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PREFACE

The Centre of Advanced Studies in Mariculture established
at the Central Marine Flsherles Research Ia;titute has been
conducting Workshops in Research Methodologies on specialised
disciplines with a view to enhance the competence of the sclenti-
fie workers specialising in researches connected with mariculture.
The main emphasls in mariculture research has been directed
towards the development of economically viable culture techniques
for culturable species of fish and shellfish, with a view to
augmenting the fish and shellfish production of the country. In
order to develop low-cost technolegies the essential operational
inputs have to be rationally utilized.

+

It haz been well established that feedintg constitutes the
major cost of production, often exceeding 50 per cent of the
operating costs in intensive aquaculture o;;eratioru'. Two main
factors affecting the cost af feeding are cﬁmpoaition of the diet
and efficiency of feed conversion. In order to develop laast-
cost formula diets of high conversion afficiency, knowledge of
the nutritional requirements of the dilfferent specles during the
different phases of the life cycls and the nutritive value of the
complex- feed ingredients avalilable in the country to the candidate
species 13 a prerequisite.

The existing information on the nutritional reguirements
of cultivated species of fish and shellfish in India, is meagre
and recently research has been intensified tn this area. Lf
researches on this field could be cerpied ut using standardised
experimental procedures, the data obtafed on the nutrit?onal
reguirements of the different specics could e stored in & fish
atd ghellfish nutrition data bapk, fram where data could be
disseminated to tiie users such as feed mamafactulers, farmers,
extenslon workers and research workers as and when required,

Ik is also tiecessary that the data colliegted on the chenlcal
oconpositlon £ the feed ingredicnts and their aubcitive value
tor the species should be based un standard chemical methods
and exparimental provedures so that the data could be stoered in
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N’utrition is 1ssue|d by t.he ant.{..'g pf A?van(;ed Studies .1.n Har:l.- '
culture on t.he occasion of the workahop on Methodology of Fish
apd shellgish Wtrﬂlﬂ? avy dmedvil

=_of qm.g muy.. There aro q:heppers 1p t1:h19 manual eo}ering

v

u;n Mutrition 2t the. %ﬁ m uancuu.g;e, has. beeﬁ kiiﬂ e:mgh'
) uar:.cultm t.he '

vanious mertods on, compgsition, analysis of feeds

coefficient; protein evaluation: b.l.oenemetics; determj.nat:l.on

of essantial amino acid requirements. wsing radioisotope methnd:
ragearch. test diets for fishes and prawns: feed fomulation _
methoda; experimental deaign, ete. Methods of praparation of
microparticulate dlets, phytoplankton and zppp.l.apkton oylture '
methods, ete, are also locluded to facilj.taﬁe larval matrition
studies, . Hany of tha methods given in the manpual have been
standardized for fish and shellfish nutrition studies in India
and abroad. . The users can also gain maxi.mum beneflt by auit.able
modificationa of other methods which are given as guidel.tnas.

o I would like t.o thank all t;ne sclent:ific and technical
staff especlally Shrd s. Ahamed AlSL, pr. I{. Ala.qarsuauni,
Shri D.C,V. Easterson, Shri C.P, Goplnathan, Shri T. Jacob,
Shri M.S. Mathu, .Dr. R. Paul Raj, Dr. A.G. Fonniah and
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le. b. vedavyasa Rao who have rendered assistance during the
preparation of thi= manual. Thanks are also due to Shri Johnson,

Librarian and Shri Kambadkar, Technical Assistant, Central Marlne

risteries Research Institute, for the help rendered i:lythlu in
prioting this manual.

(E.¢, 3il&s)
Director, CMFRI,
Sub-Project Coordinator,
Ceantre of Advanced Studies in Mariculeupw
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METHODS OF CULTURING PHYTOPLANKTOM

1 INTRODUCTION

It is an established fact that the success of any hatchery
operation will depend mainly on the avallabllity of the basic
food, the phytoplankton, Tne malntenance and supply of the
required species at appropriate time form & major problem facing
the algal culturists. The procedure for the phytoplankton
culture involves aspects such as the isclation of the pequired
apecies, preparation of the suitable culture media, malntenance
of the culture in the laboratory scale, as well as large scale
under controlled conditions of light, temperature end aeration
and thelr constant supply in differant phases of growth.

2 METHODS OF ISCLATION AND CULTURE

2.1 Methods of isclation

The isplaticon of the required species can be done by one
of the following methods:
a, Pilpette method;
Larger organisms can be pipetted out using micro-
pipettes undeér a microscope.
b. Washing method or centrifugation:
Repaated washing or centrifuging the water samples
results in the isolation of larger organisms,
¢. By exploiting the phototactic movement:

By this method, the phytoflagellates, will move
to one direction and with a micro-pipatte can be
isolated,

* Prepared by C.P, Gopinathan, Central Marine Pisheries Research
Institute, Cochin-18. -



2,2

114

1. By agar-plating method:

For preparing the agar medium, 1.5% agar is
added to 1 litre of suitable medium or even natural
seawater and this agar solution iz sterilised in an
auntoclave for 1% minutea under 150 lbs pressure and
120*C temperature, Now this medium 1s poured in
sterilised petri-dishes and lefr for 24 hrs. In
casa of culture tubes, the medium 1s poured in
1/3 part in tubes and properly plugged with cotton
before autoclaving.

The isclated species can be picked up by platimum
needle or platinum loop under microscope and streaked _
on the surface of agar plates, After inmoculation, )
these petri-digshes are placed in an incubation’ '
chamber for 10-15 days. Light intenalty and tempara=
ture should be maintained constant. Within 15 days
if the required specles forms a colony, remcve it .
by platinum lgop and transfer to culture tubes half ¢
filled with suitable culture medis, and subsequently
fram the culture tubes to culture flasks and then
to 20 1 glazs carbuoys Lf the species could be
eultured an a mass aeale.

Qulture apparatus

Vessels made of 'Pyrex' or '‘corning' glass are usually
used for phytoplankton culturing. But from test tube to
cofcrete tanks may be used, depending on the quantity of the
culture required. For small scale experiments Erlenmeyer
flasks eqguipped with inlet and outlet tubes for ameration are
used, Glass tubes or flasks plugged with cotton provides
enough aeration. The vessels should be cleaned well and
sterilized in a hot air oven.

B 2t Tadh

Selection of the culture medium

on securing the desired organism, transfer the sample
inta a series of petri-dishes, each containing different
enriched media. Keep them exposed to sunlight or artificial
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light. This pbreparatory culture is used to select the
euitable medium for the particular specles. During this
time, the organism multiply in one of the media and provide
enough material for Ffurther process of mlturing. Pure
cultures are sometime obtainad only after several attempts,

The
are

preparatory cultures may be maintained till pure cultures
obtasned. '

2.3.1 Culture media or solutions:

The following are some of the culture medla found

suitable to most planktonic algae;

2.3.1.1

2.3.1.2

Schreiber's solutian:

Sodiun nitrate g.1 gm

Sodiun -acid phosphate §.02 gn
Soil extract S0 co

Filtered water 1 litre

The soil extract is prepared by bolling 1 kg good
garden sail with I litre of distilled water in the
autoclave for one hour., After 2«3 days, the suparnatant
liquid is separated lnto a flask and sterilised in an
autociave at 120°C for 20 minutas. Tt is aadv‘.lsable taQ
keep the soll extract in a refrigerator.

Miquelts solutton:

’
4 B

20.2 gm of Potasslum Sodium phosphate —~ 4 gm
nitrate dissolved in Caleium chloride -=- 4 gm

100 ml of distilled Ferric chloride =« 2.0 gm

‘water Conec. HCL - 2l
Dissolved 1in 100 ml of distilled
water

To each litre of filtered seawater, 0.55 ml of A
and 0,5 ml of B are added.
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2,3.1.3 Convey or #slne's medium:

This medium 13 mainly used for the mass culture of
phytoflagellates such as Isochrysis, Tetraselmis,
Monochrysis and Digcrateria specles.

a. Sodium nitrate ar
potassium nitrate
Sodium phoaphate
Ferric chloride
Manganeas ¢hloride
Bromic acid (H4BO,)
EDTA

ceva  J00 gm
oesn 20 gm
seen 1.3 gn
P 0.36 gm

[P 33.4.gm
rena 45@\

bissolve all the chemicals in one litre of
diastilled water. One ml is added to each litrae

of filtared seawater.

L. Trace metal solution:

Zine chloride
Caleium chloride
Amnoniun molybdate
Copper sulphate
Distilled water

svae 2.3 g
renn "2.0 gm
Ceee 2.0 g
cenn 2.0 gm

e 100 m1

one ml is added to each litre of the seawater,

¢, Vicamin stock solution:

Blz ) Sﬂ\g
31 veas 100 mg

2,.3.1,4 ™TMRL medium:

Dissclve in 100 ml of
distilled water. 0.1 ml
is added to sach litre of
saawater,

This soluticon is mainly used for the mass culture

of diatoms, such as Sheletonema costatum and Chaetoceros

app.

B ok W
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Pottassiun nitrate veer . 30 om

Soiium phospliats aevs L gm
Farric chloride raen 0.3 gm
" Sodium silicate srew G.2 gm

Prepare each chemical in 100 ml distilled water
in separate bottles. Add 1 ml of the solution to
1 litre of filtered seawater.

2.3.1.5 P ¥ solution;

This ls ancther culture solution used mainly for
the mass culture of diatoms, especially in 20 1 glass
carbuoys as a starter for the larga-scale culture in

bigger tanks.

Sodium nitrate e 10 gm
Potassium phosphate ... 1 gn
Farric chloride crrn 0.2 gm
Sodium silicate v 0.2 gn
Agrimin renw 0.1 gm
EDTA R 0.2 gm
Thiamine: (.31) ‘rere Q.005 gm
Cobalamine (312) rree 0.005 gm

Prepare the solution in separate 100 ml reagent
bottles and added to the filtered seawater i ml/l,

2,3,1.6 In open syatem (100 ton or more) the mass production
of dlatams lz conducted by using Commercial fertilizers:
T

Urea cere 100 mg/)
Agrimin veve 1 mg/l
Ferric chloride reav 2 mg/)
16=20-0 : ..o 5 mg/l
Sodium silicata e 2 my/l

Potassium phosphate .... 8 mg/1

2.3,1,7 For ralsing a mixed culture of phytoplanktérs, the
following chemicals can be used.
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Potassium nitrate ervss 1e32 gm
Sodium phosphate vrev 0.66 gm
Sodium silicate vess  0.66 gm
EDTA vess  O.66 gm

Mix the chemicals in a one litre beaker, diluting with
distilled water and pour to 100 1 of unifilterad sea-
water. Within 3 days, a bloom of diatoms could be
expected.

3 GROWTH PHASES OF THE CULTURE AND HARVESTING

The usual way of the laboratory culture of the microalgae
is one in which a limited volume of medium containing the necess-.
ary incrganic and organic nutrients is inoculated with a relati- -
vely small number of cells and these are exposed to suitable
. conditions of light, temparature and aeration, Increase in cell
numbers in such a eulture follows a characteriatic pattern in
which the following phases can be noted.

{a} Lag phase - in which no increase in cell nunbers

{b) Exponential phase = in which cell multiplicaticn
1s zapid

(¢) beclining phase - in which the cell numbers remain
constant or no maore growth

(d) sStatlonary phase = in which the cells are stationary
{e) Death phase -~ in which decay may start
Harvesting of the culture is done at the exponentlal

phasze of growth, Culturaes can be mainteined by occasional
replacement with putriants or by regular sub-culturing.
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