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Osmoregulation, Metabolism of Tiger Grouper (Epinephelus fuscoguttatus)

and the Potential for Farming
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Abstract

Tiger grouper, Epinephelus fuscoguttatus is generally only consider to be a
candidate for marine aquaculture even though wild populations are found in estuarine
and sea water habitats. However, there are two important knowledge still absent
consisting a) the effect of salinity on osmoregulation and metabolism and b) the effect
of salinity on their overall growth performance. The present study addresses these two
questions. Firstly, the effect of salinity (10, 20 and 30 ppt) on grouper osmoregulation.
Plasma osmolarity, ion (Na', CI, K' and Ca), gill Na'/K'-ATPase activity (NKA),
oxygen consumption, ammonia excretion, haematological parameters and blood
glucose and lactate were examined at regular intervals for 42 days. Two separate sets
of Epinephelus fuscoguttatus , juveniles (small size) (body mass ranging from 6-8 g
wet weight) and adults (large size) (body mass of 120-180 g wet weight) were
acclimated at a salinity of 30 ppt for 2 weeks and then transferred directly to gradually
decreased salinity of either 10 or 20 ppt.. Result of the first experiment show that tiger
grouper is strongly hyposmotic to sea water with plasma osmolarity between 263-478
mQOsm. Kg_1 for small size groupers and 359-385 mOsm. Kg_l for the large ones
although weakly hyperosmotic was observed in large size groupers at salinity of 10
ppt. Gill NKA of small size groupers showed lower values in highest salinity
(10>20>30 ppt) but higher values were found in the large ones. Blood Na' of small
size groupers was strongly hypoionic concentrations and remained constant (171-186
mmol.l_l), while osmoconformers within a wide range of salinities (600-900 mOsm.

Kg_l) was observed in the large ones. Blood Cl (212-403 mmol.l'l) was hyper-



hypoionic regulation in small size groupers but large size groupers were
osmoconformers at all salinities test. . The regulation of blood K and Ca were
similar pattern in both of small size and large size groupers. Blood glucose level
increased significantly with salinity. However no significant difference was found in
blood lactate in both of small size and large size groupers. Haematocrit and
haemoglobin increased with salinity in both of small size and large size E.
Sfuscoguttatus. The rates of oxygen consumption of small size groupers initially
decreased with salinity before increasing again at 30 ppt. The salinity range of 10-30
ppt had no effect on ammonia excretion rate in E. fuscoguttatus. Secondly, we
evaluated the potential of culturing tiger grouper in salinities of 10, 20 and 30 ppt by
examining the effect of salinity on growth, which was assessed by measuring standard
length and body weight at regular intervals for 42 days. In addition, Feeding rate (FI),
Specific growth rate (SGR), Coefficient of condition (kc) and food conversion ratio
(FCR) were also calculated as was the effect of salinity on plasma osmolarity. At the
end of this experiment, the final weigh (41.61+4.21 g) and the specific growth rate
(1.60+0.28 %/day) of small size grouper (E. fuscoguttatus) were significantly greater
at 20 ppt than fish in all other treatments, however the highest final of weigh
(253.884+25.29 g) and specific growth rate (1.32+0.15 %/day) of the large size E.
Jfuscoguttatus were found at salinity of 30 ppt . The highest FI (2.65+0.3 g/day) and Kc
(1.52) and lowest FCR (1.79£0.44) of small size groupers were also observed at 20 ppt
. Highest FI and Kc and lowest FCR of the large ones were observed at 30 ppt, with
the value of 16.00+£0.15 g/day, 1.42 and 2.63+0.40 , respectively. Thus we conclude
that the 20 ppt is optimum salinity for growth of small size and 30 ppt for large size of

E fuscoguttatus.



