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ABSTRACT

An experiment on isolate Symbiodinium sp. from Hippopus hippopus was carried out to determine growth
medium and optimum salinity for in vitro culture of the symbiont. The split-plot factorial design with two factors was
applied with 3 replications. The first factor was medium with 2 levels, namely f/2 and modified GPM. The second
factor was salinity with five levels i.e. 20, 25, 30, 35 and 40 PSU. All treatments were incubated under continuous light
(2600 lux) and 25 °C. The maximum growth was reached at day 16 and there was significant interaction (p<0.05)
between medium and salinity. The maximum density (64.8 x 10*cell/ml) was found in media f/2 and salinity 35 PSU.
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INTRODUCTION

Symbiodinium are dinoflagellate symbiont
(commonly known as zooxanthellae) that form
mutualistic relationship with various marine inver-
tebrates and protists, including Cnidaria, Platyhel-
minthes, Mollusca, Porifera and Foraminefera
(Trench, 1997, Stat et al., 2006). Among tropical
reef community, zooxanthellae are the most im-
portant producer which estimated to range from 1
to 10% of total benthic productivity (Muscatine in
Kuhl et al., 1995). In tridacnid clams, zooxanthel-
lae live in tubules the emanating from the host stom-
ach in close proximity to the haemal-sinuses
(Norton et al., 1992). The phototrophic algae di-
rectly absorb nutrient (mostly ammonia) from the
haemolymph of the clam’s blood supply and on the
other hand release their metabolites such as glyc-
erols to be absorbed by the host.

Various strains of zooxanthellae have been
cultured in laboratories. In vitro culture zooxan-
thellae has been used to investigate their physi-
ological characteristics, such as response to pho-
toperiod (Lerch and Cook, 1984), photoadaptation
(Chang et al., 1983; Iglesias-Prieto and Trench et
al., 1994, 1997), thermal adaptation (Iglesias-Prieto
et al., 1992), etc.

One strain isolated from Hippopus hippopus
from Pari Island in 2008 has been kept in {/2 me-
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dia in the laboratory of Research Centre for Ocean-
ography, LIPIL. To further maintenance, medium
used is first interest of study. It was questioned if
a medium contained soil extract could replace /2
media for the dinoflagellate symbiont, following
Tompkins et al. (1995) who stated that medium
with soil extract was a good medium for mainte-
nance culturing of many marine species.

This is a preliminary study on the culture con-
dition favouring a new Symbiodinium sp. strain
isolated from horse’s hoof clam, Hippopus
hippopus. The experiment was carried out to de-
termine growth medium and optimum salinity to
culture the symbiont in vitro.

MATERIALS AND METHODS

A culture of Symbiodinium sp was obtained from
the Research Centre for Oceanography Labobatory
of Microalgae Cullture. This strain was originally iso-
lated from giant clam Hippopus hippopus cultured
in Kepulauan Seribu, Indonesia. They were grown
in 125 ml Erlenmeyer flask containing 50 ml fil-
tered seawater enriched with media /2 and GPM
according to Guillard (1975) and Loeblich (1975)
respectively. After inoculation with the algae, con-
tainers were placed under 3 fluorescence 40 watt
lamps (2600 lux) at 25°C.
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For experimental purpose, ‘starter’ in media f/
2 and GPM were acclimatized in five different sa-
linities (20, 25, 30, 35 and 40 PSU) until reaching
stationary phase before being used as inocula.
Factorial experiment with three replicates was
carried out to assess salinity tolerance of
Symbiodinium sp in different culture condition.
Factor one was culture medium, i.e. /2 and modi-
fied GPM. Factor two was five levels of salinity,
i.e. 20, 25, 30, 35 and 40 PSU. Starter cultures
were inoculated into each treatment medium to
make uniform initial density of 10* cells/ml. Cell
densities of each treatments were counted using
Improved Neubauer Haemacytometer. Cells count-
ing were conducted at day 7, 10, 13, 16 and 19
after inoculation respectively. Before sampling, cells
attached on Erlenmeyer flasks surface were
scraped off by sterilized ose needle and stirred to
distribute the particle evenly.

Statistical analysis was performed using
MINITAB software program. A two-way analy-
sis of variance was performed and specific differ-
ences in mean density for each sample were iden-
tified.

RESULTS

Cell counts of Symbiodinium sp. grown in {/2
medium were significantly higher (p<0.05) than that
of in modified GPM medium (Fig. 1). The mean
density observed in each treatment is summarized
in Table 1. Interaction between media and salinity
was not obvious at day 7 after inoculation, but in-
teraction was more obvious afterwards. The high-
est cell density was obtained from Symbiodinium
sp. grown in /2 at 35 PSU. At day 7, cell density

grown in 35 PSU was significantly (p<0.05) higher
than those grown in others salinity except 30 PSU
(Figure 1A). At day 10, cell densities grown in 30,
35 and 40 PSU were significantly (p<0.05) higher
than those grown in 20 and 25 PSU (Fig. 1B). At
day 13, cell densities grown in 30, 35 and 40 PSU
were significantly higher than those grown in 20
and 25 PSU (Fig. 1C). The maximum density was
reached at day 16. At this day the interaction be-
tween medium and salinity was significant (p<0.05)
and the high densities were found in 30 (5.87 x 10°
cell/ml) and 35 PSU (6.48 x 10° cell/ml) which
were significantly higher than those grown in 20
and 40 PSU (Fig. 1D). At day 19 the growth de-
creased but the cell density in medium /2 with
salinity 35 PSU was still the highest and signifi-
cantly higher than other groups (Figure 1E).

DISCUSSION

In vitro culture of S'ymbiodinium sp. was
grown best in f/2 at 35 PSU based on this experi-
ment. Optimum salinity for the Symbiodinium
growth was 35 PSU, demonstrating the true ma-
rine species. This was in agreement with
McLachlan (1973) who stated that 35 PSU was
‘normal’ salinity for the oceanic microalgae.

Symbiodinium sp. grown in modified GPM
medium in our experiment was not responded well.
We employed modified GPM to grow
Symbiodinium in reduced salinity in our experi-
ment, following Blackburn et al. (1989) and
Loeblich (1975) who have been used the medium
for growing dinoflagellates. The dinoflagellate sym-
biont was expected to grow better in modified GPM
than f/2, for the medium contain higher concentra-

Table 1. Cell density of Symbiodinium sp. (x 10*+ se) grown in f/2 dan GPM media at different salinities (temperature

25 °C, continuous light intensity 2600 lux)

Day 7 Day 10 Day 13 Day 16 Day 19
F/2-20 2.00 + 0.50 6.08 £ 1.45 6.13+0.35 1470+344 11.53+1.77
F/2-25 443+1.18 6.53+1.39 11.80+4.54 39.30+7.45 23.23+7.23
F/2-30 730+286 26.65+1.88 3443+385 58.73+5.06 38.52+1.78
F/2-35 920+1.18 2540+210 42.28+892 64.80+7.07 59.17+7.02
F/2- 40 3.77+129 21.8+1.74 25.20+4.31 40.90+1.08 32.27+7.27
GPM - 20 1.73 £ 048 277 £0.19 3.58 £0.39 6.17 £ 0.55 1.80 £0.12
GPM - 25 2.03 £ 045 343+055 11.17+1.88 6.57 + 1.47 6.20 £3.76
GPM - 30 2.50 £0.49 3.10+042 13.63+4.56 4.47 £ 0.63 2.87 £0.50
GPM - 35 3.93 £ 0.67 4.05 + 0.56 7.95+1.58 4.97 +1.34 2.70 £0.91
GPM - 40 1.73+0.18 2.70 + 0.46 8.77 £0.56 5.13+0.90 413 £1.87
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tion of nitrogen (1.98 X 102 vs. 8.82 X 10 mol
N) and phosphate (2.01 X 10 vs. 3.62 X 10 mol
P). Modified GPM also contain soil extract which
is more natural. Theoretically soil extract provides
various elements and vitamins needed for plant
growth, complexing toxic metals and keep iron in
solution (Harrison, 2005).

However there was no change in cell densi-
ties of Symbiodinium sp. grown in modified GPM
medium. The cell densities of Symbiodinium sp.
grown in f/2 were higher than those grown in modi-
fied GPM medium (Fig. 1). Belda et al. (1998)
and Belda & Yellowlees (1995) observed consis-
tent N:P ratio in zooxanthellae from giant clam,
which is >30:1. Belda & Yellowlees (1995) ob-
served no significant difference in phosphate up-
take between zooxanthellae treated in elevated
phosphate or control. Zooxanthellae hosted in gi-
ant clam were use to live in limited nutrient in situ,
particularly in phosphate starved condition (N:P ratio
>30:1).

Medium f/2 was probably more suitable for
culturing zooxanthellae isolated from giant clam in
vitro. This medium has N:P ratio 24:1 close to the
natural ratio of zooxanthellae (N:P ratio >30:1) if
comparing to modified GPM (N:P ratio 10:1). From
the historical-list of growth media for culturing
zooxanthellae, medium f/2 was commonly used to
culture zooxanthellae in vitro (Anonymous, 2009).

CONCLUSION

The best growth of Symbiodinium sp. isolated
from Hippopus hippopus was found in f/2 me-
dium with salinity 35 PSU in maximum density of
64.8 x 10*cell/ml at day 16. Medium /2 was suit-
able for growing the symbbiont dinoflagellate.
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