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ABSTRACT
In Vietnam, marine several species of mol-
Iuscs have been mass cultured from larval
to juvenile stages. The feed given to the
mollusc cultures has mainly been the
microalgae Chaetoceros muelleri, Platy-
monas sp., Nannochloropsis oculata, and
Chlorella sp. This paper reports how the
above microalgae are cultured and main-
tained at the Research Institute for Aquac-
ulture No. 3.

INTRODUCTION
Microalgae are an indispensable live feed in
the culture of molluscs. The composition and
quality of algae have to meet the necessary
metabolic requirements of the larvae. In
addition, the feed should have the proper
size in relation to larval dimensions and be
easy to digest. Careless practices or unsani-
tary conditions in connection with
phytoplankton culture will result in con-
tamination of cultures and subsequent prob-
lems in rearing of molluscs. Good quality
food is vital to a successful hatchery (Shau-
Wai 1999 p. 275). The microalgae species
Chaetoceros muelleri, Platymonos sp.,
Nannochloropsis oculata, Chlorella sp. are
used in cultures world-wide because they filI
the above needs of the larvae (I-Chiuliao ef
aI. 1991; Okauchi 1991).

MATERIALS AND METHODS
Species of microalgae are either collected
from natural sea waters inVietnam (Truong

Ngoc An) or strains are obtained from for-
eign countries. Microalgae are isolated by
two principal methods: Dilution or streak
plate (Trung Quoc 1980). Pure strains are
streaked onto the agar surface enriched with
nutrient in Petri dishes, and then kept at
temperatures of 25-28'C and a light inten-
sity of 1700-1800 lux. After 8-10 days light
intensity is lowered and temperature ad-
justed Lo20-22"C.

Strains are maintained in liquid medium
at 5-6 "C without light. Pure microalgae Erre

cultured in glass tubes with screw caps.
When microalgae reach the last of exponen-
tial growth phase with the best vitality and
quality they are collected and conserved'in
refrigerators at temperature of 5-6 'C.

Strains are either maintained in semi-liq-
uid medium at temperatures of 5-6 "C with-
out light, or in semi-liquid medium under
more normal temperature conditions. In the
first case pure microalgae are cultured in
glass tubes with screw caps containing agar
slant, after that kept in refrigerators at tem-
perature of5-6'C. In the second case pure
microalgae are also cultured in glass tubes
with screw caps. When microalgae reach the
Iast of exponential growth phase, with the
best vitality and quality,light intensity and
temperature are reduced. However, when
maintaining microalgae, we should periodi-
cally transfer I-2 ml old cultures to new
medium to avoid cell degradation.

We culture both indoors and outdoors. In-
door the microalgae are cultured in test
tubes, flasks (500 mI, l litre, 2I7tre),vessels
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(10 litre, 20litre) put under the light of two
4O-watt fluorescent bulbs, temperature 24-
27 "C, salinity of 25-30 Voo.To minimise the
risk of contamination, no aeration is pro-
vided, all the flasks being shaken daily in-
stead. Outdoor culture is conducted in 40-
50 litre polyethylene bags or 500-1000 litre
cement tanks under natural light and
temperature. All the cultures are provided
with strong aeration.

For Chaetoceros muellerl, we use a culture
medium composed of 20 mg KNO3, 0.1 mg
FeC6H5O7, 3 mg Na2SiO3, 3 mg KH2PO4,
1000 ml sea water. For Platymorlas sp.,
Nannochloropsis oculata, Chlorella sp., the
formulais 50-100 mgKNO3, 10 mgKH2POa,
0,1mg FeC6H5O7, 1000 mI sea water.

In summary our methods are in accord-
ance with normal practice for microalgae
culture. The steps are as follows:

Contaminated strains

Tlopical Marine Mollusc Programme (TMMP)

Test tubes 
- 

Maintenance
ll

IVIass culture 

- 

Flasks 

-rRESULTS AND DISCUSSION
Indoor culture

Prm,uru Becrlls-nloprrvre
C haetocero s rnuelleri.

By observing the development of the aI-
gae in the 500 ml flask and 10 ml vessel, we
found that the development of Chaetoceros
muelleri cultured in the laboratory is very
fast. The peak density of 267-360 x l-04 cells/
ml is attained within 5-11 days after inocu-
lating, starting from an initial density of 30-
33 x 10a cells/ml. The stationary phase lasts
only 2 to 3 days; after that the algal density
rapidly decreased. Chaetoceros muelleri crtl-

tured in 500 ml flask has a longer period of
development, greater peak density, and
slower death phase than that cultured in a
10 litre vessel (Table 1)

Table 1. Growth ofChaetoceros rnuelleri
' cultured in the laboratory at24-27 "C,30

%o S, under two 40-watt Grolux fluorescent
bulbs and natural light.

Time Density (x 104 cells/ml)
(Days) 500 mI flask 10 litre vessel

Pnvlur,r Cur,onoprrre
N anno c hlo ro p s is o culq,ta.

By surveying the development of this spe-
cies in the 500 ml flask, we got the results
shown in Table 2. Nannochloropsis oculata
cultured in the laboratory has a very long

Table 2. Growth of Nannochloropsis
oculata cultured in the laboratory at
24-27 "C, 30 7oo S, under two 4O-watt
Grolux fluorescent bulbs and natural
Iight.

Time Density (x 106 cells/ml)
(Days) 500 ml flask
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period of development. The stationaryphase
is prolonged (Iasting 18 days). The death
phase occurs slowly. The peak density is very
high ( 34 x 106 cells/ mI).

Platym.onas sp.
The initial density is 30 x 104 cells/ml. The

peak density reaches 132 x LOa cells/ml 30
days after inoculating. The average density
of this algae reaches 116 x 104 cells/ml 22
days after inoculation (this is the time of
transferring to form a new volume).

Chlorella sp.
The initial density is 75x l0acells/ml. The

average density ofChlorella sp. reaches 5 x
106 cells/ml, 6-7 days after inoculation (this
is the time of transferring to form a new
volume). The peak density is 6 x 106 cells/
ml lOdays after inoculation.

In general, both Platymonas sp. and
Chlorella sp. have a relatively long period
of development. However, all the above study
results show that the maximum cell density
vary greatly with the ceII size of the species

cultured and the size, shape of the culture
vessels. The smaller the size of algae is, the
higher is the maximum cell density. The
smaller the size of culture vessels, the
greater is the maximum cell density. For
example, Platymonas sp., which is much
larger t}aan Nannochloropsis oculata, does
not reach the same maximum ceII density
in culture. Nannochloropsis oculata,
Chaetoceros muelleri cultured in 500 ml
flask have a larger population than in a 10

litre vessel.

Outdoors mass culture
Mass culture of some microalgae species
yielded the results shown in Table 3. The
optimum moment of harvest is at the end of
the exponential phase. Our study showed
that microalgal density cultured in semi-liq-
uid media with agar surface in the bottom
oftest tubes is has a higher population size
than that in liquid media without agar bot-
tom. For example (Figure 1), the peak den-
sity of Chaetoceros rnuelleri on the 14th day
is 1650 x 104 cells/ml for semi-liquid media
while only 910 x 104 cells/ml for liquid me-
dia.

Maintenance of strains
Microalgae can be maintained on agar plates
for long periods: N. oculata; P. sp.; Ch. sp.
for 5-6 months; Ch. rnuelleri for 3-4months.
This is a good and convenient method of
maintaining microalgae. During of mainte-
nance, microalgae are kept in good quality
and uncontaminated. However, this method
is mainly used for species of the phylum
Chlorophyta.
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Figure 1: Chaetoceros m.uelleri cultured in the test
tubes. T1 : Ch. muelleri cultured in liquid me-
dium. T2: Ch. rnuelleri cultured in semi-liquid
medium.

Table 3. Onem3culture of microalgae at 28-33 'C, 30-35 VooS, and natural light.

Species Initial density fime of culture Peak density
(x 104 cells/ml) (days) (x106cells/ml)

Density (x 1oa cellslml)

Chaetoceros rnuelleri

N annochlorop sis oculata

Platymonas sp.

Chlorella sp.

36

70

5

15

2-4

10-15

10-15

10-15

1..5-r.7

I4-15

0.7-0.8

5-6
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Maintenance of strains in liquid medium
at temperature of 5-6 'C without light. With
this method N. oculata; P. sp.; Ch. sp. can
be maintained for 2-3 months; C. muelleri
for l-2 months. Microalgae maintained with
this method grow slowly when reinoculated.

Maintenance of strains in semi-liquid
medium at temperature of 5-6 'C without
Iight . This is the best method of long term
maintenance, with high density of microal-
gae 6-8 months for N. oculata; P. sp.; Ch.
sp.; 4-6 months for Ch. muelleri.

Maintenance of strains in semi-liquid
medium with normal conditions requires
costly culture media, considerable care time
and is likely to cause algal impurity. Peri-
odically once a week half of the old stock
volume is to be transferred to form a new
volume.

In general, Ch. muellerl have a shortened
development duration, grow up fast and fade
fast also. As a result, whatever maintenance
methods are used, they undergo short-term
maintenance periods compared with N.
oculata, Ch. sp.,P. sp. The better the qual-
ity of microalgae to be maintained, the
longer the maintenance duration. However,
if the maintenance time is long, the reinocu-
lated microalgae become slower to adapt to
their new habitat.

CONCLUSION
The growbh of Platymonds sp., Chlorella sp.,
Chaetoceros muelleri, Nannochloropsis
oculata species is good at laboratory condi-
tions at temperatures24-270 C, salinity 25-
30 Voo, under two 4O-watt fluorescent bulbs.
Growth is good at outdoor conditions at tem-
peratures 28-32 " C, salinity 30 -33 Voo, under
sunlight. The rate of growth and maximum
density of microalgae vary depending on the
size and shape of the culture container as
well as the cell size. In general, through the

T?opical Marine Mollusc Programme (TMMP)

continued multiplication process, the size
and quality of microalgae are gradually re-
duced; therefore periodic isolation, restora-
tion of cell size are very necessary. For ac-
curate determination of inoculation and
maintenance, time is very important in the
culture of microalgae used as feed for lar-
vae. Maintenance of microalgae in semi-liq-
uid media at temperature of 5-6 "C gives long
duration and high density.
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