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Natural  spawning  of  sand  goby  was  carried  out  in  earthen  ponds  and  eggs  were  then  collected.

Fertilized eggs were incubated in a glass aquaria for hatching. The feed and feeding scheme experiments

were done in the 500 liters (water volume 300 liters) rearing tanks containing 1,000-1,500 of two-day old

larvae (stage at first feeding). It was found that the larvae 3-18 days old (average total length 0.31-0.41 cm)

preferably fed only on rotifer while the 21-27 day-old larvae (average total length 0.44-0.65 cm) fed on roti-

fer and Artemia, and the 30-45 day- old larvae (average total length 0.69-2.15 cm) fed only on Moina.
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Oxyeleotris marmoratus, commonly known
as sand goby, which is considered a first grade fish
in Thailand and Malaysia as well as in other parts
of Southeast Asia, is a commercially important
species for inland fisheries. It is a very popular and
highly demanded fish in the market because of its
taste, non-bony flesh and high protein value.

The growth and survival rate of larval and
juvenile fish are determined by various environ-
mental factors, food supply etc. Mass mortality of
larval and juvenile fish might occur if the food
supply  is  inadequate  (Houde,  1978).  The  food
supply during larval stage is an important factor to
achieve high growth and survival rates. In different
species, the sequential food in early stages differs.
In the early larval stage, the freshwater fish are
generally given rotifer, Artemia or Moina as an
initial diet. At the later stage the larvae or juveniles
are fed minced fish, shellfish and shrimp or an
artificial pellet. It is obvious that fish of different
species require different feeding techniques. The
feed and feeding scheme in the larval and juvenile
sand goby have not been established.

The purpose of this study was to investigate
feed and feeding scheme in the culture of larval
and juvenile sand goby in sequential stages.

Materials and Methods

The experiments of feed and feeding scheme
in culture of larvae and juvenile were carried out
at the facilities of the Fisheries Technology Pro-
gramme, Faculty of Science and Technology, Prince
of Songkla University, Pattani campus, Thailand,
from October 1, 2001 to September 30, 2002. Sand
goby larvae were produced by controlled natural
spawning. The sexually mature fish were cultured
in earthen ponds with stocking density of 2 fish/
m2 and fed fresh fish at 1% of body weight every
other day. Concrete plates as fish nesting were
prepared for spawning activities. Egg observation
at the plates was made once a day at 0800 hr. The
water depth in the spawning pond was 1.5 meter
and 10 % water replacement was carried out daily.
Fertilized  eggs  were  transferred  to  an  aquarium
hatching tank.

The experiments were conducted in the 500
liters rearing tanks (water volume 300 liters) con-
taining 1000-1500 of 2-day old larvae. Rotifers
were given to 2 to 27-day old larvae, Artemia were
given to 16 to 30-day old larvae (rotifer and Artemia
were given to 16 to 27-day old larvae) Moina were
given to 27 to 45-day old larvae (Artemia and Moina
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were given to 27 to 30-day old larvae) twice a day
at the density of 5-10 ind/ml (Tarnchalanukit et al.,
1982; Kungvankij et al.,1986; Eda et al., 1993).
Samples  of  20  larvae  were  randomly  collected
every  day  about  1  hour  after  previous  feeding,
then preserved in 5% buffered formalin solution.
Stomach content of preserved larval sand goby
was later determined. Observations of the size of
mouth opening were measured at each stage.

Results

It was found that the larvae of age 3-18 days
(average total length 0.31-0.41 cm) with 489.59-
1,376.88 µm mouth height consumed only rotifer.
The average rotifer densities in larvae digestive
tract per day of 3, 6, 9, 12, 15 and 18 days old were
58.8, 95.4, 64.0, 88.8, 134.0 and 147.4 ind/larva,
respectively.  The  21-27  days  old  (average  total
length 0.44-0.65 cm) with 1,558.93-2,200.53 µm
mouth height consumed both rotifer and Artemia.
The average rotifer densities in digestive tract per
day of 21, 24 and 27 days old were 126.8, 42.8
and 43.4 ind/larva, respectively while the average
Artemia densities in digestive tract per day of 21,

24 and 27 days old were 54.8, 142.8 and 197.6 ind/
larva, respectively. Larvae of  the 30 days old and
more  (average  total  length  0.69-2.15  cm)  with
2,442.68-2,850.20 µm mouth height consumed only
Moina. The average Moina densities in digestive
tract per day of 30, 33, 36, 39, 42 and 45 days old
were 177.4, 179.4, 214.8, 249.6, 362.8 and 366.2
ind/larva, respectively (Table 1 and Figure 1).

Discussion

Larval  sand  goby  3-18  days  old  (average
total length 0.31-0.41 cm) consumed only rotifer.
The 21-27 days old (average total length 0.44-0.65
cm) consumed rotifer and Artemia. And the 30-45
days old (average total length 0.69-2.15 cm) con-
sumed only Moina. The food supply during larval
stage is potentially important factor to achieve high
survival and growth rates. Mass mortality of larval
and juvenile fish might occur if the food supply
was inadequate (Houde, 1978). Different species
require different sequential food during the early
life stages. Watanabe et al. (1983) described the
food regimes used most extensively in the larvae
of  various  fish  production  in  Japan.  In  newly

Table 1. Amount of food uptake in a day of sand goby

in each stage

Number of food/larva/day (days )

Rotifer Artemia Moina

3 58.8
6 95.4
9 64.0

12 88.8
15 134.0
18 147.4
21 126.8 54.8
24 42.8 142.8
27 43.4 197.6
30 177.4
33 179.4
36 214.8
39 249.6
42 362.8
45 366.2

Larval age

(days)
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hatched fish greater than 2.3 mm of body length,
rotifers were exclusively given as an initial feed,
when fish reached 7 mm or more, marine copepods
such as Tigriopus, Acartia, Oithona and Paracalanus
were given. Brine shrimp, Artemia salina, were
frequently  used  for  the  larvae  of  many  species
during shortages of marine copepods. Larvae larger
than 10 to 11 mm were fed minced fish, shellfish
and shrimp or an artificial diet. Tsukashima and
Kitajima (1981) reported the rearing of larval and
juvenile filefish, Stephanolepis cirrhifer, up to the
stage of young fish. They were fed rotifer, Tigriopus
japonicus, Artemia and subsequently fish meat.
The sand goby of 3-27 days old (larval stage with
mouth  height  of  489-2,200  µm)  were  fed  zoo-
plankton such as rotifer and Artemia at the start of
feeding. Sand goby of age 30-45 days old (mouth
height of 2,442-2,850 µm) consumed only Moina.
At this age the young sand goby is classified as
juvenile, while its food particle size and character
are in transformation. The juvenile stage of sand
goby developed to consume Moina and slowly than
did green catfish. Larval green catfish of age 2-10
days old were fed with Moina only and the feed

Figure 1.  Mean total length of larval sand goby according to age and feeding scheme

completely changed to commercial pellet when
they were 16 days old (Amornsakun et al., 1998).

The mouth height of larval sand goby (489
µm) at the start of feeding on rotifer was similar in
size to that of green catfish and red-tail catfish, but
type of living food organism at the start of feeding
was different. Green catfish and red-tail catfish
started to feed on Moina when the mouth heights
were 553 µm at 52 hr after hatching and 534 µm
at 64 hr after hatching, respectively (Amornsakun
et al., 1997 and Amornsakun, 1999). The mouth
height of larval sand goby at the start of feeding
was larger than those of rabbitfish and grouper.
Juario et al. (1985) reported that the mouth of the
larval rabbitfish, Siganus guttatus (Bloch), was
about 125 µm wide when feeding started 2 days
after hatching on rotifers. Maneewong et al. (1986)
reported  the  mouth  size  of  the  larval  grouper,
Epinephelus malabaricus (Bloch and Schneider),
was 169.7±16.1µm to consume rotifers 91-100 µm
in  width.  The  larval  sand  goby’s  mouth  size  is
considered large compared to others.  However,
its  first  feeding  appeared  to  be  on  small  living
organisms.
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