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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
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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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CIAPTER 13
*
FEED FORMULATION METHODS
1 INTRODUCTION

The requirements for protein and energy levels of the
candidate species should be balanced in the formula diets. In
addition, the specific amino acid levels, vitamin level, mineral
level and roughage should also be balanced. Zach f¢ed ingredient
in any feed formulation should serve same spacific purpose, and
have least cost, Usually in animal diets the protein level l1s
adjusted first and the energy level is adjusted by addition of
high energy supplements. o :

2 SQUARE METHOD

2.1 Dalancing crude protein lavel

2.1.1. Using two ingredients:

Using rice bran (crude protein 9:) and ground nut
cake (C.P. 45%)} a fish diet with 275 crude protein can
be prepared as follows:

A square is constructed and the two ingredients are
put on the two left corners along with the protein content
of each. The decired protein level of the feed is placed
in the middle of the sguare. !Mext the protein level of

Rice bran 9.0 m 13.0
\\ ’,
Y "'
,27 ~
P ~
. ~
_ Ground nut = 18.0
© cake 43% I

the feed ie substracted from that of the ingredients and
the answer is placed in the opposite corner. The positive
or negative sign is ignored.

¥ Urepared by Syed Anamed All, Central Harine rishirles wescarch
Inatitute, Cochin-13, )
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How add the figures on the right side corner of the
sgyare 13 + 13 = 36

13
Than the ' of ricebran = -= ¥ 100 = 50,5
36

138
v of grournd nut cake & - X 100 = 503
6

To make 100 kg of feed, 50 ky of ricebran and 50 kg
of grouminut cake have to be utilised.

2,.1.2 Using meore than two ingrediente:

Using prawn waste (C,P. 35%), fish meal {C.p. &%),

wheat bran {C.P. 15%) and tapioca (C,P. 2,3} a prawn dilet
with 32% crude protein can be prepared as follows:

Group the ingredients with less than 205 crude protein

and average thelr protein content
Wheat bran 154
Tapioca
17 L.
Avarage = 8.5

t
Group the lngredients with rrtcmi‘l 58‘:’« crude protain

and average thelr protein content

Fish meal 60

Praun waste 5%
a5

Average = 47.5%:

Now the averaged proteln contents are put on the two left
corners of the square, and the rest ls same.

heat bran + B.Stﬁ 5.5
tapidea
32
A Y
Frawn waste + 47.5 24.5

Fish meal_

-
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Now add the figures on the right hand side corners of the

square.
15.5 + 24.5 w 40.0
15.5
Wheat bran + taploca = —— X 100 = 38.75
40
24.5

Prawn wasta + fish meal = = X 1060 = 61.25
- 40

Wheat bran = 38,75/2 = 19,375%
Tapicos « 38.75/2 = 19,375%
Prawn waste = 51,25/2 = 30.635%
Fish meal = §1.25/2 » X.625%

The composition of the feed is

Prawn waste 30.625%
Fish meal 30.625%
Wheat bran 19.375%
Tapioca 19.375%
Total 100.00

2.2 Balancing energy levels

The square method can alzc ba used to calculate the
proportion of feed ingredients to mix together to achleve
a desired dietary enerqgy level.

Using wheat flour 1663 Keal Me/ky and £ish meal 4371 Kcal
Ma/kg, a feed contalning 2500 Kcal Mefkg can be prepared

as follows;
L\ -
Wneat flour 1663 “o L 1871
Keal ~ P i
2560
. s ™
Fish meal 4371}~ ~.1 837

Keal
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187t
Whaat flour =
27

X 100 = 69.1%

837
Fish meal & —X 100 = 30.9%
2708

To maka 100 kg of the fsed with 2500 Keal of M.E/kg we have
to mix 69.1 kg of wheat flour and 30,9 kg of £ish meal,

The square method cannot be used to balance for both
erude protein level and energy level simultaneously.
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