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Abstract: Mixed-sex population of Oreochromis niloticus fingerlings were collected from a reputable farm and
acclimatized for aweek and randomly stocked at three densities of 300 fish m-3, 450 fish m-3 and 600 fish m-3
in twelve (12) circular fiber glasstanks, each with capacity of 3.08m3 of water at anominal flow rate of 2L/min.
Each stocking densities were fed with two types of feed { Multi feed (foreign), NIOMR feed (local)}. Each
density/feed combination represents a treatment and each treatment replicated twice for statistical validation.
Based on this present study, overall growth rate differed significantly among treatment (P<0.05) with low and
intermediate stocking density treatments having higher growth than the high density treatment but with
significant difference between the two different types of diet. On the other hand, the results of the experiment
indicated that fish that were fed Multi feed diet had similar mean weight and percentage weight gain and grow
significantly better (P<0.05) than those fed with NIOMR diet, although no significant difference was observed
in specific growth rate between the NIOMR and Multi feed diet among all the treatments. In terms of the feed
conversion ratio (FCR) between fish fed NIOMR feed and Multi feed, it was observed that the fish fed Mullti
feed had the best feed conversion ratio. Observations during this research indicated no record of spawning in
any of the fiber tanks throughout the culture period of 24 weeks. Thus, it could be asserted that intensive tank
culture of Nile tilapia in a flow-through system is a successful culture system in controlling excessive
reproduction of O. niloticus. Overall results therefore recommended the suitability of NIOMR feed and Mullti
feed asadiet for O. niloticus fingerlings.
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INTRODUCTION the produced fish [8]. The success of the culture methods

applied for tilapia farming depend on various factors and

The Niletilapia, Oreochromis niloticus (Linnaeus) is
widely cultured in many tropical and subtropical countries
of theworld [1, 2]. It provides one of the major sources of
animal protein and income throughout the world [3,4].
Farmed tilapia production throughout the world increased
dramatically in recent years, increasing from 383,654 mt in
1990 to 2,326,413 mt in 2006 [5].

Because of their faster growth rate, tolerance to harsh
environment and ease culture technique, tilapia offers the
possibility of commercial and home-grown protein
sources where wild capture fisheries are being depleted
[6, 7]. However, the mgjor concern for tilapia aguaculture
is excessive reproduction and the resulting small size of

determination of the optimal method under a certain
condition can be quite complex [9]. Various traditional and
non-traditional tilapia farming methods are adapted in
different countries in accordance with the socio-economic
and ecological condition of that place [8, 10]. It is often
culturing in earthen ponds without supplemental feeding
[11]. Besides, flow-through technology can be applied in
many tropical locations where large volumes of warm
flowing water are available [12]. On the other hand, the
adoption of this modern intensive culture system
(flow-through technology) which requires supplementary
feeding, maintenance of good water flow and constant
close monitoring in the control of the early sexual maturity
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that leads to overcrowding in the pond and thus stunted
growth has received little attention in tilapia farming.
Thus, the main objective of this study was to establish an
optimal method under a certain condition for the culture
of Nile tilapia by comparing the growth pattern of
O. niloticus as affected by stocking density and feed
types (NIOMR feed and Multi feed) in water flow through
system.

MATERIALSAND METHODS

The study was conducted at the Nigerian Institute
for Oceanography and Marine Research, Sapele, Delta
State, Nigeria. Twelve (12) circular fiber glass tanks were
used, each with capacity of 3.08m? of water at a nominal
flow rate of 2L/min (Plate 1). The tank was mounted indoor
in a flow through and arranged in a row. Mixed-sex
population of O. niloticus fingerlings were collected from
areputable farm and acclimatized for aweek and randomly
stocked at three densities of 300 fish mG®, 450 fish mG® and
600 fish mG®. Each stocking density was fed with two
types of feed { Multi feed (foreign), NIOMR feed (local)} .
Each density/feed combination represents a treatment and
each treatment replicated twice for statistical validation.

Sampling of the cultured fish was carried out
bi-weekly for a period of 24 weeks for the collection of
data to determine the variation among the treatments.
Throughout the entire culture, period different water
quality parameters like temperature, dissolved oxygen, pH,
nitrate, nitrite and total ammonia were regularly monitored.
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Plate 1: Showing fiber glass tanks used in the study
Data collected were subjected to statistical test using
anaysis of variance (ANOVA). Mean separation was
done using Duncan Multiple Range Test and Least
Significant Difference. All tests were carried out at 5%
probability level (P < 0.05) [13]. The Genstat Statistical
Package (version 8.1) was used for the analysis.

RESULTS

Data on fish growth performance for NIOMR feed
diet and Multi feed diet at different stocking densitiesis
presented in Fig. 1.

Fish growth rate proceeded in a linear fashion
throughout the experiment (Fig. 1). Overal growth rate
differed significantly among treatments (P<0.05) with low
and intermediate stocking density treatments having
higher growth than the high density treatment but with
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Fig. 1: Bi-weekly weight gain of Oreochromis niloticus stocked at different densities and fed different types of feed
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Fig. 2: Mortality of stocked fish feed different feed types at various stoking density over time
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Fig. 3: Quantity of Feed Consumed for various feed type over Time

Table 1: Growth performance of Oreochromis niloticus fed Multi feed and NIOMR feed in awater flow through system

Niomr Feed Multi Feed Niomr Feed Multi Feed Niomr Feed Multi Feed
Parameters (300/tank) (300/tank) (450/tank) (450/tank) (600/tank) (600/tank)
Initial weight (g) 6.19° 5.5 6.28° 657 6.14° 5.15¢
Fina weight (g) 72.53¢ 93.76° 74.71¢ 89.820 61.31 75.95¢
Weight gain (g) 66.34° 88.26° 68.43¢ 83.25° 55.17' 70.8°
Specific Growth 1.46° 1.69° 1472 1.56° 1.37° 1.60°
Rate (%/day)
Survival rate (%) 94.0° 97.0° 95.6° 98.0° 98.3% 98.72
Feed intake (g feed/fish) 443.6 552.4° 694.9° 812.6° 754.7° 934.72
Mortality 1.33¢ 1.34° 223 1.65° 1.65° 1.10°
Feed conversion Ratio 6.69° 6.26° 10.15° 9.76° 13.68° 13.207

Abcdef: Means with different subscripts along the same row are significantly different (P<0.05)
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significant difference between the two different types of
diet. In addition, fish that were fed Multi feed diet had
similar mean weight and percentage weight gain and
grow significantly better (P<0.05) than those fed with
NIOMR diet (Table 1). However, there were no significant
differences in specific growth rate between the NIOMR
and Multi feed diet in all the treatments. Similarly,
mortality rate varied among treatments with high mortality
in the intermediate density treatment at 10" week for
NIOMR feed diet with no significant difference between
the lower and the higher density treatments ion fish fed
with Multi feed (Fig. 2).

Feeding rate increased as the fish grow in al the
treatments (Fig. 3). Thereisno significant difference in the
feeding rates among the treatments (P>0.05) but differed
significantly among tested diets (P<0.05). In terms of the
feed conversion ratio (FCR) between fish fed NIOMR feed
and fish fed Multi feed, it was observed that the fish fed
Multi feed at 300 fish/m?had the best FCR.

Most physical and chemica variables showed no
significant difference among treatments (P>0.05).
The only exception where pH was significantly
different was in the fish fed NIOMR diet in treatment
(450 fish/tank) at week 10 of the experimental period.
Dissolved oxygen levels was not significantly different
(P>0.05) among treatments while NH, and total
ammonia were significantly higher (P<0.05) in fish fed
NIOMR feed than those fed Multi feed in week 10 of
the experimental period. Dissolved oxygen was nhot
significantly different (P>0.05) in all the treatments but
dightly low in fish fed with NIOMR feed at 450 fish/tank
at week ten (10).

DISCUSSION

The results of the study shows that growth
rates, feed conversion rate and survivorship were
favorablein fish fed with Multi feed and NIOMR fed fish
containing 300 fish/tank and 450 fish/tank as compared to
tanks feed with NIOMR feed and Multi feed at 600
fish/tank.

Size distribution analysis in terms of (bi-weekly
weight gain) indicates that at the lower stocking densities
of 300 fish/tank and 450 fish/tank, there was a higher
weight gain. At the higher stocking densities of 600
fish/tank, the size was smaller, with many smaller fish
being harvested. This observation could be as a result of
the argument made by [14] in a study conducted on the
effects of stocking density on growth, yield and
profitability of farming Nile tilapia O. niloticus fed Azolla
diet in earthen pond. His argument was based on the
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stocking density cited as inhibitory factor for fish growth.
[15, 16] argued that competition for food could also be a
possible factor. Space limitation [15-17] and low dissolved
oxygen were highlighted as other factors. [18, 19] argued
that tilapiais a territorial and aggressive fish so that the
density effect on growth might be explainable by their
competition for territories, as well as the permanent stress
caused by crowding.

Survival rates were not affected by stocking density
which is consistent with [20] who reported that mortality
in Nile tilapia raised in cages was not dependent on
stocking density, though in this study there was high
mortality at week 10 in the fish fed with NIOMR feed in
450 fish/tank. This was due to poor water quality as a
result of pollution with excess feed. Other reports on
catfish support these findings [21, 22]. However, it must
also be well noted that the effects of density on survival
rate could be entirely dependent on the range of stock
densities. Tilapia cultures are fraught with the
problems of prolific breeding, overpopulation and
stunting. O. niloticus sexually matures at about 20 g
weights [23], but throughout the culture period of 24
weeks there were no record of spawning in any of the
tanks since there was no fry or small fish observed. This
could be attributed to the constant flow rate of the water
and the high stocking density of the fish in this study
unlike the earthen pond culture. Thisisin agreement with
[24] who reported that intensive tank culture offers
several advantages over the use of ponds in the sense
that the high density of fish in tanks disrupts breeding
behavior and allows male and female tilapia to be grown
together to marketable size. Thisresult is encouraging for
the future of this system since there are concerns about
tilapia that have been genetically modified using
hormones[25].

CONCLUSION AND RECOMMENDATION

Results of this experiment show an excellent
overall growth performance and status of tilapia
These recommend the suitability of NIOMR feed and
Multi feed as a diet for O. niloticus fingerlings. More
also, inability of O. niloticus to spawn during the
experimental  period shows that the flow-through
system is a successful culture system in controlling
excessive reproduction of O. niloticus. It is important
to determine the apparent digestibility of the two
diets. The effect of crude protein content on the
digestibility of the diets ought to be verified. Thereisalso
a need to determine the economic profitability of the
culture system.
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