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Introduction
Bangladesh is a riverine country. There is a scope to cultivate fish in these natural water resources.
Furthermore, it is possible to culture fish in cages in a high density through proper utilization of running water,
with low capital. Cage environment in running water does not deteriorate as feces and uneaten feed materials
are washed away by running water. Running water also contains a larger quantity of dissolved oxygen, which
helps higher fish growth. Fishermen could be motivated to adopt cage culture during restricted period of
fishing in riverine water. Therefore, cage fish farming could be an option for proper utilization of natural water
bodies.

Description of the Technology

Running water with water depth of 2.5 m (during dry season) and water flow
of 10-20 cm/sec is favorable for cage culture of Gulsatengra.

Cage and its installation: Cage size to be 6m x 3m x 2m; plastic barrels are to
be attached to float the cages. The entire cage frame is wrapped with a net of
0.5 cm meshes and the structure to be installed in running water at least 2 ft

away from the river bank and fasten with anchor for keeping it in right place.

Stocking fingerlings and post stock management: Inbreeding and disease
free quality seed of healthy Gulsatengra of similar size weighing 5-8 g @
100-120 m® to be reared inside the cages. As Gulsatengra is sensitive to
transportation stress, fingerlings are to be handled with care; conditioned
with Potassium Permanganate or salt before stocking. Supplementary
floating patent feed (30-32% protein) to be administered @ 3-8% body
weight of stocked fish for the entire tenure of culture period. Fish should be
fed twice a day dividing the allotted amount of feed in two halves, 60%
during morning and 40% in evening. Feeding to be off one day per week.
Cages are to be kept under lighting during night, as it helps in securing the
cages and attracting insects which are food for Gulsatengra.

Suitable locations
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Photo: Fish culture gulsa tengra in
floating cages

e Suitable location for cage farming could be the deeper part of beel, which is connected to adjacent river.
The cage site needs a water depth of at least 2.5m round the year. A clearance of 1.8m is needed from

the cage bottom to the surface of the water body.

Benefit of the Technology

Floating case culture system can produce 1270 kg fish from 10 cages (1 unit)

e Cage culture of gulsatengra in running water habitat is economically beneficial and sustainable, which

can achieve a BCR of 1.44 from four months of culture period.

Establishment of cages in running water is a cost effective option. Considering the durability of cage
materials for 4 crop production, estimated fixed and variable costs are BDT. 20900.00 and BDT
173250.00 respectively. Therefore, total operational cost for 1 crop production is BDT 1,94,150, Cage
culture in running water habitats can provide fishermen with food and socio-economic security.

Researcher:

Dr. Md. Abu Sayed Jewel

Professor, Department of Fisheries

University of Rajshahi, Rajshahi

Mobile: 01727-144520, Email: jewelru75@yahoo.com
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Introduction
Carp is one of the most important and common fishes in Bangladesh. The present culture system takes 2-3
years to produce 2-3 kg individual carp fish by stocking the small size carp fingerlings. But, it is possible to
produce 2-3 kg weight carp within 6-7 months through adopting carp fattening technology. In Bangladesh,
rohu (Labeo rohita), catla (Gibelion catla) and mrigal (Cirrhinus cirrhosus) etc. are the main species among the
indigenous major carps and silver carp (Hypophthalmichthysmolitrix), mirror carp (Cyprinus carpio var.
specularis) and common carp (Cyprinus carpio var. communis) etc. are most suitable species among the exotic
major carps for carp fattening. The common criteria of carp fishes are: high growth rate, high disease
resistance capacity, and obtaining natural food from all layers of water body.

Description of the Technology

Larger size pond (35 decimal) having water depth of 6-7 ft for 9-10 months
is suitable for carp fattening. The pond should receive adequate sunlight;
discouraging any leafy trees and shrubs on the banks of the pond ; new
pond is better than old one for carp fattening; bottom sludge to be
removed if it contains huge amount, dyke and bottom to be repaired also;

Pond preparation: Kill or remove unwanted fish through pond drying or
applying rotenone @ 25-30 g/decimal for 1 ft water depth of pond; Lime
(dololime) to be applied @ 1 kg per decimal If the pH is <7.5; its dose
depends on soil and water pH. Pond to be fertilized with Urea and TSP @
200 g/decimal and 100 g/decimal, respectively ;

Stocking carp fingerlings and post stock management: Carp fingerlings
weighing 300-400 g to be reared inside the rearing pond and then be
stocked in the grow out pond. Stocking density should be maintained at 10
carp fingerlings/decimal for all carp species; species combination tobe 35%
(catla and silver carp), 35% (rohu) and 30% (mrigal and common carp) at
the upper, middle and bottom layers, respectively. Supplementary feed
(contain at least 25% protein) to be supplied @ 3% body weight of stocked
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Photo: Carp fattening technology in
ponds in the coastal area

fish; it would be @ 2% body weight at winter; no feeding once a week. After stocking, Urea & TSP to be
applied at 15-day intervals @ 100 g/decimal and 50 g/decimal, respectively for producing natural food;
at the inception of winter lime to be applied @ 500 g/decimal as an advance prevention from disease
susceptibility. Application of fertilizer should be stopped immediately during winter season or if

excessive green color appears occasionally in the water body.

Suitable locations:

Coastal and other regions of Bangladesh.

Benefit of the Technology
Carps can attain an average weight of 2.0-3.0 kg after 6-7 months of culture period.
e Yield can reach 4.5-5.5 tons/ha/year through utilizing the proper technique of carp fattening.

Researcher:

Dr. Muhammad Abdul Razzak

Associate Professor, Dept. of Aquaculture

Patuakhali Science and Technology University

Dumki, Patuakhali

Mobile: 01717786424, Email: razzak408 @yahoo.com
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Introduction

Giant freshwater prawn (Macrobrachium rosenbergii) culture has significant role in the economy,
employment opportunity and poverty alleviation in Bangladesh. But still farmers are practicing traditional
culture practices. The baseline survey shows that in the southwest Bangladesh (Khulna, Bagerhat, Jashore
and Satkhira) prawn-carp polyculture and rice-prawn rotation are practiced where stocking density of prawn
ranged from 10000-30000 PL/ha and production ranged from 350-625 kg/ha. The soil and water properties
of Bangladesh is suitable for freshwater prawn culture. Probiotics are considered as a bio-friendly agent
introduced into the aquaculture environment to improve water quality and preventing disease. Bangladesh
is spending considerable amount of money to import commercial probiotics. As an alternative of commercial
probiotics, locally available low cost carbohydrate enriched ingredients can be used to increase native
probiotics in prawn farm that may open a new horizon to increase the production and sustainably to manage
the aquaculture ponds.

Description of the Technology

e Carbohydrate enriched low cost locally available ingredients like molasses, rice polish, maize powder
are to be applied in pond of prawn culture to identify the growth of native beneficial bacteria
(probiotics).

e Carbohydrate ingredients molasses (12.5 kg) + rice polish (12.5 kg) to be used.

e |n each month, 250 g probiotic (feed) to be added in pond as seed to accelerate the growth of native
beneficial bacteria.

e Stocking density of prawn to be maintained as 30000 juvenile/ha, where culture period would be 180
days.

e Beneficial bacteria (Bacillus sp., Lactobacillus sp. & Clostridium sp) found to be higher respectively in
number in carbohydrate added pond (7.24 Log cfu/ml) than the control pond (6.44 Log cfu/ml).

Suitable Location
e Coastal low saline water to any freshwater body like pond, lake, paddy filed, canal, beel, ditches etc.

Benefit of the Technology
e Carbohydrate (Molasses 12.5 Kg + Rice polish 12.5 Kg) treated pond can produce higher quantity of
prawn (1108. 57 kg/ha) than the carbohydrate untreated pond (751.80 kg/ha).
¢ Net benefit of 3,61,142 BDT/ha could be earn applying locally available carbohydrates in prawn culture.
e Locally available carbohydrate enriched low-cost ingredients could increase native beneficial bacteria
that boost up the production of freshwater prawn and could be the substitute of commercial
probiotics.

Researcher:

Dr. Khandaker Anisul Haq

Professor, Fisheries and Marine Resource Technology Discipline
Khulna University, Khulna

Mobile: 01914325047, Email: hugka@yahoo.com
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Productivity Enhancement of Coastal Ghers through Year

Round Shrimp-Tilapia Alternate Culture

Introduction

Shrimp aquaculture industry in Bangladesh is running with some major hurdles of disease outbreak and pollution of culture
water due to lack of proper water management system in coastal Ghers causes poor production not exceeding 200 kg/ha.
As a result about 217000 ha of the coastal Shrimp Ghers remain under-utilized. Sometimes the Shrimp farmers become
penniless due to outbreak of diseases and therefore looking for scientific and technological intervention for increasing per
unit production. Under these circumstances, periodic culture of Shrimp with finfish in rotational basis with little interventions
of feeding and water management would save the Shrimp from disease outbreaks and might promote per unit production
and total farm outputs as well.

Description of the Technology

Shrimp — Tilapia alternate culture is recommended for productivity
enhancement of coastal Ghers.

Shrimp to be cultured during high salinity (5-18 ppt) with 5 PL/m? for
60 days, feeding @10-4% of body weight; followed by Tilapia farming
during low salinity (0-5 ppt) with 4 individual/m?for 90 days and 120
days incorporating crop rotation and diversification technique.

Pond preparation: Shrimp ponds/ghers are to be drained and
re-excavated to remove bottom sludge, renovated dykes and sun
dried for 7-10 days to eliminate toxic gases. Shrimp post larvae (PL) to
be nursed inside the grow-out pond, where 10% area of each pond to
be enclosed with nylon net. The entire pond areas are to be fenced as
well using blue net to prevent the entry of disease carrier organisms.
Liming to be done (Quick lime : dolomite 2:1) @250 kg/ha and should
be filled with tidal water filtering by small mesh net up to 1 m depth, L
treated with bleaching powder @60 ppm to kill all animalcules. Then Photo: Shrimp-Tilapia Alternate Culture in costal wher
organic fertilizers such as fermented mixtures of molasses, rice bran and yeast (140:35:60 kg/ha) to be spread in
ponds. After 2-3 days, oil-cake applied in liquid state @60 kg/ha and fertilized with urea and TSP @(25 and 30 kg/ha)
for quick development of plankton.

Stocking Shrimp and post stock management: Specific Pathogen Free (SPF) Shrimp PL are to be collected and nursed
inside ponds, fed nursery feed for 10-15 days and finally released to the whole ponds. Juveniles are to be fed grow
out feed.

Stocking Tilapia: After harvesting Shrimp, ponds to be prepared as per standard method and healthy Tilapia fingerlings to be
stocked in ponds, fed with commerecial floating feed (10-3% of body weight) for L90 or 120 days.

Growth of fish and water quality need to be monitored at every 7 days interval.

Suitable locations

Suitable areas would be the coastal Ghers of Bangladesh.

Benefit of the Technology

Shrimp culture (60 days): Higher average body weight, production, net benefit and benefit cost ratio (BCR) could be
17-18 g, 734-797 kg/ha/crop, 83560 - 122134 BDT and 1.39 - 1.58 respectively.

Tilapia culture (90 days): Higher average body weight, production, net benefit and benefit cost ratio (BCR) of Tilapia
could be obtained 146-152 g, 4672-5400 kg/ha/crop, 29180 - 76435 BDT and 1.08 -1.20 respectively.

Tilapia culture (120 days): The highest average body weight, production, net benefit and benefit.

cost ratio (BCR) of Tilapia could be achieved as 180-218 g, 5696-6105 kg/ha/crop, 146800-165900 BDT and 1.32-1.35
respectively.

Short cycle Shrimp culture helps the crop to bypass the disease prone season and save the farmers from crop loss.
Enhances total biomass production and resilience.

Researcher:

Dr. Syed Lutfor Rahman

Former Director (CC)

Bangladesh Fisheries Research Institute, Mymensingh
Mobile: 01715938266, Email: rahman397@gmail.com
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Introduction

Live feed is the most fundamental source of food and nutrition for successful seed production of commercially important fishes,
mollusks and crustaceans. Brackish water and marine hatcheries rely on live feed as the main source of food for larvae. As a result,
the culture and production of adequate nutritive live food organism is considered as the heart of brackish water and marine
hatcheries for sustainable seed production. However, production of available nutritive live feed is a challenge for the operation of
hatchery in a sustainable manner. Live feed such as Nannochloropsis sp., Nannochlorum sp. and Tetraselmis sp. are rich in essential
fatty acids compared to other marine algae. The rotifer Brachionus sp. is an ideal feed item for brackish water fin fish and mud crab
larvae due to suitable size and digestibility. However, live feeds are needed to be enriched to enhance the qualitative and
guantitative nutrients, especially in terms of highly essential fatty acids (HUFA).

Description of the Technology

e Promotion of qualitative and quantitative live feed culture protocol
could be sustainable for brackish/marine hatchery and nursery
operations through uninterrupted supply of larval feeds for mass
seed production of fish and crustacean species

e Live feed microalgae (Nannochloropsis sp, Nannochlorum sp and |
Tetraselmis sp) species could be cultured under indoor and outdoor
condition using F2 media (standard algae culture media) and
inorganic fertilizer.

e For indoor and outdoor culture condition, 1 ml F2 medium/L of
filtered seawater (25-30 ppt) to be inoculated with microalgae
(0.5x10%/ml) @ 5-10% of total culture medium. Light intensity to be
maintained from 1500 to 2000 Lux for 24 hours at a constant
temperature of 20-25 °C for 6- 16 days. Photo: Culture of Microalgae in lab

e For mass culture, microalgae to be inoculated (0.5x10%/ml) @ 10-30% of total culture medium in 300L of 25-30 ppt salt
water enriched with inorganic fertilizer (N+P+K= 6g+0.5g+6g), to be cultured for 5-16 days under day-light photoperiod
condition.

e The rotifer, (Brachionus plicatilis) could be scaled up under outdoor condition in 300 liter plastic jars with an inoculum
density of 20 ind./ml, yield 190 ind/ml in yeast + microalgae media in 10 days of culture period. But, increased inoculation
density @ 300-400 ind/ml might yield upto 750 ind/ml of water using similar protocol. Rotifers are to be fed with baker's
yeast 0.5-1 g/millions of rotifers/day.

Benefit of the Technology
e In 2 liter conical flask, in indoor culture condition with F2 medium and inoculums density 0.5x10%/ml, the highest average
growth could be 6.91 cells/mIx106 for Tetraselmis sp. on 14th days of culture.
¢ In 60 liter white container, in outdoor culture condition with inoculums density 0.5x10%/ml, the highest average growth
could be 3.31 cells/mIx10° observed for Nannochloropsis sp. on 14th days of culture.

e In 300 liter white fibre glass tank, in outdoor culture condition with inoculums density 0.5x10%/ml, the highest average
growth could be 3.57cells/mIx10° observed for Nannochlorum sp. on 14th days of culture.

e Tetraselmis sp. contained the highest protein content (63%) after 14th days of culture.
e Enriched Rotifer (Brachionus plicatilis) with microalgae+ fish oil contains high protein content (68.4%).

e Live feed enhances survivability of shrimp/fish larvae, which might promote brackish and freshwater shrimp/prawn/finfish
culture in Bangladesh.

Researcher:

Nilufa Begum

Principal Seinetific Officer

Bangladesh Fisheries Research Institute, Mymensing
Mobile: 01717337725, Email: bfri.fpss@yahoo.com
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Introduction

Mud crab is a popular mariculture species, usually exploited from the natural source. The population is decreasing gradually due to over-exploitation.
Thus, crab seeding production in hatchery conditions is important to support crab aquaculture and conserve biodiversity. One of the remarkable
obstacles to seed production in hatchery conditions is the unavailability of quality berried crab broods. Mud crab is a migratory species, potential
female broods migrate to the deep sea in quest of suitable environmental conditions for spawning, embryonic development, and larvae survival.
Therefore, the collection of broods from the deep sea is laborious, hardy, risky, and expensive.

Description of the Technology

o Development of suitable environment for spawning: A cemented house,
rectangular/circular fiberglass tank, or plastic drum with a height of 72 inches is suitable
as a spawning vessel. A set of interconnected multiporous plastic pipes to be fixed at the
bottom of the tank covered with plastic bana/pata and nylon net. The other edge of the
pipe is to be set up with the water level and connected with the aerator. Then, the
bottom of the vessel is to be partially filled with 5-10 inch height of clean sand. The sand
layer ensures hiding or resting shelter of the broods and also helps as a spawning
substrate making a small hole that minimizes the spreading of spawned eggs. Half of the
tank (50 cm depth) is to be filled with 27-30 ppt sea water and the rest half remains blank
to restrict the crabs from escaping through climbing. The tank should be covered with an
orchid net for providing a shed to the broods as per their preference.

e Brood selection and transportation features: Brood are to be collected from a clean
water source to reduce bacterial, fungal, and protozoan loads; carapace and body shell
need to be harder, clean and all the appendages must be intact; weight should be within
250-450 g and carapace width of 9.5 - 11.5 cm; selected broods must be fully gravid (body
cavity full with yellow color gonad); chelipeds to be tied to restrict from fighting; body Photo: Culture of Microalgae in lab
surface of crab should be in wet condition with source water during transportation.; an aerated Styrofoam cartoon/plastic bucket/plastic box
could be used for brood transportation; the color of berried brood must be light grey (ensured fertilized); in case of berried brood
transportation, a soft layer of wet cloth or foam needs to be set to reduce stress on egg mass; some water samples from brood source to be
collected to know the salinity of origin and subsequent acclimatization in transport way and in the hatchery as well.

e Water and feed management: Setting up a bio-filter is necessary where adequate seawater is in scares. At least 30-40% water must be
exchanged 3-4 times a week. For the recirculation system, the water of brood stock tanks to be partially exchanged (30-50%) after 15 days to
1-month intervals. Water quality variables should be maintained properly; water temperature ranged to be 27-30°C, pH 7.5-8.5, salinity 27-30
ppt, dissolved oxygen >5 ppm, and ammonia <0.1 ppm. For communal rearing, limb-lost crabs and shell infected/shell-fouling crabs are to be
discarded if any. Feed and feeding management of brood stock is crucial for berried brood production; a weekly schedule of various feed items
like brackish water/marine water fish like mussel meat, blood cockles, polychaete, squid, etc. can give better performance. Feeding is to be
supplied twice a day @10-15% of the biomass of which 25-30% in the morning and the rest in the evening. A feeding tray could be used for
proper management of feed and removal of uneaten feeds. Uneaten feeds and excreta must be removed before each feeding. The feeding tray
should be cleaned once a week and the bottom sand must be agitated and cleaned weekly.

e Spawning of broods: Berried broods may spawn within 3-60 days depending on the appropriate selection of its maturity stage. Brood must be
gently taken out from spawning tanks and repeatedly washed with clean sea water prior to transfer to the hatching tanks. Eggs are
yellowish-orange, orange, or reddish-orange in color during spawning.

¢ Management of berried broods and hatching: The hatching tank is to be filled with 27-30 ppt sterilized seawater and facilitated with aeration.
Three-forth portions of the tank need to be covered with a black polythene sheet or orchid net for providing darkness and to hold a stable
temperature. Berried broods were to be disinfected with 100 ppm formalin solution for 30 minutes, washed repeatedly with clean seawater,
and transferred to the hatching tank. For 1st 3 days, the aforesaid feed is to be supplied @10-15% per day. After one hour, uneaten feed should
be siphoned out. When the egg mass turned into dark orange or light brown color, the food supply should be stopped. Eggs and feces should
be siphoned out before water exchange. About 30-40% of the water should be exchanged every day. In order to test embryonic development
and bio-fouling, it is necessary to investigate a small portion of the egg under the microscope in every 3-4 days during the incubation period.
In case of infestation of eggs by fungus or protozoa, Triflan (44% trifuralin) @ 0.1 ppm is to be applied in water every 2-3 days for prevention.
Hatching (production of Zoea-1) occurs after 10-14 days under 27-30 ppt salinity and at a temperature of 27-30 °C. Hatching usually starts in
the very early morning and ends within 30 minutes to 1 hour. The hatched crab is to be transferred from the hatching tank after the completion
of all eggs released. An adult crab is able to lay eggs twice more within 1 to 4 months without molting and further matting.

Suitable locations:
e Coastal regions (Satkhira, Khulna and Bagerhat, Chattogram and Cox’s Bazar)

The benefit of the technology
e This technique can produce 40-69% berried crab brood with 84-94% hatchling rates.
e Application of the technology would be helpful for sufficient berried brood supply to the hatchery for uninterrupted carb production.
e Anew value chain for mud crab aquaculture would be developed by supplying juvenile carb to the fattening and soft shell farms.

e Adoption of the technology might be helpful for the enhancement of crab production and remittance earnings as well as conservation and
management of the natural stock.

Researcher:

Dr. Md. Latiful Islam

Principal Scientific Officer

Bangladesh Fisheries Research Institute, Brackishwater Station, Paikgacha, Khulna
Mobile: 01715-645260, latiful.bfri@gmail.com
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Introduction

Many Southeast Asian countries consider fish crackers to be exotic snack foods. The fish Crackers can be a popular
ready-to-eat snacks item for all cluster of people. It can be a great choice to replace the potato crackers which is mainly
contain carbohydrates, but fish crackers contain protein along with carbohydrates. Beside the fish flesh as the protein
source, starch is a crucial ingredient in making fish crackers. Starch is used to impart viscidness and consistency of the
crackers. Various starch flour such as tapioca, wheat, corn, sago, rice and even mug bean is available for fish cracker
manufacture. Good quality cracker must have adequate expansion on puffing for crispness, as well as low moisture
content and low oil absorption.

Fish at large are distributed into two main clusters which are marine and freshwater fishes. In the fish cracker
production, marine fishes are usually been used by many manufacturers since most of them live in the coastal area.
Some of the marine fish supposedly used for fish cracker preparation are sardine (Clupea leiogaster), jewfish (Johnius
soldado), big-eye (Brachydeuterus auritus), snapper (Lutjanus spp), yellow pike conger (Ophiocephalus micropeltis),
and featherback (Natopterus chilata). Some viable fish crackers in Malaysia are found to have used Yellow-banded
trevally (Selaroides leptoleptis), Wolf herring (Chirocentrus dorab) and Round herring (Dussumieria hasselti) as the fish
source. In Indonesia, Barred spanish mackerel (Scomberomerus commersoni) is used as the fish source. The profitable
fish crackers in Thailand are usually produced from tuna, sardine and mackerel, though the choice of fish depends on
accessibility, cost and the required quality of the final product. However, with the progress of aquaculture technology,
some cultivated fresh water fish can be used as the raw material for fish cracker manufacture. Various freshwater
fishes are being cultured through this technique such as dory, carp, catfish (Pangasius spp.), and many more. Bighead
carp (Hypophthalmichthys nobilis), Dory (Pangasius hypothalamus) and Rohu (Labeo rohita) are the freshwater fishes
that is believed has the probable to be used in the fish cracker industry.

Description
e First 90g Tuna/Tilapia fish mince was taken in a bowl.

¢ Then added ingredients (Tapioca flour-100g, Sugar-6g, Salt-5.5g, Ice-15g,
and Sodium bicarbonate-1g) and mixed well.

¢ The dough was shaped into cylindrical and steamed for 30 min followed
by chilling in refrigerator overnight.

e On the next day, cylinder shaped product was cut into 2 mm thickness
and put into oven of 50°C for 10 to 12 hours or sundried for a day until
the moisture content reading was 10% + 2%.

e Dried crackers were then deep fried in vegetable oil at 170-180°C.

e Then the fish crackers were ready as ready-to-eat (RTE) products for
Modified Atmosphere Packaging (MAP) ing and preservation at room
temperature.

Photo: Crackers made from proceed fish

Suitable Location

¢ Any location where low-cost fish is available.
Benefits:

e Easy preparation

e Less instrument involvement

e Suitable for small scale business

Researcher:

Dr. Md. Tariqul Islam

Professor

Department of Fisheries

University of Rajshahi, Rajshahi.

Mobil: +88-01712697251, Email: tarigrubd@gmail.com
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