TROPICAL AQUACULTURE 
SPECIES AND IDENTIFICATION (wets 607)
Introduction

There are many aquaculture sp and would be aquaculture species. Some of the aquaculture fishes can be grouped as follows:
· Cichlids eg.
Oreochromis sp, Tilapia sp and Sarotheradon sp
· Silurids eg.

Clarridae, Heterobranchidae,Bagridae,

·  Crustaceans eg.

Macrobranchium vollenhoveni, Macrobrachium rosenbergii and Penaeus sp.
There are many desirable warm water aquaculture species. Examples are Cichlids eg Oreochromis niloticus, Siluriids eg Clarias gariepinus, Heterobranchus longifilis, and the Claroteid fish Chrysichthys nigrodigitatus. Crustaceans eg, Macrobrachium vollenhoveni and M. rosenbergii. There are also other species like Osteoglossiformis like the Gymnarchidae eg Gymnarchus niloticus.  Gymnarchus has been recently introduced for culture in Nigeria. It has a future but culture is still at low rate. However Gymnarchus is still undergoing domestication before been fully adopted as aquaculture specie. The Claroteidae catfish Chrysichthys is moderately cultured. It is a popular food fish that is well priced in sub-Saharan Africa. 
Distribution of culturable species
· Fresh water species

      Cichlids ~ O.niloticus sp, 

       Siluriformes ~ Clarridae

       Heterobranchidae, Gymnarchidae.
       Macrobrachium sp.
· Brackish water species

      Siluriformes ~ Heterobranchidae, 

       Cichlids ~ Oreochromis sp

       Crustaceans ~ Macrobrachium sp.

Species identification

 In identification of fish certain factor has to be considered. The merisitic studies to be looked for are as follows

     -Teeth shape ~Position, structure, number

    -Gills ~Structure, presence of rakers etc

     -Scales ~Shape, Horinzontal line number

     -Lateral line ~Position, presence
     - Shape of head, fin rays and shapes of mouth parts
Salient points for fish taxonomy

Fin rays- types, number of rays, adipose fins, position of fins
 Examination of fin rays of fish is a valuable tool in identification. This is also very useful in the identification of rayed fishes. (Actinopterygii). It is important to identify type of fin whether soft or hard. Then it is important to count the number of rays on the fins, these are particularly used for many species like the tilapia and the catfishes.
    -Shape ~Head, body form, tail and fins

-Mouth structure ~Shape, position
   Some fish have mouth at the tip of the head. This is called terminal mouth, eg tilapia, some fish on the other hand have mouth below the upper jaw, this is called inferior mouth example catfish Clarias and some fish have tubular mouth. Some have mouth upturned. 

-The mouth of the fish 

The shape of the head of fish varies considerably. Some fishes like the bagrid catfish have characteristic shapes. The head is amoured and cannot be mistaken for the Clarias species. The shape of the head is one feature that can also help in identification of species like the heterobranchus. H. longifilis has pointed head and shows some difference from the Clarias in this respect. The shape of the head of snouth fishes like Mormyrids are definite identifications that cannot be mistaken. However head shape cannot be used alone in identification of fish species.

The body form is another identification factor. The shapes of the body of certain fishes are very distinct. The Gymnarchus has definite body shape that is very specific. 
The shapes of the fins are specific identification features. The shapes of the tails and types of fins can be grouped as follows
Some shapes of  Tails                             and                 Types of fins
	rounded 
	pectoral 

	truncate 
	dorsal 

	indented or emarginate 
	pelvic 

	pointed 
	anal 

	forked 
	caudal 
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EMERGINATE                                                          TRUNCATE
Figure 1. Some shapes of fish caudal fin
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(a) Superior             (b) Sub terminal         (c) Inferior                     (d)    Terminal

(f) Tubular mouth
Figure 2 Shapes of fish mouth
The catfish like Clarias sp and Heterobranchus sp have rounded fins. The Heterobranchus have adipose fins which is absent on the Clarias. Tilapia does not have adipose fins. However tilapia sp have fin spines which are absent on the catfishes.

The features of the caudal fins of O niloticus can be used in distinguishing it from 

Tilapia guineensis. A close observation of the tail of O.niloticus will reveal stripes along the whole rounded tail. These stripes are not similar in the tail of the T. guineensis sp. 
The tail of Gymnarchus niloticus is also a useful tool in its identification. Gymnarchus has a unique tail resembling that of a rat.
Shapes of mouth
The shape of fish mouth determines it feeding habits. Fig. 2 shows some mouth types of fish. However some fish also have tubular mouth type. It is a good identification tool. Some fishes like tilapia have terminal mouth, the catfish have inferior mouth. Moust tubular mouth fishes like Mormyrus sp are suckers that fed in between stones and log in the rivers and streams or lakes.
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Figure 2 . Shapes of some fish scale
Identification of the Siluriids
These are the catfishes. The have barbells and have inferior mouth type. The catfishese are divided into class –genus as below.
· Class- Actinopterygii

· Order- Siluriformes

· Family- Clariidae       
      Genus Heterobrachus

Genus Clarias

· Family-Claroteidae-
Genus Chrysichthys
The difference between Heterobranchus and Clarias lies in the dorsal and adipose fins. The heterobranchus sp are also different among themselves longifilis is different from H.bidorsalis.   H.bidorsalis has two equal dorsal fins unlike the H.longifilis
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Heterobranchus bidorsalis
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Clarias gariepinus
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Chrysichthys nigrodidgitatus

Morphometric and meristic study of fish 
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Figure 2. Meristic studies of fish
The features measurement can be identified below. In practice all the features may not be necessary for identification. Fish identifications techniques and features of interest vary according to fish type.
Key

(1)Standard length, (2) Head length (3) Snouth length (4) Eyes diameter (5) Interorbital distance (6) Preorbital bone length (7) Body depth at the origin of pelvic fin (8) Caudal peduncle depth (9) Caudal peduncle length (10) Predorsal length (11) Prepectoral lenght
(12) Prepelvic length (13) Preanal length (14)Dorsal fin base length (15) Length of longest dorsal spine (16) Pectoral fin length (17) Pelvic fin length (18)Anal fin length (19) Last anal spine length (20) Pectoral fin to eye distance (21)Pectoral fin to pelvic fin depth (from base of the ventral pectoral fin ray to the base of the first pelvic fin spine) (22)Dorsal  fin to anal fin distance (23) Anal fin to caudal peduncle  distance (24) Dorsal fin to caudal peduncle distance (25)Pectoral fin to anal fin distance (26) Pelvic fin to anal fin distance (27) Pectoral fin to pelvic fin distance ( from the base of the ventral pectoral fin ray to the base of the last pelvic fin ray) (28) Body depth at origin of anal fin.
Identification of Tilapia species
Oreochromis niloticus

O niloticus has special features for its identification. Prominent among these features are the fin rays, the tail stripes, the vertebrae count and Dorsal fin (hard) 15 – 18, soft dorsal fin 11 - 13; Anal fin (hard) 3; Anal fin (soft) 9 - 11; Vertebrae count (30 – 32). The outer jaw teeth are bicuspid while it has its inner jaw teeth tricuspid, posterior pharyngeal teeth bicuspid. It also has 3-6 rows of teeth in jaws. The gill has some micro gill rakers for filtering it food.
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O. niloticus

Oreochromis aureus
O.aureus has definite features for its identification. These includes the absence of the regular black stripes that features in the O. niloticus. Also the tail of O. aureus has broad bands of dark stripes on the tail and terminal pink to reddish distal margin. The fin counts are as follows, Dorsal fin (hard) XIV-XVII, dorsal fin (soft)11-15, Anal fin (hard) III, anal fin (soft) 8-11, vertebrae 28-31

[image: image19]
Taxonomy of the Cichlids
 The cichlids have been classified according to their morphology and reproductive biology. A recent classification  is as follows; 
· Class- Actinopetrygii 

· Order:Perciformes

· Family:Cichlidae

· Subfamily:Pseudocrenilabrinae

· Genus Oreochromis, Sarotheradon, tilapia

The Genus Oreochromis

These are mouth brooders and mouth brooders that show some parental care. The males usually makes nest on the ground and the female will lay eggs. Immediately eggs are laind the male will fertilize them and the female will pick uo those eggs into her mouth for incubation. The egs hatch in the female’s mouth and are released but comes back in the face of danger till finally released.
Genus Sarotheradon

This are also mouth brooders but different from the Oreochromis. The Sarotheradon will makes the nest and the female lay eggs. The male will pick the fertilized egg in its mouth and incubate. 
Genus Tilapia

These are substrate spawners. The tilapia will usually lay their egg on open rocks or some substrate in the water. The male and female will be guarding their eggs till they hatch. After hatching the will guard the young till they are free swimming.
Identification of fresh water prawn
Fresh water prawn are distinctly separated by their specific features. Among the features are a very long second cheliped and the bid males are called blue claw. The chelliped has some furs on them that looks like wool. The body is divided into 20 segments called somites. There are 16 somites fused in the head and these are under a cover called the carapace. The abdomen is made up of 6 somites. Each of the abdominal somites has pair of pleopods. The first part of the thorax is called cephalon and has he mouth parts the eye stalk and the maxillae. 
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· Phylum: Arthropoda

· Class: Malacostraca

· Order: Decapoda

· Superfamily: Palaemonoidea

· Family: Palaemonidae

· Genus: Macrobrachium
· Species: Rossenbergii, vollenhovenii 
Selection of aquaculture species

Selection of aquaculture species should take into account the followings qualities,
Growth factors

High specific growth rate (SGR), High daily growth index (DGI), good condition factor
Nutritional factors

Low food conversion factor (FCR), High daily feed intake (DFI), High protein productive value (PPV) and ability to take prepared feed
Health factor
Disease resistance, air breathing, hardiness, ability to resist stress

Reproduction, ease or reproducibility, enhanced larviculture.
Domestication
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         Domestication in aquaculture
What is domestication?
 Domestication in aquacultures is the adoption of wild species. Hale (1969) described domestication as a condition where breeding, care and feeding of an organism are more or less controlled by man. However in agriculture domestication is regarded as a situation for an organism, the individual is (a) kept specifically for  a reason, (b) the breeding is controlled by man (c) there is distinct difference between the life mode with wild strain (d) there is morphological difference between the domesticated and wild strain (f) Survivability may be human based. In aquaculture these factors are not strictly adopted. We refer to domestication here as adoption of wild strain to culture condition. Where the feeding, welfare, reproduction are humanly controlled and modified as needed. Most of warm water species are recent domesticated forms. The catfish Clarias and Heterobranchus became domesticated less than three decades ago.
Methods

Domestication of aquaculture species starts from identification of species and appreciation of the values. The sturdy of biology of the noted organism is usually carried out over a period of time in years to ascertain their habitats and life cycle. Study of stomach content and feeding habits are usually carried out to determine their nutritional preferences. Reproductive biology is also carried out and these lay foundation for domestication process and culture. Subsequent studies on health values and nutritional modifications are carried out before the species becomes established as culture specie. Results from the studies on biology and culture leads to species selection and adoptions
Warm water aquaculture is constant undergoing domestication. 

Reasons

Domestication is performed to information necessary for culture of fish simulating their natural environments. Domestication provides needed information like sex ratio, feeding habits, food preferences, and seasonal impact on feeding and food preferences. Domestication also provides useful information on fish welfare and the intra and interspecific relationships of the fish, stocking density, dominance and aggression and cannibalism.
It is also needful to investigate the abiotic factors like temperature, rainfall, DO2 , salinity, turbidity and pH. 

These will enhance the culture of the novel species. Subsequent problems will already have a means of their solution I the fish culture. 
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