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FRI, Mymensingh

1. All Bangladesh Co-ordinated adaptive
research on fish and prawn culture in
different agroclimatic/physiographic
regions of the country.

2. Studies on the development of
hatchery technology and
system of the giant freshwater prawn,
Macrobrachium rosenbergii.

culture

Sub-project A : Studies on the development
of backyard hatchery for
M. rosenbergii.

Sub-project B : Studies on the mass seed
productiong of M.
rosenbergii and its farming

in brackishwater

environment.

system

Sub-project. C : Studies on the development
of freshwater prawn (M.
resenbergii) nursery and
grow-out technology in
freshwater environment.

FRESHWATER STATION, Mymensingh

3. Feed and Nutrition : Development of
feed for fingerlings and broodstock of
carp and catfish.

4. Breeding plan and genetic studies for

stock improvement of commercially
important fishes of Bangladesh.

5. Development of pond
management methods for optimizing

nursery

production of fry/fingerlings of carps.

6. Development of breeding and culture

techniques for endangered fish species
of Bangladesh.

. Breeding and culture of commercially
important catfishes of Bangladesh.

=1

8. Studies on the biological stress in
relation to the diseases of freshwater
fishes.

RIVERINE STATION, Chandpur

9. Studies on the reproductive biology
and development of breeding
techniques for riverine catfish,
Pangasius pangasius, P. sutchi, Rita
rita, Mystus aor and Silona silandia.

10. Development of pen culture
techniques in irrigation canals and

oxbow lakes.

11. Studies on the effects of commonly
used agrochemicals on aquatic biota.

12. Sylhet-Mymensingh basin fish stock
assessment.

13. Population dynamices and stock
assessment of Hilsa in the Meghna
Tiver.

RIVERINE SUB-STATION, Rangamati
14.  Assessment of biological productivity and

management of fisheries of Kapti Lake

BRACKISHWATER STATION, Paikgacha,
Khulna

15. Survey and assessment of shrimp fry
resources of Bangladesh.

16. On-farm research on productivity
enhancement of gher fishery.

17. Development of suitable culture
technique for mud crab.

18. Demonstration of improved
polyculture technique of shrimp and
mullet.

MARINE FISHERIES AND
TECHNOLOGY STATION, Cox’s Bazar

19. Monitoring and assessment of marine
fisheries resources of Bangladesh.
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20. Development of improved methods
for the culture of some important
marine and hyposaline organism.

21. Utilization of fisheries resources
through processing, preservation and

product development.

22. Studies on water quality management
in shrimp farms and its relationship
with disease.

23. Development of an environment

friendly semi-intensive shrimp

farming in Bangladesh.

THIRD FISHERIES PROJECT
COMPONENT), Santahar

(FRI

24. Limnological and production process
investigation of the flood plains.

25. Gear selectivity study of the flood

plains.

26. Fish diseases study in the flood
plains and shrimp disease study in
Khulna area.

27. Limnological investigation into new
floodplains.

28. Study on the feeding biology of Grass
carp.
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ABSTRACT

Development and management of fishery resources in Bangladesh

Bangladesh is uniquely endowed with the diverse of very rich and extensive inland and marine
fishery resources which mainly includes floodplains, rivers, estuaries, coastal belt and vast sea waters.
In the overall agro-based economy of the country, the contribution of fishery is very promising and
important for creating job opportunities for unemployed people, earning foreign exchange, alleviating
poverty and improving nutritional status of the people. Therefore, the present Govt. prioritises the
fisheries sector for its sustainable development by adopting appropriate strategies and principles of
resource management. This article critically describes the present status of marine and inland open and
closed waler fisheries including the constraints and policy guidelines. Special emphasis has been given
in identifying the scope, problems and measures for developing shrimp culture in the country.
Culture based fisheries resources development

The Department of Fisheries has implemented two development projects during the period (rom
1991 to 1995 to compensate the loss of fish due to natural and man made causes by stocking inland
openwaters, particularly the floodplains and ox-bow lakes. Improved management practices adopted on
pilot scale basis have been briefly presented in the paper. The management system as developed under
the project has been apparently found to be technically reasible and economically viable. No negative
impact on environment including biodiversity has been noticed so far. So, this programme should
continue (o refine to sustain the management model. Local community-based participatory management
approach should be undertaken and continued by motivating, organizing and involving the target
beneficiaries for sustained development of the culture based fisheries resources.

Development of floodplain fisheries through stocking of fish fingerling

The Department of Fisheries under its Third Fisheries Project (TFP)has undertaken a massive
programme of stocking carp fingerlings in the floodplains to augment fish production therefrom.

Based on studies on detailed limnological features, the annual life cycle of floodplains has been
divided into four phases, namely resting, preparatory, growing and the decay phase. The floodplains
have been categorized into five types and based on the type, species selection, species composition and
stocking density have been suggested. Floodplains with moderate aquatic vegetation with paddy are
suitable for stocking. Cyprinus carpio and Cirrhina mrigala of major carps consume huge quantities of
detritus, while Catla catla, Labeo rohita and Puntius gonionotus consume remarkable proportion of
vegetation and periphyton. Stocking with quality fingerlings, it is necessary to have good quality seeds
through improve nursery management, handling and transportation. Grass carp can be stocked into the
poldered depression called beel. Seine nets, lift nets and fish traps catch a lot of stocked fingerlings
which need to be regulated. Operation of set bagnet should be banned to save the fish being caught.
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Effects of pesticides on environment and fisheries resources

Adequate attention to environmental pollution problem in Bangladesh was hitherto not paid which
is now affecting its fisheries resources. Environmental pollution is mainly attributed to over-population,
urbanization and industrialization. Pesticides are one of the most important agents of environmental
pollution. In Bangladesh, every year about 7.000 metric tons of pesticides are used in agricultural fields.
About 25% of these pesticides are being washed into openwater bodies from agricultural fields. As a
result, pollution hazards for the aquatic life are increasing significantly causing mortality of fishes and
other aquatic organisms. Pesticide pollution hampers growth, feeding, immunity and reproduction of
fishes and other aquatic organisms. In laboratory tests, 60% of the registered pesticides have been found
to be extremely toxic to fish at the recommended doses, while another 30% moderately toxic and the
remaining 10% non-toxic. Among the different groups of pesticides, the organochlor and pyrethroid are
extremely toxic to fish causing 100% mortality immediately after application. Therefore, it is urgently
necessary to introduce Integrated Pest Management (IPM) system in order to conservation of the aquatic
environment.

Fishpass

During the last decades natural migratory patterns of fishes have been largely interrupted by
construction of dykes, regulators etc. for flood control and irrigation purposes without any provision for
the passage of fish. The abundance of majority of freshwater fishes have declined and researchers have
identified barriers to migration of fish as a major contributing factor for this decline. In order to permit
fish migrations in rivers and floodplains, it is necessary to maintain conditions which help migrants
reach their destination. To overcome obstacles, placed in the migratory route of fish, a fishpass is the
only sustainable mitigation measure. A fishpass consists of a series of pools installed to aid the fish to
overcome natural or artificial obstacles during migration. A vertical slot fishpass has been constructed
in 1995 at Kashimpur of Moulvibazar district under Northeast Regional Project (FAP-6) with the
financial assistance of Canadian International Development Agency (CIDA) across the full flood
embankment of Manu River Project. This Flood Control Drainage and Iirigation (FCDI) Project has had
a particularly negative impact on the important Kawadight Haor fishery. Results of the fishpass to date
have been encouraging. Some 62 species of fish have been found using the structure. Migration is in
both directions - river to haor, and haor to river - and both countercurrent and concurrent. Fish bio-
diversity in the haor has responded strongly to the structure and fish production has also increased
significantly.

Development of marine fisheries : problems and potentials

This paper reviews the overall situation of marine capture fisheries - its exploitation, constraints,
potentials and strategies. The marine fish and shrimp are being exploited using a number of gears such
as trawl net, gill net, set bag net, seine net, trammel net, hook and lines, shrimp fry net etc. There are
some underexploited and unexploited resources like tuna and tuna like fishes, sharks, sardines, herring,
anchovies, squid, cattle fish, lobster ete, which have potentials for development. These fisheries may be
developed by proper resource assessment and introduction of appropriate technology like purse seining,
squid jigging, lobster, post etc. The scope for oyster and sea weed culture and cage farming also exist.

Marine fish and shrimp stocks are harvested by a number of fisheries at different stages of their life
cycle. The shrimp fry collection fishery, beach seine and estuarine set bag net (ESBN) fishery have been
identified as the most destructive fishing methods. These fisheries, if stopped, can enhance production
in other fisheries like trawl fishery and rammel net fishery. But hundreds of thousands fishermen are
directly involved in these fisheries making its solution a far cry.
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The development strategies in marine fisheries would include (i) assessment of pelagic and other
unexploited resources, (i) development of underexploited and unexploited resources, (i) utilization of
trash fish, (iv) introduction of closed season and areas in industrial fisheries, (v) replacement of
destructive gears like ESBN by more selective gears and rehabilitation of fishermen, (vi) reduction of
fish and shrimp larvae mortality in shrimp {ry collection, and (vii) pollution control and environmental
conservation.

Role of sonali bank in financing aquaculture

Sonali Bank - the premier nationalized commercial Bank of the country is involved in financing
agricultural production including fisheries sector since 1973-74, in addition to its general function as a
commercial bank. Of the total number of 1313 branches of the bank, about 1050 are directly involved
in agricultural credit activities which include financing fisheries as well.

The major schemees in' this field undertaken by the Sonali Bank are as follows :

(a) Special Investment Scheme

(b)  Pond Fisheries Scheme

(¢) Farming and Off Farming Credit Scheme

(d)  Agro-based Industrial Credit Scheme

Under special investment scheme, the credit facility is given (o a single or o a group of persons
who are permanent inhabitants of a definite area. The credit is disbursed step by step in accordance with
the requirements of the project. No collateral security is required for loan limit upto Tk. 50,000. Credit
is disbursed only on hypothecation of fishes to be cultivated and on person/group guarantee. For loans
above Tk. 50,000, immovable property is required to be mortgaged as collateral security. The value of
property must cover 50% of loan limit excluding the borrower’s equity. Loan sanctioning power has
been delegated to field level officers.

In pond fisheries scheme, pond owner will get preference for loan. Joint owners of a pond will be
able (o take the loan jointly if one person is given power of attorney by other members of the group.
Ceiling of loan is Tk. 17,200 per bigha. The terms are :

. Period of loan is 3 years repayable in 3 yearly installments.
. Equity of the loan is 20% of total project cost.
. No collateral security is required for loan limit upto Tk. 50,000.

. For above Tk. 50,000, immovable property is required to be mortgaged covering 50% of loan
limit as collateral security.

Terms of Farming and off-farming credit scheme :
¥ Ceiling of loan is Tk. 19,000 per bigha, maximum Tk. 15.00 Lakhs.

e Period of loan is 3 years including maximum grace period of 6 months, repayable in
daily/weekly/fortnightly/quarterly installments.

¥ Equity of the loan is 30% of the total project cost.

® Security of loan is hypothecation of produce and mortgage of land, building and structure
thereon.
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Terms of Agro-based industrial credit scheme programme :

*  Ceiling of loan is fixed as per actual requirement of the project prepared after technical and
financial appraisal.

*  Period of loan is maximum 7 years for project loan and 1 year for working capital loan
renewable upto the project loan period subject to satisfactory conduct of the loan.

*  Project loan is repayable usually in quarterly installments.
¥ Equity of the loan for both project loan and working capital loan is 30%.

The Sonali Bank has so far sanctioned a loan of Tk.55.31 crores to 7247 farmers for aquaculture
development, of which Tk. 33.88 crores have been recovered while Tk. 43.03 crores as loan is still
outstanding. Sonali Bank, the largest NCB with major commiunent in rural credit, is playing an
important and vital role in developing aquaculture by implementing the different credit programmes,
creating employment opportunities, improving socio-cconomic conditions, combating malnutrition and
increasing foreign exchange earnings.

Quality control of fish seeds in hatchery

During the middle of 1960, artificial fish breeding techniques were developed in Bangladesh.
Meanwhile, a large number of hatcheries, estimated nearly 400, has been established producing about
50,000 kg of spawn per year which is more than 90% of the total fish seed production of the country.
In hatcheries, deterioration of fish seed quality has largely been reported. The reasons are poor
broodstock management (i.e. unconscious negative selection or use of undesirable size of breeders for
mating) and inbreeding depression in hatchery stocks due to generation afler generation spawning
between finite populations. As a result, retarded growth, physiological deformities, occurrence of
diseases and heavy mortality of spawn have often been observed by the hatchery operators.

In this article, an attempt has been made to highlight the facts of present scenario of hatchery
operation and management in the country. The problems are identified and briefly discussed and finally
a number mitigating measures suggested.

Genetics of broodstock management

Fish production largely depends on the availability of good quality fish seed. The quality or
biological potential of fish seed can only be ensured by maintaining good quality broodstock.
Application of genetic principles and techniques are considered to be the most important aspects of
broodstock management. In Bangladesh, no genetic principles are followed by the hatchery operators.
As a result, a gradual deterioration in the quality of fish seed has been observed by most people in this
sector. Effective breeding number which is expressed as Ne (the breeding size of a finite population) is
an important single factor determining the fate of an allele (alternate form of a gene) and of a phenotype.
It is essential that a reasonably good number of brood fish be collected and used for spawning. The
hatchery operators must also know the history of the brood fish and maintain a breeding record. Simple
genetic principles and techniques of broodstock management have been discussed in this article. To
avoid genetic drift and inbreeding depression problem, all the hatchery operators should follow the
genetic principles and techniques of brood stock and hatchery management. For this purpose, a training
programme for all the hatchery personnel on this subject needs to be organized urgently.

2



Development of genetically improved fish breeds

Genetic deterioration particularly in hatchery population of carps  due to poor broodstock
management, mating of female and male spawoers from a closely related population and undesirable
attempts at interspecific hybridization is now well-known. Existing stocks of available tilapia species
are also of poor genetic material due 1o i. inbreeding of original Nile tilapia stock; ii. introgression of
genes from other less desirable feral tilapia strains: and iii. red hybrid strain, which does not breed true.
Among catlishes both the existing species (local and African types) need to be genetically upgraded
due to their undersirable body shape, tough muscle and carnivorous behaviour, especially in the African
species.

In view of the aforementioned problems, FRI has already initiated a genetic stock improvement
programme in some commercially important fishes like carps, tilapias and catfishes. In carps, both catla
and silver barb stocks are being upgraded through selective breeding and line crossing techniques. In
addition, studies are underway to develop all-female silver barb, which might have better growth rate
than males, using the technique of gynogenesis and sex-reversal. Indigenous rohu stock are being
improved through chromosome manipulation, thereby, leading to the induction of mitotic gynogenesis
(production of 100% homozygous individuals) in the first generation and meiotic gynogenesis in the
second generation (production of clonal lines). Genetically improved hybrid catfish has been developed
through cross breeding between local and African catfish breeders. Research is an progress to generate
a true breeding mutant red tlapia strain for production of all red colour progeny. Meanwhile,
Genetically Improved Farmed Tilapia (GIFT) strain has been introduced and genetically evaluated.
Wide scale on-station and on-farm trials indicated that GIFT strain is superior to local strain in terms
of growth and survival.

The present article briefly discusses these programmes and highlights the plans for future research
activities in fish genetics and breeding.

Appropriate aquaculture technologies for small scale and marginal farmers

Bangladesh produces only half the quantity of fish (1.17 m ton, 1994-95) that it requires for
consumption although vast water resources with highly favourable climatic conditions prevail in the
country to grow enough fish. Absence of sound management policies for conservation of fisheries, lack
of entrepreneurship in modern aguaculture, inadequate extension support to fish farmers and
environmental degradation are the main factors responsible for this situation.

Research undertaken by FRI has established that while proper management of openwater fisheries
can only prevent its decline in production, improved aquaculture in the country’s huge water bodies (4.3
m ha) can produce enough fish to meet the requirements of the population and also can contribute
sufficiently to socio-economic development through improving nutrition and increasing income. To
highlight the proven economic benefits of aquaculture, a brief description of the technical and
economical aspects of improved aquaculture technologies suitable for small and marginal farmers of
Bangladesh has been presented in this paper. These are: nursery management for production of carp
fingerlings, culture of silver barb and tilapia in seasonal water bodies, integrated aquaculture (poultry-
cum-fish, duck-cum-fish, rice-cum-fish culture), polyculture of carps, culture of pangasius in ponds,
fish culture in pens, backyard Macrobrachium hatchery, culture of hybrid catfish (Clarias spp.), etc.
Small farmers can produce 2 tons of silver barb and 3 tons of tilapia with a net benefit of Tk. 70-90
thousand/ha/6 months from seasonal walter bodies. Rice-fish farming, while producing 300-350 kg of
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fish/ha/6 months as an additional crop (net benefit Tk. 10,500/ha/6 months) also increases rice yield by
10-15%. Fish production from other aquaculture technologies vary from 3-6 tons/ha/6-8 months with
net benefits of Tk. 1-2 lakh/ha. Production of carp fingerlings is more profitable and found better suited
for resource poor farmers with a guaranteed net income of over Tk. 1.5 lakhs in only 2 months,
Scientific management and nutritional diets which help to control diseases are important factors for the
success of improved aquaculture practices leading to higher yields and economic benefits.

Fish culture in pond

According to an estimate there are 1.3 million ponds and dighis having an area of 1.47 lakh ha.
Utilization of potential un-taped water resources for nutrition, development and employment generation
is of worth consideration for the welfare of rural community. Present level of production can easily be
increased by 2.5 to 3.0 times from ponds and dighis using simple aquaculture techniques disseminated
to the rural community through extension.

Integrated fish culture in Bangladesh and its prospects

The integrated system of fish culture, livestock raising and agriculture is prevalent in China,
Taiwan, Malaysia, Hungary and in many other countries since long. Bangladesh has unique scope to
adopt this system with suitable modification according to social and cultural heritage. Traditionally
many of the households raise cattle, poultry and other livestock in their homestead. They have ponds
also to culture fish. The interlinked management particularly of livestock and fish may play in important
role for substantial increase of production of animal protein and genceration of employment for the rural
poors.

This integrated system also maximise production through recycling of wastes, optimum utilization
of resources and given maximum return to the farmers with minimum cost involvement in fish culture.

The fish feed on fresh excreta of animals containing undigested food particles and the remaining
excreta supports the growth of plankton — the natural food for fish, which drastically reduce the cost
of feed and fertilizers for fish ponds.

Several models of integrated farming with aquaculture exist. Among those fish cum poultry,
duckery and cattle integration are widely practiced. Rice-cum-fish culture is also a prospective field of
integration in Bangladesh.

There are 1.3 million ponds comparing an area of 0,147 million ha. and 0.70 million ha FCDI water
area which are unique place for integrated fish farming with other livestock components.

The integration may be done in two ways : (1) making the sheds of poultry and duckery on the pond
water or on the dike or (2) raising them in house-hold sheds for better safety. Poultry dropping contains
1.63% N, 1.54% P205, and 0.83 K20 which are higher than cowdung. Integration of Sericulture and
Fish farming is also an effective approach, where there sericulture exists.

Though initial capital investment is comparatively higher in case of newly established integrated
farming, the profit margin from fish culture is higher than fish culture conducted alone. This integrated
aquaculture do not create any negalive impact on environment, moreover it helps to keep the
environment favourable for us.

The management techniques and possibilities of different integrated fish farming systems have
been discussed in brief in this article.
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