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Abstract
This study's main objective was to estimate the survival rate and growth performance of grow-out Sabaki
tilapia (Oreochromis spilurus, Günther, 1894) at different high stocking density levels: 50, 100, 150, 200
and 250 fish per m3. The experiments were conducted in triplicate and monitored for survival rate and
growth performance for an experimental period of 16 weeks. Results indicated that the survival rate was
significantly different in higher stocking density groups. The growth performance was not significantly
different in each group. Overall, the results indicate that the Sabaki tilapia farming is feasible in high
stocking density conditions.
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1. Introduction
In the Kingdom of Saudi Arabia (henceforth, Saudi Arabia), fish farming is becoming essential
for aquaculture in sustainable economic development and food security. Moreover, because of
the limitation of factor policies and natural environment, marine fish culture is more suitable
than that of freshwater fish [1].
Tilapias (Oreochromis spp.) are one of the most important fish species in the global
aquaculture industry. Among the various tilapia species, the Sabaki tilapia (Oreochromis
spilurus, Günther, 1894) is one of the unique and higher economic value species in the global
tilapia aquaculture industry. Due to market demand and environmental factors, Saudi fisheries
authority selected Sabaki tilapia to target the aquaculture development projects’ species, while
the commercial culture of Sabaki tilapia had not been developing in Saudi Arabia [2].
Several studies suggested that in intensive aquaculture, the stocking density is an important
factor that determines the economic viability of the production system [3-6]. Although several
studies have examined biological conditions, such as growth and survival, of various
freshwater tilapia species fry under different stocking densities [7-10], there is a lack of related
information for the marine tilapia species grow-out stage.
The objectives of this study were to assess the effects of stocking density on growth and
survival of grow-out Sabaki tilapia.
2. Materials and Methods
2.1 Experimental design
The research was conducted from 20 August 2020 to 10 December 2020. The grow-out Sabaki
tilapia directly collected from National Fisheries Center, Saudi Arabia. The average weight of
Sabaki tilapia is 152.6 ±1.62 g, the gender of tilapia is all male. Experiments were conducted
in triplicate in 1000L fiber-reinforced plastic (FRP) tanks with 50, 100, 150, 200, and 250 fish
per tank in the outdoor condition.
The fish were fed with manual feeding that control the time, frequency, and quantity of food.
To avoid the occurrence of feeding competition. The daily feeding amount is 3% of total fish
weight with feeding commercial feed (4mm, 36% crude protein, and 4.0% crude fat).
Daily water exchange (200%) and maintain the salinity (42‰). The temperature ranged from
25.3 to 32.0 ℃; pH ranged from 7.27 to 7.30, and dissolved oxygen (DO) ranged from 4.80 to
~ 227 ~

International Journal of Fisheries and Aquatic Studies

http://www.fisheriesjournal.com

6.10 mg/l in the tanks. Fish was randomly sampled and
measured at one-week intervals at :00-10:00 AM for body
weight to the nearest 0.1 g in every tank. Percentage survival
(%) was determined as the number of survivors at the end of
the experiment × 100/ number stocked initially. Specific
growth rate (SGR) was determined as: SGR (% body weight
day-1) = [(ln (W2 – W1)) x 100]/Δt, where W1 = initial wet
weight of fish at stocking, W2 = final wet weight of fish, t =
grow-out period. Feed conversion ratio (FCR) was determined
as: feed given / fish weight gain.
2.2 Statistical analyses
The data were analyzed by PASW (Predictive Analytics
Software, IBM, USA) 18.0, using one-way ANOVA and
Duncan’s multiple range test was carried out for post hoc
comparison of the mean. A significance level of P < 0.05 was
applied.
3. Results
The results of the experiment indicated that the maximum
stocking density endured for the survival of Sabaki tilapia
farming is 150 fish/m3. The survival rate was significantly
different among different stocking density throughout the
experiment, especially in the 250 fish group which showed
lower survival rate than other groups (Table 1). However. The
growth performance was not significantly different between
each group (Table 1).
Table 1: The survival rate and growth performance of Sabaki tilapia
at different stocking density
Stocking
Survival
SGR
FCR
density
rate (%)
a
a
50
94 ± 1.8
0.93 ± 0.06
1.45 ± 0.17 a
a
a
100
96 ± 0.1
0.93 ± 0.15
1.45 ± 0.06 a
a
a
150
95.33 ± 1.6
0.93 ± 0.1
1.46 ± 0.15 a
200
92 ± 2.1b
0.92 ± 0.12 a
1.45 ± 0.15 a
250
76.1 ± 1.3c
0.92 ± 0.01 a
1.47 ± 0.07 a
Different letters at each column indicate a significant difference (P <
0.05)

4. Discussion and Conclusion
Our results indicate that stocking density of 50~150 fish/m3 is
suitable for Sabaki tilapia farming. Furthermore, Ridha [9] and
Abdel-Tawwab [11] showed that the survival rate of freshwater
tilapia farming was approximately 97.4%–100% in groups of
125~200 fish/m3. Under conditions of increased stocking
density, we noticed that the survival rate of Sabaki tilapia was
76.1%.
Moreover, Yi et al. [12], Shoemaker et al. [13], and Gibtan [14]
suggested that farming production facilities were affected the
survival rate and growth performance. Our experiments were
ongoing in the outdoor system with high daily water exchange
and higher live food resources. Hence, our results' survival
rate and the growth performance were not significantly
different from finding from previous research in indoor or
recirculating aquaculture systems.
Our results indicated that the survival rate and growth
performance of the Sabaki tilapia were not significantly
different from finding from previous research of freshwater
tilapia farming [7-12].
Besides, because of the unique farming environment in Saudi
Arabia, the farming environment was under high salinity and
temperature in the producing period [1]. Notably, the bacterial
infection continually emerges in the winter season. These
factors caused a lower survival rate in higher stocking density.

In summary, our results indicate that Sabaki tilapia farming is
feasible in high stocking density conditions. The growth
performance showed no significant difference under high
stocking density conditions. These results indicate that the
best stocking density during the survival and growth of
Sabaki tilapia farming is 150 fish/m3. These results can be
utilized to inform related research and aquacultural
development in marine tilapia farming.
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