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THE CULTURE OF PHYTCPLANKT QN
D.C.V. EASTERSON

The bivalves during development depend mainly on lipids
available in the .egg for their energy requir ements, while as adults
rely chiefly upon ca.rbohydrates. The oyster larvae at thet ime of
hatghing have some quantity of lipid left to meet the initial
metal]_.ic reqzziremenpé, With the initiation of feeding on car.bohy_drate
rich algae ‘they switch over to carbohydrate basedleuergy metabolism,
The smooth switching over of the enargy source and the easy availabi-
1ity of the choice food algae are the two vital factars which detere
mine the swvival of the larvae, '

The bivalve larvae are pelagic, fine particle filter feeders
having opposed ciliated bands. They feed on very small sized
unicellular algae. Therqfcf e in the hatchery production of molluscan

.sead, cultwe of unicellular algae come to occupy a pivotal position.

Choice of the algae

Not all wnicellular algaeart the purpose of being a larval
food argmism, It depands on the following factars. The phytoplank=
ters injgener'al are known to release cartain chemicals a® metabolic
bye products into the medium called extra cellular metabolites ar
exocrines. The exoerins of many algae contain toxins, the quantity
“of uhich depends on the density of the algac. Apart fram this,/the
algnl ecll boundarics become infestod with toxie bacteria, whereby
even otherwise non=toxic algae may acquire toxic gquality. The cell
wall of some of the algare are very thick and resist digestion.
Therefare algae with thin or no cell wall are preferred, Another
importart factor is the size of the cell, The algae should be very
small so that the larvae are able to swallow them, In the following
table the al gae and t heir food value far the bivalve larvae have beell
oampi.led.
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Table 1, Food value of various algae to the bivalve larvae.

Algae
Chlaro gac

Coccomyxa sp.

Chlorella stigmatophara
C, marina

Nannochlaris atomus
Dunaliella tertiolecta
D, euchlara '

Prasinophyceac

Pyramimonas grossi
P, ovata

J Tetraselmis suecica
T, marina
Micromonas pusilla

Hapt ophyceae

Isochrysis galbana
" Dicrateria inornata
D, gilva
Chrysochromulina spp.
Prymnesium parvum

Clrysophyceae

Chromulina pleiades
Monochrysis lutheri

Crypto eae

Crytochrysis rubens
Cryptomonas acuta
Hemiselmis rufescens
H, virescens

Cyanophyceae
Synechococcus clongatus

Bacillariophyceae

Phaedactylum tricornutum
Chaetoceros calcitrans
Cyclotella nana
Skelebonana costatum

Food value

None
"

n
" Low
*Low
Medium

Good
High
High
Medium
High

Very high
f
n

High

Poinsonous

High
Very high

Medium

Medium

None

Low
Very high
L

Medium

Difficult to culture

No eall well
Difficult to cultwre
n

- e

Difficult to cultwre
No ccll wall

Difficult to culture

Difficult to culture
n




- 150 =

The nutritional walue of algae is not always wnifoarm, it is a
function of culture conditions, Furthe it is also found that
mixtue of different algac often give better larval growth. In
order to kecp the congentration of the exocarines low the algal
density should be maintained at an optimum and further a constant
flow of water is also hdpfuli 7

(Masswarc

The glasswire used in phytoplankton culture should be of

barosilicate (Carning @ Pyrex) and neutral in reaction, First the
_new glassware are cleaned in tap water to remove spares and dust
from the packing materials and than soaked in 1% hydrochloric acid
to removc any free alkali present. Afterwards washed in labaratory
detergents (teepol ar lab wash), many times with tap water and
f:.na.]ly rinsed in distilled water for a number of times., Since
copper is to:u.c, the distilled water prepared fram stainless steel
‘or glass still should be wed. It is found that chromium ions are
tozi.c ‘and’ get abscrbed on to the glasswares. Therefare chromic
acid should nét be used to clean the glass vessels, Instead concent=
rated H250 satwrated mth LR. grade sodium nitrate ar hot nitric
acid should be wsed. Finally the culturc.vessels are allowed to
dry well and it is preferred to heat them at 70°C far atleast 1 hr,
Far large scale culture we use Hoffkins flasks and glass®carbouys,

Sea water y

Though artificial sea wata is used in many labaratories
natuwral sea water is prefemed, Sea water collected from the offshare
regions and allowed to age is the best suited. The sea water is
first filtered through cotton wocl supported on a nylon mesh and
then through a whatman No, 1 filter paper. Whatman GJF.C. filter
paper can also be used along with suction., For better results
Millipare membrance filters arc recammended. The filtered sea water
is auwbcclaved at 2 atm far 1 hr.
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ENRICHMEI'T MEDIA

Far special purposes culbwre media are used. Bub generally
sea watar to which nubrients have been added, known as enrichment
media are used. Therc are so mny. In owr labaratory the following

arc being used.

1., Erdschreiber medium

Sodium nitrate (Na NO, ) 0,100 g
DlSOﬂllm*'HdI‘Oan phosphsze (Nﬂ LiPO " 12]-120) 0,020 g
Soil extract 50 ml
Sea watar . 900 ml
Distilled water 100 ml

Soil extract is prepared as follows: Good garden soi:EL is
collécted, allowed to dry, the large stones are hand p:Lcked and
cmshéd well, The eruwshed sample is finely seived. Th:Ls ﬂme powder
is autoclaved ab 120°C for 20 minubes with twicc its volume of disti-
1led water and allowed to sediment. The supernatant yellow=broun
caloured watar is decanted and stared in a Pefrigeratar far use.

In preparing the media, sea watar along with sodium nitrate
and acid phosphate is autoclaved, in which the salts may precipitate,
and the addition of distilled water the precipitate dissclves. To
this cool solution soil extract from the’regrigeratar is added.

2. Miquel's medium

Solution = A
Potassium nitrate (KNO ) 20.2 g
Distilled water 100 ml
Salution - B

Sodium acid phosphate monobas:.c(NaEHPO o1 2H20) Leg
Calcium chloride (Ca= C1,.6 H,0) 4 Lg
Conc . hydrochloric acid ( 2 ml
Ferric chloride (Fe C1.,) 2 g

98 ml

Distilled watar 3
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Cultwe medium: *
Solution A L 0455 ml
Solution B . 05 ml
Sea water 1 litre

3. Modified Miquel sea water= Shiraishi's medium

Solution =A . - ag givlen above

Solution =B )

Sodium acid phosphate (Na. HPO J 2H20) L g
Caleium chlaride (Ca CL, 6 H20) Lg
Hydrochlaric acid 2 ml
Distilled water 80 ml

Solution=C (Mineral mixture)
Disodium ecthylene diamine tetra acetic acid(EDTA) 300 mg

Ferric chlaride (Fe 013) 8 mg
Manganesc chlaride (Mn Cl,. 41{20) 12 mg
Zino chlaride (zn Cl 1.5 mg
Cobatous chluride (Co Cl 6H20 0.3 mg
Copper sulfate (Cu 504. 5H 0) 0412 mg
Ortho boric acid (H 03) : 60,0 mg
Distilled water 100 ml

Solution=D (Vitamin mixture)

Vitardn }31,, 0.1 mg
Thiamin '~ 40 mg
Biotin 0.1 mg
Distilled water . 100 ml

Stare in a refrigarator
Culture medium

Solution A 2
Solution B 1
Solution C 2
Solution D i
Sea wtar 1
Tris buffer 50




Lo Walne's emricment rodium

Solution=-A

Ferric chloride (Fo 013.6}120) 246 g
Manganese chlaride (i 012.41-120) . 0.72 g
Qrthobaric acid (HBBéB) . 67420 g
Sodium EDTA 90,00 g
Dibagic sodium acid phosphate (Na H2P9:2H20) 40,00 g
*#Potassium nitrate (KNO3) . 200,00 g
Distilled watar : * 2 litres
Solution=B
Zinc chloride 2.1 g
"Cobalt chlaridc 20 ¢g
Ammonium para molybdate (NH )6 Mo,,0, 4.4}!20 09 g -
Coppar sulfate (Cu SO _5H20 | 240 gt -
Distilled water 4 1 litre
Acidify with HCL to obtain a clear liquid
Solution=C
Vitamin B12 10 mg
Thiamine = 200 mg ;
Distilled water 2 litres
To be stored in a refrigergtar - ;
Culture medium:
A ]
Soluticon A 10 ml
Solution B 1 ml
Solution, C 1ml
Sea water 10 litres

#¥Dr. Walne has given Na I‘IO3

Chelaters

Chelaters arz used in the cultuwre medium to avoid heavy
precipitation of metals whareby avoiding toxicity, The addition of
a chelating agent such as EDTA to the sea water scts wp equilibria
in which cations compete for available EDTA bonds, while enough ions
are released to mest the needs of the growing cells,
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ISOLATION OF ALGAE

At the onset autoclaved 1.5 = 2,0% agar sclution prepared in
desired culture medium is powed in autoclaved petridishes and
kept ready. The heat liahlo nutrients are to be powed after
cooling. The algae from the sea mter suample :1$ concantrated
egitha by sedimentation a by cmtrlgugatlon and examined for the
presence of the desired alda. In casc the wanted alga is present
a drop of algnl crmcentrate is takon in a platinum wire loop and
streaked over the agar in a zigzag pattern. Then the petridishes
are inverted and kept under or above cool white fluarescemt light.
Dust froe a®r conditions rooms are preferred, The petridishes are
padodicau;i examined for growth, Differert algae are distingui=
shable in the form of colonies. Each clean patch or algal cells
are picked up uri.th a sterilc wire loop and second agar plating is
done. This process is continued until) a single species of algal
cells are obtained., Finally this pwe culture is transfefed to the
liquid media. Instead of petridishes slamt cultures ean also be
doné'. Ohher methods of isolation and pwrification are pipette
method and by using antjbiotics, ‘




