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pleased to Organize a Invited Lecture on dt. 23-11-2019 at 02-00 P.M. at the SEMINAR HALL
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“Biology of fresh water prawn and Culture of fresh prawn ”
By
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Biology of Prawn (Macmbmchfum rosenbergii)

Introdoction:

Al te freshwater prawms that have been culhred so far bebng o the gems Macrobrachium ,
Bate 1868, the largest genus of the family Palaenonidae. About 200 species have been

descrbed, almst all of which Ive i fresinwater at least for part of therr He.

The gint river prawn, Macrobrachium rosenbergii . was one of the frst species to become
scientifically known , the fist recognizable dlistration appearing in 1705. The nomenchture of
freshwater prawns, both on a generic and a species kel hos tad quie a muddied history. In the
past, generic mnes have inchded Cancer (Astacis) and Palaemon. Previous names of M.
rosenbergii e inchded Palaemon carcinus, P. dacquefi and P. rosenbergii ( De Man 1879)
becane wniversally accepted. :

There are 200 speces of Macrobrachium n the workd, of which 49 are commercial Twenty
seven of the commercil species are found in Ash and the Pacific. Most kw in freshwater. A
few species Ine in saltwater n the mouths of rivers.

M. rosenbergii is foud extemsively in the tropical and subtropical waters of the Indo-Pacific
regon in Mahys, Thahnd, the Phippines, Indn, Shi Lanka, Banghdesh Myanmr,
Indonest and Vietmam They are generaly found in freshwater, in ponds, rivers, hkes, diches.
canak, depressions, low-lying fioodplains and river mouths. Most of the species spend their early
life in satwater that i comected directly or indirectly with the sea. Some species conplete their
life cyck in freshwater, but these are mot of commercial importance.

Prawns move upstream entering kikes and even paddy fields, up to about 200 km from the sea.
Thi type of migraton & observed rot only in M. rosenbergii but ako in other species of
Macrobrachin. '

Importance:

Prawns ar important goups of shelfsh bebngs to the class cnstacean Prawns have Lirpe
economic significance. So, i & cuhwred wordwide. In Bangladesh, there are 24 species of
freshwater prawrs. B & very important to know about their extemal and ntermal norpholbgy. On
the other hard, nule and female prawn have some distinct extermal characteristics between them.

-To know their external and mtermal morphobgies

-To know about their manxity and their reprodiction techniques
-Todistnguish male and femak

-To determine ther culture techniques

-To know about their foeding and breeding behavior

Suhspecies of M msenbergii

Dwe 1o differences in cimte, weather and natural environment, many subspecies of M.
rosenbergii have evolved. Three vareties are generally observed in natne.
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Blue cdaw subspecies: .
This subspecies grows to a brge size. The ratio of chw to body k'ng.h. is 1 .620. 1. The nk
is territorial, is breeding behavior & compkx and growth is comparatively sbw.

Omnge daw subspecies: '

This E:bspcchs B Thdc bigger than the median siz of the blue claw variety and has orange -
cobred chws. The rato of claw to body lengh is 1.0 £0.05. The rate of fertlization of eggs is
conparatively sw, but growth & fast.

Small subspe cies:

This s the smallest of all the subspecies with spineless chws, The ratio of chw to bod_y length _
is 0.5 +0.1. At the time of copuhition, these adopt the ‘snake’ mmting strategy. Ther growth &
the sbwest of the three varieties.

Classification:
Kinglom: Animlia
Phyhm: Arnhropoda
Sub-Phyim: Crustacea
Chss: Mahcostraca
Order: Decapoda
Family: Pabemonidae
Genws: Macrobrachium
Species: M. msenbergii

Description:

The body of post laval and adul prawms consists of the cephabthorax (head) and the abdomen
(ai). The bodies of freshwater prawns are divided into twenty segments (known as somies).
There are 14 segments in the head, which are fised toget!

er and invisble under a hirge dorsal
and lateral shield, known as the campace. The carapace & hard and smooth, except for two

spines on eiher side; ore (the anemnal spie) & just bebw the oibit and the other (the hepatic
spine) s lower down and behind the antemal spine. The carapace ends
or wsmum, which is slender and curved upwards. ‘The rostrum extends firther forward than the
anemal scale and s 11-14.teeth oa the top and 8-10 underneath, The firgy two of the darsal
teeth appear behind the eye socket.

‘The front portion of the cephabthorax, known

as the cephalon, s six sepmens and |
eyes and five pairs of appendages. The fiual gnens and inchdes the

ree of these six segnenis can be seen if the anmal
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is nrmed upside down and appendages of the thorax are moved aside. The cepmabn segmerrs
therefore suppon, fom the front of the anmal
v The staked eyes;

v The frst antemae, which each he three-segnent pedincles from which three tactie
fheella emerge;

v The second antenme, which each have five-segments peduncles and a single bng
fagellum;

Figure 1.1: External morphology of freshwater prawn M rosenbergii

v The mandbles, which are short and hard and are wed to grind food;
v The frst maxithe, which are plate-Eke, hidden bebw the second muxilae, and sed to
transfer food into the moutk, and

v The second muxiflae, which are simir to the frst muxihe but have an additional
fuction.
The rear portion of the cephalothorax, known as the thorax, consists of 8 fised segments which

have easily visble pairs of appendages. These appendages consist of 3 sets of mxilipeds and 5
pairs of pereibpods, as folbws:

v The frst and second muxifipeds are similar to the first and second maxilae and finction
as mouthparts;

v The third maxillipeds, which are ako mouhparts but bok rather e lkgs:

v The first and second kgs, which have pincers. These pincerened kgs are ako calkd
chelpeds.
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v The second chelpeds are used for captrng food, as wel as in mating and agonktc
behavor : and the thid. fouth and fith b (perebpods). which are ouch shorter than
the second chelped. have smple chws, and are sometines cabed waking kgs. Esgs are
extruded from oval gonophores in the base of the thind perciopods of fermks, whrh are
covered with a membrane. In muks spem 5 extruded fom gonophores which are
covered by fhps, situated i the base of the fifh pereibpods.

Fipure 1.2: Grilled giant river pravwns in Thai cuisine; cach
(whole) prawn weighing around 500 grams

M. rosenberpii can grow o a kengh of over 30 centimeters (12 inch). M. rosenbergii has been
used in research more than mny other species and has been mroduced nuny new countnes for
conmercnl culum. Fuimura and Okamoto (1972) were suocessfl in producing  post-larvae
(FL) of M. rosenbergii in large numbers in Hawai n 1972, M. rosenbergii 5 beng cutured n
conmercinl quantties in many parts of the world inchding Hawmi Honduras, Mauriis,
Tamwan. Thaihnd and the Philppines. Fams hawe also been devebped in Costa Rica. lsrael
Bangladesh, Malaysia, and Mexico.

The shape (exte mal morphology) and other characteristics of M rosenbergii:

Eggs of M. rosenbergii are skghtly ellipical wih a bng axs of 0.6-0.7 mn and are brgh
orange in color il 2-3 days before hatching when they become grey-bhick. This cobr change
occurs a the enbryos uilize their food reserves. Most sciemists accept that the hnae g
through 11 distinct stages (Uno and kwon 1969) before metamorphosis, each with several
digtingushing featwes which are descrbed and @lstrated i Tabk 1.



Sclected chamcteristics of M. rosenbergii:

STAGES CHARACTERISTICS
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About fresh water prawn

Fresh Water Prawn (Macrobrachium malcolmsonii), the second largest fast-growing prawn
occurs commonly in Indian rivers, draining into Bay of Bengal. They are cultivated under
monoculture as well as polyculture systems. Under monoculture systems production levels
of 750-1,500 kg prawns/ha/ 8 months are achieved. Further, it is a compatible species for
polyculture along with Indian Major Carps and Chinese carps, which may yield 400 kg
prawns and 3000 kg carps/ha/yr. Since the seed requirement for the commercial farming of
this species is not met from the natural resources, large-scale seed production under
controlled conditions for year-round supply is extremely important. The technologies of
large-scale seed production and grow-out culture have led to increased awareness of the

for diversification of their culture practice.

farmers and entrepreneurs




Broodstock Management

Broodstock and berried females are essential component for continuous operation for seed
production. The gonadal maturation of the species differs greatly in nature depending on the
agro-climatic conditions. In the Ganga, the Hooghly and the Mahanadi river systems, the
maturation and breeding start from May and continue till the end of October, whereas in the
Godavari, the Krishna and the Cauvery systems it commences from April and continue till
November. Under pond conditions, sexual maturity generally occur after attaining a
maximum size of 60-70 mm. Berried females are recorded year-round in most of the ponds.
The ratio of berried females in total population is found to be higher during August-
September and during this period they carry good quantity of eggs (8000-80,000). Prawns
breed 3-4 times in a season. Successful community breeding and year-round seed production
under captive conditions is possible by employing air-lift bio-filter re-circulatory system.

Spawning and Larval Rearing

Mating takes place immediately after pre-mating moult in matured female and spawning
occurs few hours after mating. Incubation period of eggs lasts between 10-15 days depending
upon the water temperature of 28-30°C. However, at lower temperature, the incubation
period is prolonged to more than 21 days. Hatching of fully developed 1st zoea takes place

through the body stretching of the zoea, which breaks the eggshell and comes out from the
egg and starts swimming as plankton.

Different larval rearing technologies viz., static, flow-through, clear or green water, closed or
semi-closed, with or without circulation systems of larval rearing of prawn species under
hatchery conditions have been developed with varying degrees of success. The green water
technique has been claimed to increase the post-larval production by 10-20% over other
techniques and provide a quality seed. But higher mortalities are generally encountered due to
rise in pH and uncontrolled algal bloom. Further, increase in numbers of adult Artemia, due
to abundance of feed in green water, contributes to accumulation of ammonia in the culture
medium. The production of post-larvae (PL) in large numbers is possible following airlift
bio-filter re-circulatory system. The larvae passed through 11 zoeal stages before attaining PL

within a period of 39-60 days at salinity and temperature ranging from 18-20%o and 28-31°C,
respectively, with the production density of 10-20 PL/L

Bio-filter equipped with air-lift re-circulation has shown promising results in maintaining
favorable water quality in different rearing media with enhanced rate of post-larval
production. The water quality parameter generally influences the growth, survival and
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Parameter
Temperature
pH
Dissolved Oxygen
Total hardness
Total alkalinity
Salinity
Ammonical nitrogen

Larval Feeding

better survival (Table.l).

Range

28-30°C,

7.8-8.2,

441t05.2,

3000-4500 ppm '
80-150 ppm

18-20%o

0.02-0.12 ppm

Various feed items viz., Arfemia nauplii, zooplankton especially cladocerans, copepods,
rotifers, flesh of prawn and fish, molluscan meat, earthworms, tubificid worm, egg custard
and cut pieces of goat/hen viscera are used during larval rearing. Among these Artemia
nauplii have been recognized as an excellent larval food for the prawn larvae. At the
beginning, freshly hatched Artemia nauplii are provided to the Ist stage zoea at 1 £/30.,000
larvae twice daily up to 15 days or till they attain stage VI. Thereafier, the feed is given once
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Harvesting of Post-larvae

’

Harvesting of post-larvae of prawn is rather difficult due to their crawling habit. Therefore,
both turn-down and drain siphoning of water are commonly used for harvesting. But due to
longer duration for attaining post-larval stage the above methods are neither useful nor safe.
Further, the presence of post-larvae in the larval tank affects the growth and survival of
advanced larvae due to competition for food and cannibalism. Hence, the need for an ideal
device for regular harvest of post-larvae from the rearing unit is very much essential. String
shell is therefore devised and is successfully used for phase wise harvest of post-larvae during
larval rearing. Post-larval survival and production rates, following air-left bio-filter re-
circulatory system, are in the range of 10-20 PL/I.

Post-larval Rearing '

Optimum growth, production and survival of prawns can be achieved in grow-out ponds on
stocking the nursery reared juveniles rather than stocking directly with the freshly
metamorphosed post-larvae. Post-larvae slowly adopt themselves to freshwater. Optimum
growth and survival of healthy juveniles during post-larval rearing is achieved at salinity of
1Oparts per thousand.

Post-larval rearing can be done both in well-prepared earthen ponds with adequate aeration
facility and inside the hatchery following bio-filter re-circplatory system. Stocking density,
feed and water quality management play the major role in raising healthy juveniles during




rearing. Stocking density between 10-15 PL/l is ideal. Among various feed items, egg
custard along with chopped freshwater mussel meat have been established to be more
effective in maintaining good growth. Water quality parameters, viz., water temperature, pH,
dissolved oxygen and dissolved ammonia in the ranges of 27.5-30°C, 7.8-8.3, 4.4-5.2 ppm
and 0.02-0.03 ppm, respectively are considered to be favorable for better survival
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Grow-out Culture
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Grow-out syst'em of prawn is normally comparable to that of freshwater fish farms. As the
prawns can migrate from one pond to other due to its crawling h

; abit, it is neces
the pond embankment 0.5 m higher from the water level. Sandy - ppiaye

-clay pond b ;
considered to be favourable for better growth. Undrainable pond Y pond bottom is

; e AN Deie s may be treated with
conventional piscicides for eradication of predatory and weed fi

shes. Stocking density of




30,000 to 50,000/ha is recommended for semi-intensive monoculture farming. Ponds with the
facility of water exchange and aeration can be used for intensive farming where stocking
density could be increased to 1 lakh/ha. Temperature is the most important factor which

directly controls the growth and survival of prawns. Temperatures above 35°C or below 14°C
are generally reported to be lethal and 29-31°C is optimal.

Male prawns grow faster than females. Mixture of groundnut oil cake and fish meal in the
proportion 1:1 is used as supplementary feed. A production of 750-1200 kg/ha in six months
of rearing are achieved under monoculture with the stocking density of 30,000-50,000. In
polyculture, M. malcolmsonii at a stocking density of 10,000-20,000/ha along with carps at

density of 2,500-3.500 nos/ha, a production of 300-400 kg prawn and 2000-3000 kg carps
can also be raised | '

Economics

Economics of Hatchery (2 Million Capacity)*

Amount
SI. Item '
No.

(in Rupees)
L Expenditure

A.  Fixed Capital

1. Construction of broodstock pond (0.2 ha, 2 nos) ' 50,000
2. Hatchery shed (10 m x 6 m) 2,50,000
3. Larval rearing tank (12 units cemented, 1000 1) 1,00,000
4. Drainage system with PVC pipe - , . 20, 000
5. Bore-well 40, 000
6. Water storage tank (capacity 20,000 1) 40, 000




o 30, 000
7. Electrical installation 1 .50.000
8. Air-blowers (5 hp, 2 nos) '40-000
9. Aeration pipe networking system 60,000
10. Generator (5 KVA) ’
.y T N 30,000
11. Water pumps (2 hp) with pipelines
) 10,000
12. 1. Refrigerator 00
13. 1. Miscellaneous expenditure 30,0
Sub-total 8,50,000
B. Variable Cost
I. Broodstock development including feed 50,000
2. Transportation of seawater 20,000
3. Feed (Artemia & prepared fecd) 2.30,000
4. Chemical & medicines 10,000
5. Electricity and fuel 40,000
6. Wages (One Hatchery Manager & 4 skilled laborers) 2.10,000
7. Miscellaneous expenscs : 50,000
Sub-total 6,10,,000
C. Total Cost
1. Variable cost 6,10,000
2. Depreciation cost on fixed capital @ 10% yearly 85,000
3. Interest on Fixed Capital @I.S% per annum 1,27.500
Grand Total 8,22,500
11. Gross Income
il
Sale of 2 million seed (@ Rs.500/1000 PL) 10,00,000
II1. Net Income (Gross income - Total costs) 1,77,500

*Fluctuate according fo the region and prevailing market price.
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