Culture of Cichlids          Oreochromis and Tilapia sp       (WETS 607)
The cichlids are very important group of aquaculture fish. The genus Oreochromis has become one the most popular farmed fish around the world. Tilapia has been identified as the second most cultured fish outside of carp. It is also identified as the most globally cultured fish being cultivated in over 85 countries (Fish farming 2003).
3 major genera 

There are three major types of Tilapia and Oreochromis used in aquaculture. These are the Oreochromis, the Sarotheradon, and the Tilapia species. Recent taxonomy of the Cichlids separated the tilapia according to their breeding behavior into the component three genera. 

The Genus Tilapia

This group makes nest in ponds. They also show a form of parental care by guarding their eggs and the young. They work is shared or done by either male or female.

Oreochromis

The Oreochromis are the mouth brooders. The female lays the eggs that are fertilized by their males. The females then collect their eggs and brood them in their mouth. Brooding goes on till the eggs hatch. The frys still goes back to the females mouth in time of danger.

Sarotheradon

This group is similar to the Oreochromis. However the eggs are rather collected by the males and the brood the eggs. The fish do not normally feed when brooding the eggs or when nursing the frys in its mouth. They are usually very close to their young as to facilitate ease in re entering their mouth.

This taxonomic division is simple and easy to use. However many fish biologist still refer to all as tilapia. But it is easier to use this system in differentiating the forms in tilapia aquaculture.
Species selection and identification

Selection of appropriate specie for farming is important. There are several species used. The most popular is the Oreochromis niloticus. There are also the red tilapia and the O. aureus and O. honorum used in production of hybrid tilapia with O. niloticus. Factors to consider in choosing species are things like fast growth, market, technology available, reproduction and choice of product. Monosex of mix culture.
Other desirable features are:
·   Fast growth 

·   Ease to produce natural all male hybrid

·   Ability to resist stress

·   Quality flesh

·   O .niloticus is choice species

·   O. aureus is also choice species

·  Identification is necessary for all male production

· Biology and aquaculture potential

· Mouth brooders

· Water quality demand
A tentative water quality for tilapia culture are listed below. I use the word tentative because the water quality is dependent upon the culture system and the species.  A system utilizing fertilized water will certainly not adopt same water quality as a system utilizing RAS. Similarly the system that utilizes green water recirculation would not adopt same water quality as the tank system. However no matter the system, adequate oxygen supply must be maintained and ammonia level must be kept very low at least <1.0mg L-1 for optimum production. At 1.0mg there is reduced growth rate and fish begins to die at greater levels of ammonia.
Salinity is also not so important in culture of some species like some tilapia that can be grown in brackish water and even full strength sea water eg O. aureus.

Hatchery system also determines the extent of water control.

Tentative water quality
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· Nutrition and feeding
Male and female external genitalia
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Reproduction
· Broodstock management
It is important to take good care of brood stock to ensure that young could be collected and production could be monitored. Tilapia can breed in captivity and do ot require the use of hormones however control of the reproduction is important if production of enough and quality fry is required.
· Breeding (natural, semi-artificial, monosex)
Controlled breeding is important for industrial production of tilapia. Control breeding is also important for the production of much desired monosex culture strains of the fish. In fact, the production of tilapia is based on controlled reproduction which ensures tailored fish production. A schematic diagram of methods is shown below.

The
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The production of all male by GMT system is shown also in diagram below
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All male tilapia production by GMT series of breeding and sex reversal. 
GMT all male simply is a combination of sex reversal and selective breeding in achieving an all male oreochromis / tilapia production. -
· Nursery and fry management
Nursery of frys could be done in hapas, ponds, tanks or hatchery systems. Depending on available system the frys could be used for sex reversal or fed special diets to conform as required above.
Advantages of Monosex production
Advantages

· All male production of choice

· Males grow bigger thn females

· Saves energy for reproduction

· Commands higher price

· Obliterates precocious reproduction

· By hybridization & selective breeding
More Advantages of monosex
· Higher growth via reduced energy diversion into reproduction/gonads

· Reduced production of uneconomic recruits     

· Reducing aggressive interactions 

· Greater uniformity of size at harvest 

· No undesirable sexual maturation effects on flesh and quality  
· No escape fish introgression issue cages, tanks, ponds, RAS
     Transportation

· Pond culture

· Earthen pond and concrete pond

       Feeding
· Frys should be fed often due to high body metabolism

· Feeding frys should be fed according to weight increase
Culture systems
O. niloticus is cultured in several systems. Among the most prominent systems are the ponds and tanks. 
· Pond culture (Earthen pond and concrete pond )

Pond culture of Oreochromis sp. and tilapia is mainly in earthen ponds and concrete ponds like wise. The culture in earthen pond combines the advantage of natural production in a simulated natural environment. However the culture in concrete ponds is also very productive and easier to manage than the earthen pond. Pond culture is bases for most developing countries tilapia culture.
growth, survivability, reproduction

· Tank culture
Tanks culture is similar to ponds but offers the advantage of being sited in places pond may not fit. Tanks are very good in breeding of tilapia and are highly productive and easily drainable if constructed well. Tanks can be used for high density culture as well as semi-intensive tilapiine culture.
· RAS systems
RAS is the highest form of system used for hyper intensive and intensive tilapia farming. It offers the advantage of very high density stocking that may not be possible otherwise. RAS need high input of energy and is very suitable for environmental control being environmentally friendly. RAS may not offer the advantage of fertilization therefore culturing in RAS need highly nutritious feed to supplement for natural feed input from fertilization. Most farms in USA and industrial farms in Nigeria use RAS. 
· Cage culture
Cage culture is suitable site is a very good and cheap mean of tilapine culture. It involves the use of high quality diet since the fertilization and natural feeding is no possible. Cage culture is also good in preventing precocious breeding and stunting of growth due to over reproduction. The eggs of tilapia and Oreochromis falls off the cage and the parents can be reared and harvested.

Cages however had the disadvantage of poaching in non protected sites.

The tilapia can be stocked at certain densities depending on the culture system. However in a pond system the Oreochromis can be stocked at the following densities:
Feeding and feeding rates
Tilapia should be fed at specific feeding rates. The recommended feeding rates per fish weights are given below. 
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The size of fish also matters in considering the feeding. The tentative recommended feeding frequency and pellet size is listed below; 
	Suggested pellet sizes and feeding recommendations for tilapia at various stages of development.

	Feed Range
	Fish size
(g) 
	Pellet size
(mm)
	Feeding frequency
(feeding / day)

	Pre-starter
	<60
	<2*
	6-8***

	Starter
	60-200
	2**
	6-8

	Grower (intensive)
	>200
	4**
	3-5

	Grower (semi-intensive)
	>200
	4**
	1-2

	
	
	
	


The feeding size of tilapia and pellet size and frequency of feeding.
The feeding regime may not be followed strictly. However this is to serve as a guide.

Enyidi Uche

Course coordinator 
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[image: image7.png]Table 1. Recommended stocking and feeding rates for different size
groups of tilapia in tanks and estimated growth rates.

Stacking Rate ~ Weight(grams) ~ Growth  Growth Feeding Rate
(number/m’) Rate Periad (%)
Tniial Final (g/day) (days)
5.000 002 051 - 30 20- 15
3.200 051 5 c 30 15- 10
1.600 5 20 5 30 10- 7
1.000 20 50 10 30 - 4
500 50 100 15 30 435
200 100 250 25 50 3515
100 450 3.0 70 15 - 1.0
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