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Abstract

Stoyanova, St. N. and Y. S. Staykov, 2017. Effect of stocking density on growth performance, feed conversion and
fish production of rainbow trout (Oncorhynchus mykiss), cultivated in raceways. Bulg. J. Agric. Sci., 23 (1): 154-158

One of primary factors determining high yields in fish farming is the optimum stocking density. The aim of the present
study was to establish the effect of stoking density of rainbow trout (Oncorhynchus mykiss), cultivated in raceways on growth
performance, feed conversion and fish production.

For this purpose, 30 000 fish were randomly distributed in 6 raceways (5 000 fish/raceway). In the beginning of the experi-
ment trouts weighed 21-22 g. Two different stocking densities were investigated — 150 fish/m? (SD1) in control group (C) and
125 fish/ m* (SD2) in experimental group (E). Each group was run in three replications. The experiment’s duration was 60
days. The fish of experimental group exhibited better growth performance by 11.46% and higher fish production by 12.42%,

compared to the control group (p<0.001).
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Introduction

During the last years, aquaculture as a branch of agricul-
ture has marked a very intensive expansion at a global scale.
The main purpose of aquaculture is the production of more
hydrobionts per unit water area, compared to the natural pro-
duction of water basins. Recently, there is a tendency for in-
crease of aquaproduction in new intensive farms, mainly for
farming of common carp and rainbow trout, as well as other
economically relevant species. According to data of FAO,
fish production will increase during the next years to attain
about 80 million of tones in 2050.

In Bulgaria, aquaculture produce comprises mainly two
fish families, common carp (Cyprinus caprio) and rainbow
trout (Oncorhynchus mykiss). The data from the 2014 official
statistics of the Executive Agency for Fisheries and Aquacul-
ture (EAFA) reported 82.4% total consumption of fish, with
35.7% relative share of common carp and 17.4% of rainbow
trout. Due to its rapid growth, rich and variable content of
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meat, rainbow trout is preferred for human consumption
(Gladishev et al., 2006). Various production systems and
specially designed units are currently used for rainbow trout
farming. They differ by several important parameters with
respect to age and categories, namely size, structure, water
supply, intensity level, possibility for technological control
etc.

The superintensive fish farming technologies include pro-
duction in net cages, recirculation systems, tanks and other
facilities, as raceway, which are associated to area reduction
and increased stocking density (Bridnnds and Linnér, 2000).
One of essential factors for fish farming using superinten-
sive technologies is the optimum stocking density to obtain
high yields (Zhang et al., 1999; Brannas and Linner, 2000).
According to several authors, the optimum stocking density
varies according to fish species, age, water chemical parame-
ters in basins (Beveridge, 2002, Chua and Tech, 2002; Mass-
er, 2004; Sorphea et al., 2010; Abdelhamid, 2011; Pouey et
al., 2011; Khatune- Jannat et al., 2012). Very high stocking
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densities are associated with poor oxygen content, pollution
of water with wastes and negative effects on growth perfor-
mance of fish (Stuart et al., 2006). The stocking density far
from the optimum influences adversely the metabolism of
fish consequently to increased level of stress (Braun et al.,
2013). The high stocking density increased death rates in fish
(Mazlum, 2007; Zhu et al., 2011; Wang et al., 2013). In many
occasions, this could reduce fish production and results in
death of farmed species (Barcellos et al., 2004; Kristiansen
et al, 2004;. Schram et al., 2006; Boscolo et al., 2011).

The aim of the present study was to establish the effect
of stoking density of rainbow trout (Oncorhynchus mykiss),
cultivated in raceways on growth performance, feed conver-
sion and fish production.

Materials and Methods

The experiment was conducted in the fish farm Ribena
Ltd, Zlatna Panega. The total area of the rainbow trout farm
is 100 ha, it’s annual production — about 300 000 kg per year.
This makes the farm a leading one for the country. Two dif-
ferent stocking densities were used. The control group (C)
was stocked at 150 fish /m* (SD, ) and the experimental group
(E) — at 125 fish/m? (SD,). Each variant had three replica-
tions, respectively C, C, C, E| E,and E,. A total of 30 000
fish were randomly divided into 6 raceways (5 000 fish/ race-
way). In the beginning of the experiment, the weight of fish
was about 21-22 g. All replicates were manually fed 6 times
a day. The daily ration was divided into six parts, offered at
equal time intervals: 08.00, 10.00, 12.00, 14.00, 16.00 and
18.00 h. The feed was pelleted, with 45% crude protein. The
duration of the experiment was 60 days from October 14 to
December 12.

During the experiment, water chemical parameters were
monitored. Samples of water were obtained at 50 cm below
the water surface. They were analysed at 3-day intervals for
amount of dissolved oxygen (ppm); water pH and tempera-
ture (°C). The growth performance of rainbow trout from
control and experimental groups was monitored through
control catches of 40 fish from each group in the beginning,
middle and end of the trial. At the end, feed conversion ratio
(FCR), fish production (kg/m?) and mortality rate (%) of fish
were calculated for all replications.

Results and Discussion

Water temperature

During the experiment. the water temperature in race-
ways varied within the optimum range for rainbow trout
(from 12 to 17°C, Figure 1).

18

16 ——
4 /V
D o—

10

°C

IS

5]

(=]

1357 91113151719212325272931333537394143454749515355575961

Fig. 1. Water temperature

Water pH
The water pH in the fish farm was optimal for the farmed
species — from 6.7 to 8.0 (Fig. 2).
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Fig. 2. Water pH

Water oxygen content

The amount of oxygen dissolved in water during the ex-
perimental period varied within the allowances of the spe-
cies: 8.0 — 8.5 ppm (Figure 3).
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Fig. 3. Water oxygen content

Feeding of rainbow trout

During the experiment, fish were fed daily extruded feed
and the ration was divided into 6 equal parts. Fish from all
groups, control and experimental, were weighed at 15-day
intervals and their daily ration was corrected as percentage
of the total biomass. The feed conversion ratio of rainbow
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trout from all experimental replications were substantially
lower as compared to fish from control replications (p <0.05)
(Figure 4).
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Fig. 4. Feed conversion ratio

Growth performance of rainbow trout

Average initial body weight of rainbow trout from all
control and experimental replications were similar: 21.2 —
21.9 g, without significant differences (p > 0.05) (Table 1,
Figure 5).

In the middle of the trial, the live weight of rainbow trout
from the three experimental replications was statistically sig-
nificantly higher than that of control fish (p<0.001) (Table 1,
Figure 6).

The final live body weight of rainbow trout is presented
on Figure 7.

Fish from all experimental replications exhibited a more
intensive growth and higher body weight than control fish
(p <0.001) (Table 1, Figure 7).

The fish production of all experimental rainbow trout
replications stocked at SD, was considerably higher than that
in controls (p<0.01) (Figure 8).

Fish production increased parallelly to stocking density,
but on the account of individual live weight of fish.

Table 1
Growth performance of rainbow trout (g)
Group C C, C, E, E, E,
n=40 n=40 n=40 n=40 n=40 n=40
Initial body weight, g X 21.4 21.7 219 213 21.7 21.20
Sx 1.96 1.91 1.52 1.64 1.87 1.44
Cv 3.84 3.65 2,30 2.68 3.50 2.06
Middle body weight, g X 65.1a 67.2B 68 c 70 a 7248 74.8 ¢
Sx 3.99 3.53 4.13 3.26 2.93 3.19
Cv 15.88 12.48 17.07 10.68 8.61 10.16
Final body weight, g X 145.20d 146.70 e 1434 f 161.40d 163.10 e 160 f
Sx 7.62 6.77 5.96 5.10 5.46 5.77
Cv 58.11 45.90 35.48 26.04 29.78 33.34
The difference among mean values within a row marked with the same letters are statistically significantly different: a-a; b-b; c-c; d-d; e-e; f-f
p<0.001
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Fig 5. Live body weight at the beginning of the experiment
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Fig 6. Live body weight of rainbow trout in the middle
of the experiment
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Similar results were reported by other researchers in
studies on optimisation of fish stocking densities (Hassan et
al., 2006; Rowland et al., 2006; Khatune et al., 2012).

Mortality rate of rainbow trout

The mortality rate of rainbow trout from the experimen-
tal replications was consdierably lower (p <0.001) than this
one of fish from control group at SD, (Figure 9).

Conclusions

The farming of rainbow trout at stocking density of 125/
m? had positive effects on production traits of the farmed fish
species as followed:

increased growth performance by 11.30 %;

reduced FCR by 10.84%;

reduced mortality rate by 17.39%.

The total fish production was by 6.47% higher at stock-
ing density of 150 fish/m? although the production traits of
fish were better at stocking density of 125 fish/m?
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