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CASE STUDY 1: 
OVERVIEW OF SMALL-SCALE FRESHWATER AQUACULTURE IN BANGLADESH 

 
A. Background 
 
1. This case study was undertaken to provide a contextual overview of small-scale 
freshwater aquaculture in Bangladesh, including the significance of freshwater aquaculture, 
social dimensions of rural poverty among farmers, different aquaculture systems, freshwater fish 
markets, employment, safeguards to sustain aquaculture, relevant lessons, and ways in which 
the poor can benefit from small-scale aquaculture.1 
 
2. Fish play an important role among the population in Bangladesh as indicated by the 
proverb machte bhate Bangali (fish and rice make a Bengali). Situated in the delta of the 
Brahmaputra, Meghna, and Ganges rivers, the climate, water, and soil conditions of Bangladesh 
are favorable for inland fisheries and aquaculture. At the height of the rainy season, more than a 
third of the total land area (147,570 square kilometers) of the country is submerged.2 According 
to the Bangladesh Bureau of Statistics (BBS), the fisheries sector, including aquaculture and 
capture fisheries, has had an annual growth exceeding 7% since 1995 and contributed 6% to 
the country's GDP in 2000.3 Freshwater aquaculture led this with an annual growth exceeding 
10% over the last decade. With annual fish consumption of about 14 kilograms (kg)/person in 
2000,4 fish account for 60–80% of the animal protein consumed by the population, and also 
provide essential vitamins, minerals, and fatty acids. Inland fisheries and freshwater aquaculture 
are the main source of these nutrients for most of the rural and urban poor.5 
 
3. According to the Fisheries Sector Review and Future Development Study conducted in 
collaboration with the Department of Fisheries (DOF),6 the total fisheries production of 
2.3 million metric tons (t) in 2002 comprised 850,000 t (37%) from inland freshwater 
aquaculture, 95,000 t (4%) from coastal aquaculture, 750,000 t (33%) from inland capture 
fisheries, and 590,000 t (26%) from marine capture fisheries. Over the last 2 decades, there has 
been a dramatic increase in inland freshwater aquaculture production. DOF statistics indicate 
that fishpond production in Bangladesh increased sharply from 123,800 t in 1986 to 561,000 t in 
2000, and average yields nationwide rose from 840 kilograms/hectare (kg/ha) to 2,440 kg/ha. 
With farm gate prices of farmed fish of about $0.80/kg (Tk45–50/kg), freshwater aquaculture 
production contributes about $700 million/year at farm gate value to the rural economy, or more 
than $1 billion annually when postharvest handling and marketing are included. 
 

                                                 
1 N. Bestari undertook this country case study in collaboration with N. Ahmed, P. Edwards, and R. Pullin. 
2 Khan M. S., E. Haq, S. Huq, A. A. Rahman, S. M. A. Rashid, and H. Ahmed.1994. Wetlands of Bangladesh. 

Bangladesh Centre for Advanced Studies and Nature Conservation Movement. Varying significantly with seasonal 
changes, the total average water surface of Bangladesh was estimated at 7–8 million hectares (ha), or about 50% 
of the total land surface, comprising rivers and streams, freshwater lakes and marshes, reservoirs, fishponds, 
cultivated fields, and estuarine systems. 

3 BBS. 2000. Statistical Yearbook of Bangladesh. Dhaka: Bangladesh Bureau of Statistics. 
4 BBS. 2000. Household Expenditure Survey. Dhaka: Bangladesh Bureau of Statistics.  
5 Thompson, P., N. Roos, P. Sultana, and S. H. Thilsted. 2002. Changing Significance of Inland Fisheries for 

Livelihoods and Nutrition in Bangladesh. Journal of Crop Production 6 (1/2): 249–317. 
6 DOF. June 2003. The Future for Fisheries: Findings and Recommendations from the Fisheries Sector Review and 

Future Development Study. This study was commissioned with the assistance of the Danish International 
Development Assistance (DANIDA), Department for International Development (DFID) of the United Kingdom, 
Food and Agriculture Organization (FAO) of the United Nations, United States Agency for International 
Development, and World Bank. 
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4. The domestic demand for fish has continued to rise with the rapid increase in population, 
which grew at 1.8% annually on average in the 1990s and reached 128.1 million in 1999. Many 
seasonal ditches have been converted into perennial fishponds through deepening and area 
expansion. The total fishpond area in the country is currently unclear: DOF statistics indicate 
that there are 230,000 ha of fishponds, while the Fisheries Sector Review and Future 
Development Study estimated the total at 400,000 ha, including ditches and small ponds of 
50 square meters (m2) or more in surface area. Survey results of selected sites of the 
Mymensingh Aquaculture Extension Project (MAEP) financed by Danish International 
Development Assistance (DANIDA) showed that DOF statistics on fishpond areas significantly 
underestimated the total. Including all sizes, the number of small homestead fishponds in 
Bangladesh may be more than 5 million, reflecting their importance in the livelihoods, nutrition, 
and social fabric of rural households. 
 
5. Most fishponds were originally ponds constructed as borrow pits, which were dug out for 
the soil to be used to raise the ground level of village settlements and pathways. Thus, the 
ponds were not deliberately built as fishponds, but as part of excavation works necessary for 
village and homestead development. In the past, fish farming was extensive and predominantly 
involved stocking of ponds with so-called riverine seed (wild fish fry and fingerlings caught from 
rivers), without substantial use of fish feeds to supplement natural pond organisms or fertilizers 
to stimulate the growth of these organisms. Following the introduction of technology for induced 
spawning of carps, coupled with improved and semi-intensive fishpond management from the 
early 1980s, fish farming became widespread, gaining unprecedented productivity improvement. 
Small-scale freshwater pond aquaculture has benefited from sustained efforts in various 
development projects funded by bilateral agencies, such as DANIDA7 and the Department for 
International Development (DFID)8 of the United Kingdom, and multilateral support from the 
Asian Development Bank (ADB) and World Bank in collaboration with DOF. Apart from 
technology development, including fish seed9 production and growout, these development 
initiatives emphasized dissemination of technology, farmer-to-farmer contacts and diffusion of 
knowledge, awareness building, capacity development of seed producers, enhancement of 
seed traders' roles, and engagement of nongovernment organizations (NGOs). 
 
 
 
 

                                                 
7 Commencing in 1989 and in ending in 2003 with three phases, the DANIDA-funded MAEP was instrumental in the 

dissemination of improved carp pond polyculture technology throughout the Greater Mymensingh area, as a means 
of increasing fish production, raising incomes, and reducing poverty among rural households. A recent impact 
study (2003) undertaken by Winrock International indicated that MAEP beneficiaries with ponds made up 10% of 
the overall population of the area, and 34% of households reported using ponds for fish cultivation. The 
seven districts of MAEP represent about 10% of the surface area of Bangladesh, but their annual fish production 
was estimated at 329,000 t, representing about 39% of the total freshwater aquaculture production of 850,000 t. 
Average yields were reported to have increased from 1 t/ha in 1989 to 3.3 t/ha in 2002. The region has relatively 
good road networks and access to major fish markets in Bangladesh.  

8 The DFID-financed Northwest Fisheries Extension Project (NFEP) in two phases operated during 1988–2000 in the 
country's poorest Northwest region, characterized by infertile soils and relative extremes of climate, with the lowest 
agricultural and pond fish productivity. Sandy soils and a 6-month dry season have constrained the development of 
the pond polyculture of carp that is prevalent elsewhere in Bangladesh. Large areas of the Northwest are 
recognized as famine-prone. NFEP's extension approach (i) established more than 200 model villages in which 
more than 9,000 farmers received training in aquaculture; (ii) used more than 1,000 seed traders as extension 
agents; and (iii) trained more than 250 secondary teachers in extension. 

9 In Bangladesh, fish seed is categorized and named according to size. Fish fry are defined as juvenile fish larger 
than newly hatched fish (locally known as hatchlings) but smaller than fingerlings, which are defined as juvenile fish 
normally longer than 2.5 centimeters. Raising fish seed to fish of marketable size is termed "growout." 
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B. Social Dimensions of Rural Poverty 
 
6. Poverty in rural Bangladesh is multifaceted, reflected in low standards of living, lack of 
education, poor health, and vulnerability of most households to natural and human-induced 
disasters.10 The basic causes of poverty are lack of access to (i) productive resources, primarily 
land and water; (ii) public resources, such as health services and education services; and 
(iii) employment. Inadequate social safety nets make the landless particularly vulnerable. Land 
ownership, as an income-generating physical asset, has a predictable link with poverty 
incidence in the rural areas, but the size of landholdings is an imperfect measure of wealth. 
Poverty also means insecurity against shocks (such as accidents, illness, and deaths in the 
family), lack of opportunities, and disempowerment. 

 
7. Wealth ranking in rural Bangladesh is relative and wealthier households may still be 
vulnerable. In 1995/96, rural poverty stood at 47.1% and national poverty incidence was 
47.5%.11 Some features of poverty include (i) malnutrition among children under 5-years old, at 
56% (1992–1998), (ii) poor access to sanitation among the rural population, at 30% (1990–
1996), and (iii) low adult literacy rates of females and males, at 43% and 59%, respectively 
(1998).12 Nearly two thirds (64%) of the landless are poor. Extremely poor households (the 
poorest of the poor) are completely landless, owning neither homestead land nor arable land 
and, if not homeless, live on borrowed land, sometimes in fear of eviction. These households 
are always food insecure, and often engage in food foraging. With no social capital, the poorest 
include destitute people who often resort to begging as an occupation. The functionally 
landless13 are next in rank, those who usually live on land owned by other people or have 
access to very small areas of homestead land (less than 0.2 ha) with poor housing conditions. 
They have little food security, suffer from continuous food deficits, work as daily wage and/or 
seasonal laborers, and have very few or no assets to fall back on during crises.  
 
8. Among marginal households, the incidence of poverty is 44%. These are households 
with access to limited amounts of land (0.2–0.5 ha) and that may have small fishponds or a 

                                                 
10 Sen, Binayak, 2000. Bangladesh Poverty Analysis: Trends, Policies and Institutions. Consultant's Report to ADB. 
11 The poverty line represents the total consumption or income at which households satisfy their nutritional 

requirement of 2,122 calories/day/person. Separate urban and rural poverty lines are computed for 21 regions at 
threshold per capita per day calorie intakes. 

12 BBS, Statistical Yearbooks, various issues. Dhaka: Bangladesh Bureau of Statistics. 
13 With the growing rural population, land inheritance leads to multiple ownership of fishponds, presenting an array of 

issues related to co-ownership. 

Part-time fish farmer at home with his rickshaw Livestock provide manure for fishponds 
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share of fishpond(s) in multiple ownership. Marginal households suffer from food deficits for 
several months each year. They adopt alternative livelihood strategies to meet their needs. 
They sharecrop and work as casual laborers. Although they have homesteads, their housing 
conditions are generally very basic with poor access to sanitation facilities. To some extent, the 
marginally poor can obtain credit by seeking informal loans through interactions with wealthier 
households and links with NGOs. 
 
9. Next in rank are small landholders, of whom 34% live below the poverty line. They have 
access to moderate amounts of land for farming (0.5–1 ha), often including fishponds; they tend 
cattle and small livestock, and live in basic houses. They do not produce much surplus. They 
may have some access to financial capital and credit, but are vulnerable to crisis conditions. 
Some fishpond owners may also be categorized as medium-sized landholders, those who 
possess 1–2 ha of land, produce some surplus, and employ seasonal wage laborers. Yet, 25% 
of these medium-size landholders live below the poverty line, with the rest precariously above it. 
They can easily slide into poverty situations when faced with an unexpected crisis. Among 
landowners with more than 2 ha, the incidence of poverty is 16%, although they are among the 
elite in the local power structure. 
 
C. Freshwater Aquaculture Systems 
 
10.  Carp Pond Polyculture. The main production systems for freshwater aquaculture in 
Bangladesh are extensive and semi-intensive pond polycultures of carps.14 Indian, Chinese, and 
common carp polycultures in small ponds produced 700,000 t in 2002, about 80% of the total 
freshwater aquaculture production in Bangladesh. The remaining 20% were mainly from 
commercial fishponds, fish cages, and integrated farming in ricefields.15 According to DOF 
statistics, silver carp (Hypophthalmicthys molitrix)16 contributed 23% of total fishpond production 
in 2001 and has become an important food fish for the poor, together with silver barb (Barbodes 
gonionotus) and, increasingly, Nile tilapia (Oreochromis niloticus), which were initially promoted 
for farming in seasonal ditches. Opportunities for the poor stem from extensive and semi-
intensive fishpond systems that depend on natural feed, such as plankton and detrital 
organisms whose growth can be stimulated by moderate use of inorganic (mainly urea and triple 
superphosphate) and organic fertilizers, including animal manure. These protein- and 
micronutrient-rich natural feeds can be supplemented with readily available, locally produced, 
cheap, energy-rich fish feeds (chiefly rice bran) and protein-rich fish feeds (mainly mustard 
oilcake). 

                                                 
14 Popular species are the indigenous Indian major carps [catla (Catla catla), rohu (Labeo rohita), and mrigal 

(Cirrhinus mrigala)], and alien species, including the Chinese silver carp (Hypophthalmicthys molitrix), grass carp 
(Ctenopharyngodon idella), and common carp (Cyprinus carpio). Other alien species grown in fishponds include 
the silver barb, locally called shorputi (Barbodes gonionotus), and bighead carp (Aristichthys nobilis).  

15 W. Collis. 2003. Review of the Fisheries (Coastal and Marine Resources) Sector In Bangladesh. Consultant's 
Report to ADB. 

16 Silver carp is fast growing; it can be harvested after 3 months when it reaches 300–400 g. 
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11. There are no significant adverse environmental impacts from these polycultures of carps 
in ponds. The system helps to maintain water quality and promotes efficient use and recycling of 
nutrients. The risk of environmental degradation in the ponds because of supplementary fish 
feed is minimal. Villagers frequently use pond water for household purposes, including washing. 
Fish farming does not normally interfere with the multipurpose use of ponds and this provides 
strong incentives for pond owners to safeguard pond water quality. 
 
12. Small-Scale Aquaculture Enterprises. 
Owner-operated small enterprises with intensive 
fishponds have rapidly increased since 1995 
along the Dhaka-Mymensingh corridor and 
elsewhere in the country. Their current total 
contribution to freshwater aquaculture production 
is limited, although there is much scope for future 
growth. A more intensive fish farming system has 
emerged in some small areas, in which ricefields 
in low lying areas have been converted into 
ponds and existing ponds made more productive 
with the use of commercial feeds; the feeds 
dominate farmers' production costs. These 
enterprises often lease land for fish farming at 
Tk50,000–70,000/ha. Current estimates show 
that there are at least 500 small enterprises producing more than 20,000 t of fish per year; 
yields reach 10–15 t/ha with 1–2 crops/year. Such enterprises employ 2–4 persons/ha. The 
main species grown is the catfish, pangas (Pangasius hypophthalmus). However, farm gate 
prices of pangas have fallen below T55/kg and some farms have recently switched to higher-
priced tilapia to maintain profitability, albeit with lower fish yields. Although tilapia is being 
adopted by an increasing number of entrepreneurs and commercial fish farms in Bangladesh, 
commercial farming of tilapia is constrained by the limited availability of seed.17 
 
13. Small-Scale Cage Farming. Fish farming in low-cost small cages was piloted and 
introduced in Bangladesh primarily to landless poor with access to lakes, rivers, water canals, 

                                                 
17 Tilapia fingerling prices are relatively high at Tk0.80–1.00 (size 4–5 cm), about 4–5 times the price of carp 

fingerlings. 

Multipurpose fishpond Coconut trees line a fishpond 

A good harvest 
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and seasonal water bodies.18 Many fish species can be farmed in low-cost cages, using feeds 
gathered by household members from their surroundings, vegetable wastes, and supplementary 
feed, such as rice bran and oilcake.19 Small-scale fish cages allow the landless poor to benefit 
from aquaculture because there are limited investment requirements—provided there is access 
to water bodies. Available low-cost feed, ease of handling and harvesting, as well as income 
potential and food security, are the main benefits. But there are constraints facing the wider 
adoption and sustained use of fish cages by the poor. These constraints include construction 
costs, thefts, unaffordable cash requirements for supplementary feed, and incompatibility 
between the immediate need to earn daily income among the poorest and the seasonal income 
that cage culture can offer. Thus, although fish-cage farming has been introduced among the 
poor, its adoption has remained localized. 
 
14. Rice-Fish Farming. The production of fish in ricefields has been promoted by 
development projects as a way to obtain incremental benefits with little additional investment, 
but the contribution of rice-fish farming to total fish production has been marginal.20 However, 
the harvested fish when consumed by the farmers themselves can improve the nutritional status 
of the households significantly. Direct involvement is limited to those with sufficient landholdings 
among better-off farmers. Key constraints to the development of rice-fish farming include water 
management practices to fit both fish and rice requirements, coupled with risks of flooding and 
fish losses, poaching, and drought. Rice-fish farming requires low inputs of fertilizers and 
integrated pest management, in which chemical pesticide application and contamination are 
reduced. However, risks remain from the higher use of such pesticides by neighbors. Other 
challenges include harmonization of the fish production cycle with the rice-crop calendar, 
dictating timely availability of fish seed. The risks associated with rice-fish faming and the extent 
to which farmers' risk averseness has influenced the uptake of such technology in Bangladesh 
have not been fully studied. Despite successfully demonstrated rice-fish technologies and the 
large number of farmers who have been trained through various projects, rice-fish farming has 
yet to be widely adopted. 
 
15. Other Fish Farming Systems. Fish pens and enclosure of water bodies for fish farming 
are also widespread in Bangladesh. Fish pens in canals, small rivers, and lakes can generate 
attractive returns to labor, land, and investments, but with significant risks of theft, poaching, 
natural predation, floods, and other weather risks.21 Extensive low-lying areas that flood during 
the monsoon are subdivided with barriers of various kinds—bamboo fences, dikes, and nets—
creating enclosed and semi-enclosed areas suitable for fish farming. These areas are stocked 
with fish when flooded and cultivated with rice during the dry season. Crop shareholders are 
generally landowners. The enclosure of extensive areas for fish farming is constrained by social 
as well as organizational and management issues. Such enclosure generally restricts open 
access of the poor to floodplains on which some of the poorest rely for their livelihood. Further, 
multiple ownership and shareholding of fish pens lead to issues of collective action related to 
cost sharing and benefit distribution arrangements, roles and responsibilities of co-owners, 
                                                 
18 CARE Bangladesh introduced the development of 1-cubic-meter cages as a means of making aquaculture 

accessible to and overcoming the resource constraints of the landless poor. 
19 Popular fish species grown in small cages include tilapia, grass carp, and silver barb. 
20 An estimated 280,000 ha of ricefields where integrated pest management is practiced are considered suitable for 

rice-fish farming. With an optimistic assumption that 20% of the areas are double cropped with rice and fish for one 
growing season per year, and with fish yields of 50 kg/ha, this practice would yield a total of 2,800 t of fish annually, 
representing an incremental income of Tk140 million at the farm gate. This type of fish production accounted for 
only 0.3% of the estimated national freshwater aquaculture production of 850,000 t in 2002. Source: Footnote 15. 

21 Current experience indicates that when small areas are fertilized, they can generate fish production of 500–
700 kg/ha, and yield significant returns to fish farmers. With production costs of Tk10–15/kg of fish produced, 
farmers derive attractive returns from farm gate fish prices that exceed Tk50/kg. 
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equitable access to land and tenure rights, and various interests in water use and management, 
including those of neighboring water users. 
 
16. Fish Seed Supply. At present, there is adequate carp seed supply in Bangladesh from 
about 630 private and 110 government-owned finfish hatcheries. Fish seed prices have declined 
in recent years. In 2002, these hatcheries produced more than 200,000 kg of fish seed as larvae 
(hatchlings). They are produced by induced spawning of fish in hatcheries that have been 
developed in clusters by private sector entrepreneurs in better endowed areas, such as Bogra, 
Jessore, and Greater Mymensingh.22 In 1998, only 2,885 kg of riverine seed were collected, 
compared with 118,100 kg of seed produced by hatcheries.23  
 
17. Nursing of fish larvae to fry and fingerlings is commonly carried out in small-scale, 
private, household fish seed nurseries in villages, providing employment for both owners and 
laborers. Various observers have claimed that hatcheries in Bangladesh have faced problems 
related to negative selection of fish broodstock, indiscriminate hybridization, and inbreeding, but 
such claims, and how they are specifically related to seed quality and seed performance, have 
not been rigorously and comprehensively investigated. Clusters of small-scale hatcheries 
developed by farmers serve freshwater aquaculture in Bangladesh, rather than single large 
hatcheries that require significant capital, knowledge, and managerial skill to operate. If better 
quality genetic stock could be introduced to, and maintained by, small-scale hatcheries, these 
hatcheries would provide benefits to a wide range of fish farmers, most of whom are marginal 
farmers and small landholders. In recent years, increased attention has been given to 
broodstock management and fish breeding to minimize negative selection and inbreeding in 
hatcheries.24 DOF has recently emphasized development efforts to improve broodstock quality 
through the establishment of a network of broodstock centers.25 Fish seed performance 
depends on many factors, including the conditions in the hatcheries and during transportation to 
final users, and handling and acclimatization prior to stocking. Transportation modes and 
distances vary widely. 
 
18. Fish seed traders are the last and most critical actors in a complex network linking 
hatcheries and seed nurseries to fish farmers. In addition to selling seed, these traders often 
provide advice to fish farmers and disseminate knowledge of fish farming to their customers. 
Seed trading is a seasonal occupation that, in most places, begins in April and ends in 
September. Seed traders travel on buses and trains, and typically carry a few thousand seed in 
aluminum containers on foot or by bicycle, to reach their farm customers. Seed traders face 
significant risks of seed losses during long journeys. Most retail seed traders buy their fish seed 
directly from private household nurseries and, to some extent, from seed wholesalers.26 

                                                 
22 AIT/NFEP. Undated. Fish Seed Quality in Northwest Bangladesh. State of the System Report. Bangkok: Asian 

Institute of Technology (AIT); and Parbatipur, Bangladesh: Northwest Fisheries Extension Project (NFEP). 
23 Hasan, M.R., and G.U. Ahmed. 2002. Issues in Carp Hatcheries and Nurseries in Bangladesh, with Special 

Reference to Health Management. In Primary Aquatic Animal Health Care in Rural, Small-Scale, Aquaculture 
Development, edited by J.R. Arthur, M.J. Phillips, R.P. Subasinghe, M.B. Reantaso, and I.H. MacRae. FAO 
Technical Fisheries Paper 406. Rome: FAO. p. 147–164. 

24 Hussain, M.G. 1998. Broodstock Management and Breeding Plans to Control Negative Selection and Inbreeding in 
Hatchery Stocks: Bangladesh Fisheries Research Institute. Concept Paper presented at the Workshop on 
Broodstock Management for Genetic Maintenance and Improvement, 27–28 April 1998, Dhaka, Bangladesh. 

25 These initiatives are supported by the World Bank-financed Fourth Fisheries Project, including a grant from the 
Global Environment Facility for aquatic resources development, management, and conservation. 

26 In the Greater Mymensingh Area, carp seed prices at nurseries are currently at Tk0.10–0.15 per fingerling (size 4–
5 cm), while seed traders sell these fingerlings to farmers at Tk0.20–0.25 each. A village seed trader may sell 
3,000–6,000 fingerlings each day for up to 6 months a year, earning more than Tk300/day or four times the daily 
wage rate of agricultural labor.  
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19. Strategies for decentralized seed production are being developed in Northwest 
Bangladesh, the poorest region of the country, involving the more easily bred and fast-growing 
species (common carp, silver barb, and tilapia) that are appropriate for farming by the poor.27 
Seed of these species can be produced without access to major hatchery facilities, by using a 
small hapa (fine mesh net cage) suspended in a water body, or in a flooded ricefield. The small 
investment enables resource-poor farmers to adopt the technology. Local production and seed 
trading networks can reduce the need for long-distance seed transport, thereby lowering 
delivery cost and improving seed survival. However, there are potential constraints to basing 
fish seed supply on small, isolated fish broodstock populations.28 Unless decentralized fish seed 
production includes appropriate breeding strategies to maintain the genetic quality of 
broodstock, the performance of the production stocks will decline.29 Appropriate interventions to 
improve management practices and regular replenishment of high-quality seed for broodstock 
require concerted efforts through participatory approaches with farmers, government agencies, 
and NGO stakeholders to develop and institutionalize improved rural fish seed supply. 

 
20. Fish Health. Fish farming in Bangladesh is still mostly extensive and semi-extensive. 
The stocking densities and amounts of fertilizer and feeds added to fishponds are relatively low. 
Consequently, fish health is generally good from seed to harvested adults. The only exception 
to this has been sporadic outbreaks of epizootic ulcerative syndrome (EUS), a complex of 
primary and secondary infections by viruses, bacteria, and fungi that can result in ulcerated fish 
or cause mass mortality. EUS can affect a wide range of carp, barb, catfish, and snakehead 
species, but does not affect tilapias. Outbreaks of EUS appear to be much less severe now than 
in previous years. The only known preventive treatment is liming of ponds, which farmers 

                                                 
27 Little, David C., Israel Golder, and Benoy Barman. 1999. Rice Field-Based Fish Seed Production: Understanding 

and Improving a Poverty-Focussed Approach to Promotion of Aquaculture in Bangladesh. AARM Newsletter 4(2): 
7–10. 

28 Little, David C., Pham A. Tuan, and Benoy Barman. 1999. Health Management Issues in Freshwater Fish 
Hatcheries, Nurseries and Fry Distribution, with Emphasis on Experiences in Vietnam and Bangladesh. Paper 
presented at the DFID/FAO/NACA Asia Regional Scoping Workshop on Primary Aquatic Animal Health Care in 
Rural, Small-Scale Aquaculture Development in Asia, 27–30 September, Dhaka. 

29 The reasons include inadvertent negative selection, inbreeding, genetic drift, and introgressive hybridization. 

Transporting fish seed on foot Transporting fish seed by bicycle
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confirm as effective. Farmers do not seem to regard the continuing risk of EUS outbreaks as 
very serious. 
 
D. Freshwater Fish Markets  
 
21. The market chain from fish farmers to consumers encompasses primary, secondary, and 
retail markets, involving local fish traders, sales agents, wholesalers-distributors, and retailers. 
Depending on the transaction volumes, fish farmers usually sell their fish to local traders or fish 
collectors who then sell to wholesalers-distributors with or without the help of commission-based 
sales agents. Farmers and local traders also sell their fish at village markets to consumers. 
Local traders-collectors usually sell their fish beyond their villages at upazila30 markets to 
wholesalers, who transport the fish to urban fish markets by road, rail, or boat. Auction sales at 
villages and other markets are common. 

 
22. At urban fish markets, wholesalers also sell to other wholesalers who sell to retailers. 
Retail sales are made at retail stalls in fish markets, roadside stands, and door-to-door to 
household customers. The intermediaries perform postharvest tasks that include handling, 
cleaning, sorting, grading, icing, and transportation. In general, facilities at fish markets are 
minimal with poor hygiene and sanitation. There are currently no standard practices for 
handling, washing, sorting, grading, cleaning, and icing of fish. In villages, fish are commonly 
placed on the soil floor or in bamboo baskets. Access to ice is generally not a problem. Although 
the physical conditions of fish markets are poor, they function efficiently and market 
intermediaries are competitive. Fish farmers’ prices at farm gate are no less than 50% of the 
consumer retail prices, reflecting a short chain of intermediaries between primary suppliers and 
consumers. Freshwater fish are traded whole, ungutted, and fresh without processing apart 
from sorting and icing. The duration between harvest and retail for local markets is usually less 
than 24 hours. 
 
E. Employment 
 
23. Apart from direct self-employment opportunities from fish farming, freshwater 
aquaculture offers diverse livelihood opportunities for operators and employees of hatcheries 
and seed nurseries, and for seed traders and other intermediaries. Labor is needed for pond 
construction, repairs, and fish harvesting. The total number of people benefiting from direct 

                                                 
30 An upazila is an administrative government unit consisting of unions, each of which consists of several villages. 

Fish traders at an urban wholesale market Retail fish traders 
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employment in aquaculture is difficult to estimate 
because households are rarely engaged full time 
in fish farming. With as much as 400,000 ha 
under fish farming, direct, full-time employment 
may reach more than 800,000 people, assuming 
a minimum requirement of 2 persons/ha. Most of 
the work is part time, however, and the number of 
people directly involved is probably much more 
than 2 million. When related services are 
included, freshwater aquaculture may benefit 
3 million or more people, and much more again if 
their dependents are included as indirect 
household beneficiaries. Much of the employment 
benefits accrue in rural areas and include the 
poor. Thus, the contribution of freshwater 

aquaculture to rural livelihoods is far reaching in Bangladesh. 
 
F. ADB Support to Freshwater Aquaculture Development  
 
24. Aquaculture Development Project.31 ADB first supported aquaculture development in 
Bangladesh in the late 1970s. The project supported largely independent subprojects, including 
the establishment of carp hatcheries, development of a freshwater shrimp hatchery and farms, 
development of fish pens, development of fish cages, brackishwater shrimp and fish culture, 
fishnet making, fish salting and drying facilities, and ice plants. The project was based on 
optimistic assessments of technology potential and led to the selection of inappropriate 
technologies.32 The main constraints were the complexity of the components, inadequate 
implementation capacity, and the related institutional ramifications. Poor performance was 
attributed to an overambitious project design, which had not fully taken into account the 
technical, social, and economic feasibility of aquaculture investments. 
 
25. Second Aquaculture Development Project.33 Drawing on experience from its 
predecessor, a less complex design was adopted in the second ADB project (implemented 
during 1988–1997) to support Bangladesh aquaculture The main objectives were to increase 
shrimp production in ponds to generate foreign exchange earnings, increase freshwater fish 
production for domestic consumption, and expand employment and increase incomes in the 
rural areas. In freshwater aquaculture, 1,498 demonstration fishponds were established in 
22 districts, focusing on dissemination of fish farming technology that benefited small-scale 
farmers. The social structure and networks in the villages helped to spread the introduced 
technology. Visits to demonstration ponds were made possible through neighbors, friends, 
relatives, and local contacts. The improved fish farming techniques benefited small household 
farms and their household members—who consumed up to a quarter of the fish produced.34 
The project promoted aquaculture practices that yielded high financial returns to farmers, largely 
pond owners, who adopted such practices.  
 

                                                 
31 ADB. 1977. Appraisal Report on the Aquaculture Development Project in Bangladesh. Manila. (Loan 329-BAN(SF): 

Aquaculture Development Project, for $18 million, approved on 13 December 1977.) 
32 ADB. 1989. Project Completion Report on the Aquaculture Development Project in Bangladesh. Manila. 
33 ADB. 1986. Appraisal Report on the Second Aquaculture Development Project in Bangladesh. Manila. (Loan 821-

BAN(SF): Second Aquaculture Development Project, for $45.5 million, approved on 16 December 1986.) 
34 ADB. 2002. Project Performance Audit Report on the Second Aquaculture Development Project in Bangladesh. 

Manila. 

A fishpond harvesting team 
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26. There is evidence that farms have improved their productivity through better pond 
management and rational use of fertilizers, supplementary feed, and other inputs. Average fish 
yields are 1.2–3.2 t/ha for different categories of ponds. At 2002 constant prices, perennial carp 
polyculture ponds can provide an annual net income of Tk100,000/ha with good management, 
before debt service. When small-scale farmers operate improved ponds, they can gain an 
annualized net return of more than 50% of their total operating expenses. In comparison, 
unimproved carp farming with little husbandry generates an annual net income of less than 
Tk20,000/ha before debt service, and totally neglected ponds or derelict ponds may not yield 
significant returns.35 The project trained more than 600 DOF staff, in addition to training 
demonstration farmers. About 28,000 fish farmers attended organized events to promote carp 
polyculture during 1994–1996 in more than 180 upazilas. 
 
27. Command Area Development Project.36 This project comprised (i) command area 
development aimed at developing on-farm field irrigation channels, improving the existing 
distribution and drainage systems, and providing minor flood protection works, within the 
command areas of Pabna and Meghna-Dhonagoda irrigation systems; (ii) promotion of 
integrated pest management to reduce the use of chemical pesticides through training of 
trainers, extension among farmers, and demonstration of alternative cropping practices; and 
(iii) small-scale fisheries development within the irrigation command areas to compensate for 
the loss in capture fisheries by providing extension services, organizational and management 
development support, and credit inputs to facilitate freshwater aquaculture development, 
primarily in small ponds and canals. DOF engaged NGOs to organize and develop the capacity 
of the poor in selected project areas in Pabna and Chandpur to adopt fish farming as a 
livelihood option. The development approach comprised interventions that motivated eligible 
beneficiaries,37 primarily women, organized them into groups, trained them in fish farming, 
provided the groups with access to fishponds by leasing private ponds, delivered microcredit for 
fish farming, and promoted savings. 
 
28. First38 and Second39 Small-Scale Water Resources Development Sector Projects. 
These projects included small-scale freshwater aquaculture development initiatives in irrigation 
command areas. The first project included mitigation activities to reduce and to compensate for 
loss of floodplain fisheries by promoting freshwater aquaculture extension and organizing 
services with the help of NGOs to motivate and organize the poor to engage in pond 
                                                 
35 According to DOF, there are three classes of fishponds in Bangladesh: (i) actively managed ponds, (ii) moderately 

managed ponds, and (iii) ponds with no management and neglected, derelict ponds. DOF estimated that 16% of 
ponds in 2000 were derelict, while 28% were categorized as ponds with moderate management. 

36 ADB. 1995. Report and Recommendation of the President to the Board of Directors on a Proposed Loan to the 
People's Republic of Bangladesh for the Command Area Development Project. Manila. (Loan 1399-BAN(SF): 
Command Area Development Project, for $30 million, approved on 7 November 1995.) The project was originally 
designed for implementation over 5 years, but the loan closing date was extended for 2 years from 30 June 2001 to 
30 June 2003. 

37 The selection criteria, although flexible, gave preference to women and marginal farmers whose households 
generally owned less than 0.5 acres of land (0.2 ha). Other considerations included unemployment, irregular 
employment, and limited access to cultivable land. 

38 ADB. 1995. Report and Recommendation of the President to the Board of Directors on a Proposed Loan to the 
People’s Republic of Bangladesh for the Small-Scale Water Resources Development Sector Project. Manila. (Loan 
1381- BAN(SF): Small-Scale Water Resources Development Sector Project, for $32 million, approved on 
26 September 1995.) The purpose of the project was to promote sustainable growth of rural incomes of the poor by 
developing community-based water management organizations and small-scale infrastructure in 300 locations in 
the western part of Bangladesh. 

39 ADB. 2001. Report and Recommendation of the President to the Board of Directors on a Proposed Loan to the 
People’s Republic of Bangladesh for the Second Small-Scale Water Resources Development Sector Project. 
Manila. (Loan 1831-BAN(SF): Second Small-Scale Water Resources Development Sector Project, for $34 million, 
approved on 12 July 2001.) 
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aquaculture. The ongoing second project, under its water resources-oriented support program, 
includes freshwater aquaculture opportunities as livelihood improvement options for the poor, 
particularly those who lost access to floodplain fisheries. Relevant project initiatives for 
freshwater aquaculture include (i) micro-infrastructure development, such as excavation of small 
ponds to be leased to groups of poor for fish farming; (ii) livelihood support to the poor by 
providing access to inputs, fertilizers and seeds, small tools, and equipment for productive 
activities, including fish farming; and (iii) skills development for income-generating activities. 
 
29. Fish Genetic Improvement. Mozambique tilapia (Oreochromis mossambicus) was 
introduced into Bangladesh in 1954 from Thailand, and tilapia seed was distributed all over the 
country. The species thrived mainly in ponds and open waters in central and southern areas. 
Nile tilapia (O. niloticus) was first introduced in 1974, also from Thailand, and initially stocked in 
a sewage-fed lake in Dhaka and in ponds at fishery research facilities in Chandpur. Seed of Nile 
tilapia was also distributed throughout the country.40 A survey of 60 farming households in five 
upazilas of Mymensingh and 40 households from one upazila in Joypurhat district showed that 
tilapia was cultured in monoculture or polyculture in 29% of these household-level ponds in 
Mymensingh and 18% in Joypurhat.41 About half the farmers (54%) reported that uncontrolled 
breeding in the pond was a problem in tilapia production, while the others (46%) considered this 
breeding to be an advantage because it provided seed.  
 
30. Earlier studies have indicated that resource-poor small-scale farmers can potentially 
benefit from the advances of research if institutional support is provided.42 Subsequently, with 
ADB assistance, the Bangladesh Fisheries Research Institute (BFRI) received genetically 
improved farmed tilapia (GIFT) in 1994 from collaborative research undertaken in the 
Philippines.43 Since then, BFRI has taken further steps to promote selective breeding of the 
GIFT strain and has disseminated tilapia seed to selected hatcheries, seed nurseries, and 
growout farmers. However, the role of BFRI in the dissemination of GIFT has been constrained 
by its limited resources. The presence of the GIFT strain in Bangladesh has been augmented by 
emerging private hatcheries that have acquired additional GIFT seed from Thailand.  
 
31. ADB also contributed to the genetic improvement of carp species in Asia.44 It is a 
complex process because of the diversity of species, farming systems, and socioeconomic 
                                                 
40 Rahman, Ataur A.K. 1992. Tilapia in Bangladesh. In Papers Contributed to the Workshop on Tilapia in Capture and 

Culture-Enhanced Fisheries in the Indo-Pacific Fishery Commission Countries, edited by Elvira A. Baluyut. FAO 
Fisheries Report 458 Supplement FIRI/R458. Rome: FAO. p. 139–142. 

41 Hossain, Md. Amjad. 1995. Investigations into the Polyculture of Two Indian Major Carps (Labeo rohita and 
Cirrhina mrigala) and Nile tilapia (Oreochromis niloticus) in Fertilized Ponds. Doctor of Technical Science 
Dissertation, Asian Institute of Technology, Bangkok. 

42 Gupta, M.V., M. Ahmed, M.A.P. Bimbao, and C. Lightfoot. 1992. Socioeconomic Impact and Farmers' Assessment 
of Nile Tilapia Culture in Bangladesh. ICLARM Technical Report 35. Manila. 

43 TA 5558-REG: Dissemination and Evaluation of Genetically Improved Tilapia Species in Asia, for $600,000, 
approved on 14 December 1993. The development of the GIFT strain, through selective breeding, was partly 
financed earlier by ADB under TA 5279-REG: Genetic Improvement of Tilapia Species in Asia, for $475,000, 
approved on 8 March 1988. The main collaborating institutions were the International Center for Living Aquatic 
Resources Management (ICLARM; now known as the WorldFish Center), the Philippine Bureau of Fisheries and 
Aquatic Resources, the Freshwater Aquaculture Center of the Central Luzon State University of the Philippines, 
and the Norwegian Institute of Aquaculture Research. The GIFT strain was first disseminated to Bangladesh, 
People's Republic of China (PRC), Philippines, Thailand, and Viet Nam, under the ADB-financed TA 5558, 
implemented by ICLARM. 

44 TA 5711-REG: Genetic Improvement of Carp Species in Asia, for $1.3 million, approved on 12 December 1996. In 
the context of this technical assistance, the WorldFish Center collaborated with the national research institutions in 
six countries to initiate a coordinated program for genetic improvement of carp species. Genetic improvement 
experiments were conducted for the common carp in PRC, India, Indonesia, Thailand, and Viet Nam; for silver barb 
in Bangladesh, Thailand, and Viet Nam; for blunt snout bream in the PRC; and for rohu in India.  
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dimensions of Asian carp farming nations. The widely farmed carp species all have a longer 
generation interval than tilapia. ADB assistance was intended to determine priority carp species 
for genetic improvement, develop a research approach and methodology, initiate a training 
program, and develop improved carp breeds. Approved in late 2003, a second phase of 
assistance focuses on the dissemination of improved carp species and establishing national 
carp breeding programs in several countries, including Bangladesh.45 
 
G. Safeguarding Freshwater Aquaculture  
 
32. Environmental Carrying Capacity. The inland aquatic resource systems of 
Bangladesh are among the world's richest and most diverse, comprising floodplain 
watercourses, associated natural water bodies (perennial and seasonal), fishponds, ditches, 
and canals. Two main features of this floodplain ecosystem are (i) its natural seasonal and 
longer-term changeability, as rivers change course with consequent erosion and silt deposition; 
and (ii) near full exploitation for agriculture, aquaculture, industry, and human settlements. 
These conditions have left very few areas in a natural state. Inland capture fisheries are heavily 
overexploited, with significant reliance on annual stocking of indigenous and alien fish species, 
and increasing use of barriers to enclose waters for fish enhancement for specific user groups. 
Inland capture fisheries continue to contribute significantly to national fish supply and 
employment; the adverse impacts of flood control structures and water management on 
floodplain fisheries must be mitigated to prevent undue hardship for those who have lost access 
to capture fisheries. However, there is potential for increasing the carrying capacity of the 
environment for fish through expansion of freshwater aquaculture and enhancement of enclosed 
fisheries. Aquaculture behind water retention structures can provide new livelihood options for 
those who have lost access to capture fisheries.  
 
33. Fish Seed Quality. Broodstock management and recording of breeding histories are 
currently inadequate, and both inbreeding and accidental hybridization are thought to be 
widespread.46 Typically, hatcheries keep small numbers of broodstock for (i) larger and highly 
fecund species of indigenous carps such as rohu, catla, and mrigal; and (ii) alien silver and 
bighead carps. For the latter, unintentional production of hybrids occurs through lax sorting of 
broodstock and cross-fertilization. Seed suppliers are obliged to produce quality seed from 
broodstock that are managed as part of ongoing, well designed breeding programs, but at 
present there is no fish seed certification system.47 Productive freshwater aquaculture 
production requires quality fish seed for fast growth, robustness, and survival. DOF's current 
initiatives to improve broodstock quality through the establishment of broodstock centers can 
potentially improve the genetic pool of broodstock. However, there is a need for stronger 
operational links between research and development, extension services, and on-farm 
practices. Sustained government support in collaboration with the private sector is required for 
the establishment, operation, and maintenance of broodstock centers. 
 
34. Conservation of Genetic Diversity. The stocking of open waters with indigenous and 
alien fish species, the mixing of farmed and wild or feral fish populations through flooding, and 
the modifications made to fish habitats for flood control and water management have 

                                                 
45 TA 6136-REG: Achieving Greater Food Security and Eliminating Poverty by Dissemination of Improved Carp 

Species to Fish Farmers, for $0.95 million, approved on 11 November 2003. 
46 Hussain, M.G., and M.A. Mazid. 2001. Genetic Improvement and Conservation of Carp Species in Bangladesh. 

Mymensingh: Bangladesh Fisheries Research Institute; and Penang: WorldFish Center. 71 p. 
47 Ahmed, M. 2002. Implementation of the Code of Conduct in Aquaculture. In Report of the National Workshop on 

the Code of Conduct for Responsible Fisheries–Bangladesh. Bay of Bengal Programme, edited by Y.S. Yadava. 
Report BOBP/REP/93. Chennai, Tamil Nadu: Bay of Bengal Programme; and Rome: FAO. p. 59–70.  
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undoubtedly changed the genetic diversity of some food fish species in Bangladesh. With 
freshwater fish coming increasingly from aquaculture and from floodplain fisheries enhanced by 
stocking fingerlings, the population genetics of some exploited species are probably much 
changed from the natural state and are subject to further change. The extent to which this has 
affected genetic distinctiveness, importance for conservation, and possible use in breeding 
programs of key commercial species in Bangladesh, is not known. This applies to at least 
13 indigenous carp species and many species of catfish, airbreathers, and small indigenous 
species (SIS; i.e., fish species that attain a length of less than 10 cm). Documentation and 
conservation of the genetic diversity of these fish are important in identifying and securing 
genetic resources for the future, but this importance is not adequately recognized and funding is 
lacking. 
 
35. Rationalization of Farmed Fish Species. Freshwater aquaculture and open water 
stock enhancement involve many species: indigenous and alien carps, catfishes, tilapias, and 
numerous SIS. For any farmed fish species, domestication, establishment of well-managed 
breeding programs, genetic improvement, and conservation of genetic resources are substantial 
undertakings that have ongoing costs. Bangladesh may not be able to afford to invest the 
resources needed to develop domestication, breeding, and conservation programs for 20 or 
more fish species. Rationalization and prioritization are required, based upon what is feasible 
and affordable. Fish species that have short generation times and are easy to breed and/or 
widely accepted by consumers are the most likely choices, for example, common carp, Nile 
tilapia, and silver barb, which are already domesticated species. The current farming practices 
that require stocking of ponds with 7 or more species, need to be reassessed, taking into 
account the difficulties of maintaining and developing seed quality and supply, especially for the 
larger carp species. 
 
36. Food Safety. The products of freshwater aquaculture in Bangladesh are mostly sold 
close to the areas of production as whole, ungutted fish, fresh killed, live or iced. None of the 
species of freshwater fish currently farmed is of significant interest for export to world markets in 
the way that shrimp is exported from coastal aquaculture—with the application of quality control 
functions and inspection services to comply with international standards for hazard analysis 
critical control point (HACCP).48 Large tilapia from advanced private sector farms might, 
however, become exportable in the future. Given the importance of fish products and their 
marketing for domestic consumption, Bangladesh will need to pay adequate attention to food 
safety standards, including hygiene standards for domestic fish markets.49 There are no 
indications to date that fish in the human food chain significantly increase human exposure to 
arsenic in Bangladesh but more research is needed, as recommended in recent studies.50  
                                                 
48 HACCP encompasses a systematic approach to the identification, evaluation, and control of food safety hazards. 

The hazard analysis involves the assessment of the critical control point, defined as the step at which control can 
be applied and is essential to prevent or eliminate a food safety hazard or reduce it to an acceptable level. The 
process of collecting and evaluating information on hazards associated with the food under consideration to decide 
which are significant must be addressed in the HACCP plan. 

49 (i) Codex Alimentarius Commission. 2000. Procedural Manual. Eleventh Edition. Rome: Joint FAO/WHO Food 
Standards Programme. A Codex Committee on Fish and Fishery Products (CX-722) sets worldwide standards for 
fresh, frozen, and otherwise processed fish. 
(ii) World Health Organization (WHO). 1999. Food Safety Issues Associated with Products from Aquaculture; 
Report of a Joint FAO/NACA/WHO Study Group. WHO Technical Report Series 883. Geneva. 55 p. 

50 Joint Consortium: National Centre for Epidemiology and Population Health, Australian National University, 
Australia; NGO Forum for Drinking Water Supply and Sanitation, Bangladesh; National Research Centre for 
Environmental Toxicology, University of Queensland, Australia; and the Occupational and Environmental Health 
Unit, Department of Epidemiology and Preventive Medicine, Monash University, Australia. March 2002. Arsenic 
Mitigation in Bangladesh Pilot Project, Report on the Intervention Trial to Assess the Contribution of Foodchain to 
Total Arsenic Exposure. 
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37. Biosafety and Disease Prevention. The productivity of freshwater aquaculture and 
stocked waters in Bangladesh relies on indigenous and alien fish species. In the rural economy, 
freshwater aquaculture is indispensable in the context of household food security, employment, 
and incomes for the poor. However, at present there are no effective biosafety measures to 
protect it from possible adverse impacts from future introductions of alien species and farmed 
organisms, particularly from the introduction of diseases and parasites.51 The Food and 
Agriculture Organization (FAO) of the United Nations recognizes, in its Code of Conduct for 
Responsible Fisheries52 and accompanying guidelines,53 the current importance and future 
potential of aquaculture for rural communities and for food security. Safeguards need to be 
developed and remedies can be based on recommended biosafety measures.54 Risks of 
disease propagation are high. Disease prevention capability, including diagnostic and mitigation 
facilities, needs to be developed, along with adoption and implementation of aquaculture health 
management guidelines for transboundary movements of live aquatic animals through health 
certification and quarantine procedures. Such measures depend not only on political will and 
adequate investment, but also on the behavior of farmers, researchers, and the general public. 
All parties need to become fully aware of what is at risk from irresponsible introductions and 
dissemination of alien aquatic species and farmed organisms. 
 
H. Lessons Learned  
 
38. Access to Land and Water. Direct beneficiaries of aquaculture development have 
largely been pond owners among small- (0.5–1.0 ha) and medium-scale landholders (1–2 ha). 
Access to land and water is the key requisite for fish farming. Conventional aquaculture 
development initiatives that emphasize the promotion of technology and provision of targeted 
extension services are unlikely to reach the functionally landless and the extremely poor. 
Without access to land and water, the poorest are unlikely to engage in fish farming directly.  
 
39. Access to Other Livelihood Assets. Apart from access to land and water, fish farming 
requires human capital and skills, social capital, financial capital, and a vital operating 
environment that includes support infrastructure, facilities, and access to markets. Access to 
financial and human capital assets is necessary for households to benefit from aquaculture. The 
ability to pay for pond development and fish farming, including seed and feed, requires financial 
capital, access to credit or both. Human capital, in terms of basic education and capacity to 
learn, is required for people to gain from training and extension services.  
 
40. Leasing a Pond. When the landless gain access to water bodies or ponds through 
lease or other access arrangements for fish farming, secure access rights are critical. Without 
binding and long-term agreements on access rights, fish farmers are vulnerable. Eviction is 
common when access is not secure, and interrupted operation can result in loss of investment 
that the poor cannot recover. Demonstrated profitability of fish farming may also increase the 
price of pond leasing because of an increasing demand for fishponds by entrepreneurs. With 
annual pond leases reaching as high as Tk70,000/ha, the financial barrier for entry into 
aquaculture by the landless is significant. Further, the profitability of fish farming may entice 
landowners to operate fishponds on their own or through caretaker arrangements, and this 

                                                 
51 For example, Bangladesh has already imported an alien predatory fish species, the African catfish or magur 

(Clarias gariepinus) that has failed to meet utility expectations in aquaculture; DOF now discourages its use. 
Potential devastating impacts may occur when entrepreneurs introduce alien species, while the authorities are 
unaware of their devastating effects on ecology and farming in other countries. 

52 FAO. 1995. Code of Conduct for Responsible Fisheries. Rome. 
53 FAO. 1997. Aquaculture Development. FAO Technical Guidelines for Responsible Fisheries No. 5. Rome. 
54 FAO. 2003. Introduced Species in Fisheries: Responsible Use and Control. Rome. 
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affects the possibility of renewal of pond leases for landless people without long-term and 
secure tenure rights. 
 
41. Pond Sharing. With the growing rural population and large number of dependents per 
family (typically, a family has 5–8 members), land inheritance leads to a multiple ownership of 
fishponds, presenting an array of issues related to co-ownership and collective action among 
shareholders. Arguably, many of the issues related to underutilized or derelict fishponds stem 
from the social dimensions of multiple ownership, when cost sharing, benefit distribution, and 
assignment of responsibilities and accountabilities for pond management become difficult. 
 
42. Living Marginally with Risks. Marginal farmers or the marginally poor with access to 
limited amounts of land (0.2–0.5 ha) can still benefit from small-scale aquaculture but they have 
significant constraints in accessing resources. Most direct beneficiaries of fish seed and growout 
technologies in Bangladesh are not the poorest people.55 Small-scale landholders with 
fishponds may have limited assets and may not be categorized as marginally poor or the 
poorest, but most small-scale landholders are only precariously above the poverty line. 
 
43. Targeting the Poor. Few aquaculture development initiatives reach the poorest. When 
aimed at poverty reduction, development assistance should be targeted carefully by clearly 
defining the intended beneficiaries and devising appropriate strategies to help them benefit.56 
The assistance needs to recognize specific and prevalent features of poverty among the 
intended beneficiaries, including the means of overcoming key barriers for entry into 
aquaculture and adoption of technologies, and to mitigate risks to which the poor are particularly 
vulnerable. 
 
44. Labor and Cash Inputs. Although fish farming technologies can offer potential solutions 
for the landless poor who can secure access to water bodies, there may be socioeconomic 
constraints. For example, feeding fish in small cages may require several hours of daily labor for 
food gathering, preparation, and feeding. Moreover, returns from fish farming are often highly 
seasonal. When the scale of operations increases, feed requirements cannot be always met by 
pond fertilization and collection of feed from the immediate vicinity. Supplementary feed may 
require cash outlays, which the poorest cannot easily afford. Lack of cash and difficulties in 
accessing credit are major barriers for the poor to undertaking aquaculture on their own. 
Although labor may be shared and minimized through collective action among farmers, 
organizational arrangements are not easy to meet. Different interests in the use of the water 
bodies may result in social conflicts; the vulnerable poor frequently lose out under such 
circumstances. 
 
45. Theft. Fishpond owners and cage operators often face the threat of poaching. Theft 
risks increase when fishponds or cages are far from farmers' households. Surveillance requires 
labor inputs for which the returns are not immediate. These constraints have limited the 
feasibility of fish farming to some extent, especially among households headed by females, 
who, on their own, are unable to protect their assets against an unfavorable social environment. 

                                                 
55 Hallman K., David J. Lewis, and Suraiya Begum. 2003. An Integrated Economic and Social Analysis to Assess the 

Impact of Vegetable and Fishpond Technologies on Poverty in Rural Bangladesh. Food Consumption and Nutrition 
Division Discussion Paper No. 163. Washington, DC: International Food Policy Research Institute. The study found 
that households farming owned ponds in the Greater Mymensingh area were not the poorest people. Only small 
landholders and better-off households tend to own ponds. Group fishpond technology, although potentially 
beneficial to poor households, was undermined by collective action problems. 

56 O' Riordan, Brian. 1992. Strategies Towards Benefiting the Poor. NGOs in Bangladesh Fish Culture Workshop 
Dhaka 25–26 October. Rugby, UK: Intermediate Technology Development Group. 
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46. Different Fish, Different Roles. Nationwide, carp polyculture has long been popular, 
providing a significant source of animal protein and other nutrients for household nutrition. 
Mixed carp species remain dominant while tilapia has had relatively little impact yet on 
aquaculture in Bangladesh as a whole. However, the role of farmed tilapia in meeting poor 
people's needs and its demand in formal markets are becoming more apparent.57 The 
misconception that tilapia are unimportant in Northwest Bangladesh arose because few of them 
were seen in markets.58 Most small-scale farmers were found to stock tilapia in polyculture with 
carps in small ditches and borrow pits near the households. Among poorer households, carps 
are mainly sold on the market for income and tilapia are mostly consumed by the households. 
The small size of the tilapia and their ability to breed in ponds to provide seed were both viewed 
positively by poorer households. 

 
I. Ways to Reach the Poor 
 
47. One of the first major attempts to use technology in aquaculture to benefit the landless 
poor directly was the Grameen Bank's Joyshagar Fisheries Project in 1986. The project 
developed a community-based model capable of mobilizing the landless poor to grow fish in 
underutilized freshwater ponds. Groups of landless people were guaranteed secure access to 
state-owned ponds, allowing specific tenure rights. The main lesson learned was the need to 
develop innovative organizational arrangements for the poor to have secure access to 
resources for them to benefit from aquaculture technology.59 The relationships between 
aquaculture and the poor were elucidated by a study of fish farming in Northwest Bangladesh to 
identify possible poverty-focused activities.60 The poorest people were generally excluded from 
aquaculture production, but two types of poverty-focused benefits were identified in the fish 
farming system: (i) employment opportunities through fish seed trading and (ii) increased 
availability of fish in poor people’s diets. 
 

                                                 
57 Barman, Benoy K., David C. Little, and Johannes Janssen. 2003. Tilapia Culture Systems in Bangladesh. Global 

Aquaculture Advocate 6(4): 31–33. 
58 Barman, Benoy K., David C. Little, and Peter Edwards. 2002. Small-Scale Fish Culture in Northwest Bangladesh: a 

Participatory Appraisal Focusing on the Role of Tilapia. In Rural Aquaculture, edited by Peter Edwards, David C. 
Little, and Harvey Demaine. Wallingford, UK: CABI Publishing. p. 227–244. 

59 Watanabe, T. 1993. The Ponds and the Poor. The Story of Grameen Bank's Initiative. Dhaka: Grameen Bank. 
60 Lewis, David J., Geoffrey D. Wood, and Rick Gregory. 1996. Trading the Silver Seed, Local Knowledge and Market 

Moralities in Aquaculture Development. Dhaka: University Press Limited. 

Unloading fish after harvest Carps and tilapia for the village market 
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48. Group leasing arrangements for ponds have been identified as a primary access route 
for the poor to farm fish. To date, several NGOs have developed projects to help the poor get 
access to land and water, using social influence and financial support.61 Under the ADB-
financed Command Area Development Project (footnote 36), NGOs were engaged to organize 
the poor—mainly women—into groups, provide them with access to ponds for fish farming 
through private lease arrangements, help the groups acquire skills in fish farming and 
marketing, and provide them with microfinance services including microcredit and savings 
facilities. 
 
49. The DFID-financed Northwest Fisheries Extension Project (footnote 8) customized 
interventions for the poor by (i) promoting a fish farming system that relied primarily on 
stimulating the growth of natural feed (plankton) produced in the pond using organic and 
inorganic fertilizers;62 and (ii) mobilizing and training poor seed traders to disseminate 
information on aquaculture practices suited to the Northwest region. During 1989–2000, the 
project trained more than 1,200 seed traders in fish farming. Reportedly, each seed trader had 
contacts with 40 farmers on average, and about 60% of fish farmers purchased fish seed from 
NFEP-trained seed traders. However, poor seed traders favored relatively wealthier farmers—
who could purchase seed in cash—and did not offer to sell seed on credit to marginal fishpond 
operators. Thus, access to working capital, including credit, is crucial for fishpond operators. 
 
50. Microfinance can help the poor meet their financial needs to engage in aquaculture. An 
increasing number of NGOs are providing microfinance services to rural customers, including 
those who are unable to obtain a loan from other sources. Interventions aimed at aquaculture 
development for the poor should be based on a microenterprise development approach, taking 
into account access to and availability of rural financial services. The feasibility and viability of 
the microfinance services themselves should be emphasized to ensure sustained delivery of 
credit and savings services to the targeted groups.  
 
51. Extension services for fish farming can be highly effective when provided by trained and 
adequately equipped staff. However, funding for such services is compartmentalized and made 
available through separate projects rather than on a program basis. With the growing 
importance of freshwater aquaculture for rural livelihood and poverty reduction, there is a clear 
need for stronger and well-funded government extension services, including innovative means 
to help the poor in partnership with NGOs. Although NGOs have been engaged by DOF in 
projects to promote fish farming among the poor, greater and long-term effort will be required to 
help them overcome constraints to adopting fish farming as a livelihood option. The vast 
numbers of small seasonal ponds in Bangladesh owned by poor and marginal farmers are an 
underutilized resource for fish production. 
 

                                                 
61 Fisheries Sector Review and Future Development Study. 2003. Theme Study: Livelihoods, Social Development 

and Environment. Dhaka. Since 1994, the Grameen Matsha Foundation (GMF) has taken leases on 652 state-
owned ponds and organized 4,200 poor people in groups to develop these ponds for aquaculture. Group members 
have landholdings of less than 0.4 ha, and the groups comprise poor people, including those considered among 
the poorest; women make up 28% of all group members. Members contribute their labor, while GMF bears all input 
costs, including the costs of pond leases, and provides technical and social development training to the groups. 
The members and GMF operate on a profit-sharing basis.  

62 The natural productivity of ponds in Northwest Bangladesh is, however, lower than elsewhere in the country 
because of a 4-month cold season (Nov–Feb) when water temperature may drop to 12 degrees Celsius and fish 
growth declines. During the 3-month monsoon period (Jun–Sep), clouds reduce sunlight on ponds, which limits 
plankton growth. 
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52. Seasonal ponds are a natural habitat for SIS, and potentially suitable for their farming in 
combination with other species, including the cultured carps.63 There is potential for integrating 
SIS in the development of small-scale freshwater aquaculture in Bangladesh, with an important 
role in enhancing nutrition security for the rural poor, particularly in providing increased intake of 
vitamin A, calcium, and other essential nutrients. However, market prices of some SIS have 
reached levels above those of carps and other commercial species because of increasing 
demand and scarcity. The relatively high prices of these SIS may discourage their consumption 
by poor farmers and encourage them to sell SIS in the market. Challenges in farming SIS also 
include developing good quality broodstock for seed supply and improving the knowledge of 
researchers and fishpond operators on the most appropriate stocking combinations among SIS, 
carps, and other species. 

                                                 
63 Roos, N., S.H. Thilsted, and M. A. Wahab. 2002. Culture of Small Indigenous Fish Species in Seasonal Ponds in 

Bangladesh: The Potential for Production and Impact on Food and Nutrition Security. In Rural Aquaculture, edited 
by Peter Edwards, David C. Little, and Harvey Demaine. Wallingford, UK: CABI Publishing. SIS fish are consumed 
with bones, thereby allowing intake of all available nutrients from the fish.  
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