in the indoor tanks. In the outdoor tanks the temperature
ranged from 28-29.4°C, dissolved oxygen ranged from 4.0-7.6 mg/L, pIl ranged from 6.2-7.5, and conductivity 100-200 p/
cm,

Table 3: Growth of Osi and New Bussa strains of C. gariepinus in indoor and outdoor concrete tanks for 51 days.

l Protain
MIW MFW MWG FCR | PER i SGR Ps
Indoor
G ! 964s [5453: |4489+ 171+ 263z [17.06= |305: [80.00
1.02a |17.73a |1671a 0.09a |0.0c 6.35a 0362 |17.32a
031 979+ |B0.B3z |[50.74+ |21+ |220+ [2300+ |3.24+ |6500+
0.50a 9.12a 9.11a 041a |0.10a 3.46a 0.38a 25.98a
Outdoor
NB2 917+ |9254) |8333+ |369: |[237+ 3515+ |4.13x |92.00:
0.1a 0.01b 0.02b 01c (011 0.02b 0.11b  |0.50a
082 966+ |12062+ [110.96: [3.29= |263+ 4217+ 450+ |93.00+
0.0a 0.20c  |0.15¢ 00b  ]002 0.14c 0.30b | 2.00a

Table 3 shows the growth of the two strains of fish indoor and outdoor tanks for 51 days. There was no significant
variation (p > 0.05) in the mean initial weighl, mean final weight, mean weight gain, food conversion ratio, protein intake,
specific growth rate and percentage survival of fish stocked indoors. There was significant difference (p < 0.05) in the protein
efficiency ratio of fish [td indoor. There was significant difference (p < 0.05) in the mean weight gain, mean final weight, food
conversion ratio, protein intake and prolein efficiency ratio of two strains of fish fed the diet outdoar. There was no significant
difference (p > 0.05) in the specific growth rate and percentage survival of the two strains of fish fed outdoor. The highest
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weight gain was observed in the outdoor fish from Osi and the lowest weight gain was recorded in the indoor fish from New
Bussa. Figure | shows the growth of the experimental fish indoors and outdoors. Table 4 shows the proximate carcass com-
position of the New Bussa and Qsi fish rearcd indoor and outdoor. i
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Table 4: Proximate composition of C. gariepinus of New Bussa and Osi at stocking and at harvest in indoor and outdoor concrete tanks.

Crude Crude
Fal Fiore 7SN NFE

Moaisture Protein

New Bussa )

Initial 78.55 14.70 220 0.53 1.25 0.27
NB1 74.84 17.65 2.80 0.65 3.14 0.9
NB2 74.12 18.38 2.96 0.70 3.02 0.82
Osi )

Initial 80.17 14.50 2.56 0.53 1.58 0.66
0S1 72.98 19.48 3.11 0.80 2.85 0.78
082 73.92 18.38 3.05 0.85 2.94 0.86

Keys: NBI = New Bussa (tndoor), NB2 = New Bussa (outdoor), QST = Ost (indoor), 52 = Osf {outdoor,.

Discussion

The growth parameters such as mean weight gain and specific growth rate of Osi [ish fed indoors showed higher growth than
New Bussa strain. There was no significant difference in the fish growth (p= 0.05) fed indoors, The food conversion ratio and
protein efficiency ratio were better in New Bussa fish indoors. All the food utilization and growth parameters were better in
Osi fish than New Bussa fish in the outdoor tanks. There was significant difference (p < 0.03) in the growth of the fish fed
in outdoor tanks. Lnvironmental conditions play an important role that causc C. gariepinus to have different growth rates
in different locations (Yalcin et al., 2002), this may have come into play in these two strains of fish. Also variation in sizes
may be due to variation in the sizes of the cggs. It has been observed that even fingerlings from the same clariid broodstock

produced the same time vary [tom one another in sizes (Avinla and Nwadukwe. 1989). In this study, although, the sizes of

the broodstock are not known, this may be a contributory factor to the growth observed in these two strains. As reported in
Odedeyi (2007) fingerlings from bigger broodstock had higher mean weight gain.

In using specific growth rate of the fish grown indoor and outdoor, Osi strain is a better candidate in Llerms of seed
selection. Ndimele and Owaodeinde (2012) observed that purc hreed of C. gariepinus (8.8g mean weight gain) had superior
growth than other hybrids. In this study the weight gain (50.74-110.96g) observed after 51 days were however, better than
that of the pure breed in Ndimele and Owodeinde (2012) reared for 56 days. However, the weight gain (129.96g) and specific
growth rate (5.05) observed by Adewolu et al. (2008) in monoculture of . gariepinus was hetter than that observed in this
study. Also Ataguba et al. (2010) reported superior growth of pure breed in terms of specific growth rate (8.8). The sharp
increase in growth (Fig. 1) of the fish stocked outdoor from the second week to the end of the study may be attributed to ad-
ditional nutrients from phytoplankton and zooplankton available to it. The better survival expericneed in the outdoor fish is
also contributory to the increase in the mean final weight.

The carcass composition of the fish followed the same trend for all parameters in that the experimental fish at harvest
had higher composition of protein, crude fat, ash and crude fibre than at stocking for both Osi and New Bussa fish. This is
similar to the result of Fagbenro (1992) for C. isheriensis when fed cocoa-pod husks. There was slight variation in the trend
for C. gariepinus for crude fibre and Nitrogen Free Extract (NFE) (Thiyo et al., 2011) and for H. longifilis (Faghenro et al.,
1992; Ovie et al., 2005; Ovie et al., 2007 and Ovie et. al., 2012).

The survival of the fish reared outdoor was h]gher than those reared mdonr in both strains; however, in the indoor
experiment survival was higher in New Bussa strain, The percentage survival of the fish followed the same trend as Thiyo et
al. (2011) and Sotolu (2010) however, it was higher than that recorded by Ndimele and Owodeinde (2012). The higher dis-
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solved oxygen observed in the outdoor tanks was due to the photosynthetic activities of phytoplankton. The constant acration
indoors also kept the dissolved oxygen level within conducive ranges although, slightly low on some days which may have
contributed to the lower survival.

. Conclusion

 HNNLTIADYADY

The twao strains of C. gariepinus have good growth. New Bussa fish showed superior utilization of nutrients in terms of pro-
tein efficiency ratio in the indoor trial. The Osi fish was outstanding in all growth parameters in the outdoor trial.
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