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Aquatic Resources as Common Property

A common property resource (CPR) is broadly defined as a natural resource in 
which a group of people has common user rights (not necessarily ownership rights). It 
is common for the resources of lakes, rivers, estuaries and marine areas to be 
considered as CPRs. 

Traditionally, CPRs are not open-access, that is available to anyone, but are subject 
to rules and conventions, often unwritten, of local communities. Particularly after 
colonization, such CPRs have come under State control, indigenous institutions have 
been marginalized and people’s participation in management of CPRs has 
frequently decreased. 



CPRs form an integral part of the survival mechanisms for the poor and 
landless. Accessibility should, thus, be ensured and the resources protected. 
This usually requires community management.

Why participatory management? 

● CPRs are community life-lines and almost all people have a stake in their well-
being.

● CPRs that could once sustain local communities may no longer be able to do 
so because they are over-stressed and mismanaged. 

● It is not desirable that an external agency takes control of resources that 
essentially belong to the community. 

Public awareness has to be raised and local people have to be involved in CPR 
management.

Oxbow lakes: a CPR

In Bangladesh, oxbow lakes have been managed by Local Management 
Groups to maintain equitable access to resources and to sustain the lakes.
People-managed fish stocks
In Southern Laos, local communities are now managing fish stocks in the 
Mekong River based on Conservation Zones and other management 
regulations.

Why is CPR management difficult? 

● Conflict between different resource users, both within and outside the 
community.

● Difficulty in excluding outsiders from resource use. 
● Uses of common resources are continually changing due to new opportunities 

and constraints. 
● Lack of appropriate knowledge or skills to manage resources effectively. 
● Livelihood constraints – even if local people know what they need to do to 

protect common resources, they are often dependent on these for income 
and have few livelihood alternatives. 

● Individuals are reluctant to curtail destructive activities if other people do 
them. The benefits of individual conservation actions are shared by the entire 
community, while the costs are incurred by the individual. 

● Management of common resources often occurs at different "scales" (local, 
municipal, national and regional) and the regulations at these different levels 
are sometimes conflicting. 

● Government responsibility for managing parts of the ecosystem often falls 



under several different government sectors (e.g., mangroves may fall under 
forestry and fisheries) and policies and mandates of the different sectors may 
be conflicting. 

● Inequitable use and allocation of resources. 

Scale is important!

The larger the resource and the more people are involved, the more difficult 
it is to have consensus. Larger systems may need to be managed in 
creative, possibly hierarchical ways to keep all users committed.

Strategies for effective management 

 Institutionalize people centered management programs. 
 Ensure equitable distribution of benefits among all users.

"Equity is not equality. Equity depends 
on having users agree that 
the arrangement is "fair"".

How do you make CPR management effective? 

● Help people to organize themselves for collective action. 
● Involve the community in planning and development as they are the 

stakeholders.
● Develop clear guidelines on user rights and responsibilities of each person in 

maintaining and managing the CPR. 
● Develop supportive policy and governmental regulatory mechanisms. 
● Help minimize conflicts between and within communities and with 

government.
● Define boundaries around the area for local management, and legitimize 

community control through legislation. 
● Follow an interdisciplinary and systems approach to addressing management 

issues.



If resource users are not part of the "solution", they will be part of the 
problem. Ensure that "marginalized" users have a part to play, otherwise they 
may continue to exploit the resources without regard to the sustainable 
practices of the larger group.

Guidelines for equity in resource 
use

● People should have a 
share in the benefits from 
aquatic resources. 

● Duties and responsibilities 
must be clearly stated. 

● The role and responsibility 
of government must be 
clear and accepted by 
the stakeholders. 

● Means for enforcing 
regulations must be clear. 

● Unambiguous guidelines 
should define: 

– who may fish 
or undertake 
aquaculture
activities,
– where it can 
be done and 
– what 
methods are 
acceptable.

Protected areas and CPRs 

Protected areas, marine protected areas and fish conservation zones establish CPRs 
but they are often associated with restricted use. The immediate benefits are in the 
"spill-over" to other areas. It may be necessary to designate other areas as being 
protected or regulated for communal use with sets of guidelines and enforcement 
measures. These efforts should be made in addition to other resource management 
schemes.

Gender issues 

In places where women have limited rights to property or control of resources, CPRs 



are often important sources of the resources they use. However, representation of 
women in local institutions and their training in the use of CPRs is disproportionately 
low compared to their use of CPRs. If the CPR is close to the households, women are 
more likely to participate. 

CPRs are often important sources of food for household consumption but the fish 
caught by men are usually destined for the market. Management of CPRs for 
aquaculture must be sensitive to how the resources are used. Men do not always 
recognize or identify such use. 
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Community-based Fisheries Management: An 
Approach to Sustainable Common Property 
Resource Management

Community-based fisheries management (CBFM) is recognized as a management 
approach for semi-closed lakes, known as beels. Beels are saucer shaped 
depressions representing perennial or seasonal water bodies. These common 
property resources are of relevance to aquaculture development efforts in 
Bangladesh.

Four main methods of learning GIS

   Formal GIS degree or certificate programs

   Instructor-led training

   Internet learning

   Self-study

Previously, only the influential and rich derived benefits from these semi-closed beels, 
because of the nature of the leasing system and the cost of lease. Resource poor 



communities living around the beel were used as laborers (for cleaning, netting, 
guarding, etc.) but had no opportunity to derive benefits from this production 
system. They have never been involved in the management and development 
programs of the beels. 

Necessary initiatives to ensure community involvement

 Identify the direct beneficiaries using various information sources and 
hold consultations with all stakeholders in the community

 Organize them into groups (15-30 members in each group)

 Hold regular meetings

 Initiate savings (weekly/fortnightly)

 Trainings (discussions)

 Participatory resource-use analysis

 Participatory planning for collective actions

 Activities: 

Fisheries (stocking, nursery, hatchery)
and

Non-fisheries income generating activities (IGAs)
for individuals and groups

 Equitable distribution of benefits

 Institutionalization

A community-based fisheries management approach, by its objectives, emphasizes 
establishing fishing rights for the resource poor community. After accessing these 
fishing rights, the community develops a sense of ownership helps them improve their 
livelihood.



Case Study

Under the community-based fisheries management (CBFM) program, 
CARITAS-Bangladesh organized eight fisher groups (189 members) among 
the resource poor surrounding the Rajdlhala Beel in Purbadhala Thana, 
Netrokana district.

Activities of CARITAS included adult literacy, trainings, financial support for 
lease money (interest free) and credit for income generating activities. Prior 
to the CBFM initiative, an influential person living far away from the beel 
acquired lease rights to the resource and local community fishers worked as 
laborers.

Now the farmer laborers have been able to establish their fishing rights 
through a three-year lease under CBFM. The community became skilled in 
planning, beel management, small indigenous species (SIS) conservation 
and other income generating activities through the different trainings of 
CARITAS. They organized a beel management committee (BMC) by 
themselves, with members from each group. The community constructed a 
facility or center for meetings, trainings, guarding and fish landing. They re-
excavated two ponds near the beel which they use as nursery ponds. They 
accumulated savings valued at US$2,500 used as counterpart for various 
fisheries and non-fisheries activities. CBFM presented opportunities to the 
community by providing nutritional support, economic benefit and a feeling 
of unity and ownership of a resource. The community has also taken 
responsibility for biodiversity conservation.

Now that the three years are over, the community has taken another lease 
for three years and is negotiating for longer lease periods. Since they 
invested money for the development of the resources, CARITAS is giving 
them priority hoping that this community will act as a model and a source of 
inspiration for other communities in managing their own beels in a 
sustainable manner.

Training areas

● Value added awareness
● Potentials of the resource
● Biodiversity of the resource
● Resource use analysis
● Participatory planning
● Distribution of responsibilities
● Social awareness
● Adult literacy
● Simple accounting
● Group management
● Gender
● Equity



Actions and resulting benefits to communities



Constraints

 High lease value 

The normal system is to lease out the beel for three years with a 25% increase in cost 
for the first year and a 10% increase for years two and three. CARITAS is assisting the 
communities bargain for a longer lease period.

 Lack of demarcation 

Water resources are becoming scarce with time (siltation, drought, etc.) but 
government records are not updated to this effect. Leasing out dry areas to 
agricultural farmers, who continue their activities during the fishing season, threatens 
the breeding of small indigenous species (SIS). Fishers giving lease money for 
agricultural land, ultimately create social conflicts. 

 Tenurial issue

Resource development, especially resource generation, demands some sort of 
investment (dike, nursery, hatchery, landing place, etc.) and sacrifice (sanctuary, 
fishing ban). As the maximum tenure for more than 10,000 khas plots (government 
owned land/water) is only three years, it appears difficult to initiate resource 
generation or resource development. 

Strategies to overcome constraints 



 Community responsibility 

A democratic process of voting 
to organize a management 
committee is necessary to 
manage activities like general 
meetings and deal with bank 
accounts, leasing authorities 
and other stakeholders, etc. A 
new committee might take 
some time to work out a system 
that works best. 

Community responsibility is 
among the most important 
issues for the khas plots management -- from planning to distribution of benefits. 
Communities must have specific livelihood development projects as well as a 
resource development plan. One will not work without the other. 

 Conflicts

– Influential rich vs. resource poor 
– Various water-users (aquaculture, agriculture, etc.) 
– Inter-sectoral 
– Outsider vs. community 

Replication of the approach 

Hopes for the future appear to be bright, however. CARITAS-Bangladesh has 
initiated two projects, with the implementation strategy being based on the 
experience of the CBFM, community-based fisheries management project. The 
projects are: Management of Aquatic Ecosystem through Community Husbandry 
(MACH) and Sustainable Aquatic Resources Management (SARM). 

CBFM has proven to be a successful strategy and is becoming popular. Even the 
country’s two significant development projects – Sustainable Environment 
Management Project (SEMP) under the Ministry of Environment and Forest and the 
Fourth Fisheries Project under the Ministry of Fisheries and Livestock – have been 
launched based on the same strategy. 



Economic Considerations for Community-Based 
Small-Scale Aquaculture in Oxbow Lakes

Oxbow lakes, including the fish and the water forming part of it, are common 
properties. With its bountiful resources, proper management of these lakes would 
yield greater benefits to the surrounding poor communities. In managing Oxbow 
Lakes, the dynamic partnership between the fishers and government should be 
nurtured. Non-government organizations (NGOs) can play a catalytic role by 
building up the capacities and interests of local communities. 



Security of tenure 

● To establish a community-based fisheries management institution, fishers 
should be granted "secured use right" to oxbow lake management on a long-
term lease. 

● Standardized annual lease fees should be imposed on members of the Lake 
Management Group (LMG) to avoid an open-access type of fishery. 



Initially, the Oxbow Lakes were leased to the community for seven years. 
The successful management of the Oxbow Lakes led to a 50-year 
guaranteed lease by the government to community institutions.

Infrastructure

● Fishers need government/donor assistance for the enormous initial investment. 
● Infrastructure development such as screen installation, water control structures, 

community meeting shade and roads, among others, has to be done. 
● Annual repair and replacement by the fishers of screen are necessary. 

Institutional credit 

● Poor fishers should have access to credit facilities to cover the cost of inputs 
and maintenance. 

Employment generation 

● One to three fishers per hectare could be involved in fishery management. 
● Continuous stocking, harvesting and other fishery-related activities can 

generate employment and increase production. 

Marketing

● Fish marketing costs range from 3-10% depending on the mechanism and 
distance of markets. 

● Marketing network information is necessary to get competitive prices. 
● Timing of fishing is important in relation to local and wholesale markets. 

Marketing costs were low in Oxbow Lakes where the fishers used a rotation 
in involving fishers groups to market harvest. (Rahman, M.M., 1996.)

Better use of land resources 

● Construction of small ponds could increase production and generate 
employment during dry season when the Oxbow Lake catchment area 
becomes dry. 

● Dikes can be used for vegetable cultivation. 
● Afforestation program can be undertaken with high-value timber tree. 
● Pipe culverts should be installed to allow the nutrient and washings to go into 

the lake. 



The OLP II constructed a series of ponds with the help of the World Food 
Program. Women were involved in the fish culture. Six women assigned per 
hectare. Some ponds were allocated to LMGs for fingerling nursery.

Formation of homogeneous group 

● Government and NGOs must facilitate the formation of a wider community-
based, fishery management forum. 

● The user community should form a cohesive and homogeneous group based 
on social and economic criteria. 

LMCs are authorized to spend US$10 without prior permission of the general 
membership. In the monthly general meeting, the LMC has to propose a 
planned expenditure and get approval from 75% of the LMG members. It 
also has to present detailed expenditure for the previous month and 
current cash status. The bank account is managed by three co-signees of 
the LMC. In spite of that, a participatory audit team was constituted with 
representatives from the LMC, NGO (BRAC) and DoF. This participatory 
method helped reduce unseen expenditure and increased confidence.

Income and expenditure 

Transparent record keeping on an annual basis is essential to establish mutual trust 
among the fishers if community institutions are to remain sustainable. 

Annual physical and financial planning 

An annual physical and financial plan is important in community-based Oxbow 
Lakes fishery management. Planning includes issues such as fingerling stocking, 
harvesting, money flow, credit repayment, and income distribution and saving. 

Introduction of continuous stocking and harvesting 

● Continuous stocking and harvesting generate employment and increase 
production.

● Fishing is prohibited during the rainy season, i.e., July to September, to allow 
fish to grow. 

● Annual planning and related activities can be undertaken during lean periods. 
● The stocking size is 30-40 g each, i.e., 25-35 fingerlings/kg. 3-4.5 thousand/ha. 
● Harvesting size (within 12 months of stocking) is 30-40 cm in length (400-700 g). 

Yields could be 2 t/ha. 



Several Oxbow Lake community group annual planning discussions 
resulted in very innovative and fruitful ideas for disseminating a new culture 
practice of the Oxbow Lakes fishery (Rahman, 1995). Annual plans are 
prepared at the beginning of each financial year that starts in July.

Selection of species 

Species selection is important if local demands are to be met to facilitate marketing. 

In OLP II, small lakes (<80 ha) had an average net income of US$462 per ha 
while the average net income of larger lakes (>80 ha) was US$302.

Economic size of Oxbow Lakes 

Larger Oxbow Lakes tend to have lower fishery related net income per hectare 
compared to smaller lakes. 

Equitable distribution 

Equitable distribution and cost sharing are fundamental in sustaining community-
based aquaculture. 

Entrepreneurship

An entrepreneurship attitude is necessary for taking the initiative in adopting and 
innovating new practice, thus creating responsible aquaculture. 

Prepared by:
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Considerations in Co-Management of Capture 
Inland Fisheries and Aquaculture in Laos

Basket-bundle fish trap – one of the many varieties of traditional fishing gears used in Laos

Freshwater fish and other inland aquatic animals are important sources of food and 
income for rural people living adjacent to the Mekong River and its tributaries, 
including those in the Lao People's Democratic Republic (Lao PDR or Laos). The 
Mekong River, which runs through Laos, supports a diverse and productive aquatic 
system. Nowhere in Laos are wild capture fisheries more important than in Khong 
District, Champasak Province, where most of the over 65,000 residents are semi-
subsistence rice farmers and small-scale fishers living on numerous islands in the 
middle of the Mekong River or along its banks. 

Inland water bodies are important to small-scale fisheries in Khong. The vast majority 
of the aquatic animals consumed and traded by Lao people are caught in the wild . 
Aquaculture is virtually absent in the district. It is not commonly or traditionally 
practiced in Laos, although a few ethnic groups have historically engaged in a 
limited traditional rice-fish culture using wild species. The Mekong River Basin in Laos 
has a very high aquatic biodiversity and its conservation, as well as sustainable 
management, is important to the livelihoods of local people. 

The majority of rural people in remote areas still rely more on capture fisheries 
than on aquaculture.



However, the importance of wild capture 
fisheries in increasing the amount of fish 
available to the local population has often 
been overlooked by development agencies 
both within and outside Laos. It has sometimes 
been assumed that wild capture fisheries are 
declining and that it is not feasible to restore 
natural stocks of aquatic animals. It has also 
been argued that an increasing population is 
likely to make it impossible for wild capture 
fisheries to meet local demand for fish 
products. Aquaculture has been assumed to 
be the only realistic and viable way to increase 
fish availability in rural areas. As a result, 
aquaculture has received most of the funding 
and only a few agencies have supported the 
management and improvement of wild 
capture fisheries in Laos and other countries in 
the Mekong Basin. The situation appears to be 
changing, however, as developers begin to 
realize the importance of wild capture fisheries. 

Adopting natural aquatic co-management 
regimes is a cost-effective way of improving 
natural resource management, increasing fish 
productivity, human nutrition, increasing community solidarity and reducing rural 
poverty.

Natural aquatic resource co-management in Khong District, Champasak Province

In 1993, the Lao Community Fisheries and Dolphin Protection Project (LCFDPP) was 
established to promote the conservation and sustainable use of aquatic resources in 
the mainstream Mekong River along with adjacent seasonal streams, rice fields, and 
natural depressions. The LCFDPP attempted to help locals improve their quality of life 
while also improving environmental conditions, the basis for aquatic productivity. This 
led to the establishment of a natural aquatic resource co-management program in 
cooperation with the local government. Communities were given the authority to 
pursue their own unique sets of co-management regulations through a participatory 
and voluntary process. 



Co-management is the collaborative and participatory process of regulatory 
decision-making among representatives of user-groups, governments and 
research institutes.

The direct stakeholders involved in the co-management system in Khong 
district are:

1. the villages and all its members (i.e., both men and 
women);
2. the government, including line agencies responsible for 
aquatic resources; and
3. NGOs with projects supporting co-management in Khong 
district.

Communities in Khong District are relatively homogeneous and economically 
unstratified, leading to a relatively small number of stakeholders compared 
to many places.

Between 1993 and 1999, 63 villages in Khong District established co-management 
regulations for managing aquatic resources that were recognized by the 
Government in the vicinities of their communities. This enabled individual 
communities to establish 68 separate Fish Conservation Zones (FCZs), or fishery "no-
take zones" in the mainstream Mekong River. 



Results from a rapid survey in 14 randomly selected villages in Khong District 
in 1997 showed that 94% of the families in the district took part in subsistence 
fisheries; an average person in Khong caught 62 kg of fish over a 12-month 
period in 1996 - 1997. Fish products were the most important source of animal 
protein consumed in about 80% of the meals in Khong and the total annual 
fish catch estimate for the district was 4,000 metric tons. Over US$ 1 million of 
fish products originating from Khong were sold to local and distant markets; 
the average family generated the equivalent of US$ 100 per annum from 
selling fish caught by using small-scale fishing gears such as gill nets, longlines, 
castnets and various kinds of traps.

The FCZs are among the most important elements of the co-management system, 
although other regulations have also been adopted, such as: 

1. Banning the use of fish traps in streams at the beginning of the rainy season when 
some fish species migrate up to rainfed rice fields, natural depressions and other 
wetlands.

2. Prohibiting the capture of snakehead fish (Channa striata or pa kho, in Lao) fry with 
scoop nets. 

3. Restricting the harvesting of frogs (Rana spp. or kop, in Lao), especially during the 
spawning season. 

4. Restricting a number of fishing gears and methods, including spearing fish at night 
and water banging fishing. 

5. Protecting wetland habitat. 

The aquatic resource co-management program in 
Khong has been very successful. Local people believe 
that fish stocks and catches have increased due to the 
co-management regulations, including the 
establishment of FCZs. Village solidarity has also 
improved. This has all been done at a very low cost to 
donors and the Government, since villagers do most of 
the work themselves. Although technical and 
biological answers to how the various management 
strategies, including the establishment of FCZs, led to 
increased fish stocks, villagers are already convinced 
that the systems work and they intend to continue 
implementing them indefinitely. Several reviewers have 
also concluded that the program has been successful 
and appropriate (see Meusch, 1997; Hogan, 1997; 
Cunningham, 1998; Baird and Flaherty, 1999; 
Chomchanta et al., 2000). 



Fish spearing with lights at night 
has been banned in many 
communities in Khong

Some key elements of the established systems include: 

1. Each village has its own unique set of regulations based on local social and 
environmental conditions. 
2. The local government fully supports the co-management process and has 
helped promote it. 
3. The regulations created can be amended according to changing social and 
environmental circumstances. Flexible management regimes can keep the 
systems relevant. 
4. The local Government carefully ensured that resource-poor communities were 
not excluded from fishing in richer areas, where co-management regulations 
apply, to reduce conflict between communities. However, resource-poor 
communities must follow the same regulations that the host communities have 
imposed on themselves. 



The poor often do not hold tenure to land and water resources that is 
generally required before aquaculture can be developed.
Special efforts should, therefore, be made to ensure that poor and 
disadvantaged groups are not denied access to natural aquatic resources 
or that the natural resources they depend on is not degraded due to the 
development of aquaculture.

Environmental health concerns regarding aquaculture development 

Aquaculture provides a wide-range of benefits to people and the environment, but it 
can also cause ecological problems. We now know that some types of aquaculture 
(e.g., large-scale commercial shrimp farming) are unsustainable and destructive. 
Inland shrimp farming has become a threat to the environment in Thailand, as they 
added large amounts of salt to ponds in inland areas. However, over the past 
decade, shifts in research priorities from intensive to extensive and semi-intensive 
culture have resulted in breakthroughs in small-scale inland aquaculture. 

Small-scale extensive and semi-intensive inland aquaculture needs to be 
carefully managed and regulated in order to ensure that it does not cause 
environmental and social problems.

Aquaculture and wild fish stocks often 
compete for the same limited 
resources (e.g., land, water and 
nutrients). Aquaculture has to be 
developed without jeopardizing the 
natural resources that support 
important capture fisheries. 

The introduction of exotic aquatic 
animals into the wild through 
aquaculture has sometimes resulted 
in socio-economic benefits to rural 
people, especially over the short run. 
However, it could also pose serious 

problems, especially over the long term. For example, the golden apple snail, 
introduced for aquaculture, has become one of Laos’ most serious rice pests, 
especially in the Vientiane area. This is also true for other countries including the 
Philippines. At present, the common carp (Cyprinus carpio) and tilapia (Oreochromis
spp.) are two of the most commonly farmed fish species in Laos and other countries 
in the Mekong Basin. Both species, which are not native to the Mekong, are 
suspected of causing serious ecological damage to native fish species and aquatic 



communities in other parts of the world.

Genetically modified organisms (GMOs) have the potential to damage the 
environment and biodiversity. It seems logical to expect that introducing GMOs and 
non-native species into natural waterways will eventually lead to ecological changes 
that might adversely affect native strains and species. History indicates that it is 
reasonable to expect that fish farmed over many years will eventually escape or be 
released into the wild. Therefore, precautionary measures should be taken in 
introducing exotic species for aquaculture. 

There are probably more than 1000 indigenous fish species in the Mekong 
River Basin. This means some species might be suitable for aquaculture. The 
effort has to be made to investigate and develop their potential.

More research should focus on identifying and promoting native fish species for 
aquaculture. For example, the silver barb (Barbodes gonionotus) is a native species 
bred artificially in Laos and found to be extremely suitable for pond culture in the 
country (FAO, 1999). The giant carp (Catlocarpio siamensis) has shown promise as an 
aquaculture species in Cambodia. 

Freshwater fish aquaculture can 
adversely affect the environment by 
causing the alteration and 
degradation of natural habitats. For 
example, streams have sometimes 
been dammed to create small 
reservoirs where fish can be raised. 
While the impact of blocking a small 
stream is not likely to be as severe as 
that of damming a large river, fish 
migrations and habitat usage can 
still be affected. 

Many freshwater ecosystems such as lakes, rivers and wetlands are some of the most 
endangered in the world. Wetlands have sometimes been converted into 
aquaculture ponds, causing the loss of valuable wild fish habitat. Habitat conversion 
may involve the dredging of wetlands, removal of surrounding vegetation, 
fragmentation of water bodies, or diversion of water from other wetlands. More care 
must be taken to internalize costs associated with aquaculture development and 
reduce the impact on the environment. 

Another potential problem with aquaculture relates to the quality of water released 
into the natural environment from ponds and cages. Although there are not yet 
many examples from Laos, chemicals and antibiotics used in aquaculture can 
contribute to high levels of pollution. Intensive aquaculture generally uses the least 



amount of land and water, but has the most potential to cause serious pollution 
problems due to high inputs and high waste output. Pollution caused by 
aquaculture, as well as by other industries, often contributes to various animal health 
problems such as the spread of viruses that threaten both wild and cultured animals. 

Epizootic Ulcerative Syndrome (EUS) is one of the most serious diseases affecting both 
cultured and wild fish in inland areas in Asia. Native fish species inhabiting rice field 
and small wetland have been especially devastated by EUS for over 20 years in 
mainland Southeast Asia, including Laos, leading to massive protein and income 
losses for local people. While more research on EUS is needed, some researchers 
believe that its spread was facilitated by the transfer of aquaculture fish species into 
the region. 

The ecological footprint concept, developed to determine the area necessary to 
sustain current levels of resource consumption and waste discharge, is useful when 
considering the ecological impact of aquaculture development. Some forms of 
aquaculture have a large ecological footprint while others have much smaller ones. 
For example, carnivorous species like shrimps and catfish have a large ecological 
footprint because they rely heavily on external food sources, such as fish meal 
obtained from capture fisheries. Therefore, it generally takes much more weight in fish 
to raise carnivorous aquatic animals compared to the final harvest weight. This leads 
to an overall reduction in animal protein available to an increasingly populous world. 

Ecological footprint

As an example of how the ecological footprint concept works, Folke et al. 
(1998) estimated that carnivorous fish farming in cages is sometimes 
dependent on marine ecosystem areas 10,000-50,000 times the size of the 
cages used for producing the fish. Additional area is also required to absorb 
wastes from the cages. However, herbivorous species, like the silver barb, are 
much less dependent on external sources of food and, therefore, have a 
smaller ecological footprint. In addition, aquaculture that combines species 
from different trophic levels, applies ecocyclic production, and generates 
multiple services and outputs can reduce the ecological footprint 
substantially.

Rice-fish culture can result in significant environmental benefits resulting from the 
ability of fish to help reduce agricultural pests and vectors that affect human health. 
However, when high dikes are built to keep the fish stocked into rice fields from 
escaping, an important habitat previously available to wild fish is lost. Measures 
should be taken to allow wild fish to enter rice fields. Denying them access can lead 
to declines in fish stocks outside the fields, affecting poor people who rely on the 
harvest of the wild fish that need the rice field habitat for part of their life cycle. 

Aquaculture can have a negative impact on natural aquatic communities through 
the collection of seed from the wild, especially when intensive collection is done, and 
when aquatic animals are collected from the wild to supply feed for carnivorous and 



omnivorous cultured species. 

Social and equity considerations 

It seems likely that there have been occasions when development agencies have 
inadvertently helped better-off farmers adopt and benefit from aquaculture while 
poor fishers who relied on the natural resources degraded by aquaculture, registered 
a net loss due to aquaculture development. Some commercial aquaculture 
programs have negative impacts on the rural poor in terms of resource competition, 
altered familial work patterns, increased unemployment and the degradation of 
nutrition.

In Laos, it has been found that aquaculture often leads to the privatization of 
common property resources by the relatively powerful and influential. A 
good example is found in the Oupaxa Village in Khong District. There, a 
natural depression previously fished by everyone in the community became 
privatized a few years ago after one of the more powerful members of the 
community decided he wanted to try farming fish in the natural pond. 
Essentially, a resource that used to benefit the whole community, including 
the poor, was taken and given over to a single well-off family. The 
privatization of common property in the name of promoting aquaculture is 
one of the most serious problems aquaculture advocates must address.

Sadly, aquaculture has sometimes been used to justify either degrading wild fish 
stocks or not putting sufficient resources into the sustainable management or 
restoration of naturally occurring aquatic communities. For example, advocates of 
large-scale hydroelectric dams often claim that the damage the infrastructure does 
to natural aquatic communities, including productive wild-capture fisheries, can be 
justified, since aquaculture can be introduced to mitigate losses of fish protein and 
income to local people. 

The capital-intensiveness of certain aquaculture practices can force small farmers to 
go into debt for inputs. A debt cycle is likely to develop in aquaculture if the 
technology packages for the rural poor include too many inputs like feeds and 
fertilizers. Aquaculture may indeed lead to increased production but malnutrition 



might persist. Moreover, aquaculture often requires a sustained investment in terms of 
seed, feed and other inputs, while wild fish are natural capital that farmers and fishers 
can benefit from at a low cost and risk, and sometimes without any investment. 

Aquaculture can benefit wild capture fisheries by providing fishers with an 
alternative source of protein and income, which may help reduce 
overfishing and restore depleted stocks. But using aquaculture as an excuse 
for neglecting natural fish stocks is a problem that needs to be seriously 
addressed.

Conclusion

Aquaculture is an important means for producing increased amounts of affordable 
aquatic protein, especially when herbivorous and omnivorous species are cultured 
on a small-scale and as a part of integrated farming systems. While there is no space 
here to review the benefits of aquaculture, it is acknowledged that it has the 
potential to benefit society and the environment. This paper does not claim that 
natural aquatic co-management will be the most appropriate form of intervention in 
particular areas. Many social and environmental factors need to be considered, and 
individual circumstances are generally complex. Aquaculture can benefit local 
people in rural areas, but we need to be cautious and careful in promoting it. While 
aquaculture activities are often essentially environmentally and socially benign, they 
can sometimes cause or increase various kinds of environmental and social 
problems, especially when precautions are not taken. We need to be especially alert 
to problems and address them at an early stage, or even prevent their happening. 

.Aquaculture will continue to be developed in Southern countries like Laos. 
Therefore, it is necessary to push for the adoption of more sustainable forms 
of aquaculture, rather than deny its role in rural development. Essentially, 
precautionary measures should be taken in developing aquaculture, 
although such measures will certainly slow the growth of aquaculture over 
the short term. However, careful promotion should benefit aquaculture in the 
long term by silencing its critics through improved practices.



Aquaculture in Laos and other 
countries in the region should 
not be regarded as the only 
means for increasing fish 
production. Governments must 
also allocate resources to the 
management of wild fisheries. 
The promotion, conservation 
and sustainable management 
of naturally occurring aquatic 
resources are important as 
many rural people still rely 
primarily on nature for their 
subsistence and welfare. Well-
managed fish stocks can help to 
take up the slack when famines, 
flooding and drought cause 
land-based crops to fail. They are especially important for the poorest of the poor 
and subsistence-oriented people living in rural areas. Many types of aquaculture are 
useful in improving the livelihoods of local people but, as development advocates, 
we need to remain critical regarding their benefits. Aquaculture is not a panacea for 
the wild capture fisheries problems that we are facing worldwide. It cannot and 
should not be seen as a substitute for sound fisheries management allowing the full 
participation of all stakeholders. Aquaculture is but a part of the equation. How it is 
extended and promoted will indicate whether it is helpful to the rural poor and the 
environment or not. 

While it is admirable that efforts have been made to integrate small-scale 
aquaculture with other agricultural activities, we now need to advance further by 
considering aquaculture in the broader overall context of natural aquatic resource 
management and livelihood opportunities, including non-farm options. 
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Culture-Based Fisheries in Reservoirs and Lakes in 
India

In many developing countries, aquaculture has been given a high priority, either to 
improve the availability of protective food or to cater to overseas trade. However, 
the unchecked growth of aquaculture ventures that violate environmental norms 
can open the floodgate to new concerns, as evident in the recent Asian prawn 
culture experience. Living aquatic resources, although renewable, are not infinite. 
They need to be managed in a sustainable manner. In this context, enhancements, 
especially culture-based fisheries, assume significance. Welcomme (1996) considers 
enhancements as the fastest expanding sectors of freshwater fish production, which 
currently contributes about 20% to the inland fish production in the world (Lorenzen, 
2000).

Most nations are reported to be exploring the possibilities of utilizing inland 
lakes and reservoirs to improve or commence culture-based fisheries. This 
should be attractive to most environmental groups as it entails little or no 
manipulation of the environment (De Silva, 2000). The social relevance of 
culture-based fisheries is equally important. Unlike intensive aquaculture 
systems, culture-based fishery is practiced in community or common 
property regimes, where the benefit accrued from the increased 
productivity is more equitably distributed.

Growth in the marine sub-sector in India has slowed down considerably over the 
years while the share of inland fisheries has increased. Nearly one million tons of 
inland fish production in India is attributed to culture-based fishery and other forms of 
enhancement practiced in reservoirs, small irrigation impoundments and floodplain 



wetlands.

Reservoirs

In broad terms, the small reservoirs are managed as culture-based fisheries, while 
medium and large reservoirs can be considered as more akin to stock and species 
enhancement. However, there cannot be a thumb rule to differentiate the two 
systems on the basis of reservoir area alone. Fishing conditions, shallowness of the 
reservoir and natural recruitment are major factors that determine whether capture 
or culture-based fishery is followed.

Reservoir resources in India

Category Number Area (ha)

Small (<1000 ha) 19,134 1,485,557

Medium (100-5000 ha) 180 527,541

Large (>5000 ha) 56 1,140,268

Total 19,370 3,153,366

Culture-based fisheries of small reservoirs

More than 70% of the small reservoirs in India are small irrigation impoundments 
created to store stream water for irrigation. They either dry up completely or retain 
very little water during summer, thus ruling out the possibility of retaining brood stock 
for recruitment. Culture-based fishery is the most appropriate management option 
for small reservoirs in India.

Species selection

Culture-based fisheries of small reservoirs in India largely center around the three 
species of Indian major carps -- Catla catla, Cirrhinus mrigala and Labeo rohita -- 
because many Indian States have the technical capability to produce carp seed. 
The Indian major carps have impressive growth rates and their feeding habits are 
suitable for utilization of various food niches. Stocking of Indian major carps has 
always been very effective in small reservoirs.

Stocking rate



A large country like India, with many water bodies to stock, has an inadequate state 
machinery to meet the stocking requirements of all its reservoirs. The main 
considerations in determining the stocking rate are growth rate of individual species, 
mortality rate, size at stocking and the growing time. As a result of the National 
Consultation on Reservoir Fisheries, the Government of India adopted recently 
Welcomme’s (1976) formula in calculating the stocking rate for small reservoirs.

Management of medium and large reservoirs

Since large and medium reservoirs are managed on the principles of enhancement 
of capture fisheries, the main focus of management is on conservation of habitat to 
allow the natural recruitment and growth of the target species. Stock monitoring is 
achieved through the maneuvering of fishing effort and following mesh size 
regulations. Introduction is undertaken to correct imbalances in the species 
spectrum, while stocking is done as a temporary measure to compensate for 
recruitment failure.

Stock enhancement 

Stocking attempts made in 
medium and large reservoirs were 
successful when the stocked 
fishes bred and propagated 
themselves (Sreenivasan, 1984). In 
a number of reservoirs, even 
repeated stocking for more than 
10 years did not make any impact 
because the fish did not breed. 
The increase in fish production 
due to recapture was not enough 
to recover the expenditure 
involved in stocking. Thus, the 
main aim of stocking efforts in 
medium and large reservoirs should be stock enhancement rather than recapture 
(unlike the culture-based fisheries).

Species enhancement 

Species enhancement aims to augment the species range by adding fish species 
from outside. These introductions colonize all the diverse niches of the biotope. The 
three Indian major carps, Catla catla, Labeo rohita and Cirrhinus mrigala, were 



being stocked in the peninsular reservoirs for the last five decades. This was done 
despite the fact that the peninsular rivers have habitats distinctly different from those 
of Ganga and Brahmaputra where fishes are indigenous. In some of the south Indian 
reservoirs, they have established breeding populations. The hallmark of the Indian 
policy on stocking (introductions in the case of peninsular reservoirs) is heavy 
dependence on Indian major carps.

Introduction of exotic species 

The government policy clearly disallows stocking of exotic fish in reservoirs to prevent 
any adverse impact on the biodiversity. However, tilapia (Oreochromis 
mossambicus), silver carp (Hypophthalmichthys molitrix), grass carp 
(Ctenopharyngodon idella), and three varieties of common carp (scale carp 
Cyprinus carpio communis, mirror carp C. carpio specularis, and leather carp C. 
carpio nudus) have gained entry into Indian reservoirs either by accident or 
deliberate stocking. A spectacular performance of silver carp is recorded in the 
Gobindsagar reservoir (Himachal Pradesh) where, after an accidental introduction, 
the fish formed a breeding population and brought about a phenomenal increase 
in fish yield. Silver carp was instrumental in enhancing production of Gobindsagar 
from 160 t in 1970-71 to more than 1,000 t at present. However, this high yield was at 
the cost of Catla catla. Moreover, as the people did not accept the exotic fish, this 
resulted in social and economic problems.

Fish production 

The average national yield from 
culture-based fisheries of small 
reservoirs in India is nearly 50 kg/ha 
(Sugunan and Sinha, 2000), which is 
low (Sugunan, 1997) compared to 
other countries in Asia and Latin 
America such as China (743 kg/ha), 
Sri Lanka (300 kg/ha) and Cuba 
(100 kg/ha). Even a modest 
increase in yield can push up the 
production of small reservoirs to at 
least 0.15 million t, against
the present level of less that 0.07 
million t. Similarly, the medium and 
large reservoirs can add another 

0.13 million t. Producing 0.2 million t of fish from aquaculture would entail creation of 
100,000 ha of new ponds at a cost of 20 billion INR (US$ 440 million). Considering that 
this yield enhancement can be achieved at a much lower cost, on sustainable and 
eco-friendly terms, reservoirs should receive adequate priority in future plans for 
inland fishery development in India.



One of the reasons for the low yield is under-stocking. There are 900 hatcheries 
across the country producing more than 18,000 million fry of Indian major carps 
annually. However, most of the fry produced in the hatcheries go to aquaculture 
managed by the private sector. The government and cooperative societies, which 
manage the reservoir fisheries, do not have enough infrastructure to produce the 
required number of fingerlings.

Recent trends

Efforts made by the Central Inland Capture Fisheries Research Institute (CIFRI) in many small 
reservoirs across the country have demonstrated the efficacy of culture-based fisheries. For instance, 
in Aliyar reservoir (Tamil Nadu) fish yield increased from 35 kg/ha to 194 kg/ha. Successful stocking 
has also been reported from a number of small reservoirs in India.

A recent World Bank-assisted reservoir fisheries development 
project in India confirmed the validity of using Indian major 
carps in the culture-based fisheries of small reservoirs. The 
project, covering 78 reservoirs (24,613 ha) in three states, 
involved erection of pen nurseries in the reservoirs to ensure 
that the fish seed was reared to at least 100 mm in size before 
stocking. Loan was provided to cooperative societies to buy 
boats and nets. A perceptible relation between stocking and yield was 
obtained.

Floodplain wetlands

Wetlands located at the floodplains of major rivers form an important fishery 
resource in the northern and northeastern states of the country. Known as beels, 
boars, pats, and chaurs, they spread over more than 200,000 ha of surface area in 
the eastern and northeastern regions of the country. Studies conducted by the CIFRI 
in the past 15 years have shown that fish yields from the floodplain wetlands of West 
Bengal can be raised to 1,000-1500 kg/ha/yr from its present level of only 100-150 
kg/ha/yr by adopting culture-based fisheries (CIFRI, 2000).

There are two kinds of floodplain wetlands, namely, open and closed, depending on 
their connection with the parent river. They have different patterns of community 
metabolism.

Fisheries of the open lakes



The open type of floodplain wetlands is a typical continuum of rivers, where the 
management strategy is essentially akin to riverine fisheries. In capture fishery 
management, the basic approach is to allow recruitment by conserving and 
protecting the brooders and juveniles. Therefore, an insight into population dynamics 
including recruitment, growth and mortality is very much essential. Identification and 
protection of breeding grounds, free migration of brooders and juveniles, and 
protection of brood stock and juveniles through conservation measures are 
important. Common strategies followed are summarized as:

● Increase the minimum mesh size to catch fish at the size of at least 500 g
● Increase or decrease the fishing effort to maintain maximum sustainable yield
● Observe the close season (usually during the southwest monsoon) to protect 

the brood stock
● Maintain the diversity of the gear that comprise a number of indigenous 

designs (fish aggregating devices, traps, lift nets, dip nets, cast nets, etc.)
● Selective augmentation of stock, only if unavoidable

Culture-based fisheries of the closed lakes

Culture-based fishery is most suitable for closed lakes. In culture-based fishery, 
growth depends on stocking density and survival depends on the size of the stocked 
fish. The growth varies from one water body to another depending on the water 
quality and food availability.

The management parameters are:

● Stocking density
● Size at stocking

 Fishing effort
 Size at capture
 Species management
 Selection of species

Closed lakes are ideal for practicing culture-based fisheries for the following reasons: 
First, they are very rich in nutrients and fish food organisms, enabling the stocked 
fishes to grow faster to support a fishery. Growth is achieved at a faster rate than in 
reservoirs. Second, the floodplain wetlands allow higher stocking density because of 
better growth performance and high yield. Third, there are no irrigation canals and 
spillways unlike in small reservoirs, which cause stock loss. Also, the lack of effective 
river connection prevents entry of unwanted stock. Stocking of detritivores is allowed 
as the energy transfer takes place through the detritus chain.

Culture and culture-based systems



There are systems that can combine the norms of culture and culture-based fisheries. 
The marginal areas of the lakes are cordoned off for culture systems either as ponds 
or as pens and the central portion is left for culture-based (or capture) fisheries. 
Floodplain wetlands also can be part of an integrated system.

Conclusion

Diagrammatic representation of culture-cum capture 
fisheries Integrated Development of Beloom Beel

Rivers, estuaries and lagoons, being threatened with environmental degradation, 
are not expected to play a major role in meeting the additional requirements of 
inland fish production. Intensive aquaculture entails high cost and its unchecked 
growth may lead to many new environmental, social and legal issues. Therefore, any 
substantial increases in inland fish production may have to come from the 
development of culture-based fisheries in small reservoirs and lakes. Various kinds of 
enhancements in medium and large reservoirs need to be given priority.



Pen culture in floodplain wetlands

Culture of fishes and prawns in pen enclosures is a very useful 
option for yield enhancement in floodplain wetlands, 
especially those infested with weeds and harvesting is a 
problem. Pens are barricades erected on the periphery of 
lakes to cordon off a portion of the water body to keep 
captive stock of fish and prawn. They can be constructed in 
any shape and size using a variety of locally available material. 
CIFRI has standardized the methods for culture of freshwater prawn 
(Macrobrachium rosenbergii) in pens. Pens made of bamboo are stocked 
with juvenile prawns at the rate of 40,000/m2 , which are given locally made 
feed with 38% crude protein. The required feeding rate in the pens was very 
low (as low as 1-2% body weight) due to the rich natural fish food resources 
in the lake. The rate varies according to the scale of operation and 
availability of natural food. At the end of a 90-day growth period, prawns 
grew from 4 to 65 g (average) with a survival rate of 60%, resulting in a yield 
of 1,560 kg/ha of pen area.

These are recognized as eco-friendly and socially relevant means of fishery 
development all over the world. Reservoirs and floodplain wetlands in India can 
make substantial contributions to fish harvests through the adoption of culture-based 
fisheries.
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Community Rice-Fish Farming in Bangladesh

Rice paddies in the medium and lowland areas are also suitable for fish cultivation. 
In Bangladesh alone, there are more than 1.46 million hectares of lowland rice areas 
that provide scope for fish cultivation. These areas are currently exploited for wild fish 
capture, but productivity is now declining.

In medium land areas, farmers build dikes about two feet high and fish are grown in 
such rice fields. However, increasing population pressure is resulting in increasing 
fragmentation of land and rice-fish cultivation. These smaller areas are becoming 
less attractive economically. Isolated rice-fish farming poses problems for the 
maintenance of water levels suitable for rice-fish cultivation.

In addition, dikes are too low to prevent flooding. However, one high dike around a 
number of fields is enough to solve many of these problems. Community fish-farming 
technology provides a strategy for implementing and managing this collective area.

To overcome the above problems in low and medium land areas, particularly during 
the monsoon season, community fish farming technology has been developed in 
Bangladesh. Since Asia abounds with these low and medium land areas, there is 
opportunity to explore the adaptation of this technique to other areas in the region.



Community rice-fish farming unit in lowland area

Community rice-fish farming unit in medium lowland area

What is community rice-fish farming?

It is a collective effort of people living largely in low and medium level land areas 
undertaking rice-fish cultivation by artificial stocking of fish into the environment. Wild 
fish trapping and cultivation is promoted with cultured fish. There is no limit for the 
number of people involved. In medium land, small groups are generally formed, 
while a bigger group size is common in lowland areas since large areas remain 
flooded and the land is owned by many people. However, from the management 
point of view, if the group is less than 30, community rice-fish farming is more 
effective.



Community fish culture in lowland areas provide opportunities 
as well as challenges to bring together different sectors of 
society. Strategies have to be devised to bring these diverse 
groups of people to work together. Exclusion of any single 
group could pose a threat to long- or even medium-term 
sustainability of the activity.

The landless form an important group since these people have generally 
been using such areas either for fishing or other activities to derive their 
livelihood. The inclusion of these people to meet the labor requirements of 
the activity like guarding, harvesting, etc. have helped them in getting a 
share of the profit. In some instances, small fish are given to these people to 
sell and make a living.

One benefit from the inclusion of such people is the elimination of poaching 
and group conflict. Likewise, it increased community bondage.

Identification of suitable area

Adequate steps should be taken to identify the suitable area and examine the 
history of the area with regard to drought and flood over time. This will help in 
deciding the level of investment that has to be made, particularly with regard to 
raising dikes, construction of bana (bamboo net), etc. This is particularly important in 
low-lying areas, where heavy floods are more common. Suitable low and medium 
ricefields are those which are surrounded by elevated areas like roads, homesteads, 
and where it is easy to install inlets and outlets.

Formation of groups

Although the landless 
have no land in the 
cultivation unit, they 
share equal 
contributions with the 
other members of the 
group. Their involvement 
in the group provides 
them priority in selling 
their labor  whenever 
necessary.

Organizational
framework

The early development of an organizational framework helps to maintain group cohesiveness and to 
avoid conflicts. The framework should be developed with the participation of all the stakeholders and 



should cover a range of issues and aspects.

Tips for developing an organizational framework
  Ensure group cohesiveness and resolve 

conflicts. Encourage farmers to elect a leader of 
their choice.

  Increase the facilitation skills and leadership 
qualities, provide special training to the elected 
leader/s.

  Assist the group to develop their rules and 
regulations for the group activity, which should 
include sharing of costs, risks and benefits.

  Help the group to develop their own financial 
management system.

Resource management aspects

The organizational framework should help in the efficient management of the 
resources to get the best output. The following are some key points to be considered 
in resource management:

● The building of dikes to protect the area from floods is a major activity and 
should be done early in the season.

● Wild fish constitute a good source of income in low-lying areas. Special nets 
can allow wild fish to enter (but not return) and help to increase yields.



● Focus learning sessions on the 
symbiotic relationship 
between different species 
living in the aquatic 
environment.

● Encourage farmers to 
efficiently use peripheral dikes 
for vegetable cultivation.

● Learning sessions focused on 
the integrated pest 
management (IPM) 
approaches with emphasis on 
the natural management of insect pests would be helpful to ensure that 
people will not resort to pesticide use.

● It is necessary to guard the resources from theft, poisoning, etc.
● Feeding and fertilization are generally avoided to reduce costs and risks, 

particularly in the formative years.
● Help farmers to understand the principles of the activity and encourage them 

to develop technologies appropriate to the local environment.
● Use participatory monitoring and evaluation tools to ensure community 

participation in the management of the activity.

IPM is the economical, ecological, environmental and social strategy that 
focuses on long-term prevention of pest problems. This is done through a 
combination of techniques such as encouraging biological control of pests 
and ecologically sound agricultural practices.

Training course for group organizers

Group organizers are provided with training to help them organize the groups better. 
The training is composed of four modules.

Objectives
 Build better understanding on resource management.
 Increase leadership qualities of the elected leaders.
 Strengthen organizing skills of group leaders.
 Build understanding on resource management.

Module 1

What is community rice-fish culture, why is it required – costs and 
benefits, opportunities and constraints for community rice-fish.

Module 2



Role of group organizers, organizing groups, solving conflicts in groups 
and team building.

Module 3

Organization, meeting, agenda setting, facilitation and documentation 
of meetings.

Module 4

Participatory decision making process, role of members in guarding, 
marketing and harvesting, accounts maintenance and planning for the 
coming season.

Problems encountered

● Internal group conflict 
affects group integrity

● Weak leadership of the 
group organizers

● Lack of interest of the 
participants in the early 
stage of the process

● Less coordination among 
the group members

● Lack of proper size 
fingerlings

● Less access to fish market to 
sell the fishes

● Jealousy among members 
of the community

● Poisoning
● Poaching

Lessons learned 

● Unity among the group is a key to success. Conflicts, if any should be resolved 
early through community participation.

● Community approach is a good tool to promote IPM and eliminate pesticide 
usage.

● The productivity of the community fish culture units is generally high as 
compared to general rice-fish system owing to better growth of fish and 



contribution from wild fish.
● Avoid overstocking of fish to manage disease in winter and promote good 

growth of fish.
● If there are rice plots in the area, avoid stocking grass carp.
● Development of fish seed bank will be helpful to overcome the problem 

related to scarcity of fingerling.

Conclusion

Community fish culture provides an opportunity for better use of resources, which at 
present is not exploited. Due to lack of leadership and direction, these resources are 
often either unused or become the subject of conflict. Hence, facilitation by 
outsiders to help the community in realizing the potential would help in better use of 
the resources.

Community rice-fish farming in Jamalpur, Bangladesh

Farmers, in low-lying areas of Bewra Plash Tala of Jamalpur 
District of Bangladesh, decided to experiment on community 
fish culture activity. 54 farmers of the village joined together 
using a total area of about 8 ha. While there were some 
farmers who were the members of farmer field school, majority 
of them were non-members. The group elected a group leader 
for the management of the activities. The chairperson and the 
secretary were given training on group organization skills in a special training 
conducted by New Options for Pest Management (NOPEST) project of 
CARE.

26,000 fingerlings of different fish species (rohu, mrigal, catla, carpio and 
silver barb) were stocked in the area. These were grown with natural food 
available in the fields.To meet expenses incurred, each member contributed 
200 Taka (54 Taka = US$1).
To counteract flash floods resulting from heavy rains, the group members 
made bana (nets) using available resources. These stretched over 600 m. In 
addition, the fish are also protected by placing banana trees, nets, tree 
branches, etc.
Even with the loss of some fish during floods, the community was still able to 
harvest 2.2 tons of fish during the six months culture period. The earnings 
reached a total of 66,000 Taka and each member got a share of 1,222 Taka.
The group is now in its third year of operation and functioning on its own. 
With the success of the group, several communities in the area have 
initiated similar activities in other project areas of CARE. The community fish 
culture activity has helped bring large areas under rice-fish cultivation.The 
impact of the activity is seen in:

 increased community cooperation;
 better use of the resources;
 increased fish availability in the area; and
 increased income.
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Marine Reserves and the Role of Local 
Government Units in the Philippines

Overfishing, destruction of marine habitats and the resulting decline in fish catches 
affect small-scale fishermen throughout the Philippines. The establishment of marine 
protected areas is a recognized and proven strategy for resource conservation and 
management. The protection and management of marine areas can result in 
marked increases in fish growth and yields. Marine reserves protect breeding 
populations of corals, mollusks, fishes, shrimps, mangroves and seagrass from which 
neighboring depleted areas can be recolonized. Local government units (LGUs) 
play a critical role in establishing and managing marine reserves and protected 
areas.

What is a marine reserve?



A marine reserve is an 
area within a coastal 
zone where resource 
extraction is either 
banned or highly 
regulated. It may be a 
part of a single or a 
combination of any of 
the major coastal 
ecosystems (coral reefs, 
mangroves, seagrasses, 
soft-bottom
communities). Resource 
utilization in these areas 
is strictly managed, 
hence, resources are 
protected.

Also, marine reserves 
conserve biodiversity to 
support local fisheries. 
They are venues for 
education, research, 
and habitat restoration. 
These areas provide an 
environment for low- 
impact aquaculture managed and organized by coastal communities.

Resources in marine reserves may be viewed as "common property" for the exclusive 
use by a community. Various sectors of the community therefore "own" or have an 
interest in the use, management, and protection of marine reserves.

Stakeholders



Legislative and legal support

The protection and allocation of marine and inland aquatic resources is enshrined in 
the laws of different states. In the Philippines, this is amply stated in the 1987 
Philippine Constitution, which gives preference to subsistence fisherfolk.

Stakeholders

Fisherfolk who depend on the sea for their livelihood and benefit from the 
improved fishery as a consequence of establishing a marine reserve.

Researchers who conduct studies to monitor the status of 
resources in marine reserves as an input to management 
decisions.

Non-government organizations (NGOs) guide collective action 
and advocacy among resource-users.

Local government units (LGUs) provide the institutional 
framework and legal basis for any individual or collective 
management actions.

Being direct-users, fisherfolk are day-to-day managers in the use of marine resources. 
This requires collaboration with LGUs, which provide the enabling legislation to make 
protective management actions binding to all stakeholders. 



Key legislations in recent years have empowered and given both the LGUs and 
fisherfolk greater control over their resources in municipal waters. 

Co-management of 
marine reserves

Enabling national legislation 
allowed the evolution of co-
management schemes involving 
the participation of all stakeholders 
in the decision-making process, 
which is a requirement to sustain 
management intervention 
strategies such as marine reserves. 

Administered by the LGU, the 
Fisheries and Aquatic Resource 
Management Council (FARMC) is 
a multi-sectoral body of fishers’ organizations, NGOs, the LGU and government 
agencies that regulate resource use by all stakeholders. FARMCs provide a 
legitimate forum to raise fishery-related issues and problems. The LGU and the fishers’ 
organization, often assisted by an NGO, national agencies and a federation of 
fishers’ organizations, conduct general assemblies and consensus-building activities 
to draw up solutions suitable to the community. The LGU enacts fishery-related laws 
and policies recommended by the FARMC, thus, minimizing conflicts in resource use. 
The municipal and barangay (villages) councils and deputized fisher-wardens 
enforce the regulations and monitor compliance. 

Caution

Marine reserves have proliferated in many coastal municipalities in the 
Philippines and elsewhere as a result, in part, of the global conservation 
movement in recent years. Indeed, this has been a welcome and innovative 
move, especially in coastal communities where overfishing has been 
rampant. However, in the rush to adopt a novel strategy, the basic norms of 
establishing and managing marine reserves have been overlooked, resulting 
in the non-sustainability of management measures. Physico-biological 
factors and, most importantly, sociopolitical considerations are often 
ignored. Marine reserves can be an effective resource management tool 
when concerns of all stakeholders have been and will be considered. Sadly, 
many marine reserves in the country are "paper" reserves, with no credible 
conservation measures being applied.

LGU support of marine reserves: Two examples



1. Malalison Island, Culasi, Antique

The island community of more than 100 households consists of subsistence fishers, 
having monthly incomes below the national poverty level. Before 1990, the island’s 
reef fishery was typically open-access, with island and other fishers from neighboring 
coastal barangays engaged in illegal and destructive fishing. Conflicting national 
fishery laws encouraged the encroachment of commercial fisheries in municipal 
waters (including the island), which became a source of dispute. Coastal resource 
conservation among island fishers was practically non-existent.

This scenario changed in 1990. An exclusive fishery-use zone of one square kilometer 
was initially set by a Culasi municipal ordinance. This was followed by another 
ordinance in 1991, which permitted the deployment of artificial concrete habitats in 
the protected zone. Organized fisherfolk succeeded in getting the Culasi municipal 
council to declare the entire waters of Malalison Island for the island fishers’ exclusive 
use. A ban on commercial fishing and destructive gears was imposed. In 1995, 
acting again on the petition of the organized fisherfolk and the barangay FARMC, 
the Culasi municipal council declared one of the island’s reef fishing grounds a 
marine sanctuary closed to any form of fishing. No serious violation of the sanctuary 
has yet occurred. To date, resource monitoring of the island’s marine resources by 
the organized fisherfolk, together with SEAFDEC researchers, provides advice on 
management decisions. Since co-management arrangements have been in place, 
performance indicators (equity, efficiency and sustainability) have improved, 
particularly in the perceived control over fishery resources, fair allocation of access 
rights, and participation and influence in fishery management.

Related Philippine Laws

 The Local Government Code of 1991 (Republic Act 7160) provides 
LGUs greater and exclusive access to their coastal resources. LGUs are 
authorized to issue licences for and collect fees from several fishery 
activities in municipal waters without prior approval from the national 
government. Municipal waters extend 15 km from the shoreline. The 
Code does not explicitly stipulate the establishment nor governance of 
marine protected areas in municipal waters.

 The Fisheries Code of 1998 (Republic Act 8550) allows LGUs and 
municipal Fishery and Aquatic Resource Management Councils 
(FARMCs) to recommend to the national government the declaration of 
closed seasons for the fishery and the establishment of at least 15% of the 
total coastal area in municipalities as fishery reserves and sanctuaries. 
Local representation is emphasized in municipal FARMCs. Together with 
barangay (village) FARMCs created in 1995 by Executive Order 240, 
municipal FARMCs may recommend the enactment of relevant fishery 
legislations to the municipal council.

 The National Integrated Protected Areas System (NIPAS) Act of 1992 



(Republic Act 7586) provides the legal mechanism for the establishment 
and management of protected areas to be directly managed by a 
Protected Area Management Board (PAMB). With assistance from the 
Department of Environment and Natural Resources (DENR), presidential 
decrees then national legislation set aside protected areas. Like the 
FARMC, local representation is strong in the PAMB. The board implements 
a general management strategy or plan, which is formulated in 
consultation with both national and local stakeholders.

2. Sablayan, Mindoro Occidental 

Exploited by local municipal fishers and by commercial fishers from elsewhere, the 
reefs of Sablayan have become sources of conflicts among contending users, 
including sports diving enthusiasts who frequented Apo reef. In 1980, the national 
tourism agency declared Apo reef a marine park and in 1983, through a municipal 
ordinance, a tourist zone and marine reserve. Over the years, however, enforcement 
of protective management has failed to the detriment of reef resources, since local 
stakeholders were not fully consulted. Local fishers resisted the plan to protect Apo 
and neighboring reefs in the municipality. Clearly, the approach of establishing a 
marine reserve in the area had to change. With the assistance of university 
researchers, an NGO, and LGU extension workers, public consultations and 
dialogues were initiated with local fishers until, in 1995, Apo reef was declared a 
"natural park" under the NIPAS Act. Nearby reefs became municipal marine reserves. 
Municipal fishers were organized into a cooperative. Other livelihood options were 
extended to members of the cooperative to mitigate the impact of regulating 
fishing in their reefs. The LGU deputized fisher-wardens or Bantay Dagat to patrol Apo 
and neighboring reefs to ward off poachers. Fishery co-management of the marine 
reserves has continued to date. All stakeholders are being educated on the value of 
conservation of their coastal resources. Good rapport exists between fishers and the 
LGU. Fishers have reported an improvement in their daily catch from outside the 
marine reserves. In addition, several fish, sea turtles, and migratory birds have 
returned to the area.

Lessons learned

● Consultations and dialogue among stakeholders are essential in ensuring the 
sustainability of marine reserve management.

● Empowered and enlightened fisherfolk can effectively take part in the 
management and use of marine reserves.

● Research-based information is important in arriving at decisions and in 
formulating policies.

● Management of marine reserves can be sustained by instituting an 
acceptable cost-sharing scheme which confers on the local fishing 
community some equity rights. This motivates them to continuously support the 



project.
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Local Knowledge and the Conservation and Use 
of Aquatic Biodiversity

It was only recently that people in international development circles began to 
recognize the importance of biodiversity for rural livelihoods. Traditional rural 
societies have long understood the importance of biodiversity and have, either 
intentionally or incidentally, developed practices to protect it. This is because rural 
people, with varied livelihood strategies, rely heavily on biodiversity for their 
livelihoods. For example, in Khong District, Champasak Province, in Southern Laos, 
local people living on islands in the middle of the Mekong River use different 
traditional and modern fishing methods to harvest about 200 fish species at different 
times of the year, of which approximately 150 are significant in terms of maintaining 
their livelihoods. The reliance of local people on biodiversity has provided them with 
a powerful incentive to ensure that it is maintained. 



Local knowledge (LK) is the knowledge that people in a given community 
have developed over time and continue to develop. LK is dynamic and is 
based on the experiences of the holders of the knowledge. LK is sometimes 
referred to as indigenous knowledge (IIRR, 1996), or local 
indigenous knowledge. Many terms with similar meanings are 
used.

Biodiversity can be described as the variety of living organisms 
and is often considered at three levels: genetic, species and 
ecosystem (Koziell, 1998).

Rural traditional biodiversity conservation

Often, biodiversity conservation 
occurred coincidentally through 
cultural beliefs and taboos, leading to 
practices that are essentially but not 
entirely biodiversity friendly. However, 
beliefs have sometimes been 
established by traditional societies to 
support practical concerns, including 
those related to natural resource 
management and biodiversity 
conservation. Nevertheless, it must also 
be understood that organized attempts 
to protect biodiversity in rural areas 
arise as a direct or indirect reaction to 
natural resource management and 
livelihood crisis. In many cases the most 
biodiversity friendly societies are 
notable not for their intricate 
conservation oriented regulations, but 
rather for the lack of them. Therefore, 

there is a risk that outside influences might break down these traditional systems and 
local people may be unable to adapt, thus resulting in the community adopting 
new livelihood strategies that may not be ecologically sustainable or biodiversity 
friendly.



Rural people engaged in subsistence-oriented livelihoods are notable for 
their practical way of viewing the world. However, it would be incorrect to 
suggest that they care only about basic subsistence and improving their 
material wealth. For example, in Khong district local people 
often state that they want to see particular fish species and 
other aquatic organisms protected because they do not want 
their children and grandchildren to grow up not knowing what 
those species look like. When people have a long history of 
living in a particular area, their sense of history and belonging, 
aside from very practical reasons, often act as powerful 
incentives for protecting biodiversity.

Local people living in Khong District along the banks or on islands in the middle of 
the Mekong River rely heavily on the aquatic resources found near their 
communities. This heavy reliance on aquatic resources has resulted in the 
generation of LK regarding the management of resources that communities depend 
on. For example, their LK led them to conclude that deep-water pools in the middle 
of the Mekong River play a critical role in maintaining aquatic communities. They 
recognize that during the low water dry season, deep-water pools act as critical 
refuges for fish, including broodstock. Some governments in the Mekong Basin have 
adopted regulations designed to conserve fish species during their spawning season, 
which for most Mekong River fish species is during the wet season. LK suggests, 
however, that protecting fish during the dry season may be more important, since 
traditionally that is the time of greatest impact on Mekong fish through harvesting, as 
water levels are low, and the rice season is over, giving local people more time for 
fishing.

"Sea cucumbers are very important. They clean sea grasses. If your house is 
in a mess you do not like to live there and you move to another place. Fish 
are just like people." A fisher from Rizal, Misamis Occidental Province, 
Philippines states.

Fishers’ local knowledge is used to promote the conservation of the sea 
cucumbers and other sea grass bed species, which are important parts of 
the aquatic ecosystem.

In the past, people in Khong District protected deep-water pools in the Mekong 
River through taboos based on a fear of dangerous spirits that were believed to 
inhabit the areas. Moreover, there was little need for locals to fish deep-water areas, 
since fish were plentiful throughout the river, including shallow areas.

The role of local knowledge in the monitoring and protection of 
aquatic biodiversity in a modern world



With the relatively recent but rapid arrival of the market economy in Laos, the desire 
for material wealth has increased rapidly, as has been the case in many subsistence-
oriented societies in various countries in Asia. Efficient fishing gears, such as nylon gill 
nets, have also been introduced, making it much easier for locals to exploit fisheries 
resources. New markets have, for the first time, given fish a value beyond simply food 
for the family. These changes led to the weakening of many of the traditional taboos 
and norms that once kept locals from fishing in deep-water pools in the Mekong 
River in Khong District, Southern Laos. When locals first began fishing the deep-water 
pools in the Mekong River over 20 years ago, fish were plentiful. Later, there has 
been a noticeable decline in fish catches due to overexploitation.

Local protection of aquatic biodiversity can be observed in many 
communities adjacent to limestone mountains in Khammouane Province, 
Central Laos. During the rainy season lowland areas are flooded. However, 
during the dry season most streams and natural small water bodies dry up. 
The fish are forced to seek refuge in the few places that retain 
enough water to sustain them, including caves situated at the 
base of the mountains. The fish that survive in these caves act 
as important broodstock. At the beginning of the rainy season, 
when the caves overflow, the fish re-enter streams and 
wetlands in surrounding areas to spawn, leading to high 
fisheries production in surrounding areas. While the 
conservation value of protecting these areas is generally recognized by 
local people due to their extensive LK, this conservation effort is not directly 
associated with this understanding. The impetus for conservation is the 
locals’ fear of spirits that they believe protect the caves. For them, the spirits 
represent a powerful tool for protecting important aquatic resources to this 
day.

The LCFDPP (The Lao Community Fisheries and Dolphin Protection Project), 
established in 1993, contacted the local fishers who had witnessed these changes in 
fish stocks. The fishers were quick to utilize their LK to identify the deep-water pools 
that were potentially important keystone habitats. They also used their LK regarding 
fish ecology to indicate that it would be wise to protect the deep-water pools as Fish 
Conservation Zones (FCZs), or fishery "no-take zones". With the fear of "spirits" no 
longer enough to protect deep-water areas, the fishers recognized the need to 
implement a new system that would effectively lead to the protection of key deep-
water pool habitat in the context of Government supported community-based co-
management. Since then, a network of 68 mainstream Mekong River FCZs have 
been established in 63 villages in Khong District, and the number continues to grow.

Keystone habitats are critical habitats that are proportionally more 
important than others and are essential for the maintenance of ecological 
systems.

Monitoring the impact of fish conservation zones (FCZ)



The extensive LK of local people 
in Khong indicated to them that 
deep-water pools do not 
constitute a single habitat type. 
Every area was ecologically 
unique and every deep-water 
pool supports a unique 
assemblage of aquatic animals. Thus, the monitoring of FCZs requires a variety of 
methods that takes biodiversity into account and local understanding of the areas.

In Central Bangladesh, professional inland fishers release back into the wild, 
after capture with seine nets, the biggest fish. Their LK helps ensure that fish 
will be available during the next fishing season.

Local fishers in Khong have utilized and built on LK by developing unique methods 
for monitoring the success of FCZs that they have established in the mainstream 
Mekong River. Ban Tholathi, a village on a small island in the middle of the Mekong 
River near the border with Cambodia, is unique in that the large freshwater 
Smallscale croaker Boesemania microlepis (pa kouang in Lao) is known to be 
abundant in the area. Villagers have detailed LK regarding the biology and ecology 
of this and many other species, but are particularly interested in the Smallscale 
croaker, since the carnivorous species is high valued and a good tasting food fish 
that reaches at least 18 kg in weight. Moreover, this species is unique because of its 
habit of emitting loud and easily audible vocalizations during the height of the dry 
season, between March and May, its spawning season. LK also recognizes that the 
species only inhabits specific deep-water habitat over 20 m deep and with counter 
eddies in the dry season.

Along the Mekong River in Vietnam, Cambodia and Laos, local people 
have taboos that prevent them from harming or eating Irrawaddy dolphin 
(Orcaella breviorstris) meat. They believe that it is bad luck to kill dolphins 
and that dolphins can protect fishers from dangerous sting rays and 
crocodiles, or from drowning. In coastal areas of Southern Vietnam, fishers 
also culturally protect dolphins and whales, and erect small shrines where 
they deposit the bones of dead marine mammals. Since whales and 
dolphins have very low reproductive potentials, these taboos and beliefs 
have traditionally been important in protecting dolphins, which are now in 
serious decline due to various unintentional human-caused impacts, such as 
entanglement in gill nets.

Some 20 years ago, the Smallscale croaker was common around Ban Tholathi. 
During the dry season, its "croaking" was so loud that locals were afraid to paddle 
their canoes past the area where the croakers were concentrated. However, the 
introduction of nylon large-meshed gillnets and the deterioration of local taboos that 
prevented villagers from fishing the deep-water pools resulted in intensive harvesting 



of the croaker. Within just a few years, the villagers noticed that the vocalizations 
had become faint and almost disappeared altogether. This indicated that stocks 
had been heavily overexploited.

Since protecting the area as an FCZ, locals have qualitatively monitored the 
Smallscale croaker population by listening to their vocalizations. Fishers were pleased 
to find that the vocalizations increased little by little over the years. Now, five years 
after the establishment of the FCZ, they believe that the level of vocalizations has 
returned to what it was prior to the beginning of gill net fishing in the area. In 
addition, they reported that Smallscale croaker populations have expanded to 
areas outside the FCZ, since fishers have both heard and caught them in surrounding 
areas. Other indicators include:

l The monitoring of rocks in the water close to the edge of relatively fast flowing 
areas. Fishers recognize that many of the most important fish species in their FCZs are 
herbivorous algae grazers. By observing rocks in shallow water at the edge of their 
FCZs, they get a feel for how many fish are in the area. If the rocks are relatively 
clean of algae, grazing is heavy, and fish are assumed to be plentiful. Moreover, 
different species have different mouth shapes and sizes, and fishers can recognize 
the grazing "tracks" that different species of fish make on rocks.

l The monitoring of the surfacing of different species of fish in FCZs. While scientists 
know virtually nothing about fish surfacing in the wild, villagers recognize that 
different species surface in different ways, and at different times of the day. They 
utilize this knowledge to determine what species are found in FCZs, and to estimate 
their numbers.



l The monitoring of levels of fish catches in areas adjacent to FCZs can provide an 
important indication of success

Villages in Khong with FCZs have been encouraged to establish village-
based participatory monitoring programs with village fishers as researchers. 
Locals are initially asked to hypothesize about what fish species have 
benefited from FCZs. They then set the research agenda by determining 
how best to test their hypotheses. For example, increased catches of 
particular fish species in areas adjacent to FCZs are an important indicator 
of success. Villagers then decide what fishing methods should be monitored, 
and at what time of the year. They then choose the fishers in the village most 
suited to conduct the research, and are interested in doing so. Local 
researchers are trained in basic data collection methods. The research then 
begins, with researchers documenting their daily fish catches using 
notebooks and pens. The collection of data on a daily basis over months 
helps stimulate fishers to think about what is happening. Frequent meetings 
among the researchers and other community members are 
organized to review the research. Later the data are compiled 
and analyzed by the community and NGO. The villagers then 
consider the implications of the results and how they can 
contribute to improving the management of FCZs. This process 
helps build up LK, and also provides a certain level of 
quantitative data that may be useful for the government and 
development agencies, and which can be compared with data collected 
in the future.

The role of indigenous knowledge with respect to local ecology

Local communities have a broad and holistic understanding of the linkage between natural resources. 
Understanding the linkages between different resources and habitats helps them appreciate the value 
of biodiversity, and the value of species and habitats that might not appear to be important if viewed 
from a narrower perspective. For example, fishers in Khong identified over 70 plant species that they 
believe fish are utilizing. Villagers also use a number of wild fruits, leaves and even flowers as baits 
for targeting particular species of fish.

Caution!

LK is not always useful and can sometimes lead to the transfer 
of incorrect information. The community-based development 
of LK can help solve this problem. It should also be understood 
that LK is easily misunderstood and misinterpreted by outsiders.

People in Khong District do not see FCZs as isolated entities, but rather as a part of larger systems, 
albeit an important one. They consider FCZs to be only part of what is needed to ensure the 



maintenance of biodiversity. Their LK indicates to them that many strategies, including measures 
related to habitat protection, will be necessary to effectively protect aquatic biodiversity. While there 
is no room here to elaborate on all the measures locals have adopted as part of their co-management 
systems, it is useful to provide one example of the linkages that locals have made.

Traditionally, farmers in Bangladesh involved in wild fish trapping systems in 
rivers, canals, rice fields, etc. use branches of the "shewra" tree to attract fish 
into an area. This practice has two purposes, which are based on farmer LK.

 Fish are attracted to the branches because the bark quickly 
decomposes in the water, helping provide food for many fish species. 
Moreover, periphyton grows quickly on the branches, and serves as food 
for fish.
 Tree branches placed in ditches act as anti-poaching devices, and 

as refuges for fish, until harvesting occurs.

Some Mekong river fish species migrate from deep-water areas, where they stay in the dry season, to 
streams, natural depressions and inundated rice fields, which they inhabit during the wet season. 
Many communities have developed specific co-management regulations designed to protect fish as 
they move from the mainstream Mekong River to these habitats. For example, villagers often prohibit 
trap fishing in streams during the beginning of the rainy season in May and June, when fish migrate 
upstream. This gives the fish a chance to migrate into wetlands unobstructed, so they can spawn. 
However, at the end of the rainy season, after juveniles have had a number of months to grow, locals 
allow trap fishing in the streams as the fish attempt to return from the drying out wetlands to the 
mainstream Mekong River. LK has, in this way, been utilized to ensure that indigenous fish stocks are 
protected, and that maximum benefit from the resource is gained.

Supporting LK at the community level

The LK in Khong has helped determine what strategies are likely to be the most 
successful in protecting aquatic biodiversity. However, LK only remains relevant 
when it is dynamic (i.e., local people are constantly building on LK through direct 
experiences). Development agencies, including NGOs, can help promote LK in 
communities. The LCFDPP has tried to promote LK, not only by recognizing its 
importance, and promoting it within the local Government, but also by providing 
relevant information to local people. Even more critically, the LCFDPP has 
encouraged locals to be observant, learn from real experiences, and communicate 
those experiences to groups so everyone can learn.



It is important to recognize that the network of FCZs and other co-
management regulations support and reinforce each other, since fish do 
not recognize village boundaries. The more villages establish co-
management regulations, the greater the chances that individual 
communities’ regulations will be successful, especially in terms of migratory 
species. Local people are aware of this, and are therefore keen to see the 
system expand throughout the Mekong Basin.

Points to consider in developing LK in rural communities

● Extensionists must believe that farmers and fishers can be experts. Rural people 
often have keen interpersonal relation senses, and quickly recognize whether 
outsiders really believe that LK is relevant and can be developed. If 
extensionists are not sincere, locals are unlikely to take efforts by outsiders 
seriously.

● Do not be overly prescriptive. Learn from local people. Good extension begins 
with learning from people, not from trying to teach them. If outsiders can put 
extension ideas into the context of LK, local people are much more likely to 
take them seriously.

● Develop methods in which locals can actually see, feel or hear what is going 
on within aquatic ecosystems. Rural people are practical, and are unlikely to 
adopt practices that are unproven or cannot be easily understood and 
justified in the context of past experiences.

Hilsa (Tenualosa ilisha) is the most relished fish in the State of West Bengal in 
India. It is an anadromous fish that migrates up the Hooghly River for 
breeding. A local custom in West Bengal prevents the eating of the fish from 
July to mid-September. After that, on the occasion of Durga Puja, the fish is 
ceremoniously brought home to mark the beginning of the consumption 
season. The season of taboo coincides with the upriver migration and 
breeding season of the fish. By delaying consumption of hilsa, it is ensured 
that the fish completes breeding before it is caught. This is a covert 
conservation measure developed through LK about the fish’s breeding 
behavior.

Anadromous species are 
those that spend much of their 
lives in salt water 
environments, but migrate into 
freshwaters for spawning 
purposes.



● Provide opportunities for locals to see the linkages between practices and results. This can be 
done by encouraging locals to participate directly in monitoring and evaluation activities. Let 
locals determine the agenda and the methods to be used. Encourage them to test hypotheses 
that they have developed, and provide opportunities for locals to analyze the results in research 
groups, encouraging them to communicate the results with each other. LK can act as a 
powerful peer review tool.

● Help disseminate information about management practices developed by locals and that can be 
justified in the context of LK. Certain members of communities inevitably possess more LK 
than others, and therefore can more easily conceptualize ways of solving problems. 
Extensionists can provide opportunities for locals to exchange information, either within 
villages or between them. Locals are more likely to accept ideas of other locals, since their 
references and experiences are similar.

● Make learning about ecosystems fundamental, as a good understanding of ecosystems will 
provide a strong basis for improving management over the long run.

● Encourage locals to be innovative, adaptive and flexible. Create conditions where locals do not 
feel that it is risky to try out new things, because they can always abandon or alter practices 
that do not work out as expected or hoped. It is important to recognize when doing extension 
that rural people are generally adverse to risk.

● Make the development of LK need-based. If locals do not see how developing a particular 
aspect of LK will benefit them in a practical way, they are unlikely to make much effort to 
learn.

● Work with children. Create opportunities for children to learn from elders. Children are the 
future. Moreover, their actions and ideas can have a profound effect on their parents, relatives 
and peers. Questions posed to elders by children can help adults make linkages that contribute 
to the development of their own LK.

Conclusion



It is commonly believed in 
international development circles 
that people living in relatively 
subsistence societies, often referred 
to as the "poor", have little interest in 
environmental conservation and 
sustainable resource management. 
Moreover, many believe that poor 
people are not likely to take 
environmental protection seriously 
until they have gained a significant 
amount of material wealth. 
Unfortunately, this view extends to 
many urban people, and 
government officials. It is true a 
certain minimum level of food, 
shelter, clothing and medicine is 
required before people can 
consider finding alternative ways to 
survive and that poor people often 
do cause environmental damage to 
make a living. It is incorrect, 
however, to assume that people in 
rural areas generally do not hold a 
significant amount of LK about the 
environment and that they do not 
care about biodiversity. On the contrary, they rely on nature to such an extent that it 
is only logical that they care about its maintenance. We must recognize that 
biodiversity is important for local people, especially the poor, and that LK has a role 
to play in protecting it.
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