CULTURE OF FESH WATER PRAWNS  (WETS 607 )
M. rosenbergii
Fresh water prawns are gaining ground in the aquaculture industry. In the tropical aquaculture industry fresh water prawns are cultivated in ponds and tanks and RAS. 

The most common fresh water prawns in culture are the caridean Macrobrachium species. Notable ones are Macrobrachium rossenbergii and Macrobrachium vollenhoveni. The name fresh water shrimps is used in describing the prawn sometimes in the USA but FAO use the name fresh water prawn for Macrobrachium species. It is important to differentiate the prawns from the marine penaeus species.
M. rosenbergii is native of tropical Asia but has been introduced into many parts of the world. A understanding of the biology of the fresh water prawn is important in studying the aquaculture of the species. M. rosenbergii grows to large size coming to maturity in 6 months and male can reach up to 30cm in length.
Main features of M. rosenbergii
The major features of the species are as follows 
Long rostrum with dorsal serration numbering 11-14 and ventral serration 8-10

Stalked eyes

There is a cephalothorax which is made up of 14 fused segments. The front part of the cephalothorax is known as CEPHALOM. The cephalon is made up of 6 fused segments each bearing a pair of appendage. The cephalon bears the eye stalk. The next appendage bears the first set of antennae which has three segmented peduncles through which are root of three tactile flagella. The flagella are used for sensory perception. The second antennae have five segmented peduncle and a single long flagellum. The there is the mandibles and the maxillae. The second row of maxillae functions in ventilating the gill by beating water into the gill area. The rest function as mouth parts.
The latter part of the cephalothorax is known as the thorax and contains 8 fused segments. These bears the walking legs. The first maxillepeds are like the maxillae and functions like the mouth parts. Then there are the walking legs in the remaining five segments of the thorax.

The abdomen is made up of 6 segments. Each of the abdominal segments bears a pair of swimmerets known as the pleopods. The swimmerets are modified for different functions according to sex. In males the second pair is used as copulatory organ that is known as APPENDIX MASCULINA and in the females the first five swimmerets are modified for holding the eggs. The five initial swimmerets are soft while the last set is hard known as the uropod. It is broadened and used in swimming backwards.
Larval forms undergo changes into 11 larval forms till they become post larvae and resemble the adult in miniature form. The larvae initially swim upside down and swim with tail first and feed on other larval forms, phytoplanktons and small zooplanktons.
The post larvae are greenish or brownish grey, but resemble small adult.
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Taxonomy

Phylum~Athropoda, Subphylum ~Crustacea

  Class ~Malacostraca, Order ~Decapoda, 

   Infraorder ~Carridea, Family ~Palaemonidae, 

   Genus ~ Macrobrachium, Species ~Rosengbergii, vollenhoveni.
Male identification

Males of the fresh water prawn are identified by specific males features. Some of the features are listed below. However there are usually three types of males in culture. The three types of males are classified according to their size and features as 
1) Blue Claw (BC)
2) Orange Claw (OC)

3) Small Claw or runt (SM)
The BC is the biggest size of male followed by the OC and the SM is the smallest size male. These three groups of males coexist in a system even from same year class.

The BC are noticeably having big blue claw that are long. The Orange claw as the name implies have orange colored claw while the runts are the smallest group of ale that seem not to be growing like the others, though the have the potential.
Male features

· Long Rostrum ~Ventral serrations 8-10 Dorsal serrations 11-14

· Adult male ~Very long second cheliped

· Movable finger of cheliped covered by velvet fur

· Genital pores between the 5th walking legs

· Types of males

     Blue claw (BC), Small claw/runts (SM),

     Orange claw (OC)
Female Identification

The females are much smaller than the males. The female can be identified also by checking the ventral sides of the second abdominal somite.The somites are the abdominal segments. The female structure is smoot contrary to the male that has a spike. 
Major identifications of the females M. rosenbergii are listed below:
· Female genital is between 3rd periopods

· The first abdominal somite is smooth

· No long cheliped

· Pleopods have attachment for eggs

· Smaller than males
TYPES OF FEMALE

Female M. rosenbergii are divided into three like the males. There are Virgin female that are yet virgin and there are also the berried females that have eggs and then there are the Open brood females that are spent. The berried females are also called the ovigerous female. The annotations for the female forms are noted below:

Virgin female (VF), Berried (BF) open brood chamber (OP)

In the culture of shrimps in tropical conditions the selection of brooders is not problematic. This is due to abundance of wild stock of broodstock that could be used. However In the temperate conditions it is needful to manage the brood stock in ponds. Some farms also utilize the pond broodstock. Use of wild strains may reduce growth but definitely removes the issue of introgression that may result from use and re use of same population. However the use of pond stock of brooder could be useful f we need to select fast growing females and multiply from same. 
In the culturing of brooders techniques of handling brooder are employed. The numbers of male and female brooders of adults to be cultured are stipulated below. Water temperature must be maintained at between 26-31oC. 
Male and female broodstocks can be stocked together 
· Water temperature 26o-31oC

· High density stocking of female reducing egg production
The brooders stocking density recommended at a reduced rate. This was noted to increase fecundity. This may be connected to nutrition and reduction in competition for food
· Eyestalk ablation increases egg prod. Frequency
The ablation of eye stalk of the prawn is management practice in reducing the number of intervals between spawns. This increases spawning time thereby increasing the number of offspring.
· Stocking 2 (BC male ), 3 (OC male) (Wt>36g) per 20 VF

· Density of 1 per 40L water is recommended (can be altered)
Tentative water quality requirement for culture of fresh water prawn
	VARIABLES
	FRESHWATER (PPM) 
	SEAWATER(PPM)
	BRACKISHWATER(PPM)

	Total hardness (as CaCO3)
	<120
	-
	2 325-2 715

	Calcium (Ca)
	12-24
	390-450
	175-195

	Sodium (Na)
	28-100
	5 950-10 500
	3 500-4 000

	Potassium (K)
	2-42
	400-525
	175-220

	Magnesium (Mg)
	10-27
	1 250-1 345
	460-540

	Silicon (SiO2)
	41-53
	3-14
	5-30

	Iron (Fe)
	<0.02
	0.05-0.15
	<0.03

	Copper (Cu)
	<0.02
	<0.03
	<0.06

	Manganese (Mn)
	<0.02
	<0.4
	<0.03

	Zinc (Zn)
	0.2-4.0
	0.03-4.6
	<3

	Chromium (Cr)
	<0.01
	<0.005
	<0.01

	Lead (Pb)
	<0.02
	<0.03
	<0.03

	Chloride (Cl)
	40-225
	19 000-19 600
	6 600-7 900


Seed and broodstock selection
In the selection of brooders, certain factors are taken into account like fitness and fast growth. Brooders can be selected from the pond groups of prawn especially if there is a brooders pond. Intensive farms should have brooders ponds that are well taken care of.
· Domestication of wild strain BF
In some countries the brooder are mainly acquired from wild populations of female prawn. Most of the time there is no domestication. Berried females are usually acquired and used for seed production. This may be dangerous in prawn aquaculture because there is no known pedigree for the females. However it is still in practice especially in rural Asia.
· Berried or ovigerous females from ponds
Berried females from ponds are the main brooders used in many intensive farms. They have pedigree and can make selection based on already known traits. The berried females can be manipulated to meet breeders demands. The selection of females from ponds enhances proper control of the genetic flow and the control of quality progenies. Some of the qualities of BF from ponds are listed below:
· Bigger females have more eggs

· Berried female can be stocked at 1 per 40L of water
· Better to stock close or similar ovigerous female for same year class

· BF should be cultured in water of 5ppt salinity & pH 7.0-7.2 

· Hatching could take place in 2-3 days

Culture systems
(tanks)
· Tanks culture is very effective system
Tank culture could ensure better control measure for the larvae
· Constant mornitoring is essential

· Oxygen supply is very critical

· Temperature is very critical

· Constant power supply is very important

· Removal of OB female is important

· Salinity status is basic
Larval fresh water prawn needs brackish water. The saline water ca be produced artificially and used. The composition of artificial saline water are listed below. Weights of chemicals are in g m 3-1
· Dull tank color eg black, dark blue
The young larvae have preference for dark environment. Rearing tanks are usually dull colored. 
Making artifical saline water
Artificial saline water is artificially made where pond are sited inland. However if the pond or tanks are sited in coastal areas there could be dilution of sea water to appropriate salinity with fresh water. The quantity of salt that could be used in making artificial sea water or brackish water is given below. There is commercial sea salt that could be used as well. 
· SALT                                                                   QUANTITY (g/M3) 

   Sodium chloride (NaCl)…………………………………...9200

   Magnesium sulphate (MgSO4.7H2O)……………………. 2300
   Magnesium chloride        (MgCl2.6H2O)…………………1800

   Calcium chloride (CaCl2.H2O)…………………………… 467

   Potassium chloride (KCl)………………………………….200

   Sodium bicarbonate (NaHCO3)…………………………….67

   Potassium bromide (KBr).…………………………………..9
Water quality requirement
Larval & post larvae
· Water temperature > 25oC- 31oC

· Salinity adjusted to 12ppt till 20-26 days acclimatization to (FW)

· DO2 > 5mg L-1
· Turbidity can be as low as possible for RAS or flow through. (Tanks are dull colored already)
· Light intensity 250-800 lux. No direct rays

· pH should be 7.0–7.2
· Adequate water provision is important

· There should be siphoning of waste and cast

Stocking density nutrition
· Larval forms need live feed eg artemia, moina, rotifers.
 Feeding on a constsnt bases and not percent of body weight is beneficial for proper

Larviculture.Care should be taken to avoid overfeeding. This would lead to poor water quality and low DO2.
· The larvae starts taking prepared diets 

· Post larvae appears after 20-26 days 

· PL are initially stocked at 2000-5000/M2 

· Stocking outdoor ponds depends on size and aeration

· No aeration-200/M2,Aeration substrate-1000M2, 75/M2-for juveniles using RSA

Sample Practical diet

       Ingredients                                                                 Qty
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Stocking and management

Nursery 

Nursery culturing of the prawns can be done in either pond or tanks or recirculation system. The stocking in tanks should as well provide some substrates for added comfort of the prawns. The substrates should be suspended vertically and to be at least 50% of the pond surface area. 
The juveniles (PL) should be graded before stocking in production ponds. It is important t grade for reduction of uneven growth and reduction in cannibalism.
· In open ponds stocking density could be reduced

· Temperature balance is essential prior release

· Open ponds 4-6.5/M2 

· The use of artificial substrates like nylon mesh or perforated sheet could increase yield

· Grading is important to reduce cannibalism

· Proper management eliminates cases of disease and use of chemical
Use of substrate

Substrates are used in prawn culture. The substrates have the following qualities;

· Provides additional surface area

· Improves biomass production

· Provides surface for growth of phytoplankton or periphyton that prawn can graze

· Protective decreases cannibalism and shielding under the sun

· Should be 50% of surface area of tank or pond

Substrates are made of polyethylene materials. They are not harmful to the fish and do not biodegrade.
Enyidi Uchechukwu
Course coordinator
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