CULTURE OF THE SILURIFORMES                  (WETS 607)
The Siluriformes are the catfishes. The catfish are made up of many species and subspecies like, clariidae, ictaluridae, pangasiidae etc. The siluriformes make up a very successful group of aquaculture fish al over the wolrd. Many of them have electric organs and ability to utilize atmospheric oxygen making them to survive easily under harsh conditions. The catfishes are also hardy and can withstand water conditions that other fish would otherwise not tolerate. 
The most farmed species of the siluriformes seems to be the family clariidae. However the Ictaluriidae is most farmed in North America and the pangasiidae is mainly farmed in Asia and has recently become very popular in world fish markets.

Siluriformes are notable species being naked in appearance although some may have bony cover towards the head like the bagrids.The silurids do not have scales but the body is usually covered by skin and slime thin mucus layer. The siluriids have four pairs of barbells.
Brief Biology
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After (De Graaf and Janssen 1996)

The structure above shows the barbells, the gill rakers and the air breeding organ.

Sexing male and female
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The male catfish has reproductive organ that has a pointed feature. The female catfish has rounded reproductive feature after the anus. Usually during breeding season the female catfish has swollen belly due to its eggs. 

Distribution

The catfish are distributed almost all over Africa. There are different types of catfish distributed allover North America, Africa, Asia and the mid east. Examples are the Channel catfish, the Clarias and different species of Clariidae.
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Distribution of four species of Clarias in Africa. 

There is also the genus Heterobranchus. The Heterobranchus is widely distributed all over Africa. It has two major species the H. longifilis also called by different local names like Echim in eastern Nigeria, Vundu catfish in South Africa etc. 

Genus Heterobranchus 
· Two major species

· H. bidorsalis (two equal dorsal fins)

· H. longifilis  (unequal dorsal fins)

· Distributed Africa: Nile, Niger, Anambra, Imo river basins, Sénégal, Congo system, upper and middle Zambezi. Also from Lakes Tanganyika and Edward Gambia and Bénoué River, Chad and Volta basins, and the coastal basins of Guinea to Nigeria.

Aquaculture  potential of the Clariidae

The success of the clariids as aquaculture species lies in their numerous potentials. The ability of the catfish to move from water to land and survive has lots of aquaculture advantages. The ability of the catfish to withstand adverse water conditions are also pivotal to their successful aquaculture. Notable potentialities of the catfish are stated below;
· Airbreathing
The have air breathing organ that enables utilization of atmospheric oxygen. 

· Fast growth

· Disease resistance

· Omnivorous and voracious eater

· High fecundity
The Clariids have high fecundity and can produce up to 60,000 eggs per spawn.
· Euryhaline 
The African catfish like heterobranchus sp is euryhaline. It has been reportedly cultured in brackish water. However the Clarias species do not have or have not exhibited such qualities. There are two major aquaculture heterobranchus. 
Some Heterobranchus sp like H. longifilis can be reared in brackish water.
· Resists harsh environmental conditions
· The clariids resists harsh environmental conditions. The can exist in water with high ammonia where most fishes would not. Catfishes tend to detoxify the ammonia through some complex system. Air breathing capacity makes it easier for them to live in low oxygenated water.
Culture 
The clarrids can be reared at very high stocking density especially in the RAS. High stocking density requires the use of flow through system in non RAS. The ability to withstand high stocking density made the catfish a species of choice in aquaculture. Some of the attainable stocking densities of the catfish per rearing system are listed below;
· Stocking density depends upon system

· RSA can hold up to 500kg M3-1
· Flowthrough system 450-500kg M3-1
· Pond culture/surface tanks 100-150 M3-1
· Earthern ponds provides natural feed

· Earthern ponds good for semi intensive

· RSA/ flowthrough good for Intensive
· African catfish exhibits photoperiodism

· Loves darker environment

· Rearing temperature between 24o-31oC

· Low temperature can lead to poor feeding

              poor, growth, suffocation or death

· Larval forms & juveniles temp. Sensitive

· Aeration important for larvae 
Some dietary requirement of African catfish according to  the life stage
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The values are tentative and subject to research. But presented here for basic knowledge
Basically the catfish needs more protein for the early life stages. The quality of the feed is not measured alone by the values of protein or percentage protein. Feed quality is rather measured based on protein % and the essential amino acids.

Feeding
· Frequency of feeding matters in the culture of catfish

· It is better to feed the catfish early juvenile to satiation and at least 3x daily

· The feeding should be done at specific times of the day

· Feed should be acceptable and with low FCR to save cost and enhance growth

Reproduction

 The catfish cannot normally reproduce in captivity. However there is possibility of induced breeding. We can as well do artificial or semi artificial breeding of the fish.

· Catfish has eggs most times

· Reproduction follows circarnnual rhythm

· Tropical rainy season stimulates reprod.

· In the wild spawning takes place in riparian vegetation, floodplains, 

· Temprature stimulates  gametogenesis

· Rainfal stimulate vitellogenesis and spawning.
Reproduction can be seasonal. However artificial breeding can be used to enforced out of season reproduction. Survivability of the hatchlings and frys has been found to be more I the rainy seasons while there is reduction in dry seasons.

· hormone injection to induce breeding especially off season.
· Most popular type of hormones are

· Human chorionic gonadotropin 25 i.u100g-1 body wt

· Human chorionic gonadotropin can also be given at 4mg 100g-1 body wt
· DOCA (desoxycorticosteroid acetate) 2.5-5 mg 100-1
· Carp pituitary 3-4 mg feamale-1
Seasonal effects on reproduction 

Reproduction in the catfish is seasonal. The effects of season are shown in the graph below. However the catfish can be manipulated to be artificially reproduced all seasons. Nevertheless optimum reproduction and survivability is best within seasonal limits.
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Seasonal effects on the fecundity of African catfish
Artificial reproduction
Since the African catfish do not reproduce in captivity, the only means of reproducing them is by artificial reproduction or semi artificial reproduction. The artificial reproduction is usually done with the help of hormone injection and dry fertilization.

Uses hormone injection to induce breeding
The appropriate hormone is usually injected into the fish at noted dosages (see below).
The fish are isolated and when ready are striped of the eggs which are mixed with the milt from the male Clarias. The stripping time is temperature dependent and higher temperatures favor lesser stripping time. Usually 20 oC may take up to 21 hours to stripe.
An understanding of the reproductive stages of the fish is important at this point.

There are about 6 stages of sexual development for the female African catfish. The stages are as follows:

1- Immature virgin

At this stage the ovary is immature and translucent brown. The oocytes are 7-10 μ containing no yolk. It occupies the posterior quarter of the body cavity and can merely be differentiated from testes by the serrated edge of the testes.

This is stage of pre-vitellogenesis.

2- Developing Virgin

This is still stage of pre-vitellogenesis. However the primary oocytes are developing through mitotic divisions and they can be seen with naked eyes. The oocytes may be as big as 200 μ at the end of the stage. Ovary will occupy a third of the peritoneal cavity.
3- Ripening (Endogenous vitellogenesis)

      The eggs are colored brownish green. There is vitellogenesis and the egg increases in 

       Size. The yolk formation is going on as endo vittelogenesis. Eggs will occupy about

       half the length of the ventral cavity.

4- Ripe female  (exogenous vitellogenesis)
This is the ripe stage of the egg. The egg is occupying the whole ventral length or about 4/5 of the ventral side. The eggs are brownish green in color. There may be some color variation some eggs may be more brownish as we noticed in our laboratory here in University of Jyväskylä. There is also exogenous vitellogenesis and the protein used in yolk formation is from liver. The eggs size is about 1000-1200 μ. (1-1.2mm). We could as well see the nucleus in the egg.
5-   Spawning 

       The eggs are flat and run. The fish needs to get rid of the eggs or starts resorption.

6-   Spent female

        The female is spent and the ovary is flaccid.

Most popular type of hormones are

· Human chorionic gonadotropin 25 i.u100-1 

· DOCA (desoxycorticosteroid acetate) 2.5-5 mg 100-1
· Carp pituitary 3-4 mg feamale-1
Larviculture

The newly hatched larvae are fragile and should be handled with great care. The larvae are not usually fed within the first 3-4 days. They depend on the yolk sac for their feeding.
After the using the stored food the frys larvae are fed with artemia. And then dry feed.
· Stocking density 100-150 fish m2-1
· Needs artemia or other life feeds

· Needs no feeding 3-4 days post hatching 

· Needs appropriate temperature >26 oC. larval forms are very temperature sensitive. Cold temperature will kill the fish at this stage.
· Required oxygen > 4mgL-1

· Life food can be administered four time daily

· Prepared diets can be fed after 6 days
The larvae can be stocked in ponds. The ponds are usually already prepar4ed for the development of planktons. The plankton bloom is usually sustained with fertilization and possible liming. There is need to maintain appropriate management techniques and grading for the larvae to avoid much cannibalism. However indoor tanks can be used to raise the larvae ensuring proper control measure and management.

Enyidi Uchechukwu

Course Coordinator.
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