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Fish Nutrition 

Why feed fish
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 Extensive, where the cultured stock is entirely dependent 

on the food organisms naturally produced in the system, 

such as, for example, phytoplankton and zooplankton in a 

pond.

 Semi-intensive, where the cultured stock obtains a 

proportion of the nutrition from the food organisms naturally 

produced and the rest is provided by the farmer.

 Intensive, where the cultured stock is entirely dependent 

on externally provided food for its nutrition.
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FEED INTAKE, DIGESTION AND 

NUTRIENT ABSORPTION

Digestive system structures and functions 
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Structure Functions 

Teeth Grasping, holding, crushing, depending on species 

Pharynx Opening to the gills

Esophagus Short, simple passage to the stomach, lined with mucus secreting

cells 

Stomach Walls lined with cells secreting hydrochloric acid and pepsinogen

for initial stages of protein digestion, holding compartment for feed 

Pyloric caecum Secretes enzymes for digestion, increased surface area for 

digestion of nutrients 

Intestine Secretes enzymes for digestion, increased surface area for 

digestion of nutrients 

Gall bladder Stores and releases bile for digestion, absorption of fats

Liver Synthesis and storage of some absorbed nutrients, production of 

bile, removal of some waste products from the blood

Feeding type and anatomy 

Fish can be divided into three types of eaters 

 Carnivores - consume primarily animal material. Foods 

consumed by this type of fish may be as small as a 

microscopic crustacean or insect or as an amphibian or a 

small mammal. 

 Herbivores - subsist primarily on vegetation and decayed 

organic material in the environment. 

 Omnivores - consume almost any food source, either plant 

or animal origin. 
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Comparative digestive 

anatomy of fish, own 

interpretation (NRC, 

2011). The figure 

visualizes basic 

compartments in the 

digestive system, based 

on different food 

preferences. A: Carnivore. 

B & C: Omnivores with 

different strategies. D: 

Microphagous 

planktivore.

 The arrangement and structure of the teeth are related to the kind of food that the 
fish normally eat. There is a strong correlation among kind of teeth, feeding habits, 
and food eaten

 Generally, the more active feeders have strong jaws with sharp teeth to bite and 
shred the food. Some major kinds of jaw-teeth are the following: cardiform, 
villiform, canine, incisor and molariform

 Zooplankton feeders and most planktivores have practically no teeth. 

 Most fish have short, wide esophagus that serves as a transitional area 
between the striated muscles of the mouth and the smooth muscles of the gut. 
Mucus producing cells are present in the esophagus. 

 Generally, fish that eat relatively small, soft particles have small stomach whereas 
fish that eat large food particles, e.g. whole fish, or eat at infrequent intervals have 
larger stomach.

 absence of a stomach has been suggested to benefit fish adapted to freshwater 
(low chloride concentration) where stomach acids impose added osmoregulatory
pressure. This is to avoid acidifying large amounts of alkaline food

 In general, herbivores have longer intestines than carnivores

 Gut length is directly more related to the amount of indigestible material inthe food 
rather than whether the food source is of plant or animal origin. 
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Digestion and Absorption

 Dietary proteins are broken down in stages to polypeptides, peptides and 

then amino acids by several different proteases, including pepsin, trypsin 

and chymotrypsin, which are able to act on peptides and break bonds 

between specific amino acids. 

 Amylase, chitinase and other various carbohydrate-digesting enzymes are 

responsible for the digestion of carbohydrates

 Lipases, esterases and bile salts are required for the emulsification and 

subsequent digestion of lipids. 

 Products of digestion, mostly comprising basic molecules such as amino 

acids, fatty acids and glucose, are then absorbed into the bloodstream by 

passive diffusion or active transport.

Factors Affecting Digestion and Absorption

Extrinsic and intrinsic factors

Feed composition, digestibility, and preparation 

influence digestion and absorption

Dietary fiber /Roughage 

Plant proteins are known to vary in their digestibility 

Presence of anti-nutritional factors 

The condition of the digestive tract, pancreas, and 

the liver in fishes

Nutritional diseases and bacterial infections
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Biotic and abiotic tend to affect the appetite of the fish and shrimp.

Biotic factors (living things within the ecosystem):

 Food availability and food distribution

 Competition; Generally, size differences of the stock and dominance cause 

increased variation in body sizes. Solution; periodic grading and feeding 

frequency

 presence of predators may inhibit feeding;

 Physiological condition such as starvation or motivation level, and circadian 

rhythm of the animal may dictate feeding time and amount of food ingested;

 Selection of prey; Choice of prey or food eaten, in terms o f size and form, is 

limited by the mouth gape of the fish. 

 Handling causes stress in fish. Brown trout refuse to feed for three days after 

handling while rainbow trout, milkfish, or sea bass resume feeding the next 

day.

Factors affecting the appetite of fish

Abiotic factors

 Dissolved oxygen (DO) is one of the most important abiotic 

factors affecting feeding behavior of fishes. Low DO levels 

lead to decreased feeding activity. 

 Daily and seasonal water temperature fluctuation affect food 

intake.

 Light intensity also influences feeding activity of most fish, 

especially larval fish, which rely on vision to recognize food 

particles.

 Unionized ammonia (NH3) levels of about 0.1 ppm inhibits 

growth in most species. However, appetite could be inhibited 

at ammonia levels high enough to cause serious physiological 

and morphological damage.
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NUTRITIONAL REQUIREMENTS



29/04/2024

11

Protein

Factors that affect protein requirement 



29/04/2024

12

Protein Requirement of tilapia
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Protein sources 
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LIPIDS
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 Fats or triglycerides are formed by the reaction of glycerol with fatty 

acid molecules and hence called glycerides. 

 Phospholipids are esters of fatty acids and phosphoric acid (H3PO4) and 

a nitrogenous base. They are the main components of biological 

membranes.

 Waxes are esters of long-chain fatty acids and of high molecular weight 

monohydric alcohols. Like triglycerides, they are sources of energy 

stored in plants and animals and serve as protective coating

 Steroids are usually polycyclic long-chain alcohols. They are precursor of 

sex or other hormones in fish and shrimp and are biologically important 

in the reproductive processes. Cholesterol is a physiologically important 

sterol and is widespread in biological membranes, especially in animals.

 Sphingomyelins do not contain glycerol, but are fatty acid esters of long-

chain amino alcohol sphingosine. They are lipid components of the brain 

and nerve tissue of plants and animals.

Types of Lipids

CARBOHYDRATES

 Organic compounds - common in plants which include 

simple sugars, starches, celluloses, gums, and related 

substances.

 Fish do not utilize feed with a lot of carbohydrate but 

mostly need protein and fats.

 Cheap source of energy and can spare the more 

expensive protein as an energy source.



29/04/2024

16

Utilization of Carbohydrates

 Aquatic animals do not have a specific dietary requirement for 
carbohydrates but their presence in diets may provide an inexpensive 
source of energy.

 Warmwater freshwater species generally can use dietary carbohydrates more efficiently 
than coldwater and marine species.

 Fish can survive, grow, and display normal reproductive physiology if maintained on a 
carbohydrate-free diet

 However, carbohydrates are a cheap source of energy.

 If carbohydrates are not provided within the diet, other compounds (mainly the 
expensive proteins and lipids) are utilized for energy production and for the synthesis of 
various biologically important compounds that are normally derived from carbohydrates

 Thus, in aquafeed formulation it is important to provide the appropriate concentration of 
carbohydrates to spare other dietary components

 Further to this, carbohydrates have very important physical roles in aquafeed: acting 
as binders, constituting the basic pellet structure and being essential for holding 
feed pellets together in dry and semi-moist diets 

 Starch, flour, alginates, agar, carrageenan, and guar gum used as 

feed binders to improve the water stability of fish and shrimp diets.

 Fibre, such as cellulose and lignin, is commonly present in many 

plant-derived raw materials. Fibre is an indigestible 

carbohydrate and therefore does not play an important role in 

fish nutrition. 

 However, fibre provides physical bulk to the feed and improves 

gastric evacuation.

 A minimum amount of fibre in feed is beneficial, but if it exceeds 8% 

it can significantly decrease growth and feed efficiency.
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VITAMINS

 Vitamins are organic compounds that are required in the diet in small amounts 

 They have specific regulatory functions and are necessary for normal growth, 

maintenance of health, and reproduction.

 They do not give energy but are needed in enzyme systems to hasten or 

catalyze reactions in energy utilization

 Vitamins are essential for the regulation of metabolism in the cells and for the 

transformation of energy. Without vitamins, respiration, growth, muscle 

contraction, and other physical activities cannot occur. Many are used to form 

coenzymes or as part of an enzyme system. About 15 vitamins are known to be 

needed by fish.

 Insufficient amounts in fish diets may result in nutritional deficiency diseases, poor 

growth, and increased susceptibility to diseases and infections

Classification of Vitamins

Vitamins are classified according to their solubility: water-
soluble and lipid-soluble. 

 Water-soluble vitamins include B vitamins (thiamine, 
riboflavin, niacin, pantothenic acid, pyridoxine, biotin, folic 
acid, and cobalamins), inositol, choline, and vitamin C 
(ascorbic acid). Of these, vitamin C probably is the most 
important because it is a powerful antioxidant and it enhances 
the immune system of fish and shrimp.

 Fat-soluble vitamins include vitamins A (retinol, beta-
carotene), D (cholecalciferol), E (tocopherols), and K 
(phylloquinone).
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FUNCTIONS OF WATER SOLUBLE VITAMINS 

 Choline –✓ Component of membranes ✓ Precursor of acetylcholine, a 

chemical for nerve transmission ✓ Provider of methyl groups for chemical 

reactions

 Myoinositol - component of membranes and is involved in sending 

signals during several body processes.

 Vitamin C - formation of connective tissue, bone matrix and wound repair. 

It also facilitates the absorption of iron from the intestine and helps prevent 

the peroxidation of fats in tissues.

 Most water-soluble vitamins serve as coenzymes in the body’s 

biochemical reactions. Enzymes are biological catalysts. Most enzymes 

are proteins and they are unique for each biochemical reaction. 

Coenzymes then work with or become part of an enzyme.

Atlantic salmon with screamer disease. There is a 

deformed jaw due to fusion of the articulation and a 

permanently open mouth. The disease is associated with 

vitaminC and phosphate marginal deficiency in fast-

growing fish. Courtesy of Dr. Patricia Salas.



29/04/2024

19

Scurvy in ascorbic acid deficient salmon 

X-Ray of osteoid deformation and fracture (arrowheads) in thoracic 

vertebrae of a vitamin C-deficient Oreochromis niloticus and associated 

deformation of the body and articulation of posterior vertebrae (arrowhead).
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FUNCTIONS OF FAT SOLUBLE VITAMINS 

 Vitamin A is necessary for sight, proper growth, reproduction, resistance 

to infection and maintenance of body coverings. As many land animals, 

fish can use beta-carotene as a Vitamin A precursor.

 Vitamin D helps the body mobilize, transport, absorb and use calcium and 

phosphorous. It works with two hormones from an endocrine gland, the 

parathyroid.

 Vitamin E working with selenium, protects cells against adverse effects of 

oxidation.

 Vitamin K is required for the normal blood clotting process. Many animals 

can syntheses vitamin K in their intestines.

Vitamin deficiency can lead to a range of growth and health problems. The red drum at 

the top received no vitamin C in their diets. 

https://www.globalseafood.org/advocate/vitamins-varied-factors-affect-health-disease-

resistance-effects-in-fish/

These channel catfish suffer from 

nutritional muscular dystrophy and 

other ailments due to a vitamin E 

and selenium deficiency. Photo 

courtesy of Delbert Gatlin III.

https://www.globalseafood.org/advocate/vitamins-varied-factors-affect-health-disease-resistance-effects-in-fish/
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MINERALS

 Required to maintain many metabolic processes and to provide material for 

major structures (e.g. bones, teeth, exoskeleton of crustaceans) of aquatic 

animals. 

 They are also required for maintenance of osmotic pressure, acid-base 

balance (e.g., the regulation of blood pH, hemolymph, urine and other body 

fluids) and the proper functioning of muscles and nerves.

 Unlike carbohydrates, fats, and proteins, they do not provide energy but they 

may serve as components of enzymes, vitamins, and hormones.

 Fish, especially marine fish species, live in an environment that contains many 

of the minerals that they need for growth and survival.

Mineral requirements

 Fish can absorb a number of minerals directly from the water: 

calcium (Ca), magnesium (Mg), sodium (Na), potassium (K), 

iron (Fe), zinc (Zn), copper (Cu) and selenium (Se). This 

reduces the mineral requirement in the diet.

 Macrominerals are present in the body in relatively large 

quantities. The macrominerals include: Calcium (Ca), 

Chlorine (Cl), Magnesium (Mg), Phosphorous (P), Potassium 

(K), Sodium (Na)

 Microminerals include: Copper (Cu), Iodine (I), Iron (Fe), 

Manganese (Mn), Selenium (Se), Zinc (Zn)
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FUNCTIONS OF MACROMINERALS 
 Calcium and phosphorous- development and growth of the skeleton and they 

act in several other biochemical reactions. Fish absorb calcium directly from 

the water by the gills and skin. The requirement for calcium is determined by 

the water chemistry.

 Dietary phosphorus is more critical. Phosphorous deficiency sings include 

poor growth, reduced feed efficiency and bone deformities.

 Magnesium functions with many enzymes as a cofactor. The dietary 

requirement can be met from either the water or the feed. Deficiencies of 

magnesium cause anorexia, reduced growth, lethargy, vertebrae deformity, cell 

degeneration and convulsions.

 Sodium potassium and chlorine are electrolytes. Sodium and chlorine 

reside in the fluid outside the cells. Potassium resides inside the cells- an 

intracellular cation. Because of the abundance of these elements in the 

environment, deficiency signs are difficult to produce.
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FUNCTIONS OF MICROMINERALS 

 Copper is a part of many enzymes and it is required for their activity. 

Fish are more tolerant of copper in feed than in water.

 Iodine is necessary for the formation of hormones from the thyroid 

gland. Fish can obtain iodine from either water or feed. Similar to land 

animals, a deficiency causes the thyroid gland to grow, a condition similar 

to goitre.

 Iron is necessary for the formation of heme compounds. These 

compounds carry oxygen. Because natural waters are low in iron, feed is 

considered the major source of iron. Iron deficiency causes a form of 

anaemia. At high levels, iron can be toxic and cause reduced growth, 

diarrhoea, liver damage and death.

 Manganese functions as a part of enzymes or as a cofactor. Although 

it can be absorbed from the water, it is more efficiently absorbed from the 

feed. A deficiency causes reduced growth and skeletal abnormalities.

 Selenium protects cells and membranes against peroxide danger. 

Selenium deficiencies cause reduced growth. Both selenium and vitamin E 

are required to prevent muscular dystrophy in some species. When dietary 

selenium exceeds 13 – 15 mg per kg of dry feed, it becomes toxic 

resulting in reduced growth, poor feed efficiency and death.

 Zinc is also a part of numerous enzymes. Dietary zinc is more efficiently 

absorbed than that dissolved in water. Dietary calcium and phosphorous, 

phytic acid protein type, all affect zinc absorption and use. A zinc 

deficiency causes suppressed growth, cataracts, fin and skin erosion, 

dwarfism or death.
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Advanced thyroid “tumors” (actually iodine deficient) in a rainbow 

trout (Salmo gairdneri Richardson). From Halver (1972).

Zinc deficiency cataract in a salmon showing the 

delicate gray translucent lens (arrowhead).

Energy – Why does fish need it?
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ENERGY

Factors affecting the energy 

requirement of fish
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Factors affecting the energy 

requirement of fish

Types of feed 
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FORMULATION OF AQUAFEEDS 

 Aquafeed development started when natural food sources in culture 
systems became inadequate and had to be supplemented with prepared 
feed 

 As fish stocking densities in culture increase, supplemental feeding is no 
longer sufficient. 

 A complete feed that contains all the necessary nutrients in sufficient 
amounts to bring about good growth, survival, and reproduction is needed.

 Feed ingredients generally come from animal or plant sources and some 
are by-products of the food industry.

 There is no single feed ingredient or feedstuff that contains all the nutrients 
in adequate amounts. Thus, different feed ingredients are combined to 
make a feed that has the desired composition and nutrient levels 

Feed Ingredients for Aquaculture

 The choice of a feed ingredient in aquafeed formulation depends on: 

content of essential nutrients; digestibility and bioavailability; absence 

of anti-nutritional factors and toxic substances; commercial availability; 

and cost

 Some feed ingredients for aquaculture feeds are listed below

Some sources of protein, lipid, and carbohydrate in aquaculture feeds
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 Feedstuffs of animal origin usually contain high amounts of protein 

with good amino acid profile

 A protein source is considered good if the amino acid profile is close 

to that of the species being feed

 Some plant protein sources have high protein content but they often 

have inferior amino acid profiles compared with protein from animal 

sources.

 Feedstuffs from plants are good sources of carbohydrate, and some 

are of good protein quality such as soybean meal.

 Generally, carbohydrates are cheaper sources of energy than lipid or 

fat sources

Amino acid composition of some fish meals (FM), leaf meals (LM) and other protein sources
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 Aside from carbohydrates, lipids are also used as sources of 

energy. They also provide essential fatty acids in fish diets. 

Examples of commonly used dietary lipid sources are fish 

liver oils and plant oils such as soybean oil and com oil, palm 

oil etc

 The choice of a feed ingredient is mainly dependent on the 

amount of essential nutrients that it contains

 In complete feed formulations, micronutrients are added in 

small amounts in the form of vitamin and mineral mixtures. 

Examples of these mixes for crustaceans and fishes are 

shown in Tables 
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Feed Formulation 

 Feed formulation is a process that involves combining various 
feed ingredients, which contain different amounts of nutrients, so 
that the resulting composition would meet the specific 
requirement of the cultured species. 

 The nutrient levels of feed ingredients to be used are balanced 
mathematically in order to come up with the desired final 
composition.

 The two most important factors to consider in formulating a feed 
for any aquaculture species are nutrient requirements and 
feeding behavior. 

 Other factors to consider are the stages in the life cycle (larval, 
grow-out or broodstock) and the type of culture system. 

 Feedstuffs should first be analyzed for their proximate composition, but 

if this is not possible, feed composition tables (FCT) can be used as 

guide in formulating feeds. 

 There is no definite feed formula for any species because of the many 

environmental and physiological factors involved as well as differences 

in the availability of feed ingredients from one locality to another 

 Substitution of a feedstuff or feedstuffs in the formula is possible provided 

that the final formulation is similar in nutrient content and there are no 

negative effects on growth and survival and increase in feed cost. 

 Feeding experiments have shown that favorable results are obtained as 

long as the amounts of nutrients present do not exceed the recommended 

nutrient levels. Excess of nutrients can be expensive, and can cause 

deterioration of the culture system. 

 Maximum levels of incorporation of some feedstuffs in the form ula for 

carnivores, omnivores, and herbivores are listed in Table BELOW
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Recommended 

maximum 

inclusion levels 

(%) of some 

major feed 

ingredients in a 

practical diet for 

fish and shrimp 

 There are several methods of formulating feeds. These are 

Pearson’s Square Method, Algebraic Equation , Trial and 

Error, and Linear Programming . 

 The Pearsons Square method is recommended in formulating 

a supplemental feed with only two to four ingredients 

 The Trial and Error method is generally used in calculating a 

formula for a complete diet with many ingredients. 

 In commercial feed production where cost is a principal 

consideration , a computer program (Linear Programming) is 

used to combine feed ingredients that will give an effective 

formulation with the lowest cost. 



29/04/2024

36

Pearson square method

 For example, suppose rice bran and soybean meal were available as feedstuffs 
to prepare a diet for carp that was 25 % crude protein

 The desired protein level of the feed is placed in the middle of the square. Next, 
the protein level of the feed is subtracted from that of the feedstuffs, placing the 
answer in the opposite corner from the feedstuff. Ignore positive or negative 
signs.

• To make the 27 percent crude 

protein carp feed, we must mix 

17/35.8 of rice bran with 

18.8/35.8 soybean meal.

• Rice Bran 17/35.8 = 47.5%

Soybean meal 18.8/35.8 = 

52.5%
• So to make 100 kg of this feed we 

must mix 47.5 kg of rich bran with 

52.5 kg of soybean meal.

 If more than two feedstuffs are used in a feed, they may be grouped into basal feeds 

(CP < 20 percent) and protein supplements (CP > 20 percent), averaged within each 

group, and plugged into the square method. 

 For example, suppose shrimp meal and corn were also available for the carp feed 

mentioned above. The crude protein levels of the shrimp meal (52.7 percent) and of 

corn (10.2 percent) are averaged with soybean meal and rice bran, respectively.

• Basal feed = 21.35/39.15 = 

54.53%

• Protein supplement = 

17.8/39.15 = 45.47%

• Thus, to make 100 kg of this 

feed one would mix the 

following;

• Rice bran = 27.265%

• Corn =   27.265%

• Soya meal = 22.735%

• Shrimp meal = 22.735%
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Linear Program for Least-Cost Formulation

 Linear programming is used when many ingredients are to be combined 
for a least cost feed formula. This method is especially useful in 
commercial feed manufacture wherein large quantities of feed ingredients 
are used

 A computer is necessary in this type of formulation. When one or more 
ingredients are not available, other feed ingredients are utilized as 
substitutes in order to come up with the same feed quality

 The quantities of substitute ingredients are determined using the linear 
programming method

 Information on the amounts of nutrients in each of the feed ingredients to 
be used is essential in this method. This can be obtained from a feed 
composition table or chemical analysis

 A computer program will list several combinations to come up with almost 
similar feed quality at a lesser cost.

 Examples of computer program for least cost formulation are WUFFDA
EXCEL based program and feedCalculator and Android based program

Feed formulation software 

WUFFDA

 WUFFDA is a Microsoft Excel Workbook for least-cost feed 

formulation.

 To use it, you must have Microsoft Excel on your computer. 

The Instructions file explains how to use the program and 

requires Microsoft Word. The PowerPoint file shows how to 

use the program and requires Microsoft PowerPoint.

 https://secure.caes.uga.edu/extension/publications/files/html/

RB438/WUFFDA-English.html

https://secure.caes.uga.edu/extension/publications/files/html/RB438/WUFFDA-English.html
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https://www.sysnova.com/SysnovaFeed

FEEDCALCULATOR

https://www.sysnova.com/SysnovaFeed
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TYPES OF FEEDS 

 The feed types range from single ingredients to a mix of ingredients, cooked or 

raw, to moist and dry formulated feeds, and essentially reflect the type of 

practice.

1.  Single-ingredient: 

 mostly used in semi-intensive aquaculture of omnivorous fish species such as 

carp. 

 These types of feed, including single ingredients, a mix of ingredients, cooked 

or raw, are generally referred to as supplementary feeds as these augment the 

food produced within the culture system and contribute to the nutrition of the 

stock

2. Formulated feed 

 Farm-made feed – mostly wet and moist feeds

 Industrial feed - dry pelleted feed.

 Dry pelleted feed can be further classified into 

steam-pelleted or extruded feeds, according to the 

technology used,
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Schematic representation of different types of feed grouped relative to the number of 

ingredients used and the moisture content of the final product.

a.  Wet, moist and semi-moist feeds

 commonly includes the utilisation of a mix of different fresh or frozen raw 

materials, such as fish- or seafood derived by-products, meat and poultry offal 

or other agricultural-derived by-products, and these feeds usually contain more 

than 60% moisture.

 Addition of silage combined with dry meals, including for example plant-derived 

meals, fish meal and animal by-product-derived meals to reduce the moisture 

content.

 Likewise, oils and/or vitamin and mineral mixtures are included to increase the 

overall water stability and nutritional value of the feed.

 These feeds are nutritionally wholesome, with the formulations including 

different dry and wet ingredients, plus vitamins and minerals, as required.

 The ingredients are ground and mixed and the dough is passed through a 

spaghetti/noodle type machine and cut to specific lengths; the resulting pellets 

have a relatively high moisture content (30–35%) and need to be utilised

rapidly.
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 Compounded/commercial dry pelleted feeds

 Dry feeds are currently the most commonly used feeds in 

intensive aquaculture such feeds are conveniently 

transported for distribution, easily stored and handled, have 

a longer shelf-life and are generally consistent in quality 

 Dry feeds commonly have less than 10% moisture, can be 

produced in a wide range of pellet shapes and sizes and 

are commonly produced by two different methods: steam or 

extrusion pelleting

 Extrusion 

 Extrusion technology the mixture of ingredients is 

processed at a higher pressure and temperature. 

 Pellets obtained by the extrusion process are tougher (as 

the starch will be fully gelatinized), and, via the modification 

of the extrusion parameters, sinking or floating feeds can 

be produced. 

 A further advantage of extruded pellets is the fact that very 

large quantities of oil can be added to the feed, up to 40% 

in weight, producing the high-energy diet (HED)
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FORMS/TYPES OF FEEDS
 Mash or powder form: This is given to fish weighing < 0.2g. to 5.0g./pc. This is 

known as the fry mash

 Crumbles: This is given to fish weighing 5.1g. to 30.0g./pc. This is also known 

as the starter crumbles

 Pellets: This is given as soon as the mouth of fish is big enough to swallow the 

smallest size of pellet

 A. Juvenile Pellet. This is known as the grower pellet. It is given to fish 

weighing 30.1 to 90.0g./pc.

 B. Adult Pellet. This is known as the finisher pellet. It is given to fish weighing 

greater than 90.0g./pc.

Example of Novatek fish feed 
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FEEDING RATIO
 It is the amount of feed being fed daily to the fish. It is also expressed as percentage of fish 

biomass

 Feeding rates are affected by water temperature. Fish of all size eat less and stop taking feed 
as water decreases or increases beyond their optimum range.
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Feeding chart 

ESTIMATED 

WEIGHT 

FEED RATE FEEDING 

FREQUENCY

FEED 

TYPE

FEEDING TIME AND ALLOCATION OF FEED

Grams % Per day 8hrs 10 hrs 12 hrs 14hrs 16hrs

<0.5 20 5X Fry mash 5% 15% 30% 30% 20%

0.5 - 5 15 4X Fry mash 20% 30% 30% 20%

5 - 22 10 4X Juvenile 20% 30% 30% 20%

22 - 75 5 3X Starter 20% 40% 40%

75 - 150 3 3X grower 20% 40% 40%

150 – 250 2 3X finisher 20% 40% 40%

>250 1.5 2X finisher 40% 60%

Suggested feeding chart for tilapia 

How to use the feeding table: 

Explanation Calculation 

Data from your records Average body weight sampling of fish: 123 g 

Number of fish: 750 Pieces 

Total weight of fish in the pond: 

Weight x number of fish 

123g x 750 pieces = 92,250 g /1,000 = 92,25 Kg 

rounded is 92 Kg. 

Lookup in the table the size of the pellets: A fish weighing 123g, best pellet size is 3 mm , 

daily feeding rate is 3.2% of the body weight 

Total amount to feed daily to your fish: 

Weight of fish in the pond x daily feeding rate 

3.2% = 0.032 (if you use your phone to calculate) 

92 Kg x 0.032 = 2.944 Kg =2.9 Kg 

Feeding portions (for this example 2 portions): Morning feed : 2.9 / 2 = 1.45 Kg 

Afternoon feed : 2.9 / 2 = 1.45 Kg 
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DETERMINATION OF AVERAGE BODY WEIGHT (ABW), DAILY FEED RATION 

(DFR), TOTAL FEED REQUIREMENT (TFR) AND FEED CONVERSION RATIO 

(FCR) 

The closer the FCR to 1.0 kg. the better is the feed. Good 

feeds have FCR’s of between 1.5 to 2.0 kg.

END OF TOPIC 


