                            TROPICAL AQUACULTURE  (WETS 607)  

       NUTRITION OF WARM WATER FISH
Introduction
Fish nutrition is one of the most important aspects of warm water aquaculture. The success and failure of aquaculture operations depends greatly on the nutritional quality of the feed. The feed for warm water feed must meet all necessary nutritional parameters. 

 Importance of nutrition

· Nutrition is pivotal for successful culture

· Nutrition accounts for about 60% farm running cost

· Poor nutrition leads to deficiency D& loss 

· Feed must be balanced & acceptable to the fish
· Captive fish depends on introduced feed. If feed is poor quality the fish will not grow well.
· Nutrient requirements of the culture species must be met by the feed. Warm water fish have different nutritional requirements. Basically the requirements of essential amino acids, lipids and energy have to be satisfied.
· Aquaculture fish can be treated through nutrition and feeding.

· Nutrition is also important in domestication, reproduction and 

· Nutrition offers opportunity to produce value added fish different from natural ecotypes.

Natural feed and artificial feed. Culture fish may be fed together with natural and artificial diets like in semi-intensive aquaculture.
· Organic feed revolution. The adoption f organic aquaculture implies drastic changes in feeding systems and feed composition. Organic aquaculture feeds are different from contemporary feeds.
Basics of nutrition
· Nutrition refers to nutrients

· Nutrients occurs as compounds and elements

· Nutrients in fisheries and aquaculture are substances needed by fish for growth reproduction and maintenance purposes

· Types of nutrients
There are two basic types of classes of nutrients;
· Macro nutritients (carbohydrate, fat, protein) ca, Na, Cl, mg and sulphur

· Micro nutrients ( vitamins, minerals, trace elements)

Anti nutritional factors (ANF)

There are ANF in fish feed ingredients of plant origin. The ANFs are biochemically bond with the plant ingredients. Fish fed with the plant ingredients respond differently to the presence of ANFs in their diets. 

The ANFs can be divided into according to their mode of action into four categories viz:

1- Factors affecting protein digestion and utilization. Eg  Proteases,  

            tannins and lectins.

2- Factors affecting mineral utilization Eg. Phytase, gossypol pigments, oxalates, 
And glucosinolates.

3- Factors that affect the utilization of vitamins Eg Trypsin inhibitors and lectins

4- Factors that have generalized effects on the body metabolism Eg. phytoestrogens, cyanogenes, alkaloids, mycotoxins and saponins.

These factors could act synergistically or antagonistically depending upon the feed configuration and mix.
 ANFs can as well be divided into two major categories depending upon their chemical structure ability to withstand heat as;
A. Thermolabile Eg Proteases, lectins and goitrogens.
B. None thermolabile  Eg Phytase, gossypol
The protein value in fish feed ingredients is measured by the value of the essential amino acids. Consequently there are specific quantities of essential amino acid requirements recommended per culture species. The EAA are not similar in all ingredients. However species need certain basic quantities to maintain optimum growth and reproduction.

Recommended EAA for catfish
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	Dietary protein requirement of fish and shrimp (expressed as % of dry diet)

	Species
	Dietary protein requirement
	Size range 1
	Culture system

	

	Oreochromis mossambicus
	40
	Fingerling
	Indoor/tank

	Oreochromis niloticus
	35
	Fry
	Indoor/tank

	O. niloticus
	28–30
	Fry/fing.
	Indoor/tank

	O. niloticus
	25
	Fingerling
	Indoor/tank

	O. niloticus
	35
	Fingerling
	Indoor/tank

	O. niloticus
	19–29
	Juvenile
	Outdoor/cage

	O. niloticus/aureus hybrids
	30
	Grower
	Outdoor/pond

	Oreochromis aureus
	30
	Fingerling
	Indoor/tank

	O. aureus
	36
	Fingerling
	Indoor/tank

	O. aureus
	56
	Fry
	Indoor/tank

	O. aureus
	34
	Fingerling
	Indoor/tank

	Tilapia zilli
	35
	Fingerling
	Indoor/tank

	T. zilli
	35–40
	Fingerling
	

	PRAWN

	Macrobrachium rosenbergii
	40
	PL 0.15g
	12-5%bw/d
	Indoor/tank

	M. rosenbergii
	15
	PL 0.12g
	Fixed
	Outdoor/tank

	M. rosenbergii
	35
	PL 0.10g
	5%bw/d
	Outdoor/tank

	M. rosenbergii
	27
	PL 1.90g
	5%bw/d
	Outdoor/pond


Nutrient requirement of fresh water prawn 
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Introduction of nutritional biology
Knowledge of nutritional biology is pivotal in feed development for particular species. It gives idea of the possible nature of the organisms feed requirements. Based on the morphology of the fishes some fishes are : 
· Filter feeders and grazers and crappers
These filter their feeds or graze or scrape their food. Eg is the tilapia sp. An understanding of the food habits and feeding habits can be appreciated by considering mouth pats of the fish:
· Mouth structures of warm water fish

 Terminal, subterminal, Supraterminal (upturned), inferior(downturned) or suckers (tubular)

· Teeth structures
Biology continue
teeth structure and feeding
· Premaxillary--front margin of upper jaw

·  Auxillary--sides of upper jaw

· Mandibular--margins of lower jaw

· Vomerine--front part of roof of buccal cavity,

· Palatine--when futher back in bucal cavity

· Pharyngeal--on the throat.

Feeding habits and habitats
· Herbivores eg tilapia

· Omnivores eg Clarias / Fresh water shrimp

· Carnivores eg Heterobranchus

· Life stages and feeding habits

1. Larval stage

2. Juvenile stage

3. Fingerling

4. Adults & brooders
Larval feed & requirements 
· Live feed like artemia & moina, rotifers etc

· Dry diets also utilized

· Prepaired diets must meet nutritional req.

· Precocial larvae-devloped gut

· Altricial larvae-non developed

· Prepaired feed must be >40% protein

· High digestibility
Organic aquaculture
· The International Federation of Organic Agriculture Movements (IFOAM) drafted regulations  

· Organic aquaculture accepts exotic species
· Forbids use of high fish meal in diets

· Utilizes only plant nutrients and easily degradable nutrients

· Avoids the use of fish oil to preclude pcb and pcb congeners toxicity

· Prohibits culture of GM fish

· Aquatic feed should be organically certified

· For carnivorous fish 50% of fish meal should come from fish processing leftover

· The Use of antibiotics was certified but withdrawal time should be doubled or tripled before harvest

· Low stocking density

· No use of asthaxanthine or colorant in fish feed

· Fish should be slaughtered by blow on the head

Natural feeds
· Zooplanktons

· Phytoplanktons

· Aquatic weeds

· Aquatic insects

· Nematodes ( nematode like tubifex can are not so good if not cultured with care.
They are sources of heavy metal that could accumulate in food chain.
· Terrestrial insects, oligocheates
Artificial diets
This form the bases of industrial feed manufacturing. Artificial feeds are made from plant and animal ingredients.  

Plant ingredients –eg soybeans

· Animal ingredients—eg fish meal

· Plant by prod.- Rice bran, palm kernel cake

· Animal by products—Poultry, blood meal
Protein content

Important plant ingredients are identified by their protein contents. There are high protein food stuff and low protein food stuffs. Protein in plant are stored in structures that may not easily be breakable through digestion by the fish. This gives rise to problem of ANF
ANF and problem of protein in plant stuff
ANFs are anti nutrition factors present in fish feed ingredients of plant origin.

Protein requirements
· Food stuff with protein content >20% are considered protein supplement

· Food stuff wt protein content<20% energy supplement

· Energy supplement cheapest energy source

· Protein (1) Animal (2) Plant

· Animal protein considered superior

Compounding feeds and types
The compounding of feed involves initial calculation of appropriate quantities, then mixing, preconditioning and either extruding of pelleting. Following pelleting is the coating carried out in oil atomizer system.
· Pelleting

· Extrudding

· Oil coating

· Larval diets

· Differences between diets of fin fish and shell fish, herbivore and carnivorous or omnivorous fishes

· Organic aquaculture feeds

· Feeding methods

Sample of life stage feeds
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Feeding
In fish culture feeding schedule is very important. It is important to adopt best management practice.  Appropriate fish culture management must take into account the following feeding management factors
· Periods

· Frequency

· Systems
 It is important to use similar system whenever feeding the fish. This would reduce waste and enhance growth and low FCR. The systems available are 
demand feeder
Broadcasting

feeding trays and feeding cycle in earthen ponds

· Records
· Appropriate records should be kept. This must include the quantity of feed given, possible record of wastes and changes made. 
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