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Abstract

The effect of stocking density on growth performance, survival and production of silver pompano, Trachinotus
blochii, (Lacépede, 1801) were evaluated in marine floating cages. Juvenile silver pompano (12.4+4.24 g — 15.65+0.35
g) were stocked into HDPE cages measuring 4 m x 4 m x 3 m. Three treatments with two replicates were used: T1-25
pcsm’>; T2-30 pcsm’®; and T3-35 pcsm™. Silver pompano were fed twice daily with commercial pellets (48% to 44%
protein) at 10%, 8%,6% and 4% body weight for the first, second, third and fourth month, respectively. After 120 days,
the best growth performances (determined in terms of average weight) were recorded in T1 (368.29 g) and T2 (368.0 g)
while T3 (304.0 g) recorded the least growth. Production differed significantly among treatments (P<0.05). Feed
conversion ratio (FCR) of 1.67, 1.58 and 1.85 in T1, T2 and T3, respectively were not significantly different (P>0.05).
Feed conversion efficiency (FCE) ranged from 54.08% to 63.51%. Survival was significantly different among
treatments (P<0.01). Highest survival (100%) was attained in T1 with lower stocking density, followed by T2 (99%) and
T3 (95%). Survival was greatly influenced by the stocking densities in all treatments. Production of silver pompano in
marine floating cages was found to be technically and economically feasible.

Introduction

Marine cage culture nowadays, is gaining more attention among researchers, investors,
stakeholders and commercial producers due to the decline of wild fish stocks. Most of the species
being reared in this condition are marine high value species. The silver pompano, Trachinotus
blochii, (Lacépede, 1801) is considered as a promising species for mariculture because it easily
adapts to the culture environment. It readily accepts formulated feeds since it is omnivorous and has
a rapid and uniform growth rate compared to other farmed fishes. Aside from these, the pompano
has an attractive appearance and a firm, white and tasty meat making it a premium fish popular to
high-end restaurants. The potential market for this high value finfish is enormous considering the
high domestic and international market demand for premium fin fishes (Mc Master et al. 2003).

In aquaculture, growth rate, fish size and total production are the important factors that
determine the price of the fish in the market. It is not surprising then, if farmers will want to
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intensify their cage culture in order to attain higher fish production and higher market price for their
fish. However, intensification of cage culture should not lead to overstocking or overcrowding of the
fish which often results in a high production but smaller-sized and low quality fish. Stocking density
is thus, a major aspect to consider.

Stocking density is an important factor to take into account when ranking families or
progeny groups for growth performance. Fish density is a key factor affecting growth and
maturation of wild and cultured fish besides food supply and its quality, genetics and environmental
conditions (Smith et al. 1978; Khattab et al. 2004). In many cultured species, growth is inversely
related to stocking density and this can be attributed to social interactions (Holm et al. 1990; Haylor,
1991; Miao, 1992; Huang and Chiu, 1997; Canario et al. 1998; Irwin et al. 1999, Silva et al. 2000).
Ellis et al. (2002) demonstrated that rearing fish at inappropriate stocking densities may impair
growth and reduce immune competence due to factors such as social interactions and deterioration
of water quality, which can affect both feed intake and conversion efficiency of the fish.

Social interactions through competition for food and or space can negatively affect fish
growth (Khattab et al. 2004). This study was aimed to evaluate the effects of three stocking densities
on the growth performance, survival and production of pompano T. blochii, (Lacépede, 1801) in
marine floating cages.

Materials and Methods

The study was conducted in the mariculture zone at Padre Burgos, Quezon, Philippines. Six
units of high density polyethylene (HDPE) cages measuring 4 m x 4 m x 3 m were used. Silver
pompano fingerlings were procured at Aquasor in General Santos City, South Cotabato, Philippines.
Stocks were first acclimatized and conditioned in B-net cages until they reached juvenile size.
Juvenile silver pompano (12.4+4.24 g - 15.65+0.35 g) were manually counted and stocked in cages
early in the morning. The net cages used were made of black knotless net (Super G14) for the first 3
months and knotted black nets (mesh size 40cm) during the 4™ month culture period. The
experimental design comprised three stocking densities for the treatments with two replicates: T1
(25 pcsm™), T2 (30 pcsm™) and T3 (35 pcsm™) arranged in a completely randomized design.

The stocks were fed twice a day with commercial pellets containing 48% crude protein for
the 1% month, 46% crude protein for the 2" and 3 month, and 44% crude protein for the 4™ month.
Feeding rate was 10% for the 1% month and thereafter was reduced to 8% for the 2™ month, 6% for
the 3" month and 4% body weight for the 4™ month.

Random sampling was done monthly wherein stocks were individually weighed and
measured to determine the growth and to adjust the feeding ration. During sampling, the stocks were
placed separately in an aerated basin to avoid stress. After 120 days of culture, silver pompano were
harvested by hauling the bottom of the cage net to the surface and by scooping the stocks. Total
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weight and number of silver pompano per treatment per cage were recorded. Daily weight gain
(DWG), specific growth rate (SGR) and feed conversion ratio (FCR) were calculated as described
by Watanabe et al. (1996) as follows:

DWG = (final wt — initial wt)/At; and

SGR (% body weightday™) = [(In final wt — initial wt) 100]/At, where In = natural log.
FCR and FCE described by Yongquing et al. (1994):

(FCR) = feed intakeper weight gain; and

FCE = total weight gain per total amount of feed x100 (Yongquing et al. 1994).

Physico-chemical parameters such as temperature, pH, dissolved oxygen and salinity were
monitored monthly. Temperature and pH were measured using YSI pH10, dissolved oxygen using
YSI DO meter and salinity using a refractometer.

Statistical Analysis

One-way analysis of variance (ANOVA, P<0.05, 0.01) was used to determine if significant
differences existedin the mean growth, survival, feed conversion ratio, feed conversion efficiency
and production among treatments. Scheffe Test was used to compare the significant differences
between treatments. Analyses were carried out with SPSS 13.0 for Windows.

Results

The results of the growth parameters are presented in Table 1. The growth of silver pompano
at three stocking densities was not significantly different among treatments (P>0.05). The best
growth was attained for silver pompano with mean weights of 368.29+25.39 g and 368.0+16.97 g at
harvest in T1 and T2, respectively. This was followed by T3 with a mean weight of 304.0£2.83 g
(Fig. 1). The SGR and DWG did not differ significantly among treatments (P>0.05). DWG ranged
from 2.43 to 2.95 g'day™ and SGR ranged from 2.63 to 2.72% BW:-day™. The FCR was low ranging
from 1.58 to 1.85 but were not significantly different among treatments (P>0.05).

Table 1 shows that the values obtained for feed conversion efficiency were not significantly
different among treatments (P>0.05). It was noted that feed conversion efficiency increased in T1
and T2. Food was converted into fish biomass efficiently as indicated by the highest feed conversion
efficiency of 60.41% and 63.51%, respectively. In T3, food was converted least efficiently into fish
biomass at higher stocking density of 35 pcsm™, as indicated by the lowest feed conversion
efficiency (54.08%).
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Table 1. Growth performance of silver pompano T. blochii, (Lacépéde, 1801) after 120 days culture in marine

floating cages (mean+SD).

TREATMENT

Parameter Tl T2 T3
T1 (25 pcsm™) (T2 30 pcsm?) (T3 35 pesm?)

Initial

Weight (g) 14.1+0.84 15.6520.35 12.4+4.24

Length (cm) 8.8+0.14 9.05+0.07 8.050.35
Final

Weight (g) 368.29+25.39 368.0+16.97 304.0+2.83

Length (cm) 27.6+0.84 28.0+0.98 25.5+0.42
SGR (% BW-day™) 2.72+0.01 2.63+0.02 2.69+0.28
DWG (gday™) 2.95+0.20 2.93+0.14 2.43+0.01
Survival (%)** 100.0+0° 99.0+0.71* 95.0+0.71°
FCR 1.67+0.33 1.58+0.14 1.85+0.048
FCE (%) 60.41+12.5 63.51+6.1 54.08+2.5
Total Yield (kg)* 883.90° 1,049.06" 970.34b*
Production Rate (kg'm®)* 9.21+0.0° 10.930.43" 10.110.02%°

Values having a different superscripts are significantly different (*P<0.05; **P<0.01)
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Fig. 1. Growth performance of silver pompano, T. blochii, (Lacépéde, 1801) after 120 days culture period in

cages.
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Production was significant among treatments (P<0.05). Highest total production was
obtained in T2 (1,049.06 kg), followed by T3 (970.34 kg) and T1 (883.90 kg). Survival was
significantly different among treatments (P<0.01). Highest survival was obtained in T1 (25 pcsm™)
followed by T2 (30 pcsm™) and T3 (35 pcsm™®) at 100%, 99% and 95%, respectively.

The length-weight relationship was determined using the following equation: Wt = 0.021
L2922 (Fig. 2). This equation corresponds to Log W = 1.04954 + 2.9422 log L (r = 0.9903). The
length-weight relationship exhibited a highly significant difference among treatments (P<0.01). The
values relate to the well being index associated to the individuals with highest weights for a given
length (Castillo-Vargasmachuca et al. 2007). The asymptotic values indicate an isometric growth,
that is, the length increases proportionally with its weight.

The mean values of the water parameters are shown in Fig. 3. All water quality parameters
measured had no significant differences among treatments (P>0.05). Mean temperature ranged from
27.0 to 28.5 °C. Concentrations of dissolved oxygen ranged from 6.07 to 7.63 mg'L™, pH from 7.54
to 8.25 and salinity from 30-35 ppt. Water parameters were within tolerable range throughout the
experimental period.
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Fig. 2. Length-weight relationship of silver pompano, T. blochii (Lacépéde, 1801) cultured at three
stocking densities in marine floating cages after 120 days culture period.
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Fig. 3. Mean values of the water parameters throughout the culture period.

Discussion

Preliminary studies with pompano revealed that this species exhibits many favorable traits
for aquaculture: it adapts to intensive culture systems, readily accepts pelleted feed, tolerates a wide
range of salinities, and has high initial growth rates (Groat, 2002). This was also observed during the
4- month culture period in silver pompano.

Results after 120 days culture of silver pompano in marine floating cages showed no
significant difference in mean weights among treatments (P>0.05). Groat (2002), stressed that
juvenile pompano require only two feedings per day and fish fed twice per day had the greatest
mean weight gain and the highest final body weight. Highest growth and survival of silver pompano
were attributed to different size and proximate composition of feed (48%-44%) and the feeding
management practice from the initial stage to the end of the culture period. Several studies on
stocking densities with juvenile, midwater species such as turbot (Scophthalmus maximus), red
porgy (Pagrus pagrus), European sea bass (Dicentrarchus labrax) and gilthead sea bream (Sparus
aurata) revealed varying results. However, European sea bass attained significantly higher growth
rates when stocked at higher densities (2-4 kgm™). Studies on higher stocking densities over 15
kgm™ had been conducted in cage culture of other fish species, such as seabass (Kissil et al. 2000),
salmonids (Roberts and Hardy, 2000), Japanese flounder (Min, 1995) and red sea bream (lkenoue
and Kafuku, 1992). However, experimental studies on growth utilizing lower stocking densities of 5
and 25 fingerlingsm™ have been used for snappers (Benetti et al. 2002) and 1.26 to 3.24
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fingerlingsm™ (Castillo-Vargasmachuca et al. 2007) and this study (25 to 35 pcsm™). Maragoudaki
et al. (1999) and Irwin et al. (1999) reported that juvenile red porgy and turbot exhibit higher growth
rates at relatively low densities (0.7-1.1 kgm™). Silver pompano exhibit a strong schooling
behavior, similar to that of European sea bass and milkfish, indicating that the growth of silver
pompano could be increased at moderate to high stocking densities. However, this could induce
stress and cause growth inhibition since silver pompano are extremely active fish. Lower stocking
densities are sufficient to prove the technical viability of rearing pompano in marine floating cages.

The increases in the average weight of silver pompano in this study were considerably higher
than the studies reported by Cremer and Jian (1999) and Cremer et al. (2001) considering the FCR,
good growth indicators, good economic return and achieving marketable size over a short period of
time. The commercial pellets containing 44-48% crude protein and 12-14% crude fat used in the
study performed satisfactorily in terms of growth and FCR. The findings in this study also conform
with the observations made in the culture of yellow tail (Seriola quinqueradiata) and mutton
snapper (Lutjanus analis) which exhibited good growth rates when fed with formulated feeds
(Watanabe et al. 1991; Benetti et al. 2002).

In this study, the FCR (1.58 to 1.85) is quite similar to that reported by Manomaitis and
Cremer (2007) with an FCR value of 1.84, but better than those reported by Lan et al. (2007) from
2.51 to 2.59, McMaster et al. (2006) with FCR value of 3.0 and Cremer and Jian (1999) with 2.13
and 2.23 with pompano.

The decreasing values of feed conversion ratio obtained in this study with lower stocking
density indicate that progressively larger portion of food was used for growth. Fish assimilated the
feed consumed more efficiently at lower stocking density. The higher FCE with low stocking
density indicates that a higher proportion of the food energy was utilized for growth. The FCE
observed in the present study (54.08% to 63.51%) was quite similar to that reported by Groat (2002)
at 63% to 81% but better than those reported from other studies with pompano. Tatum (1972)
reported an FCE of 30% for pompano while Lazo et al. (1998) showed FCE values of 31% t051%.
In this study, the high FCE observed may be attributed to higher protein composition (48 to 44%)
and crude fats (14-12%) of feeds used.

The survival obtained in this study was very promising (100% to 95%). Almost the same
observations were also reported by Manomaitis and Cremer (2007) and Lan et al. (2007) with
pompano (T. blochii) in cages with a survival rate of 99%. However, lower survival rate was
reported by Cremer and Jian (1999) with pompano (Trachinotus ovatus) in cages (72%) and 42% in
ponds (Mc Master et al. 2006). The high survival rate in this study can be attributed to the proper
acclimatization and conditioning of stocks prior to the experiment. The use of juvenile silver
pompano as initial stock size, the size and composition of feeds, feeding management,
environmental conditions and the water quality in the area were within the tolerable range.
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Throughout the experimental trials, the silver pompano proved to be a hardy fish, and tolerant to a
wide range of environmental conditions.

Conclusion

Cage farming of silver pompano, T. blochii, (Lacépede, 1801) in marine floating cages
showed promising results considering the FCR, survival rate, good growth indicators, and good
economic returns from achieving marketable size over a short period of time. The results of the
study justify the need to commercialize the technology on pompano culture which could serve as a
livelihood for fisher folk and will certainly add to the fish production of the region.
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