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Abstract 

The growth of the brown marbled grouper Epinephelu.s fuscoguttatus (ForsskAl) and 
the camouflage grouper E. polyphekadion (Bleeker) was evaluated under hatchery, nurs
ery and growout culture conditions in the hypersaline waters off the Red Sea coast of 
Saudi Arabia. Under hatchery culture conditions, the growth of E. fuscoguttatus larvae 
was significantly faster (P<0.05) than that of E. polyphekadion after day 30 and larval 
metamorphosis initiated from day 35 onwards in E. f1,scog1Lttatus and after day 40 in E.

polyphekadion. On day 45, the metamorphosed larval size of E. fuscoguttatus was signifi
cantly higher (P<0.001) than that of E. polyphekadion. The fast larval metamorphosis of 
E. fuscoguttatus compared to that of E. polyphekadiou is of great advantage for commer
cial applications. Faster growth rate and high food conversion efficiency of E. fuscoguttatus 
compared to E. polyphekadio,i during the nursery rearing period shows that it is possible
to obtain about 50g-sized fingerlings of E. fuscoguttatus for stocking in the growout pro
duction facilities in about two months compared to the four months required t.o achieve the
same size in E. polyphekadion. Under growout culture conditions using a flow-through
tank culture system, the growth performance of these groupers under different stocking
densities of 5, 15 and 45 fish m·3 was evaluated for the first time. After seven months, the 
size of E. fuscoguttatus averaged 578.0-Gl8.5g, with FCR averaging 1.24-1.73. After 12 
months, E. polyphekadion size averaged 513.3-544.Gg, with FCR averaging 2.05-3.75. A sig
nificant increase (P<0.05) in growth (2.34:t:0.llg fish·1 d·1 ) and yield (26.07:t:2.28kg m·3) in
E. {ttscoguttalus at a high stocking density of 45 fish m·3 compared to E. polyphekadion
(growth 1.31:t: 0.77g fish·1 d·1 and yield 17.33±0.53kg m·3) show that E. fuscoguttatus is
more suitable for commercial applications than E. polyphekadion. The present investigation
suggests the possibility of raising groupers to marketable size in land-based intensive tank
culture systems, instead of in conventional sea cages.



Introduction 

The epinepheline serranid groupers are commercially important marine 
food fish in several countries, especially in Southeast Asia and the Middle 
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The source of seawater and water quality used was the same as in larval rear

ing. The water exchange was about 3-4 times d·1 in the flow-through nursery

tanks. 

The fish were sampled monthly to monitor growth. During sampling, the 

fish were collected at random and anaesthetized with 'Quinaldine sulfate', an 

ionized form of Quinaldine as a water soluble crystaline powder, supplied by 

ARGENT Inc., USA. After recording length and weight, the fish were immedi

ately released in aerated running seawater to recover from the anaesthetic ef

fects before releasing them in the nursery tanks. Due to the fast growth of E.

fuscoguttatus the nursery rearing period was terminated on the third month 

of the culture period and E. polyphekadi.on was kept in the nursery tanks up 

to four months until the fingerlings reached about 56-59g size before introduc

ing in the growout tanks. 

Growout Production 

After a nursery period of 90 days, E. fuscoguttatus fingerlings were 

graded and 127-13lg size fingerlings were selected for stocking in growout pro

duction tanks. E. polyphekadion fingerlings were graded after a nursery pe

riod of 120 days and 56-59g size fingerlings were stocked in growout produc

tion tanks. The fingerlings were stocked in 3m dia. x 1.4m deep and 10m3

working volume round fiberglass growout production tanks at different stock

ing densities of 5, 15 and 45 ind. m·3. Due to restricted availability of tank 

facilities, two replicates were used for each treatment. The water exchange was 

about five times d·1 in the flow-through tank culture system. The fish were

hand fed twice a day in the morning and evening. A locally-formulated, 4.5-

6mm size moist pellet feed with 40.9% crude protein was used for feeding in 

the morning and trash fish, mainly constituted of Herklotsichthys spp., was 

used for feeding in the evening. Table 2 show the formulation and proximate 

analysis of the FFC (Fish Farming Center) moist pellet feed. The pellet and 

trash fish were fed at a ratio of 1: 1. Although the fish were hand fed to satia

tion, the feed ration consisted of up to 5% of body weight during the first three 

months, 3% during the 4th, 5th and 6th months of the culture period and 2% 

from 7th month onwards until harvesting - E. fuscoguttatus at the end of a 

seven-month growout culture period and E. polyphekadi.on at the end of a 12 
-month culture period to achieve final fish size. The feed rations were adopted

from commercial farmers in Southeast Asian countries and to understand the

growth of groupers under restricted feed regimes, since feed is a major cost of

production under commercial culture conditions.

The fish were not graded throughout the seven- and 12-month growout 

periods to observe size diversity within the population as well as to maintain 

the stocking densities. The fish were sampled monthly to monitor their 

growth. They were not fed for 18 h before sampling. During sampling, the 

fish were collected at random and anaesthetized with 'Quinaldine sulfate'. After 

recording the length and weight, the fish were immediately released in aerated 

seawater to allow them to recover from the anaesthetic effects, after which 

they were released in the growout tanks. 
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Faster growth rate and high food conversion efficiency of E. fuscoguttatus 

than that of E. polyphekadwn observed during the nursery rearing period show 
that it is possible to obtain about 50g size fingerlings of E. fuscoguttatus for 
stocking in the growout production facilities in about two months of nursery 
rearing period instead of waiting for four months to achieve the same in E. 

polyphekadwn. The average daily growth rate (1.42 g fish·1 d· 1) as well as the 
SGR (5.19) of E. fuscoguttatus obtained during the present investigation is 
much higher than in the juvenile stages of other grouper species observed 
under experimental conditions (Abdullah et al., 1987; Kayano et al., 1990, 
1993; Orvay et al., 1992; Chen and Chung 1994; Chen and Tsai 1994). Previ
ous investigations also show that the growth rate of groupers is species-specific 
and depends on culture conditions (Chua and Teng 1979; Lee 1982; Sakares 
and Sukbanteang 1985; Sakares and Kumpang 1988; Kohno et al., 1989; 
Tacon et aL, 1991b; Hamsa and Kasim 1992; Chao et al., 1993). 

During the growout culture period, no significant differences (P>0.05) in 
growth rates were observed at different stocking densities within the same 
species. This finding is similar to the observations of Chua and Teng (1979) in 
E. ma1abaricus (reported as E. salmoides). However, E. fuscoguttatus exhib
ited a significantly high (P<0.05) growth rate (2.34±0.llg fish· 1 d·1) at high
stocking densities of 45 fish m·3 compared to that of E. polyphekadion

(l.31±0.77g fish·' d·1). An average daily growth rate of 2.13-2.34g fish·1 d·1 ob
served during the present tank culture system for E. fuscoguttatus is compa
rable to that of the observations of Tacon et al. (1991b) for E. tauvina (2.87g
fish· 1 d· 1) reared in floating net cages. The growth rate achieved for E.

polyphekadion during this investigation (l.31-l.49g fish· 1 d· 1) is higher than
the growth rate (1.13g fish·1 d· 1) observed for E. polyphekadion (reported as E.

microdon) in French Polynesia (AQUACOP et al. 1990).
The food conversion ratio (FCR) observed during this investigation for E.

fuscoguttatus (1.24-1. 73) shows that feed utilization for the growout production 
of this species is significantly efficient (P<0.05) compared to that of E.

polyphekadion (2.05-3. 75) under commercial farming conditions. The FCR ob
tained for both species show that the feeding utilized during this investigation 
is more efficient than feeding groupers only with trash fish (Chua and Teng 
1978, 1979; Sakares and Sukbanteang 1985; Kohno et al. 1989). Under experi
mental cage culture conditions, using frozen fish and moist pellets, Tacon et 

al. (1991b) obtained FCR values ranging from 0.89-1.80 for E. tauvina which is 
comparable to the FCR observed for E. fuscoguttatus during this investigation. 
However, FCR varied with stocking densities in the culture system. The low 

FCR observed with increasing stocking densities in this investigation is simi
lar to that of E. tarwina under cage culture conditions (Sakares and Kumpung 
1988). The increasing feed efficiency Oow FCR) with increasing stocking densi
ties of groupers could partly be due to decreased metabolic rate at high stock
ing densities (Sakares and Kumpung 1988). Also, high stocking densities 
stimulate feeding (Tookwinas 1990). The high growth rate and feed efficiency 
achieved for E. {uscoguttatus as well as for E. polyphekadwn during this inves
tigation show that the feeding used in this investigation is adequate to achieve 
good growth at the present stocking densities in the tank culture system. 










