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PART 1  

INTRODUCTION  
1.1 Background  
Cambodia is located in the south-western part of the Indo-China peninsular and lies between latitudes 
10 to 15 north and longitudes 102 to 108 east. Cambodia covers a geographic area of 181,035 km2. It 
borders on the Northwest with Thailand, the North with Laos, the East with Vietnam, and the South 
with the Gulf of Thailand (Figure 1.1).  
 
Agriculture is the major occupation for about 85% of the total population. Rice and fish are the basic 
diet of the Cambodian people. Fish is the most important source of animal protein for the Cambodian 
people, and especially for rural people, with an average of 81.5% of all animal protein and a per 
capita consumption of 52.4kg/person/year. At least 1/3 of all Cambodians are reported to be 
fishermen and fish sellers.  
The fisheries sector contributes about 25 percent to the total agricultural production (speech of the 
Minister of Agriculture, Forestry and Fisheries, July, 2009). Fish is a natural renewable resource and 
very crucial to the livelihood of Cambodian people in term of food, income and safety net. 
Furthermore, we can consider fish and other aquatic life as an essential staple food for Cambodians 
after rice, and in addition, rural inhabitants could obtain fish easily and cheaply from nearby rivers, 
ponds or lakes. It is noted that fishery production contributed around 25% to the country’s 
agricultural production, while subsidiary crop production, animal production and forestry production 
contributed 52.7, 15.5% and 6.9%, respectively (speech of Cambodian Prime Minister, National Fish 
Day, July 2009). An average of fish consumption for the Cambodian people is reported 52.4 
kg/person per year, which is around 75 percent of the animal protein contributing to the daily 
livelihood of rural people. 
Navy et al.1999 mentioned that the contribution of fish products in Cambodia encompass extensive 
freshwater fisheries within floodplains, river, lakes, rice field fisheries, marine fisheries, and some 
aquaculture activities. Fish constitutes about 75% of the animal protein intake for the Cambodian 
households and most of it comes mainly from freshwater fisheries. It is thought to be most productive 
inland fisheries of the world, contributing about 60% of the country commercial fisheries production 
(Ahmed et al. 1998). 
 
Navy and Kong (2008) reviewed catch over the last 10 years from the rice field fisheries and small-
scale indigenous fisheries and found that all types of those fisheries are almost ignored in the data 
collection efforts from the Department of Fisheries (recently, Fisheries Administration (FiA)). 
However, an official estimation of the FiA showed that it jumped by 323% from 74,700 tons in 1991 
to 231,000 tons in 1999. This was due to the inclusion of family or small-scale capture into the 
national annual production figures of inland capture fisheries. The estimation is based on catch 
assessment and related studies conducted by Zalinge et al., (2002). Those studies made a 
comprehensive effort for a reliable estimation by combining data from different sources. This 
estimation provides a range of total fish production/catch between 290-430,000 tons. Currently, this 
figure is widely used by the researchers and policy makers, although the estimation still remains 
indicative only. Much effort is still needed to reach a conclusive figure in order to assess 
sustainability of inland fisheries. If it is true that the current catch of fish is higher than the previous 
decades, this is likely to be due to increases in population dependent on fishing and increasing fishing 
effort in the form of destructive and illegal fishing activities.  
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Since the year 2000 when Cambodia adopted its fishery sector reforms, inland fisheries took off 
rapidly. Freshwater aquaculture continued to grow over the past two decades and increased from 
1,610 tons in 1984 to 20,760 tons in 2004 and 25,000 tons in 2005 to 50,000 tons in 2008. It 
represented 8.3 percent of total inland catch production in 2004. (FiA, 2004). Pond and cage culture is 
estimated to contribute around 5% and 80% of this, respectively. The most important species of fish 
in terms of volume and value produced by inland aquaculture are Pangasius spp. and Channa spp. 
(snakehead). However, as a result of inland cage and pond culture being heavily dependent on wild 
indigenous fish both for seed and feed, the Government has recently banned the culture of snakehead. 
In terms of environmental friendly, in 2005 the ban on snakehead culture was effective implemented. 
Information regarding on how snakehead culture impacts on small fish/trash fish used for feeding was 
not documented. It was found that during the period of the study of participatory impact assessment 
on aquaculture policy that due to a good profit from snakehead culture there still remains snakehead 
culture, especially in areas along the Mekong and around the Great Lake (Bun et al., 2008). 
Furthermore, it is found that small fish/trash fish (small prolific species) are also used for cage 
cultured fish species such as Wallago attu, Mystus wykrioides and Pangasius sp. 
Besides feeding to caged fish, small prolific species/trash fish were also used as a fertilizer in farming 
systems and as livestock feed. There is no available information regarding the quantity of small 
fish/trash fish used during the period of opening season, and particularly small scale fishing activities. 
During the peak catch of Dai Fishery (beg-net), thousand tones of small fish were exported to go to  
Vietnam via waterway. Those huge amounts of fish reported to be used for feeding to cultured fish or 
even for fertilizer and human food (fish pest). In addition, small prolific fish species is not only used 
for fertilizer but also the most popular species for local processing in Cambodia.   
!
1.2 Research objectives  
The overall objective of the study is to better understand the current status and trend of small prolific 
fish species/trash fish harvesting in the four targeted provinces. The specific objectives of the 
investigation are as follow: 
 

1. To describe and analyze the status and trend of supply and demand of low value/trash fish 
in Cambodia. 

2. To assess the impacts of utilization of low value/trash fish in aquaculture on food security 
and livelihoods of households in Cambodia. 

3. To support development of a policy framework addressing aquaculture/capture fisheries 
interactions, the sustainable exploitation and use of low value/trash fish in the lower 
Mekong basin of Cambodia, and human food security issues. 

 
 

PART 2 
!

RESEARCH METHODOLOGY  
2.1 Scope of the study 
The period of the study was conducted from May 2008 to December 2009 in four provinces namely 
Kompong Chhnang, Kompong Cham, Kandal and Siem Reap (Appendix Figure 2.1). The study sites 
covered in four provinces, 10 districts, 14 communes and 40 villages were selected for the data 
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collection. The study also focused on the fishing of inland wild fish, the farming of fish, the trade and 
consumption of food fish. In total, 544 samples were interviewed in the four targeted provinces, 
which included 48 fish farmers, 240 fishers, 28 key information persons, 60 fish traders and 160 fish 
consumers. 
!
2.2 Methods of data collection 
The methods of data collection were based on two steps. First step, the research team focused on the 
available secondary data from relevant agencies in order to better understand the real context. Second 
step was based on the data collection at field level with targeted key stakeholders by using semi- 
structure interview.    

• Secondary data collection was done using the available information and reports from relevant 
institutions such as Inland Fisheries Research and Development Institute (IFReDI), Fisheries 
Administration (FiA), Mekong River Commission (MRC), JICA and other related agencies. 

• Focus Group Discussions (FGDs) were conducted in 8 villages of 4 provinces. The total 
participants were 80 persons, with female 30 (38%) and male 50 (62%).  

• Semi-structured interviews (KIPs) were made between the research team members and local 
officers at village and district level of selected provinces and;  

• The interview with a targeted household was conducted by using a set of 5 questionnaires. 
Pre-test was also used before interviewing in each target groups. There were 5 target groups of 
households in this study with the sample size as follows: 467 fishers, 615 snakehead fish 
farmers, 189 food fish traders in 3 level of markets, and 779 end consumers of food fish. The 
samples were also considered by 3 scenarios (deep, medium, and shallow flood areas). 

 
2.3 Methods of data analysis  
All data and information collected were stored in Access Program files. Furthermore, data analyses 
were conducted by using all three sources of collected data in each part of the results & discussion 
(FGDs, KIPs, personal interviews). The descriptive analysis was used to describe the secondary data 
and to present the characteristics of the target groups. Cross-tabulation was made to describe and to 
compare the data within and between the groups. Comparative analysis was done to compare the 
mean value between the groups.  

!
PART 3  

OVERVIEW OF FISHING, AQUACULTURE, AND DISTRIBUTION OF FISH 
PRODUCTIONS 

3.1  Characteristics of fish production 
An official figure shows that the fisheries sector contributes about 25 percent to the total agricultural 
production of the nation (speech of the Minister of Agriculture, Forestry and Fisheries, July, 2009). 
Fish, a natural renewable resource, is very crucial to the livelihood of Cambodian people in term of 
food, income and safety net. Furthermore, we can consider fish and other aquatic life stock as an 
essential staple food for Cambodians after rice. In addition, rural inhabitants could fish get easily with 
little effort and cheaply from nearby rivers, ponds or lakes. In addition to domestic supply, Cambodia 
has a long history of exporting aquatic products. It should be noted that fishery production 
contributed around 25% to the country’s agricultural production, while subsidiary crop production, 
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animal production and forestry production contributed 52.7, 15.5% and 6.9%, respectively (speech of 
Cambodian Prime Minister, National Fish Day, July 2009). The average fish consumption for the 
Cambodian people is reported to be 52.4 kg/person per year, which is around 75 percent of the animal 
protein contributing to the daily livelihood of rural people. 
 
Due to natural geographical endowment, Cambodian fisheries sector is classified into two main 
categories: marine and inland fisheries. An average estimation of capture fisheries catch during the 
fishing season from 2001 to 2005, both inland capture and marine fisheries, averaged 36,460 tons 
(74.45%) and 12,509 tones (25.54%), respectively (JICA, 2006). The recent official figure from FiA, 
reported that inland capture fish production was 422,000 tons in 2006 including large and middle 
scale fishing (fishing lot), family fishing and rice field fishing activities. The aquaculture statistic was 
34,000 tons, fish culture 34,160 tons, and shrimp 40 tons (FiA, 2006). Sam Nouv et al. (2003) 
reported that freshwater fish production based on capture from the Great Tonle Sap Lake is about 
60%, whereas Zalinge (2004) reported a different number from Sam Nouv of only 45 percent from 
the Great Lake. 

3.2 Natural aquatic resources in the freshwater area 
The Mekong River Basin supports one of the most diverse faunas and floras in the world, and has 
more fish species than any other river basin in Asia (Bard, 2000). Wetlands of the Lower Mekong 
Basin are a unique and internationally recognized natural habitat to over 1,200 species of fish and it is 
reported that more than 500 species of fish have been  found in the Cambodian Mekong River System 
(Adreas Zurbrugg, 2004), including brackish water areas where many species have not been identified 
and taxonomically described. Furthermore, among the 1,200 fish species, more than 300 fish species 
were identified and compiled by Rainboth (1996) in Cambodian. Between 10- 20 percent of these fish 
species are now considered locally endangered, including 57 globally threatened animal species listed 
on the IUCN Red List (Fact, 2001). These include 23 endangered species of water birds, and a 
significant number of freshwater turtles, crocodiles, dolphins and other rare fish.  
 
FiA/WorldFish Centre-DFID (2005) mentioned that the floodplains and other freshwater resources of 
Cambodia are immense in term of area coverage. However, these resources have decreased 
significantly overtime. It is reported that floodplains and other freshwater resources were reduced 
from 1.87 million ha between 1980- 1987 to 1.6 ha between 1992 and 1993 (Torrel et al. 2004). In 
addition, the flooded forest area was reduced by more than half in size from 0.8 million hectares in 
1985-1987 to 0.3 million hectares during the fishing season of 1992-1993. During the flood season, 
the forest plain of some 11,000 km2 is inundated and the lake (Great Lake) has a mean depth 
fluctuation between 8-10 m. Many migratory fish species migrate out from the temporary habitat 
during the dry season toward the nearby flooded-plain around the Great Lake for spawning, rearing 
and feeding.  
Ahmed et al. (1998) noted that the areas of the various inland natural aquatic resources are created by 
the seasonal flow down of Mekong River water regime. Besides an overall decline, there were 
significant changes in area under different types of land and water resources which support fisheries 
between 1985-87 and 1992-1993. The changes in area under each type of resources can be attributed 
to loss of primary flooded forests (vital fish habitat). Kong et al. 2004 mentioned that the richness is 
based on vast areas of inundated forest and grassland across the country, the central feature is the 
Tonle Sap Great Lake, the largest freshwater lake in the South-East Asia. During the flood season the 
Tonle Sap Lake expands from 2,500 km2 to 16,000 km2. In addition to this, thousands of square 
kilometers of floodplain forest are submerged to become one of the most productive aquatic habitats 
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in the world. Furthermore, the aquatic habitat supports 2,300 species of aquatic plants, 130 species of 
mammals, over 500 species of aquatic birds and 500 species of freshwater fish. It is considered by 
many to be the economic and cultural heart of Cambodia. The seasonal rhythm of the Mekong means 
that the rivers, lakes, submerged areas and floodplains are incredibly rich in natural resources that 
provide the Cambodian people with fish, fuel, materials, transportation and agriculture.  
 
3.3 Fishing and protection of natural aquatic resources / wild fish  
Capture fisheries are classified into three main categories: large-scale fishing (fishing lot), middle 
scale, and small-scale fishing (family fishing including rice field fishing). In the last two decades, 
many conflicts of interest occurred in the fisheries domain. Conflicts of interest have been predicated 
on the competitive claims to the fisheries resources that have arisen from commercial interests; a 
growing subsistence populace; illegal fishing practices; and demand for agriculture land, water and 
fuel-wood. The problems and conflicts have occurred between fishing lot employees, local 
authorities, police, military, and local communities and has been visible as protests, petitions, “fish-
in” arrests and detention for forced labor, and confiscation of gear and livestock. 
In order to protect and conserve inland fisheries resources and in response to those conflicts that have 
occurred in the Cambodian fisheries sector, the Prime Minister of Cambodia proclaimed on 24 
October 2000 a fundamental change in fisheries policy. This new policy reduced by more than 53% 
the commercial fishing lot areas and subsequently increased the community fishing areas for the rural 
people living close to the water bodies. A new office for community fisheries development was set up 
and a sub-decree regarding the Community Fisheries (CF) was drafted in the Department of Fisheries, 
with the support of the Mekong River Commission. The government’s reform policy on 
establishment of community based resources management is a new strategy in order to provide an 
opportunity for rural society to manage and protect fisheries resources in their own vital area. The 
conservation, management and development efforts are mainly targeted on the protection of all types 
illegal activities and the destructive flooded forests, and control of other activities involved in 
fisheries resources. With this they hope to reduce and solve the conflicts pertaining to fishing 
grounds. It is also hoped that the fishing community will provide valuable contribution towards 
further declines of fisheries resources in Cambodia.  
In addition, in order to strengthen the conservation of fisheries resources, in 2008, FiA established 
another department (Fisheries Conservation Department) which is working on the conservation effort 
on both freshwater and marine resources. In the conservation effort, a total of 1845 large bodied- 
Mekong fish species were tagged and released back to the river in order to study the migration pattern 
and seasonal habitat (MRC, 2004). In 1999, the Mekong Fish Conservation Project was established in 
cooperation between the Cambodian Department of Fisheries and the Mekong River Commission. 
The overall purpose of this project focused on the Mekong endangered species (Giant Mekong 
Catfish and Giant barb) in order to study their migration pattern by using a plastic tag and how to 
conserve these species for future sustainable fisheries. The study was carried out in the Tonle Sap 
River during the open season of the Dai Fishery at row No. 2 from October to March and other areas 
at commercial fishing lots around the Tonle Sap Great Lake.  
Based on the official data from Thailand, Lao PDR and Cambodia, the population of the Mekong 
Catfish has declined rapidly. The total number of fish in the Mekong basin is believed to have 
decreased by over 90% over the past 50 year and this downward population trend continues today 
(Hogan, 2003). Compared with these other countries, Cambodia is one of the last places where giant 
Catfish and giant barb are caught in appreciable numbers.             
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3.4 Aquaculture practices in the freshwater bodies 
3.4.1 Background information related fish aquaculture in Cambodia 

Thouk and Viseth (2004) conducted a survey on characteristics of aquaculture by type and area of 
practice in Cambodia. The extension of fish aquaculture is one of the vital activities in order to 
contribute to improving the daily livelihood of the poor society. The extension of fish aquaculture 
was introduced in 1998 by AIT in some deficit provinces as during that time wild fish was still 
abundant and then by JICA and DFID/DANIDA. Recently, aquaculture extension is one of the 
national policies among the National Rectangular Strategy Policies of the Government and has 
become a national movement (prime minister’s recommendation). There are several different 
freshwater aquaculture systems being practiced in Cambodia in over 20 provinces and city.  In Table 
1 is a summarization of freshwater aquaculture characteristics in the provinces.  
 

3.4.2 Pond culture characteristic in Cambodia 
So Nam, et al., (2005) conducted a survey to profile freshwater aquaculture improvement and 
extension in Cambodia. They mentioned that although Cambodia has no tradition to culture fish in 
earthen ponds in rural areas due to the difficulty of keeping water in fish pond during dry season, 
small scale culture in pond has rapidly increased in number from 3,455 in 1997 to 11,509 in 2004, 
which represents a 43% increase. In addition, Nam et al. mentioned that aquaculture of fish in ponds 
has been promoted with varying success over the years. As a result of this, a number of lessons have 
been learned by the organizations involved. It is apparent that aquaculture is not rapidly adopted in 
areas where there is a significant wild fishery. Ponds are hand dug in most cases. The long dry season 
and high evaporation generally means that ponds will not hold water all year. The majorities of 
fishponds are rainfed and are filled by the end of August. Stocking occurs around August and fish are 
harvested gradually through the succeeding months until a final drain harvest as the pond begins to 
dry up. Ideally water is held until April when the pond can be harvested for Khmer New Year and 
prices are at their best. Fertilization and feeding of ponds is generally low, this is simply a reflection 
of the limited inputs that can be obtained from the farming system. Greenwater has been promoted by 
putting cow dug or animal manure in the pond.  Species that performed best are tilapia, silver carp, 
mrigal, common carp, which are exotic species, while the indigenous species are silver barb, barbodes 
gonionotus.   
 

3.4.3  Cage culture characteristic in Cambodia  
Nam et al. 2005 reported that cage culture originated in Cambodia as an activity integrated with the 
fishery rather than agriculture and its history goes back to the 10th century.  It increased to 4,493 
cages in 2004 operated in the Mekong Basin, including the Tonle Sap Great Lake (42%), the Tonle 
Sap River (17%), upper stretch the Mekong river (19%), lower stretch of the Mekong River (14%) 
and Basac River (7%). Most abundant cultured species reported are Pangasius sp.  Cage culture 
represents about 70% of aquaculture production and the remaining 30% from pond culture. Cage 
cultured fish sells to markets in Phnom Penh. Feeding of this species relies heavily on small wild fish 
caught from the fishing lots, thus inputs to the system are relatively expensive. Pangasius sp. are also 
produced more extensively in ponds fed with pig and kitchen manure and rice bran.  
The fingerling supply for Pangasius culture relies heavily on wild fish captured from the rivers and 
lake. Fishers know the times when the fry are most abundant and will fish for them. They store the 
fish in holding cages or well boats feeding them until sale. The mortality of fish in this system is high 
but sale price is still relatively low. This trade is officially illegal but not enforced. Hatchery 
production sp. Pangasius is costly, requiring 3-4 year old brood stock and intensive inputs and is 
currently confined to one or two large state/NGO support hatcheries. Hatchery fingerlings must be 
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achieved. There also appears to be a consideration that hatchery produced fingerling are not as good 
as those caught from the wild.        
 

3.4.4 Rice-fish culture characteristic in Cambodia 
Rice-fish culture is an extensive form of aquaculture where fish are released into flooded rice paddies. 
This form of aquaculture requires the feeding of fish with collected feed such as termites, earth 
worms, duck weed and rice bran. Rice-fish culture was introduced into Cambodia, particularly in Prey 
Veng and Svay Rieng Province (Romeas Hek district) in 1994-95, and the number of rice-fish 
farmers grew to 40 by 1995-96, but has decreased to only about 20 now due to drought conditions.  
Recently, rice-fish culture has been introduced to Takeo Province where there are 25 rice-fish 
farmers. Viseth (1996) reported that the main species grown are Pangasius spp., silver barb (Barbodes 
gonionotus) along with other exotic species such as tilapia (Oreochromis niloticus), common carp 
(Cyprinus carpio), and silver carp (Hypophthalmichthys molitrix). The majority of the stocking of 
these species are tilapia (40-50%) and common carp (20%), and the minority is Pangasius spp. (5%). 
In addition, Viseth and Nam (2008) reported that the aquaculture makes up only a small proportion of 
total fisheries production, which is about 5% in 1999 (Figure 3.1). This may be due to the fact that the 
supply of fish from capture fisheries is still sufficient. Overall, average aquaculture production was 
found to be highest in fishing villages, compared to other village types.  Different fish species were 
farmed in different village types. Species such as Chdor (snakehead), Pra (pangasius sp.), Po 
(pangasius sp.) and Ross (snakehead) are commonly raised in cage culture in and along the Great 
Lake and Tonle Sap and Mekong rivers (recently there was a ban for snakehead culture). Prices 
varied for different species, but were found to be broadly consistent between different village types, 
although the average price of Ross species was relatively low in farming villages, possibly due to fish 
being of smaller size. Most (97%) fish culture production was for sale, while the rest (3%) was for 
household consumption.  
 

3.4.5 Trade and distribution of inland fisheries products  
Freshwater fish are distributed in various ways. In many locations around the Great Lake, Mekong 
River, and along river systems, fish is sold to customers at the farm gate and also exported to 
Thailand, Vietnam and European countries. This practice is more common among small-scale or 
traditional producers who process for subsistence purposes and localized sales. In other cases, fish are 
transported by ox-carts, motorbikes and small trucks to urban markets. In addition, cages are towed to 
Phnom Penh from the Great Lake and Mekong areas so that fish can be marketed alive.  
Several research studies have been conducted on the fish trade and distribution system of fish product 
in Cambodia and the neighboring countries. The surveys are mainly focused on inland capture 
fisheries rather than freshwater fish culture or marine fisheries products. Those surveys such as: 1) 
Mohamed et al. (2006) conducted a survey on fish marketing infrastructure, distribution channels and 
trade pattern of inland fisheries resources in Cambodia, 2) Kim Leang (2006) conducted a survey on   
the importation of fish into Cambodia from neighboring countries, 3) Navy et al. (2000), studied the 
economic analysis of fish production from Dai Fishery located in the Tonle Sap River in Phnom Penh 
and Kandal province, 4) Chea Y. and Bruce M. (2003), conducted a survey on domestic fish trade by 
focusing more on the fish marketing channel from the Tonle Sap Great Lake to fish markets in Phnom 
Penh city. The survey identified the market structure and transaction of fish product from the Great 
Lake to Phnom Penh city at two main landing sites. The study also examined the key actors and 
transactions, market information and services, and the role of financing and credit. In the same year, 
they also conducted a similar survey on fish marketing system from the Tonle Sap Great Lake to 
Thailand, 5) Sok Vanna (2005) studied Fish Markets in Phnom Penh, Siem Reap and Sihanouk Ville, 
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6) Keang Seng (2006) conducted a survey on Fish export and the livelihood of the poor, and 7) Touch 
Seng Tana reviewed the Cambodia fisheries targeted on the pattern change in the fisheries, inland 
fisheries production, marine fisheries production, preserved, processed and exported products, supply 
chain and role of the middleman, export of fisheries products, and fishing lot system. Therefore, 
through several surveys mentioned above showed that the network of fish marketing and distribution 
are relatively well developed in inland fisheries. There are small and medium-scale fish traders in the 
fisheries sector.  Normally, the smaller traders collect fish from fishermen and sell it to wholesalers 
who distribute it to different places.  There is high domestic demand of fish and fish products, ranging 
from live to processed forms such as fish paste, fermented fish, dry salted fish, steamed fish, smoked 
fish, and fish-sauce etc. High-value species are usually sold to the traders for marketing in Phnom 
Penh or exporting.  
The main players of the fisheries marketing system comprise fishermen, collectors, 
wholesalers/middlemen, and retailers. The fishermen play a role as workers, and are either part or full 
time involved in small, medium or large-scale fishing. The wholesalers/distributors are the main 
traders and providers of the capital to most of the fishermen in both medium and large-scale fishing. 
The retailers are selling fish directly to the consumers. The fishermen, fishing lot owners, local 
collectors and local fish processors interviewed report that they operated without any organized 
information system regarding prices, market demand, or annual catch volumes 

 
PART 4 

FOCUS GROUP DISCUSSION AND KEY INFORMANTS INTERVIEWS 
4.1 Status of capture and protection of wild fish in freshwater bodies 

4.1.1 General status in the study areas 
The focus group discussion (FGD), were conducted in 8 villages of 4 provinces, namely Kampong 
Chhnang, Kampong Cham, Kandal, and Siem Reap provinces. Total participants were 80. Females 
were 30 (38%) of the total participants. Those participants were from activities such as fishing, 
aquaculture, fish trading and end users of low value/trash fish products, in order to represent the 
fisheries activities in the province. The detailed information on selection of district, commune and 
village for the FGD by province is in Appendix table 4.1. 
 
The main occupation of local households in the selected study area in Kampong Chhnang province 
are fishing (50%), including 20% of fish culture households, 10% of fish trading households, 20% of 
rice farming, cash crop farmers, labor workers, small business. In Kampong Cham province, the 
selected study areas were closed to the Mekong River and they were flooded some time during the 
rainy season. The majority of the occupations of the people who live in these villages are fishing 
activities and rice and other crop farming and livestock raising. In Kandal province, currently the 
main occupations of local people are fishing, fish trading, fish culture, rice farming and other crops. 
The number of household has increased compared to ten years ago. The percentage increases are 
fishing households (70%), fish trading (40%), fish culture (30%), rice farming (50%) and other cash 
crop (30%). Moreover, in Siem Reap province, the two selected villages are flooded villages in the 
Great Lake Tonle Sap. About 95% of the total households are fishing and 30% do fish cage culture.  
 

4.1.2 Status of Fishing Activities by Province 
4.1.2.1 Kampong Chhnang Province 

Over the last 10 years the number of fishers has decreased about 30% compared to before because of 
fish resources degradation. Therefore, some of the respondents stopped their fishing activity and they 
changed to other jobs such as daily labor, rice farming, and livestock raise. 
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4.1.2.2 Kampong Cham Province 

After 10 years, the number of fishers has decreased by about 60% in the study area because of a 
decrease in fish catch. Therefore, they have to change to other work such as rice farming and raising 
livestock. In contrast, in Antha Nel village, the number of fishers has increased by nearly 10% after 
10 years because they do fishing for household consumption and support their family during free time 
from rice farming activities. Main fish species catch by local household are Thynnichthys thynnoides 
(Trey Linh), Henicorhynchus caudimaculatus (Real), Dangila spilpleura (Trey Ach Kock), Climbing 
perch (Anabas testudineus) (Trey Kranh), Snakehead Murrel (Chana Striata) (Trey Phtouk/Ros), 
Walking Catfish, Claria baatrachus (Trey Andeng), Mekong Giant barb  Cyclocheilichthys 
heteronema (Trey Chkkok),  Belodontichthys truncates (Khlang Hai), Bronze featherback (Slat), 
Small scale mud carp (Trey Krolong), Catlocarpio siamensis (Trey Kul Reang), Silver barb (Trey 
Chhpin). 
The fishers usually use bamboo trap (Loaun), cast net, net trap, hook long line, and gill net. But the 
villagers said that currently fish have been decreasing in availability. Because of over fishing in the 
area, some types of fish has decreased such as Mekong giant catfish Pangasianodon giga (Trey 
Reach), Seven-line barb Probarbus jullieni (Trey Trosak) have decreased through use of illegal 
fishing activities such as bombing, and electric-instruments.   
 

4.1.2.3 Kandal Province 
The current number of fishing households has increased about 70% compared to the last ten years.  
The fish species were caught from rice fields, rivers and canal for the purpose of daily food 
consumption and sold to the middlemen or market by using common fishing gears such as bamboo 
trap, gill net and hook long line. In general, they do fishing activities from July to April, with 15 to 25 
days per month. An average daily catch per household was 7 kg, which range from 0.5 to 20kg. 
However, the fish catch of all the species are dramatically decreased from 40% to 80% depending on 
the type of species (Table 1). Some species have disappeared, such as Narrow barred Tigerperch 
(Kantrob Khla), Giant sword minnow (Dong Khteng), Blackfin Sharkminnow (Keat Srang), 
Engraved catfish (Kaok), Bliunt face barb (Kambot Chramos), Mekong giant catfish (Trey Reach) 
and Giant Barb (Kul Reang). There are some reasons for disappearance of this kind of fish species, 
such as population growth, over fishing, use illegal fishing gears (i.e. Uy, mosquito net, electro 
fishing gear), and use of pesticide for agricultural cultivation. The price of fish caught ranged from 
1,500 to 12,000 Riel/Kg depending on species and period/month/seasonal. 
 

4.1.2.4 Siem Reap Province 
The result from FGD found that after 10 years the number of fishers in the selected villages have 
increased by 8% to 10%, because of population growth (Appendix table 4.4). On the other hand, the 
rice farmers also do fishing activities during their free time from rice farming. Before there were a lot 
of fish in the fishing areas, but nowadays fish have decreased compared to the last 10 years. Main 
fishing gears used by local fishers were bamboo trap, cast net, trap, net trap, hook long line, and gill 
net.  
 
Some fish species have recently disappeared including Giant Barb (Kul Reang), Malayan leaffish 
Pristolepis faciata (Kantrop Khla), Laotian shad Tenualosa thibaudeaui (Kbok), Osteochilus schlegeli 
(Lorlork Sor), Bala sharkminnow Balantiocheilos melanopterus (Kiet Srong), Amblyrrhynchichthys 
truncates (Kambot Chramos), Mekong giant catfish Pangasianodon giga (Reach), because of the use 
of illegal fishing gear. They confirmed that wild fish is getting less and less from day by day, so its 
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price becomes higher and higher. They use illegal fishing equipment such as electric-line, small mesh 
size net, and clearing/cutting flooded forest trees. This leads to lose of fish habitat and fish spawning 
areas during fish reproduction. The main fish species caught by local household are listed in Table 
4.5.  
 

4.2  Status of Freshwater Aquaculture 
4.2.1 Kampong Chhnang Province 

There are no fish seed producers in this area. The number of fish farmer for Giant Snakehead culture 
has decreased because the government banned culturing of Giant Snakehead fish and lack of fish seed 
and feed supply for culture. The duration of fish culture is 5-12 months and generally they grow fish 
one time a year. Fish grow-out in the area starts from September to June. Cultured fish species in this 
area are Pangasus, Tilapia, and walking catfish. Fish farmers use rice brain, vegetable, trash fish, and 
snail mixed for feeding them. Currently, the supply of trash fish for feeding has decreased because of 
a decrease in fish caught from the natural resources. The reason for less fish supply is because they 
use illegal fishing gears such as mosquito net, electro fishing and modern fishing gears to catch small 
fish from the wild. 
 

4.2.2 Kampong Cham 
According to the result from the FGD, in the two selected villages in Kampong Cham province the 
fish farmers nearly stopped doing fish culture. Therefore fish farmer numbers were decreased by 
nearly 95%. The reason is because of high price of fish feed, low fish price when they sold fish and 
they got very low profits. Moreover, they cannot grow giant snakehead fish because of being banned. 
Before fish farmers could buy trash fish with lower price and catch fish by themselves to feed their 
cultured fish. However, they cannot get enough profit for their livelihood. Now there are many 
activities of overfishing on the low value fish through the use of illegal methods; therefore, the fish 
products are not enough to support the farmers in order to culture fish. Many farmers have decided 
not to do aquaculture and they have changed to do other activities like livestock raising and growing 
rice.  
 

4.2.3 Kandal Province 
Currently, the number of fish culture households has increased about 30% compared to the last ten 
years. However, in this study area, there are no households that work on hatchery or nursing activity.  
There are two main and common fish species for freshwater aquaculture in the study area,  Pangasius 
sp. (Sutchi Catfish) and Trey Andeng (walking Catfish),  because they are easy to feed and fish seed 
is available. Fish farmers use different types of feed for fish feeding including freshwater trash fish, 
marine trash fish, fish milk, and aquatic plants such as water spinach, duck weeds, algae etc. In 
general, they catch freshwater trash fish and find aquatic plants by themselves. Moreover, they also 
bought marine trash fish and fish milk from the market for fish feeding. Freshwater trash fish caught 
have decreased because of less supply from the wild and its has a higher price compared to the past 
period.  
 
Currently, some species of freshwater fish are encouraged for aquaculture in the country by the 
Government, such as Pangasius sp. (river catfish) and Walking Catfish (Andeng), because the fish 
farmer can use rice brand and other aquatic resources for feeding. Moreover, these kinds of fish 
species do not eat trash fish.  
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4.2.4 Siem Reap 
As results from FGD in the selected study area in Siem Reap province it was found that fish culture is 
rapidly decreasing in nearly 10% of the villages of Phum 1,2,3,4,5,6,7, whereas there has been an   
increase of 6% in the village of Chamkar Yuon. Fish farmers in these villages do not hatch fish either. 
However, there is motivation from the Government to expend and develop culture fish in the country. 
The main species for doing fish culture, including Pangasus sp. (river catfish), Silver barb, and 
Walking Catfish (Andeng) etc., in order to reduce the use of small fish or trash fish as fish feeding for 
getting benefits in short term. Moreover, these kinds of fish eat only plankton in the water, rice husk, 
vegetable, and algae. Although the water quality is poor, the fish will still survive in the water. 
However, trash fish from both marine and freshwater are sharply decreasing and fish farmers are 
increasing in some areas and therefore the prices of trash fish or low value fish are increasing.  
 

4.3 Perception on the Low Value Fish in the Study Area 
The perceptions of the low value fish in the study area are the small size of the fish (i.e. around from 
2 cm to 14 cm) and the specific species (Appendix table 4.6). These fish species are caught by gill 
nets with mesh size of 2-8 square centimeters, small bamboo trap, Loeur, and hook long line. 
Quantities of low valued fish depend on the season. The price of fish ranges from 300 - 3000 Riel/Kg, 
which is dependent on the fish catch season (i.e. low and peak period season). Currently, the price of 
low value fish is higher compared to before because of depletion of fish caught, population growth, 
increasing traders, duck feeding and export.  
Peak period of these fish species are between November to April for large scale fishing operation, but 
for small scale or family fishing operation, they can operate the whole year depending on their 
location and fishing ground. In the study area they do fishing from August to February (i.e. 7 months 
per year). 
 

4.4 Impacts of Use of Low Value Fish to Feed the Cultured Fish 
Some factors that impact the use of low value fish to feed the culture fish are reported in Table 4.7. 
The results from the FGD found that it has very bad impact on the natural aquatic resources and has 
led to depletion and loss of fish from the natural resources. However, it has good impact on fish 
aquaculture because fish grow faster in short time and have good taste. Regarding to the public water, 
it has bad impact because it makes water pollution, dirty water and bad smell. For food of poor 
people, it has a bad impact because of loss of food for them due to higher price of fish and they 
cannot afford the fish. Moreover, it has also bad impact on job in the community and income of 
fishers because of decrease in fish catch, have low daily income, and lack of food consumption for 
poor household. 
Although the low value fish is important for human food and the feeding of cultured fish and animals, 
if there is overfishing or over-catch, there will be loss of fish production from the natural resources in 
the near future. However, it is very useful for the farmers to feed their cultured fish; it provides more 
nutrient and protein, and reduces disease for the cultured fish. It can make public water polluted 
because of its lipid, and it will also have negative effect of increased human diseases. Moreover, this 
kind of fish is very important for human food and helps to increase the local and poor household 
livelihood through adding to their daily income and food consumption which they get from the 
fishing of the low value fish. Some of the farmers hope that there will not be overfishing of this kind 
of fish in order to keep providing the benefits. 
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4.5 Trade and Consumption of Fish in the Study Area 
The supply of fish from the natural resources for trading and consumption has decreased dramatically. 
The amount of fish for consumption per household in the study area have also decreased because of 
less fish supply, higher price of fish, and the fish caught are smaller. There are some main reasons for 
the change of the price of fish because of low volume of fish caught per household, many traders in 
the study area, and population growth. Moreover, increase in use of trash or low value fish for duck 
feed and for export to neighboring countries.  
Although the fish supply is less and smaller size, the quality of fish has not changed. However, some 
fishers said that the fish quality was low because the fishers have low catch compared to before so 
they have to keep fish with ice for a few days in order to get more quantities of fish and have a long 
trip to bring them to sell. As the number of fishers has increased, fish became less available in the 
natural resource, and the market demand was higher along with more and more consumers, so there 
was difficulty to buy fish. Some time, fish traders need go to buy or collect the low value fish at the 
fishing ground.  
 

4.6 Trend of Natural Aquatic Resources and Alternative Solution  
The trend of natural aquatic resources is decrease in trash fish supply from the natural sources and use 
of trash fish has also decreased due to higher price. The change of low value fish supply is because of 
the low fish volume caught per household in the study area. The size of fish is smaller now because of 
overfishing. Moreover, the quality of fish were also low because of the need to go to fish far away 
from home, keeping the fish for many days (around 2 to 3 days per trip). The price of fish has 
increased because of less fish supply. However, the work of the fish traders is easier and better 
because they go to buy fish at the fishing ground and they do not lend out money to fishers as before. 
On the other hand, the result shows that there are some difficulties and alternative solutions for major 
fishing and fish-related activities as shown in Table 4.8. 
 

PART 5 
NATURAL AQUATIC RESOURCES & FISHING ACTIVITIES 

5.1  Description of Fishers in the Study Area 
  5.1.1 Gender, Age, Education and Fishing Experience 

The study was conducted with a total sample of household of 240 in four provinces on fisher use of 
natural aquatic resources and fishing activities. Of the total sample households interviewed, 68 (28%) 
of are headed by females. This compares to earlier socio-economic studies in the Great Lake-Tonle 
Sap and Mekong-Bassac Area: 1) Rab. M. A. H. Navy et al. (2006) which showed that about 15% of 
the 410 sample households were headed by females, 2) the socioeconomic survey conducted during 
1994-95 by staff of the Management of Freshwater Capture Fisheries of Cambodia Project (Ahmed et 
al. 19998) which revealed that about 19% of the households in fishing dependent communes were 
headed by females, and 3) a survey conducted during 1993-94 (NIS 1995) which similarly showed 
that about 21% of the household in Cambodia were headed by females. As shown in Table 6.1, the 
majority age of male respondents ranged from 31 to 40 years, and female respondents ranged from 41 
to 50, and followed by age between 41 to 50 for male and 20 to 30 for female. 
An average age of the selected sample household head in this study was 40 years, and ranged from 20 
to 61 years and above. The majority age group of male and female-headed households was between 
31-50 years, with 42% and 16%, respectively (Table 5.1). Overall, only 5% of households are age 61 
and above. This shows that the sample fisher households have major age ranged from 31 to 50 years.   
Regarding to education, Table 5.2 showed that males had higher education than females. Moreover, 
the majority of male and female education was primary, followed by secondary for male and illiterate 
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for female. Males had higher number than female in high school, 11 (5%) and only 2 (1%), 
respectively. Overall, the majority of fishers were illiterate or primary school, 180 (75%). This 
implies that both female and male fishers generally had low education and the highest education was 
only at high school. 
 
Table 5.3 shows that in the province of Kampong Chhnang, Kampong Cham, and Kandal, fishers 
with low education (literacy and primary) had higher average years of experience than fishers with a 
high level of education (secondary and high school), between 18 to 21 year and 14 to 19 years, 
respectively. In contrast, in Siem Reap province, fishers with a high level of education (high school) 
had higher average years of experience in fishing activities (30 years). This may be because Siem 
Reap province is the main province for inland fisheries at the Great Lake Tonle Sap and also it is a 
tourism province, therefore fishers need and tend to have a higher education for multi-jobs and 
livelihood activities, outside of fisheries as well.  
 
Overall, fishers with education of literate or primary had higher average years of experience in fishing 
activities (20 years), which ranged from 2 to 50 years, than fishers with education of secondary (15 
years), which ranged from 3 to 40 years. Moreover, the average years of experience for females was 
higher than males by one year, 20 years and 19 years, respectively, and ranged from 2 to 50 years. In 
addition, the average years of fishing experience of females was higher at the high school level and 
followed by an illiterate level. Females at the high school level were also found to have more 
experience in fishing than other females at illiterate, primary and secondary levels (Table 5.4 and 
Figure 5.1).  
 
The average size of sample household involved in fishing activities was relatively lower for male 
headed household (5.8 persons) compared with female headed household (6.2 persons), which ranged 
from 2 to 13 for male headed and from 2 to 11 for female headed households.  Overall, the average 
for fisher household size was 6 persons, with a range from 2 to 13 persons. Furthermore, in Kompong 
Chnnang province, the average size of household for female household was higher than other 
provinces, (6.8 persons); whereas in Siem Reap province the average size of household for male 
headed households was higher than other provinces (6.1 persons) (Table 5.5).  
 

5.1.2 Labors Involved in Fisheries Activities 
The labor involve in fisheries consists of two types of labor, family and hired labor.  
 

          5.1.2.1 Family Labor 
Overall, an average of family labor per household involved in all activities in study area, such as 
fishing, fish trading, fish culture, farming (rice, other crops and vegetables), animal raising, daily 
working labor was about 3 persons, which ranged from 1 to 9 persons. Moreover, the average labor of 
male was higher than that of female. The highest number of females involved in the family labor was 
found in the Kampong Chhnang and Kandal provinces, 1.5 persons, which ranged from 1.5 to 6 
persons. Whereas the lowest average number was in Kampong Cham and Siem Reap provinces, 1.3 
persons, with ranged from 1.4 to 4 persons (Table 5.6).   
 
The average number of family labor involved in fishing and aquaculture activities in the four 
provinces is shown in Tables 5.6 and 5.7. In all provinces, the average number of male labor involved 
in fishing activities was higher than female labor, 1.5 and 1.2 persons, respectively, which ranged 
from 1 to 6 persons for male and 1 to 3 persons for female. Moreover, the average number of males 
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was highest in Kampong Chhnang (1.9 persons), followed by Siem Reap province (1.7 persons). The 
lowest average male labor was in Kampong Cham (1.1 persons). However, the average number of 
female labor was found to be highest in the Kompong Chnnang and Kompong Cham provinces 
(Table 5.7).  
 
The average number of female family members involved in fish culture and related activities was 
highest (1.8 persons) in Kampong Chhnang province compared to other provinces, followed by Siem 
Reap province (1.7 persons) (Table 5.8). Overall, the average number of males (1.6 persons) involved 
in aquaculture was higher than that of females (1.1 persons). At least one female was reported to be 
necessarily involved in the aquaculture activities and the number of males involved was up to 7 
persons (in Siem Reap province). It was found that in all provinces there was not much significant 
difference in number of females involved in aquaculture related activities. The maximum number of 
females involved in aquaculture was 2 persons, whereas the number of males ranged from 1 to 7 
persons. In general, females take responsible for light work and males take care of heavy work of fish 
aquaculture.  
 

     5.1.2.1 Hired Labor 
In general, the average number of hired labor involved in fisheries, males (2.1 persons) was higher 
than females (1.7 persons) in all provinces. In Kandal and Siem Reap provinces, the number of male 
hired labor was higher compared to Kampong Chhnang province, whereas female hired labor was 
found only in Siem Reap and Kampong Chhnang provinces. In Kampong Cham, there were no 
female and male hired laborers involved in fishing and fishing related activities for the sample 
households in the study areas (Table 5.9). This may be because of lack of available hired labor due to 
they are busy with their own work and also there may have enough labor in their family. Therefore, 
they just use family labor only for fisheries activities but they hired labor for other activity such as 
agricultural cultivation and orchard, for example.   
 
The number of working days per year involved in fishing activities by sex and province is shown in 
Table 5.10. The average number of working days for females contributed to fishing activities was 
high in Siem Reap and Kampong Chhnang provinces, with the number of working day per year of 
258 days and 254.5 days, respectively. In all provinces, the number of working days involving 
fisheries for males (234 days/year) was higher compared to females (222 days/year) and was also 
found to be highest in Siem Reap (259 days/year). Moreover, the number of working days of fishing 
related activities of females ranged between 10 to 365 days per year, whereas the working days of 
males ranged from 2 to 365 days/year. This implies that, males have more time and are more involved 
in fishing activities than females.   
 
The percentage of working days by activity and priority by activities for future of family and hired 
labor by type of fish related activities is shown in (Table 5.11). The results show that the family labor 
had the highest percentage in fish trading, fishing, daily laborer and fish aquaculture. Moreover, hired 
labor was higher in rice farming, followed by horticulture and fishing activities. Overall, family labor 
are involved in all activities in the household, whereas hired labor is needed for only some activities 
and by season, such as rice farming, fishing, and horticulture. Even though, the priority for hired labor 
in the future was important in almost in all activities, whereas the majority was in rice farming, 
fishing, fish trading and horticulture.  This shows that those activities are very important for the 
sample households in the study areas because these kinds of activities are usually important to the 
local people in the rural area.  
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5.2 Technical and Economic Information for Fisheries  

5.2.1 Fishing Season 
In general, small scale fisher households can fish all year round, including in the closed season and 
the open season. Moreover, some household’s fish only during their free time from farming or 
occasionally. The selected households were engaged in fishing in both open and closed seasons. The 
majority of fishing activities was during all season or whole year, 590 (59%), followed by open 
season 355 (36%), and a small percentage (5%) fishing in only closed season. Kampong Chhnang 
province had the highest percentage during open season, followed by all seasons, 127 (55%) and 102 
(44%), respectively (Table 5.12). This implies that small scale or family scale fishing activities are 
operated in the whole year round because this type of fishing is for household consumption and sale 
for additional household income for daily living. This concurs with an early socioeconomic study in 
Great Lake-Tonle Sap and Mekong Basac Areas conducted during 2003 by staff of ADB-IFReDI TA 
Project (Rab. M. A. H. Navy et al. 2006), which revealed that about (62%) of the households were 
engaged in fishing during all season or whole year.  
 
The average duration involved in fishing per year in all provinces was 6.3 month, which ranged from 
1 to 12 months. However, the longest period was in Siem Reap province (7.8 months) and the lowest 
period was in Kampong Chhnang province (5 months) (Table 5.13).  
 
Rab. M. A. H. Navy et al. (2006) showed that almost all fishing households in fishing villages (95%) 
fished for sale only or sale and household consumption. In farming villages, however, only 33% of 
households fished for sale, although a further 27% of farming village households also fished for 
household consumption only. In overall, in all type of villages, the main purposes of fishing activity 
are for sale only and for sale and household consumption (Table 5.14).  
 

5.2.2 Characteristics of Fishing Gears & Equipments  
5.2.2.1  Fishing Gears 

There are many types of fishing gear used by the sample households in the study area. In general, 
small-scale or family-scale fishing use smaller gears than middle-scale and large-scale or commercial 
fishing (known as fishing lot). There are restrictions on the type of gear that can be used for different 
type of fishing activity and also in terms of number, length, and mesh size of gear.  
The major type of fishing gears used by sample households in Kampong Chhnang, Kampong Cham, 
Kandal, and Siem Reap province are shown in Table 5.15. The commonly used gears were gillnet 
(Morng) (65%), Loub and Tru (bamboo trap) (10%), (Hook long line (Santuch ro norng) (8%), 
Scooping net (Thnorng/Chnouk) (6%). The other type of gears included Loeur, Bor, Castnet 
(Somnanh), Chayra, Sayeun, Loarn, Sein nets (Uorn), Sein nets (Uorn), Tom, River pelagic trawl 
(Manh), Chork, Neam, Uornhum (Samrash), (11%). However, gillnet was the most common gear 
used by the small scale fishers. 
 
Table 5.16 shows the average value of gear per unit. The highest average value was Sein nets (Uorn) 
(US$686), which ranged from US$20 to $2,500. The second highest value was Bor US$396.4 and 
Chayra US$320. On the other hand, Krasom had lowest value, only US$1.4.  
Table 5.17 shows the average working months per year by gear type and province. The average 
working month per year of fishing gears depended on seasonal fishing activities and the characteristic 
of fishing ground. Overall, the highest number of working month was with the major gears of Bor, 
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Loeu, Trap, Scooping net, Gillnet (Morng), Chayra, Chnok, River pelagic trawl (Manh), and Sayeun, 
which ranged from 2 to 12 months.  
 

5.2.2.2 Boat and Engine Characteristics 
Table 5.18 shows the highest number of fishing boats was 3 while the lowest was 1. The average 
number of boats was 1. In terms of useful life of boats, the longest life was 20 years and the shortest 
was 1.2 years. The average expected useful life of boats was (8.7 years). In terms of boat length, the 
average boat length was 7.3 meters, which ranged from 1.2 to 13 meters.  The shortest boat is the 
rowboat made of palm tree, which belonged to the poor fishers and they used it for fish in the lake, 
rice-field and shallow flooded areas. In terms of boat value, the average value of boat per unit was 
US$ 290, which ranged from US$ 8 to 2,500.  
 
Regarding to boat engine, the highest number of engine was found in Siem Reap (2) and lowest 
number was (1) in Kampong Chhnang, Kampong Cham, Kandal and Siem Reap provinces. Overall, 
the average number of engine boat were the same in all provinces, 1 engine per boat. In terms of 
engine horsepower, the highest horsepower of engine was found in Siem Reap and Kandal (24 hp), 
and the lowest horsepower found in Kampong Chhnang and Kandal (3hp). In term of expected life of 
engine, there was the same average in the province of Kampong Cham, Kandal and Siem Reap (6 
years) and the lowest expected was in Kampong Chhnang (5 years). Moreover, the highest value of 
engine was found in Siem Reap (US$ 1,500) and Kampong Chhnang (1,000 US$), and the lowest 
value was in Kampong Cham province (130US$) (Table 5.19). The value of engine were different 
because of different brand, horsepower, and second hand or a new brand and also depended on 
market distance as well. 
 

5.2.3 Fishing Ground 
The results of the survey found that there are four types of fishing ground and 76 fish species in the 
study areas (see detail data in Appendix table 5.19). It is observed that the common fishing grounds 
were Tonle Lake, ditch (74%),  followed by river or canal (16%). The lowest percentage was the 
flooded rice field (10%).  
 
The distance from homestead to the fishing ground is reported in Table 5.20. Overall, Siem Reap 
province had longest distance than other province (about 9 km) and followed by Kampong Chhnang 
province (5 km). The nearest distance was in Kampong Cham province, only 1.6 km from home.  
Moreover, the maximum distance from homestead to fishing ground in the study areas was 10 km in 
Siem Reap province. This implies that fishers generally live near fishing ground and depended on the 
fisheries resource in the local areas.  
 

5.2.4 Fish Species 
Fish species index distribution by fishing ground in the study areas is shown in Table 5.21. Based on 
fish catch from the four types of fishing grounds found that 76 fish species were found in the study 
areas. Species composition varied from species to species according to the characteristic of fishing 
ground and biological adaptation of those species.  
 

5.2.5 Fish Catch and Yield 
The average annual production by gear type of the sample households in the study area was different 
according to type of gear and fishing ground. The highest average production was Sien nets (Uorn), 
because this type of gear is the big gear and it belongs to middle-scale fishing, 192,775 kg, which 
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ranged from 200 to 765,000 kg. The second major average production was from gear of Loeur, 4,741 
kg; Bamboo trap (Loub) 2,495 kg; and Sayeun 1,969 kg. Tru had only 135 kg (Table 5.22). More 
detailed information on average annual production by gear type and province is in Table 5.23. 
 
Table 5.24 shows the average annual production per household by province only. Of these four 
provinces, the highest average annual production is found to be in Siem Reap province (17,161 kg). 
This was followed by Kanndal (4,536 kg) and Kompong Chhnang (2,956kg). The lowest production 
was in Kampong Cham province which had only (1,142 kg). Overall, the average annual production 
was 6,449 kg, which ranged from 75 to 766,000 kg. This is because Siem Reap province is located 
near the Great lake Tonle Sap and has better and higher potential access and fish compared to other 
provinces in the study areas.   
 
5.3 Distribution and Use of Fish Catch 
The results showed that there was some difference in fish distribution between big fish and small or 
low value fish (Table 5.25). Overall, the majority of distribution of fish caught was sold to middlemen 
or fish trader and sold at market. Moreover, low value fish (30%) was used for own fish feeding and 
sold to others for fish feeding. This implies that the main purpose of fishing activity was additional 
household income, followed by fish feeding and for human food in both fresh and processed form.  
The distribution of fish species composition of big size of fish is shown in Table 5.26 and small size 
fish is reported in Table 5.27. It was found that around 40 fish species for big size fish and 52 for 
small size fish species are reported in four types of fishing ground, namely flooded rice field, river or 
canal, small lake/pond/ditch, and Tonle/Great Lake in the study areas.   
 
5.4 Costs, Gross Return, Net Profits of Fishing Activities (not yet put in the main report) 
According to the cost and profitability analysis of the sample households in the study area, it was 
found that the average gross return of fisher was USD 2,078 per household per year, whereas the net 
profit was USD 1,928 per household per year and USD 911 per person per year. This figure excluded 
cost of salary or wage for labor. Of the total input costs of small-scale or family scale fishing 
operation, the highest cost was spent on fishing gears, which contributed nearly 50% of total 
production cost. Moreover, in all 4 provinces, Siem Reap had the highest input cost and gross return 
(USD 283 and USD 3,237), followed by Kandal province (USD 130 and USD 2,646). Regarding to 
the net profit per household and per capita per year, it was also highest (USD 2,954 and 1,231) in 
Siem Reap province (Table 5.28). This implies that this province may be better than other provinces 
in terms of fishing ground, ecological fisheries, skills of fishing operation, and marketing system.  
 
5.5 Perception and impact of using low value fish for aquaculture 
According to the results of focus group discussion (FGD) and key informants (KIP), it showed that 
their perceptions on the characteristics of low value fish in the study referred to the small size of fish 
(i.e. around from 2 cm to 14 cm), and to specific species, as shown in Table 4.6. These fish species 
are generally caught by gillnets (fixed and flowed gillnets) with mesh size of 2-8 square centimeters, 
small bamboo trap, loeur, and hook long line. Quantities of low value fish depends on the season of 
fishing. The price of fish depends on the fish catch season (i.e. low and peak period season). 
Currently, the price of low value fish is higher compared to before because of depleting of fish 
caught, population growth, increasing traders, duck feeding and export.  
 
Based on the results of the individual interviews, the average annual total fish production was 76% 
from small size fish and only 24% from the big size of fish (Table 5.29). In practice, the small fish or 
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low value fish is used in both human foods, especially for poor households who live in the upland 
areas and long distance from fisheries water bodies, and for fish feeding, especially for snakehead 
culture in the study area. Table 5.30 shows that the use of small or low value fish for aquaculture had 
a bad impact on the natural aquatic resources (86%), public water (66%),  the food of poor (87%), job 
of community (70%), and income of fishers (70%), whereas it was good and very good for 
aquaculture (73% and 9%) (Table 6.26).  
 
The main impact on the natural aquatic resources was decrease small fish catch (51%), destroyed fish 
in the natural fisheries (19%), and loose some fish species in the natural resources (19%). A good 
reason for use of fish in aquaculture was make fish grow fast, high survival rate of fish culture, 
growing in short time, and get high profits (81%). However, with the public water there was make 
water dirty and bad smell lead to negative impact on wild fish and fish for human food and water 
users – drinking and cooking (76%). Regarding to the food of poor was increase price of small fish 
which make the poor user not be able to afford to buy (56%) and low fish catch and loose some kind 
of small fish species from nature. Related to job in communities was since less fish catch per 
household it leads to lack of fish food and loose job in the community (39%), get low income from 
fish activity for supporting their family (20%), lead to increase illegal fishing activities in the 
communities, and destroy fisheries resources and decrease fish stock 20%). Finally, for income of 
fishers there was a strong effect to the fishers who use and have small gears or equipment for fishing, 
so they need to spend more time in fishing, migrate out for finding job alternative (63%) (Table 5.31). 
This implies that overall there are bad impacts of using small or low value fish for aquaculture, 
therefore we should use other feed for fish aquaculture rather than use only small or low value fish for 
feeding.  

PART 6 
SNAKEHEAD FISH CULTURE & USE OF LOW VALUE FISH 

6.1 Description of snakehead farmers 
Based on the interview with 48 farmer households found that 35 (73%) are headed by male, whereas 
the family headed by female was 13 (27%). The average age of the head of household was 45 years, 
which ranged from 20 to 61 years. The major age of male respondents ranged between 31 to 50 years, 
21 (60%). The female headed family ranged from 41- 50 years, 7 (54%). Overall, the major age group 
of male and female headed households ranged from 31-50 years, 30 (63%), and the lowest age was at 
20 to 30 years olds (Table 6.1).   
 
An overall, the major level of education was at primary and secondary school 32 (60%), whereas only 
9 (17%) had illiterate education. Moreover, the highest education of male was finish high school, 12 
(30%), while female highest education was secondary 3 (19%). However, male headed household had 
higher education than female headed household (Table 6.2).  
 
Table 6.3 shows percentage success of fish farming by year of experiences. The result found that the 
highest successful rate of fish culture was 13 (27%). Moreover, the majority of sample farmers, 37 
(77%), had successful rate from 60% to 80%, while 34 (71%) of them had experiences in snakehead 
farming from 2 to10 years, whereas only 2 (4%) had successful rate of 20% and 40%. This implies 
that most of them had success in snakehead culture in the study areas (Table 6.3). 
 
In generally, the snakehead culture mainly used family labor. The average family labor was 3 
persons, which ranged from 1 to 6 persons. Moreover, the hired labor was just used during harvesting 
crop by season. The maximum hired labor include permanent and seasonal was from 3 to 10 persons. 
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Overall, the members of family are used to assist in fish farming activities, however they still need to 
hire a permanent and seasonal labor during fish harvesting time (Table 6.4).  
 
6.2 Major technical-economic information on Snakehead Farming 
 6.2.1 Farm design 
Generally, fish culture practices are categorized into four categories: pond culture, net in pond, net on 
the river/canal, and cage. Table 6.5 and 6.6 show the major technical and economic information 
regarding with fish farming activities. Moreover, farmers interviewed have generally practice fish 
culture of one crop or one time per year, either in pond, net and cage cultures. The number of ponds, 
net and cage fish culture is reported to range from 1 to 4 for each household.  
 
Ponds (1) are reported to have an average size length 10.22 square meters, 5.46 square meters width 
and 2.27 meters depth. The maximum length, width and depth were 100 square meters, 60 square 
meters and 6.5 meters depth, respectively. The minimum length was 2 square meters, width was 1 
square meters and 1.50 meter depth. 
 
For net fish culture in pond (2), the average size of length, width and depth was 21.30 square meters, 
11.50 square meters and 2.30 meters depth, respectively. The maximum length, width and depth were 
reported to be 100 square meters, 60 square meters and 4.5 meters depth, respectively. The minimum 
length was 3 square meters, width was 2 square meters and 1.50 meter depth. 
For net fished-culture in river/canal (3), the average size of length, width and depth was 38.00 square 
meters, 17.00 square meters and 2.75 meters depth, respectively. The maximum length, width and 
depth were reported to be 70 square meters, 30 square meters and 3 meters depth, respectively. The 
minimum length was 6 square meters, width was 4 square meters and 2.50 meter depth. 
For cage fished-culture in river/canal (4), the average size of length, width and depth of 5.00 square 
meters, 17.00 square meters and 3.00 meters depth, respectively. The maximum length, width and 
depth were reported to be 5.00, 3.00 and 3 square meters depth, whereas the minimum length was 
5.00 square meters, width was 3 square meters and 3 meter depth. 
 
 6.2.2 Seasonality of fish culture 
Table 6.7 shows the seasonality of the daily fish farming. The interviews with fish farmers found that 
the average day from stocking until harvesting period was generally around 332 days of the year. It 
reported that the minimum days from stocking to harvesting time was around 150 days. The average 
of fish harvesting is one time per year. Normally the minimum fish harvesting was 1 time per year, 
whereas the maximum of fish harvesting could be varied around 8 times per crop/season. 
 
 6.2.3 Species and the Supply 
It was found that only six species were reported cultured during the period from 2004 -2007 (Table 
6.8). In 2004, it was reported that only three species Pangasianodon hypophthalmus, Channa 
micropeltes and Pangasius larnaudiei were cultured. The highest contribution was channa 
micropeltes with 87% and the lowest distribution was Pangasius larnaudiei with 2 percent. In 2005, 
there were four fish species cultured.  Channa micropeltes is still a preferred species with 75%, 
whereas Hypsibarbus sp. contributed only 2%. On the other hand, in 2006 the number of fish species 
increased compared to 2004 and 2005 and the culture of Pangasianodon hypophthalmus increased to 
25%. The highest contribution was channa micropeltes, with 59%, and the lowest was Hypsibarbus 
sp. and Pangasius conchophilus, with 2%. In addition, during 2007 and 2008, the percentage of 
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Pangasianodon hypophthalmus was reported to have decreased, whereas the culture of snakehead 
(Channa micropeltes) increased.  
 
 6.2.4 Source of fry or fingerling 
The source of fry/fingerling supply to fish farming by percentage is presented in figure 6.1. It was 
found that the highest fry/fingerling supply comes from trader with the percentage of 71% and from 
nursery only 16 %. The source of fry/fingerling supplied is from wild collection, (67%), where 
fry/fingerling from the hatcheries station contributed about 33%. 
 
 6.2.5 Feed and feeding 
There are three types of feed sources which were usually supplied to the snakehead fish farming 
practice in the study area (Figure 6.2). Home-made and freshwater trash fish feed was the common 
feed and contributes more to the snakehead cultured. Other additional feeds were marine trash fish, 
crabs and snails. The percentage of feed bought from fisher was highest, followed by freshwater trash 
fish (home-made/house fishing). The quality of feed is shown in Table 7.11. The highest quality of 
feed to snakehead culture contributes about 13.2%, whereas the lowest quality feed contributed 
around 18%. It is reported that good feed commonly contributes about 69% of the total feed.    
 
 6.2.6 Water and fish health management 
It was observed that four types of water sources are usually supplied to the snakehead culture in the 
study areas (figure 6.3). Canal water was reported to be commonly used and contributed around 60% 
to the total water supply, followed by water source from the river. Moreover, the water from lake and 
rain fed contributed only 2%. From Figure 6.3, it shows that snakehead farmers in the study areas 
commonly used canal and river water to supply their farming 
Fish health management is highly dependent on medicine treatment, and there was small contribution 
from traditional treatment (Table 6.9). It was reported that water supply was not treated during the 
fish culture. For disease management, and especially during the disease occurrence, they usually use 
very simple method to cure cultured fish by stopping to provide feed for 1 or 2 days or putting leaf of 
trees and use medicines to cure the diseases. The use of medicine in order to cure the disease is 
reported to be highly practiced by 95% of respondents. The use of traditional medicine, stop feeding, 
and put some leaf of trees to cure disease of the fish was found to be the lowest rate in the study area 
(2%). 
 
It was observed that 10 common diseases are usually found in fish culture (Table 6.10). White 
bodied-disease and wound bodied-disease are generally found, with a percentage of 29% and 14%, 
respectively. This was followed by lice disease in gill, red gill and white body (7%). The occurrence 
of those diseases is reported to happen every year in April (18%) and in December and January 
(11%), while water level is getting shallow, there is high evaporation and more turbidity.   
 
 6.2.7 Production, yield and distribution of fish harvested 
It was reported that there are three categories of harvested fish during the harvesting period (Table 
6.11). The majority (grade 1) (1,857g/head) was about 1.8 kg, with the minimum 100g to maximum 
4000g. The second grade ranged with an average number of weight (1,281g/head) around 1.2kg. The 
lowest average number of weight was in grade 3 (845.1g/head) about 0.85g. With the total production 
of fish per crop we found that the highest average number was in grade 2 (3,809g/crop), with the 
minimum (113.40g/crop) to maximum (57,500g/crop). Within this, the lowest average number was in 
grade 3 (2,023.41g/crop).  



TECHNICAL REPORTS: INVESTIGATIONS 2007-2009 

 90 

 
The type of harvested fish distribution is shown in Table 6.12. Harvested fish were mainly distributed 
to local collectors/retailers, local wholesalers, or own sell in local market. There was a small number 
of harvested fish kept for household consumption. The average harvested fish were kept for 
household consumption was about 14.67kg and the maximum fish kept for the household was up to 
100kg. Moreover, it showed that snakehead fish farmers sold their cultured fish with the largest 
number to local collectors/retailers with the average weight of 4465.24kg (around 4.5 tones) and 
sometimes up to 11,499.80kg (11.5 tones). The second largest seller is local wholesaler/company, 
with the average weight of 8289.33kg and maximum up to 43.000kg. 
 
 6.2.8 Costs, profit and net profits of snakehead cultures 
Table 6.13 shows cost and profitability analysis per cage culture operation per year in the study areas. 
Average gross return or total revenue per cage culture per year was USD 12,746. Total expense on 
variable costs, such as water supply, fish feed, etc. per crop was USD 5,439. Moreover, total expense 
on fixed cost including to depreciation cost on investment cost of cage, pond/net/cage, and including 
taxes, rent, and fees per crop or year was USD 631. Total cost for cage culture was USD 6,070. 
Hence, by subtracting gross return with total cost, family labor cost and management fee, the average 
net profit for cage culture per crop or year was USD 5,887.    
 
It was reported that the average capital used in fish culture is about 9367.08US$ and the capital can 
be up to USD$90,000. Among these total capital costs, the average borrowed money was USD 
2623.68 and the maximum can be up to USD 15,000. The duration of loan was about 6 months or up 
to one year, with an average of interest rate of 4% and the maximum rate of interest up to 5% (Table 
6.14). 
The percentage of capital lent to fish farmers is shown in Figure 6.4 The source of capital from 
relatives was higher than other sources, 57% of total source of capital. Money lender/trader was the 
second biggest source for the fisher, which was contributed 15%, followed by private banks and other 
sources (13%). The capital source from the state bank was lower than others (2.13%). 
 

PART 7 
FISH TRADERS IN THE LOCAL MARKET 

7.1 Description of fish traders in the local markets 
 7.1.1 Gender, age, education and experience in trading fish 
Table 7.1 shows the educational background of fish traders in Kampong Chhnang and Kampong 
Cham provinces. Of the 16 fish traders in Kampong Chhnang province, around 60% were female fish 
traders with education at secondary level, whereas only one female fish trader was illiterate. Male fish 
traders where educated at primary level in this province (50%), and only 16.67% of male fish traders 
were reported to study at high school level. There was no fish trader reported to study at vocational 
and higher level. In Kampong Cham Province, most of female and male fish traders were educated at 
primary school, with the percentage of 88.89% for female fish traders and 100% for male fish traders. 
There was no female and male fish trader being educated at high school, vocational and higher levels.   
Table 7.2 shows educational background of fish traders in Kandal and Siem Reap provinces. In 
Kandal province, most of fish traders, 80% of female fish traders and 66.67% of male fish traders, 
were educated at primary school level. Only 33.33% of male fish traders finished high school.10% of 
female fish traders were illiterate and 10% more female fish traders were educated at secondary 
school. In Siem Reap province, most female fish traders (57%) and 66.67% of male fish traders were 
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educated at primary school, while only 28.57% of female fish traders and 22.22% of male fish traders 
were educated at secondary school. Few female fish traders, 14.29%, were educated at higher levels.   
Age distribution of fish traders in Kampong Chhnang and Kampong Cham provinces is shown in 
Table 7.3. In Kampong Chhnang province, the female fish traders were 66% of the total, with age 
group 18-40 years. The male fish traders contributed 33% with age group of 31-40, 41-50 and 51-60 
years. In Kampong Cham province, the highest female and male fish traders with age group 31- 40 
years contributed about 66.66%. It was observed in the two provinces that there was no fish trader 
with age group 61 and above.    
 
In Kandal and Siem Reap provinces, the age distribution of fish traders by sex and province is shown 
in Table 7.4. In Kandal province, the highest number of fish traders was age group 31-40 years, 
followed by age group 41-50 and 51-60 years. In Siem Reap province, the highest number of female 
fish traders belonged to age group 31-40 and 51-60 years (33.33%); whereas male fish traders 
belonged to age group 41- 50 years (60%). In both provinces, there was no fish trader belonging to 
age group 61 and above. 
 
 7.1.2 Labor participating in trading fish 
The average number of family and hired labor in fish trade by sex and province is shown in Table 7.5. 
In general, average family labor which was used in fish trade in the four selected provinces was 2 
persons. This ranged from 1 to 4 persons, in which average family female labor was 1 person (range 
from 1 to 3 persons) and child was 1 person. Average number of hired labor was similar among the 
provinces which was 3 to 4 persons and ranged from 1 to 9 persons. Average female hired labor was 
2 persons (range from 1 to 4 persons). Amongst the four selected areas, the highest average time of 
hired labor in fish trading was Kampong Chhnang province which was 19 times per year and the 
lowest was Siem Reap province which was 6 times per year. The time of hired labor in fish trading 
ranged from 1 to 99 times per year. Time of hired labor could be varied according to amount of fish 
traded and peak season of fish catch. There was no hired labor in Kampong Cham province.  
 
7.2 Traders’ marketing in purchasing fish  
 7.2.1 Priority and decision making in trading fish 
Priority and decision making in fish trading in the four provinces is shown in Table 7.6. In Kompong 
Cham province, the most important priority of fish trading was location of trading, followed by 
trading time, payment, transportation, quality of fish, and amount of fish, with the average of 10, 
9.88, 9.69, 9.63, 9.38 and 9.16, respectively. Low value fish was reported to be the lowest priority. In 
Kompong Cham province, payment was the most important priority in fish trading, followed by 
transportation, price, trading time, quality, and trading place. High value of fish which was 6, low 
value of fish was 6, and amount of fish was 6.27, the lowest priority. In Kandal province, quality, 
transportation, and amount of fish, with average of 8.85, 8.83, and 8.54, respectively, was most 
prioritized, while low value fish, (5.67) was the lowest priority in fish trading. In Siem Reap province, 
amount of fish, trading place, quality, trading time and transportation, (7.62, 7.50, 7.31, 7.25, and 
7.06, respectively) was the highest priority, whereas payment, (6.37) was the lowest. 
 
 7.2.2 Network of fish supply 
Network of fish supply system comprised fishermen, collectors, wholesalers/middlemen, and 
retailers. Fishermen played role as workers and they were either part or full time involved in small, 
medium or large-scale fishing. Wholesalers/distributors were the main traders and providers of capital 
to most of fishermen in both medium and large-scale fishing. Retailers were fish sellers direct to 
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consumers. Fishermen, fishing lot owners, local collectors and local fish processors were reported to 
operate their business without any information system regarding to price, market demand, or annual 
catch volume. 
 
In the four provinces, fish product mainly came from fishing lots around Tonle Sap Great Lake and 
partly from fishing village near Great Lake (fishers). Because the amount of fish from fishers was 
few, fish collectors needed to collect fish in the village. Sometimes there was an agreement of 
providing loan between traders and fishers to buy fishing materials. Fishermen who borrowed money 
from fish traders or middlemen were obliged to sell their catch to this trader until the debt was fully 
repaid. 
 
The network of fish supply could be complicated due to the fact that sometimes fish collectors sold 
fish directly to retail markets nearby and sometimes all collected fish was sent to traders at landing 
sites for markets or even exported to neighboring countries.  
 
  7.2.3 Promotion in trading fish  
Fish market and distribution network was reported to be relatively well developed in captured fish in 
the fisheries sector. Small traders collected fish from fishermen and sold it to wholesalers who after 
that distributed it to different places. There was high domestic demand of fish and fish products, 
ranging from live to processed forms such as fish paste, fermented fish, dry salted fish, steamed fish, 
smoked fish, and fish sauce, etc. High-value species were usually sold to traders for markets in 
Phnom Penh or exported.  
 
Fish trading in Cambodia was not well promoted by government although some key elements of 
policies related to small scale aquaculture was encouraged for culturing high value species in order to 
export to the international market. Government policy related to fisheries sector seemed to be ignored 
on fish trading promotion, especially fish exporting to international market.  
The government was constrained by a combination of formal and tactic control over taxation by 
public and private institutions, as well as endemic ‘cultural’ patronism and gratuities, which hindered 
transparency and accountability or management either for fisheries or trade. According to Yim et al. 
(2003), there were a total of 27 taxes, 20% for Fisheries Administration and 80% for other 
departments and informal institutions. Formal fee cost USD 10 per ton to Vietnam and USD 1.50 per 
ton to Thailand, whereas informal taxes were estimated about 24% of total cost related to exportation 
of fish which was equivalent to USD 19.80 per ton to Vietnam and USD 60 per ton to Thailand. Seng 
(2006) mentioned that average operational cost was USD51.30 per ton (63.50%) to Vietnam and USD 
90.30 per ton to Thailand.  
With promotion of open trade development, The Royal government of Cambodia dismantled state 
monopoly on exportation through KAMFIMEX in late 2001. Since then there were over 20 
companies with exporting licenses (Yim et al., 2003). Nevertheless, some traders expressed concern 
on lack of transparency shown in the allocation of licenses. Companies which were registered to 
Ministry of Commerce allowed free trade in Cambodia.    
 
 7.2.4 Fish species preferred for trading 
It was observed that fish trade were classified into two types, low and high value. It was found that 43 
fish species were reported to be traded in the four provinces (Table 7.7). Amongst those fish species, 
they were classified into 2 categories, low and high value. Although some fish species were 
categorized into high value fish (big-sized fish species), they were also classified into low value fish 
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due to its size (Channa micropeltes, Cyclocheilicththys enoplos, Barbodes sp. and Cirrhinus 
microlepis). In general, small prolific species, barring Micronema micronema and Notopterus 
notopterus, were classified into low value species.     
 
The contribution of high value fish in the four provinces is shown in Table 7.7. In Kampong Chhnang 
province, the highest contribution in fish trading was Micronema micronema, Boesemanio microlepis 
and Channa striata (20%). Some species, such as Mystus nemurus, Cyclocheilicththys enoplos, 
Channa micropeltes (big-sized fish), Chitala sp., Pangasius sp. and Macrognathus siamensis, were not 
categorized as high value fish. In Kampong Cham province, the highest contribution in fish trading 
was Channa micropeltes (46.15%), followed by Channa striata (15.38%). For other species, the 
contribution was very low.  
 
In Kandal province, Channa striata was the highest contribution in fish trading (54.55%), followed by 
Cyclocheilicththys enoplos (18.18%) and Mystus nemurus and Channa micropeltes (9.09%). In Siem 
Reap province, Micronema micronema was the highest contribution in fish trading (18.75%), 
followed by Barbodes sp. and Pangasius sp. (12.5%). 
 
The contribution of low value fish in the four provinces is shown in Table 7.8.  In Kampong Chhnang 
province, the highest contribution in fish trade was Osteochilus sp. (20%), followed by Mystus sp. 
(13.33%), Henicorhynchus sp. (13.33%), and Dangila spilopleura (13.33%). The rest of the fish 
species had a very low contribution in the trade. In Kampong Cham province, the highest percentage 
of low value fish which was contributed to the fish trade was Dangila spilopleura (38.46%) and 
Thynnichthys thynnoides (38.64%), followed by Mystus sp. (23.08%) and Micronema micronema 
(7.69%). The rest was found in contribution of fish trading. In Kandal province, Henicorhynchus sp. 
was the highest contribution in low value fish trade, with percentage of 27.27%; followed by Mystus 
sp. (18.18%), Trychogaster sp (9%), Osteochilus sp. (9%), Rasbora sp. (9%), Dangila spilopleura 
(9%) and Cyclocheilicththys lagleri (9%). In Siem Reap province, only 7 fish species were found to 
be traded.  The highest contribution of fish species in the trade was Henicorhynchus sp. (18.75%) and 
Mystus sp. (18.75%), followed by Puntioplites sp. (12.50%) and Trychogaster sp. (12.50%).  
 
7.3 Amount of fish traded and loss 
Table 7.9 shows the average trading of fish and fish loss by provinces. The average volume of fish 
bought per day was highest in Siem Reap, followed by Kampong Chhnang, Kandal, and Kampong 
Cham provinces, respectively. In Siem Reap province, the average volume of fish bought per day was 
427.1 kg, (range from 18 kg to 2,000 kg), with average total value of fish USD 384.8 (range from 
USD 35 to 1,500). Average loss rate between buying and reselling was 4.8% (range from 2% to 
15%). In Kampong Chhnang province, average volume of fish bought per day was 365.7 kg, which 
ranged from 25 kg to 2,000 kg. The average total value of fish bought per day was USD 513.3, which 
was from USD 25 to 2,000. The average loss rate between buying and reselling was 14.30%, which 
ranged from 1% to 25%. In Kandal province, average volume of fish bought per day was 140.80 kg, 
ranged from 10 kg to 1,000 kg, with average total value of fish USD 299.9 (range from USD 25 to 
2,500). Average loss rate between buying and reselling was 6.2%, ranged from 1% to 20%. In 
Kampong Cham province, average volume of fish bought per day was 82.9 kg, which ranged from 25 
kg to 175 kg. The average total value of fish bought per day was USD 101, which ranged from USD 
25 to 250. The average loss rate between buying and reselling was 1%.   
 
7.4  Cost, profit and net profit of trading fish 
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It was found that 10 common operational materials were used in fish trading. The highest expense on 
operational materials was in Siem Reap province, with an average of USD 1,270 and up to 
USD5,464. In Kampong Chhnang province, the average expense on operational materials was from 
USD 1,355 to 4,451. In Kompong Cham province, the average expense for operational materials 
ranged from USD 92 to 222. In Kandal province, average expense on operational materials was from 
USD 428 to 1,287.  
 
In general, fish trading was practiced year round in the four provinces. It was indicated that during the 
closed season, traders might collect fish product from small scale fishing activities in their areas. 
Amongst the four provinces, the number of trading months in Kampong Cham and Kampong 
Chhnang was very similar (12 months/year and 11.8 months/year), followed by Kandal province 
(11.5 months/year). However, in Siem Reap province, the average number of trading months was 
only 10.8 months/year.  Like trading months, the average working day or trading day in Kampong 
Cham province was the highest at 29.1 days/month, compared to that in the other three provinces, 
which was 28.5 days/month in Kandal, 27.1 days/month in Siem Reap, and 26.4 days/month in 
Kampong Chhnang provinces. Apart from that, the average total working cost per day in Kampong 
Chhang province was the highest which accounted for USD 441.9, followed by USD 289.2 in Kandal, 
USD 159 in Siem Reap, and USD 98.5 in Kampong Cham provinces. The average cost per day in the 
four provinces was related to amount of fish traded. Average total net income per day was the highest 
in Kampong Chhnang province, accounting for USD 21.4, followed by Kandal, Siem Reap, and 
Kampong Cham which was USD 10.8, USD 9, and USD 5.2, respectively. 
 
7.5 Difficulties and solutions for fish trading 
Results of the study show that there were many difficulties or problems that fish traders confront in 
the business. One of those difficulties was lack of fish supply from fishers which could have negative 
impact on their business. As a result, the price of fish was high, which was also one of many 
difficulties encountered by fish traders. With this high price, fish traders might find it difficult to sell 
their fish. Another difficulty was high input costs or expenses on trade operation, and the profit 
received from selling fish was low.  
 
In order to solve the problems mentioned above, some solutions were raised. One of which was 
finding more fishers or fish suppliers to ensure sufficient amount of fish for the trade. Moreover, fish 
price setting and fish marketing channel both needed to be improved. Input costs need to be reduced 
by different ways or subsidized from the government and relevant agencies. 
 

PART 8  
CONSUMPTON OF FISH PRODUCTS BY TARGET GROUPS  

8.1 Major economic characteristics of the survey households 
8.1.1 Household size and gender  

The total number of sampled fish users was 160 households. Of this total, 119 (74%) households were 
female fish users and 41(26%) were male fish users (Table 8.1).  
The average household size in the study areas was 5.1 persons, with the minimum number of 1 person 
to the maximum number of 15 persons. The highest average household size was found in Kompong 
Chhnang province (5.3 persons), in which 5.28 persons were female and 5.5 persons were male. 
Following this, there was a similarity in the household size between Kandal and Kompong Cham 
provinces (5.2 and 5.1 persons, respectively). On the other hand, in Siem Reap province, the average 
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number of persons in each household was only 5 persons, in which 5.24 were female and 4.3 were 
male (Table 8.2).  
The average age of fish users was 45 years old. The major age group (124 (78%)) of fish users were 
in groups 2, 3 and 4 (31 to 60 years). Male users with age group 31 to 40 years were the highest 
number (29.3%) as compared to male users from other age groups. Female users with age group 41 to 
50 years were the highest number (30.3%), compared to female users from other age groups (Table 
8.3).  
 
Average labor involved in aquaculture was 2 persons (range from 1-7 persons), with average 
experience in fishing 21 years 
 

8.1.2 Type of livelihoods, income level and proportion used of fish for food   
In general, households in the study areas engaged in different livelihood activities for production and 
income generation, including fishing, fish trader, fish aquaculture, farming, animal raising etc. 
Overall, the average annual gross income of the sample household was US$3,331, US$1155, and 
US$11,631, for fishing, aquaculture and fish trading activities, respectively. This means that fishers 
could earn more annual gross income than other activities in the study areas (Table 8.4).  Moreover, 
the average annual gross income was highest for fishing (US$4,748) and fish trading (US$23,360) in 
Siem Reap province and for aquaculture (US$2,164) in Kandal. Siem Reap province is located near 
the Great Lake Tonle Sap and near to the Thailand border for supply and sale; whereas Kandal 
province is located near to the Vietnam border and has better fish aquaculture technology and high 
potential for aquaculture.  
Overall, the average monthly expenditure for household living was US$139, with range from US$22 
to 1,463 per month per household (Table 8.5). Of the total expenditure, the household spent 59% for 
food consumption (range from 8% to 95%) and only 16% was spent for animal products. Moreover, 
there was the highest expenditure in Siem Reap compared other provinces and the lowest was in 
Kampong Chhnang province. This means that those who have more income will have high 
expenditure. 
 
8.2 Consumption of food fish in the study areas 
In general, Cambodian people are aware of safe food. The results of the study showed that 100% of 
sample households liked to eat wild fish. Table 8.6 shows the percentage of reasons for eating capture 
fish by province. In the four selected study areas, most sample households, representing around 
57.2%, liked to eat capture fish because it was delicious and easy to buy. Moreover, the price of 
capture fish was low and they lived near fishing ground. Amongst the four provinces, Kandal 
province had the highest percentage for this reason compared to the other three. Furthermore, around 
27.5% of the sample households liked eating capture or wild fish due to the fact that this fish had no 
any chemical substance, no harmful effect to user health, and had high protein for users. Of all the 
selected provinces, the sample households in Kampong Chhnang seemed to be aware of negative 
impact of culture fish and advantages of capture fish on their health. Additionally, approximately 
13.1% of all sample households liked to eat capture fish because it was accessible as they could catch 
it from nature by themselves. Compared to other provinces, sample households in Kandal province 
had the highest percentage of people catching fish from nature by themselves. In contrast, 2.3% of 
households did not like eating cultured fish because it was not delicious and had bad smell. Also, due 
to chemical in cultured fish, it would affect to user health.   
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Table 8.7 depicts reasons for eating freshwater fish, including big or high value fish and small or low 
value fish. Overall, most of sample households, around 33.7%, ate freshwater fish because of its low 
price and abundance compared to that of marine fish. After that, 30.9% of them liked eating it due to 
its good taste and variety of types of product. About 14.7% ate freshwater fish just because it was 
habit of local people, followed by providing high protein, good health, own fishing, never eating 
marine fish, and unavailability of marine fish in the local areas, which equally represented 10.4% for 
each.  
 
Overall, the average amount of food fish consumed by households was 0.8 kg per day, which ranged 
from 0.3 kg to 5.0 kg per day. This was equivalent to 23.6 kg per household per month or 4.7 kg per 
capita per month and equal to 282.8 kg per household per year or 56.6 kg per capita per year. This 
means that the amount of fish which was consumed depended on family size of the households. 
Importantly, within all selected provinces, sample households in Siem Reap consumed most food 
fish, while in Kampong Cham sample households used the least amount of food fish. This maybe due 
to the fact that in Siem Reap province production of fish was high, compared to that in Kampong 
Cham province (Table 8.8). 
 
8.3 Consumers’ perception on food fish 

8.3.1 Trend in the consumption of freshwater fish (FWF)  
The trend in households’ consumption of food fish for the freshwater fish, was based on five-scale 
ranking, meaning that 1 = strong decreased or decreased very much, …….., and 5 = strong increased 
or increased very much (Table 7.9). For big size or high value freshwater fish (HVFWF),  
Table 8.9 shows percentage trend in the household consumption of freshwater food fish. For big-sized 
or high value freshwater fish, 54.6% (Mean = 2.7) of sample households reported that amount of fish 
purchased per time was stable or unchanged. However, 66.3% (Mean = 2.4) said that amount of fish 
catch or fish availability was decreased. Regarding to the size of fish, the highest number of  
households, representing around 78.1% (Mean = 2.2), reported that it was decreased. This means that 
high value freshwater fish is getting less now. Moreover, the quality of the fish remained stable 
(59.8% and Mean = 3.0), but the price has increased (75.6% and Mean = 3.8), resulting from 
decreasing supply of fish. Furthermore, the convenience of using or consuming fish stayed unchanged 
(49.9% and Mean = 2.9). For small-sized or low value freshwater fish, 56.2% (Mean = 2.7) of fish 
users revealed that amount of the fish purchased per time was stable, whereas its availability was 
decreasing (62.4% and Mean = 2.2). In addition, there was a decrease in size and quality of fish 
which was 71.5% (Mean = 2.2) and 60.7% (Mean = 2.9) of sample households, respectively. 
Controversially, the price of small-sized or low value fish was increased with the sound of 76.2% 
(Mean = 3.8) from the households. Furthermore, convenience of using low value fish was stable 
which represented 49.8% (Mean = 2.9) of the sample households. Within all factors, the amount of 
high and low value fish was decreasing (Mean = 2.4). Additionally, size of fish was smaller and 
smaller (Mean = 2.2), and price of high and low value fish was affected (Mean = 3.8).    
 

8.3.2 Difficulties in the consumption of food fish and suggestions 
Difficulties in the consumption of food fish and solutions of the sample households are reported in 
Table 8.10. The greatest difficulty the households encountered in consuming food fish was the lack of 
money to buy fish because they had low income and the price of fish has increased (69.9%). 
Moreover, it was the lack of fish supply in the markets and from catch which resulted from increased 
illegal fishing activities, decreased fish from nature, and lost or destroyed flooded forest (15.8%). 
Another difficulty was high cost on transportation for fish trading because they did not have their own 
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transportation to bring fish to the markets (8.2%). Furthermore, currently some kinds of fish species 
in the markets have disappeared (3.6%), and fishers got low income due to the fact that they received 
low fish catch from nature (2.5%). 
There were some suggestions raised by sample households. One of which was using other meat such 
as pork, chicken, egg and culture fish instead of fish because price of capture or wild fish has 
increased (58%). Additionally, it was to use smaller or low value fish to replace using big or high 
value fish (20.5%). Moreover, fish price should be set and training on fish culture technique for 
improving fish culture production and fish food should be provided (11.3%). More fishing ground 
should be made available for fishing to increase their catch (10.2%). 
Furthermore, regarding to policy or regulation, they requested:  

• Government should have price setting for fish for food for poor people 
• Government should give some subsidize on fishing cost to the poor fishers 
• Government should provide training and extension on fish culture technique to improve and 

increase fish culture activities and production. 
 

PART 9  
SUMMARY, CONCLUSION AND RECOMMENDATION 

Low value fish is very important for human food, fish aquaculture and animal feed. It consists of high 
calcium and good protein for human and animal. It is very important for poor people as well as for 
Cambodian food products such as fish paste, smoked fish, and fermented fish, which can be used for 
household consumption the whole year round. In this study, fishers went to fish almost every day or 
during free time from the rice farming activities for daily food consumption and sold fish for 
additional income for their household.  
 
Overall, the main occupation of the local households in the selected study areas were fishing, fish 
trading, fish culture, rice farming, and other crops. Currently, the number of fishers has decreased 
about 30% to 50% in some areas like in Kampong Chhnang and Kampong Cham provinces, whereas 
it was increased about 10% to 70% in Kandal and Siem Reap provinces in the last 10 years (1999). 
Decreases are due to decrease in fish caught and degradation of fisheries resources. In contrast, for 
increased number of fishers, this is due to population growth, no alternative job, and going fishing 
during free time from agricultural cultivation for daily food consumption. Moreover, some fish 
species have recently disappeared, including Giant Barb (Kul Reang), Malayan leaffish Pristolepis 
faciata (Kantrop Khla), Laotian shad Tenualosa thibaudeaui (Kbok), Osteochilus schlegeli (Lorlork 
Sor), Bala sharkminnow Balantiocheilos melanopterus (Kiet Srong), Amblyrrhynchichthys truncates 
(Kambot Chramos), and Mekong giant catfish Pangasianodon giga (Reach), because of illegal 
fishing gears usage. 
 
Since the government has banned giant snakehead culture, the number of fish farmers has decreased 
in some areas, but some places it still has increased. This is due to the fact that they moved to raise 
fish of other species such as Pangasus Hypophthalmus (Catfish), Silver barb, Walking Catfish 
(Andeng), and Tilapia. Currently, the trash or low value fish supply has decreased and its price has 
increased compared to before. The reason of for less fish supply are use of illegal fishing gears such 
as mosquito net, electro fishing, and modern gears to catch small fish from the wild. 
 
The perceptions on the low value fish were on the small size of fish (i.e. around from 2 cm to 14 cm) 
by specific species. They used gill nets with mesh size of 2-8 centimeters square, small bamboo trap, 
Loeur, and hook long line. The price of fish ranged from 300 - 3000 Riel/Kg, which was dependent 
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on the fish season. Moreover, the impacts of use of low value fish to feed the culture fish was 
positive; however it was very bad for such factors as aquatic resources, the public water, job in the 
local communities and poor households income.  
 
In addition, the trend of natural aquatic resources was decreasing because of decline of amount of low 
value fish supply from nature and of use of low value fish due to higher price. The change of low 
value fish supply was because of low fish caught per household. Regarding to fish size, it was smaller 
and smaller now because of overfishing. The quality of fish were also low because of having to go to 
fish far away from home and keeping fish for around 2 to 3 days per trip. However, the price of the 
fish was increased due to less fish supply. On the other hand, the result showed that there were some 
difficulties and alternative solutions for major fishing and fish-related activities.  
 
In fishing activities in the four selected study areas, there was family and hired labor. In Kampong 
Chhnang and Kandal provinces, the average number of females engaged in family labor ws higher 
than that of male. In contrast, in Kampong Cham and Siem Reap provinces, average number of male 
involved in family labor was higher than that of female. In all provinces, the average number of male 
family labor involved in fishing activities was higher than that of female. The average number of 
male hired labor in fishing activity was higher than that of female. Moreover, in all provinces, the 
number of working days involved in fishing activities for males was higher compared to females. 
This implies that males have more time and are more involved in fishing activities than females. 
Moreover, small scale or family scale fishing activities was mostly done year round because this type 
of fishing was for household consumption and sale for additional income. Apart from that, fishing 
gears used by fishers were mostly gill net (65%), bamboo trap (10%), Hook long line (8%), and 
Scooping net (6%). The other types of gears included Loeur, Bor, Castnet, Chayra, Sayeun, Loarn, 
Sein nets, Sein nets, Tom, River pelagic trawl, Chork, Neam, and Uornhum, (11%). The average 
number of boat for each fisher household was 1, with the average length of 7.3 meters, expected life 
of 8.7 years, and value of USD 290. Furthermore, there were four types of fishing grounds – 
Tonle/lake, small lake/ditch, river/canal, and flooded rice field, and 52 fish species in the study areas. 
The average annual production of fish by gear type was different by fishing ground and gear type, 
with the highest average production of fish from Sien nets (Ourn), while the lowest was from bamboo 
trap (Tru). Amongst the four provinces, the average annual production of fish was highest in Siem 
Reap, followed by Kandal, Kampong Chhnang and Kampong Cham provinces. The purpose for 
fishing was firstly for income, and secondly for fish feeding and household consumption. There was 
different fish distribution between big-sized and small-sized or low value fish. While most fish caught 
was sold to fish traders and directly to markets, few was used for own fish feeding and sold to other 
fish raisers. Additionally, the highest cost in fishing activity was fishing gear, which contributed 
nearly 50% of total production cost. On average, fishers engaging in fishing activities received USD 
1,928 per year per household, equal to USD 911 per person, excluding salary or wage cost on labor. 
Within the four provinces, Siem Reap was the province in which the input cost and gross return was 
the highest. This was because this province had better fishing ground, ecological fisheries, fishing 
skills, and marketing system compared to the other three provinces. Overall, there were negative 
impacts on low value or small-sized fish and humans of using low value fish for aquaculture. 
 
Snakehead culture in Cambodia mainly depended on family labor which was an average of 3 persons. 
However, hired labor was still important when fish harvesting time arrived. Most fish farmers were 
successful in snakehead culture. Pond culture, net in pond, net on the river/canal and cage were 
categories of fish culture which was practiced one time per year in Cambodia. The average period for 
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snakehead culture was 332 days. From 2004 to 2007, there were only six species which were 
cultured. Amongst those species, Channa micropeltes shared the highest contribution. Fry/fingerling 
supplied to fish farmers was mostly from wild collection (67%), and from hatcheries stations (33%). 
Three types of feeding sources were used for snakehead fish farming such as home-made fish, 
freshwater trash fish, and marine trash fish, crab and snail. Home-made and freshwater trash fish 
shared the highest percentage in snakehead fish feed. There were four sources of water supply for 
snakehead culture. Amongst the four, water from canal was mostly used, followed by water from 
river, lake, and rain fed, respectively. When disease occurred on snakehead fish, modern treatment 
using medicine was practiced, whereas traditional treatment was least practiced. Furthermore, 
harvesting snakehead fish was categorized into three grades. Amongst the three, grade 2 (1,281 
g/head) was the highest average number by weight, followed by grade 1 (1,857 g/head) and grade 3 
(845.1 g/head). The harvested snakehead fish culture were mainly distributed to local 
collectors/retailers, local wholesalers/company or directly to local markets, and kept for household 
consumption, respectively. The average capital used in fish culture was around USD 9,367 and 
average net profit per cage culture per year was USD 5,887.   
 
Fish trading was also as important as fish culture and practiced year round in the four selected 
provinces. Most of fish traders in the four provinces prioritized quality of fish, transportation and 
trading places as important concerns. Fishing lots around Tonle Sap Great Lake were the main source 
of fish supply. Amongst the four provinces, Siem Reap was the one which fish traders had fish in the 
highest volume, compared to the others. Nonetheless, the highest average total value of fish bought 
by fish traders per day was in Kampong Chhnang province. Furthermore, average loss rate of fish 
between buying and reselling was least in Kampong Cham province. Additionally, Kampong Cham 
was the leading province in the number of months and days in which fish was traded. However, 
Kampong Chhnang was the only province in which fish traders could receive the highest working 
cost and net income per day. In brief, fish traders played an important role in fish markets in 
Cambodia. They were connectors of fish from fishers or water to consumers or markets. Besides this 
job, fish traders could also be a dependable financial source to fishermen. Moreover, the fish market 
and distribution network was relatively well developed in captured fish in fisheries sector.  
 
As a whole, snakehead culture is profitable. However, it was competitive between using low value 
fish for fish feed and for human food. Thus, not using low value fish for snakehead culture is the best 
choice and if snakehead culture is still wanted to be continued, pellet should be used to replace the 
use of low value fish. Furthermore, in order to improve aquaculture, fishing, trading and using of fish, 
some recommendations are provided as followed: 

• Other fish species with high productivities should be grown. 
• Subsidize and support from the government, NGOs, and relevant agencies on relevant issues 

such as input cost is needed. 
• Training on fish culturing technology is needed to be provided. 
• Alternative fish feed like pellet should be used to replace low value fish or fish-made feed. 
• Fisheries resources management by creating more conservation places in the fishing ground at 

the local communities, replanting flooded forest, and reducing or stopping clearing flooded 
forest for agricultural cultivation should be improved. 

• Financial organizations providing loan without or low interest rate is strongly needed. 
• Fish marketing channel and fish price setting should be improved. 
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Appendix Figure 1.1: Map of the Lower Mekong Basin Countries showing the 
selected provinces in Cambodia. 
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 Appendix Figure 2.1: Map of Cambodia showing the study areas in Kampong 

Chhnang, Kampong Cham, Kandal, and Siem Reap provinces. 

Appendix Figure 1.2: Map of Cambodia showing all provinces and water bodies in 
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Appendix Figure 3.1: Fish production from aquaculture sector from 1984- 2007 (Source: Viseth and 

So Nam, 2008) 
 
 
 
 

 

 

 

 

 

 

 

 

 

         Figure 6.1: Percentage of fry/fingerling distributor 
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  Figure 6.2: Percentage of feed by types supply to snakehead fish culture 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
     
     

      Figure 6.3: Type of water supply for snakehead fish culture in the study areas 
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  Figure 6.4: Percentage of capital source lends by fish farmer 
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LIST OF TABLE - INVESTIGATION 1 - CAMBODIA 
Table 3.1: Total freshwater fish production (including captured and cultured fish)     
                  during 1991-2009.  

Year Captured fish Cultured fish (Capture & Aquaculture) 

1991 74,700 6,700 81,400 

1992 68,900 8,550 77,450 

1993 67,900 7,400 75,300 

1994 65,000 7,640 72,640 

1995 72,500 8,779 81,279 

1996 63,510 9,000 72,510 

1997 73,000 11,534 84,534 

1998 75,700 13,903 89,603 

1999 231,000 14,938 245,938 

2000 245,600 14,410 260,010 

2001 385,000 13,857 398,857 

2002 360,300 14,547 374,847 

2003 308,750 18,410 327,160 

2004 250,000 20,760 270,760 

2005 324,000 25,915 349,915 

2006 422,000 34,160 456,160 

2007 294,340 275,000 569,340 

2008 431,000 40,000 471,000 

2009 465,000 50,000 515,000 
      
Table 3.2: Aquatic resources in the Freshwater Area which support inland fisheries 
                 in Cambodia. 

Area (ha.) 
Land and water resources 

1985-87 1992-93 

1. Permanent water (river, lake, pond, etc.)       567,100       411,100 
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2. Flooded forest       795,400       370,700 

3. Flooded secondary forest       28,200       259,800 

4. Flooded grassland       80,800       84,900 

5. Receding and floating rice-fields       17, 500       29,300 

6. Seasonally flooded crop fields       366,800       529,900 

7. Swamp       12,200       1,400 
Total 1,868,000 1,687,100 

    

 
Table 3.3: Aquatic species of floras and faunas in the Cambodian Mekong system. 

Aquatic floras and faunas Number of species 

1. Aquatic plants 2,300 

2. mammals 130 

3. Aquatic birds (water-birds) > 500 

4. Freshwater fish > 500 

 
Table 3.4: Catch data Giant Mekong Catfish at Dai Fishery and Fishing Lot in   
                 Cambodia, usually one of the 63 Tonle Sap River beg-net (1-15 A,B,C,D,E,F).  

Date Location Total Length Total Weight Tag number Comments 
25-10-99 2A - 190 kg - Sold 
19-11-99 2C 2.34 m 176 kg - Sold, female 
21-11-99 2C - 163 kg - Sold, female 
23-11-99 2C - 200 kg - Sold 
24-10-00 2B 2.18 m 172 kg - Sold, female 
25-10-00 4A - 180 kg - Sold 30,000 Riels 
28-10-00 1B - 135 kg - Sold 1,600 Riel/kg 
28-10-00 1B - 185 kg - Sold, female 
31-10-00 2D - 270 kg - Released 
5-11-00 2C - 170 kg - Released 
9-10-00 4A - 200 kg - Sold 
10-11-00 1D 2.10 m 160 kg - Released, male 
16-11-00 2C 2.35 m 260 kg 017 Released 
26-11-00 2D - 270 kg - Released 
6-12-00 1C 2.64 m 268 kg 001 Released 
24-10-01 2A 1.93 m 116 kg - Released 
27-10-01 2A 2.09 m 185 kg - Released 
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27-10-01 2A 2.01 153 kg - Released 
6-11-01 2A 2.20 m 200 kg - Released 
7-11-01 2C 1.83 m 120 kg - Released 
29-12-01 2C 1.40 m 62 kg - Released 

     18-2-02 13A 0.81 m 15 kg - Released 
20-10-02 2B 2.10 m 152 kg - Sold 
1-11-02 4C 1.29 m 25 kg 094 Released 
10-11-02 2A 2.56 m - 064 Released, died 12-11-02 
18-11-02 2C 2.55 m 181 kg 116 Released 
4-12-02 2A 2.05 m 88 kg 291 Released 

Dec 2002 TSL - 70 kg - Sold 
24-1-03 TSL (lot 6) 1.84 m 70 kg 999 Released 
24-1-03 TSL (lot 6) 1.10 m 16 kg 998 Released 
11-3-03 PVP  - 170 kg - Sold 

Note: TSL: Tonle Sap Lake, PVP: Prey Veng Province 
Table 3.5: Location and type of fish culture system. 

No Provinces/City’s name Type of fish culture 
1 Phnom Penh Cage and pond culture 
2 Kandal  Cage and pond culture 
3 Takeo Cage, pond and rice-fish culture 
4 Kompong Speu Pond culture 
5 Svay Rieng Pond and rice-fish culture 
6 Prey Veng Cage, pond and rice-fish culture 
7 Kompong Cham Cage and pond culture 
8 Kratie Cage and pond culture 
9 Stung Treng Cage culture 
10 Mondul Kiry Non 
11 Ratanakiry Pond culture 
12 Preah Vihear Pond culture 
13 Kompong Thom Cage and pond culture 
14 Siem Reap Cage and pond culture 
15 Battambang Cage and pond culture 
16 Pursat Cage and pond culture 
17 Kompong Chnang Cage and pond culture 
18 Pailin Pond culture 
19 Bantey Meanchey Pond culture 
20 Udor Meanchey Pond culture 

 

Table 4.1: Districts, communes, villages by each province in the study areas. 

Provinces District Commune Village 
Boribo Chnok Tru Chnok Tru  Kg. 

Chhnang Rolea Paear Teuk Haut Prek Reang 
Kong Meas Peam Knong Peam Knong Kg. Cham 
Kg. Seam Kien Chrey Intanel 
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Saang Prasat Phum 2 Kandal 
Ponhea Leu Prek Taten Mongkul 
Siem Reap Chong Kneas Phum 1, 2, 3, 4, 5, 6, and 7 Siem Reap 
Soth Nikum Kg. Khleang Chamkar Yourn 

 
Table 4.2: Main species caught by household in the study area, Kampong Chhnang     
                 province. 

Fish species 
        English Khmer 

Production 
(kg/day/hh.) 

Fish caught change 
After 10 years (%) 

Striped snakehead Trey Ros  3.0 -60 
Climbing perch Kranh  0.5 -60 
Mud Carb  Trey Riel  20.0 -50 
Siamesaelongfin carp Ach Kok  10.0 -60 
Silver barb Chpin  2.0 -60 
Mystus  Kahn Chos  0.7 -70 
Corica laciniata,  Bandol Ampove  30.0 -70 
Mekong Giant barb,  Chkok  1.0 -90 
Small scale mud carb,  Proul  5.0 -60 
Moonlightgrourami, Kam Pleanh  0.5 -60 
Giant snakehead,  Chdaur  0.5 -90 
Striped bony-lip carp,  Kros  2.0 -50 
Catopa,  Kantrob  0.5 -50 
Minnow/ Rasbora Chang Va  10.0 -50 
White eye barb  SraKa kdam  0.5 -60 
 Loach/ botia Kanh Chrouk  1.0 -50 
Glassperch Kanchanh chras  4.0 -50 
Sailfin shark carp Kaek  10.0 -50 
Reddish sheatfish Kes  1.0 -50 
Narrowbarredtigerperc
h, 

Khla  0.5 -60 

 
Table 4.3: Main fish species caught and average caught by local households in Kandal   
                 province.  

        Name of fish species caught 
English Khmer 

Production 
(kg/day/hh.) 

Fish caught 
After 10 years (%) 

Striped snakehead  Ros 15.0 -50 
Climbing perch  Kranh 5.0 -70 
Walking catfish  Andeng 2.0 -70 
Bronze featherback  Slat 5.0 -50 
Silver barb  Chpin 0.5 -80 
Sickle fin barb  Chra Keng 0.5 -80 
Giant bony-lipcarb  Krum 3.0 -50 
Mekong Giant barb  Chakok 2.0 -80 
Small scale mud carb  Proul 8.0 -80 
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Moonlightgrourami  Kam Pleanh 20.0 -40 
Giant snakehead  Chdaur 1.0 -50 
Striped bony-lip carp  Kros 5.0 -40 
Catopa  Kantrob 15.0 -50 
Snail eating catfish  Pra 20.0 -40 
Spotted-ear catfish  Por 1.0 -40 
Asian redtail catfish  Chhlang 10.0 -40 

 

Table 4.4: Fishing activities status by selected villages in Siem Reap province. 

Activities Increase Decreae Reason 
Fishing +8%  Increase in population 
Fish Trading +%  No new trader come in Village of 

Chamkar Yuon 
 

Fish farmer +6%  

Got an extension on a new 
technique and fish larvae from 
local NGO (Neary Khmer 
Organization) 

Fishing +10%  
Rice farmers also come down and 
do fishing and increase in local 
population 

Fish Trading  -10% Increase price of fish and 
gasoline expensive Village of 

Phum 
1,2,3,4,5,6,7  

Fish farmer  -90% 

- Lack of money to buy 
fingerling, low price of fish 
during harvesting time, 
- Lack of technique and spent 
much money for buying fish feed 

 

Table 4.5: Main Species caught by households in the Siem Reap province. 

Fish species caught Production Fish caught 
English Khmer (kg/day/hh.) after10 yrs(%) 

Striped snakehead  Ros 1.0 -60 
Climbing perch  Kranh 7.0 -90 
Walking catfish  Andeng 7.0 -50 
Eel  Antoung 5.0 -50 
Silver barb  Chhpin 4.0 -50 
Sickle fin barb  Chrakeng 5.0 -50 
White eye barb  Sraka kdam 6.0 -50 
Mekong Giant barb  Chkok 5.0 -60 
Small scale mud carb  Prul 3.0 -90 
Moonlightgrourami  K.Pleanh 16.0 -10 
Giant snakehead  Chdaur 4.0 -70 
Striped bony-lip carp  Kros 7.0 -90 
Mystus sp.   Kahn Chos 10.0 -50 
Snail eating catfish  Pra 4.0 -80 
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Mud Carb   Trey Riel 15.0 -20 
Asian redtail catfish  Chlang 7.0 -50 
Fresh water shrimp  Kampeus 20.0 -10 
Reddish sheatfish  Kes 1.0 -50 
 Gian featherback  Kray 1.0 -50 
Ompok hypophthalmus  Ta aon 5.0 -80 
Bronze featherback  Slat 5.0 -70 
Grenadier anchovy  Chugnlunhmon 0.5 -50 
Asiatic minnow  Chunteas plouk 0.5 -20 
Snail eating catfish  Pra Ke 1.0 -40 
Minnow/ Rasbora  Chang Va 5.0 -20 
Glassperch/ glassy 
perchlet  

Kanh chanhchras 1.0 -30 

 

 
Table 4.6: Main fish species and price per unit for low value fish in the study areas.  

Fish species caught Price per unit 
Khmer Scientific (riel/kg) (US$/kg) 

Real Henicorhynch!us siamensis 500 – 3,000 0.12 – 0.73 
Linh Thynnichthys thynnoides 500 – 2,500 0.12 – 0.61 
Kahn Chos Mystus regma 800 – 3,000 0.20 – 0.73 
Kam Pleanh Trichogaster microlepis 800 – 3,000 0.20 – 0.73 
Kros! Osteochilus lini 500 – 3,000 0.12 – 0.73 
Chang Va Rasbora myersi 800 – 3,000 0.20 – 0.73 
Sraka Kdam Cyclocheilichthy 

lagleri/repasson 
600 – 1,000 0.15 – 0.24 

Kanchanh chras Pseudambassis notatus 300 – 500 0.07 – 0.12 
Kam Pream 
(small) 

Polynemus longipectoralis 1,000 –2,000 0.24 – 0.49 

Kaock Arius caelatus 1,000 –3,000 0.24 – 0.73 
Chunh Chuok 
Day 

Spotted algae eater 500 – 1,500 0.12 – 0.37 

Chongwa 
Ronoung 

Lobocheilos melanotaenia 500 – 2,500 0.12 – 0.61 

Bandol Ampov Clupeichthys assarnensis 2,000- 3,500 0.49 – 0.85 
Chuntus Pluk Paralaubuca typus 500 – 2,000 0.12 – 0.49 
Sleuk Reusey Paralaubuca riveroi 500 – 2,500 0.12 – 0.61 
Ach Kok Labiobarbus siamensis 500 – 2500 0.12 – 0.61 
Chakok (small) Cyclocheilichthys enoplos 1,500 – 3,000 0.37 – 0.73 
Kaek (small) Labeo chrysophekadion 1,000 – 3,000 0.24 – 0.73 
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Table 4.7: The impacts of use of low value fish to feed the cultured fish and reason. 

The factors affected Ranking Reason 
The natural aquatic 
resources Very bad Aquatic resources depletion, fish production decrease 

The aquaculture Good For fish feeding, fast growth-out, saving time, good 
taste 

The public water Bad Water pollution, dirty water with bad smelling and 
many grease of fish in the water 

The food of poor Bad Loss of fish food for poor people, due to higher price 
of fish, so they cannot affordable 

The job of 
community Bad 

Loss of job due to low fish catch and low income for 
the poor households, lead to migrant out for seeking 
job opportunities outside village 

The income of 
fishers Bad Daily households income was decreased, cannot 

affordable 

 

 

Table 4.8: Difficulties or risk & alternative solutions for major fish-related activities 

Description Fishing Fish trading Aquaculture Use of fish 
1. Difficulties     
1.1 - Lack of money 

for buying fishing 
gears/equipments 

- Lack of fish 
supply from fishers 

- Snakehead 
culture was 
banned by the 
government 

- Have higher 
price of fish 

1.2 - High inputs cost 
(i.e. fuel, food etc.) 
- Low profits 
 

High price of fish 
 

- Lack of 
technique and 
method on fish 
raising   

- Lack of fish 
food for daily 
consumption 

1.3 - Low fish catch 
for local household 
- Storming during 
raining season and 
go to fish 

- Have high input 
costs 
- Low profits 

- The price of 
feed is higher 
 

- Low daily 
income and 
cannot 
affordable 

2. Solutions     
2.1 Need credits 

without or low 
interest rate 

- Find more fishers 
or fish suppliers  

- Grow other 
species with high 
productivities  

- Increasing and 
developing fish 
culture activities 
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2.2  - Increase price of 
fish 
- Need subsidize or 
helps and support 
from the 
government or 
NGOs 

- Increasing price 
of fish and fine 
more fish buyers 
- Need to improve 
fish marketing 
channel and fish 
price setting 

- To provide 
training on fish 
culturing 
technology 
 

- Reducing fish 
export  
 
 

2.3 - Improve fisheries 
resources 
management by 
create more 
conservation 
places in the 
fishing ground at 
the local 
communities, 
replanting flooded 
forest and reducing 
cutting or stopping 
clearing flooded 
forest for 
agricultural 
cultivation 
- Should be careful 
with the natural 
weather 

- Need to reduce 
input costs by 
different ways or 
subsidize from the 
government 

-Use alternative 
fish feeding  
- Need fish feeds 
suppliers and 
helps or subsidies 
from the 
government/ 
NGOs/agencies 

- Improve their 
daily income by 
create alternative 
livelihoods for 
the poor people - 
livestock rearing 
etc. 

Table 5.1: Age distribution of the sample households by sex. 

Male Female Total Age group 
(year) No. (%) No. (%) No. (%) 

20 – 30 37 15.42 16 6.67 53 22.08 
31 – 40 56 23.33 12 5.00 68 28.33 
41 – 50 46 19.17 26 10.83 72 30.00 
51 – 60 26 10.83 8 3.33 34 14.17 

61 and above 7 2.92 6 2.50 13 5.42 
Total 172 71.67 68 28.33 240 100.00 

Table 5.2: Education distribution of the sample household by sex in all  
                 provinces. 

Male Female Total 
Education level No. (%) No. (%) No. (%) 

Illiterate 36 15.00 21 8.75 57 23.75 
Primary 88 36.67 35 14.58 123 51.25 
Secondary 37 15.42 10 4.17 47 19.58 
High school 11 4.58 2 0.83 13 5.42 
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Higher 0 0.00 0 0.00 0 0.00 
Total 172 71.66 68 28.33 240 100.00 

 
 

 
Table 5.3: Average, min, max year of fishing experience by education, sex and  
                 province of   sample households in the study area. 

Experiences (number of year in fishing) 
Female Male All  

Education Avg. Min Max Avg. Min Max Avg. Min Max 
Kampong Chhnang (n=60) 
Illiterate 22 12 30 20 10 35 21 10 35 
Primary 19 4 30 21 5 50 21 4 50 
Secondary 15 10 20 21 10 28 19 10 28 
High school 0 0 0 0 0 0 0 0 0 
Total 20 4 30 21 5 50 21 4 50 
 Kampong Cham (n=60) 
Illiterate 21 10 30 20 10 30 21 10 30 
Primary 13 13 13 18 6 30 18 6 30 
Secondary 4 4 4 11 3 25 11 3 25 
High school    18 2 30 18 2 30 
Total 17 4 30 16 2 30 16 2 30 
 Kandal (n=60) 
Illiterate 23 5 30 20 5 40 21 5 40 
Primary 17 2 35 22 8 40 20 2 40 
Secondary 18 8 25 16 5 30 17 5 30 
High school 30 30 30 7 5 8 14 5 30 
Total 20 2 35 19 5 40 19 2 40 
Siem Reap (n=60) 
Illiterate 18 5 30 18 4 30 18 4 30 
Primary 20 8 33 24 7 40 22 7 40 
Secondary 35 30 40 8 3 15 17 3 40 
High school 50 50 50 20 20 20 30 20 50 

Total 22 5 50 21 3 40 21 3 50 
Table 5.4: Average, min, max year of fishing experience by education and sex of  
                 sample households in all province. 

Experiences (number of year in fishing) 
Female Male All Education 

Level Average Min Max Average Min Max Average Min Max 
Illiterate 21 5 30 20 4 40 20 4 40 
Primary 19 2 35 21 5 50 20 2 50 
Secondary 19 4 40 14 3 30 15 3 40 
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High school 40 30 50 16 2 30 20 2 50 
Total 20 2 50 19 2 50 19 2 50 

Table 5.5: Average size of sample household by sex and province 

Sample households (n=240) 
Female Male All Province 

Avg. Min Max Avg. Min Max Avg. Min Max 
Kg. Chhnang 6.8 2 11 6.0 2 10 6.2 2 11 
Kg. Cham 6.3 4 10 5.4 3 13 5.5 3 13 
Kandal 6.2 3 10 5.9 2 9 6.0 2 10 
Siem Reap 5.9 2 10 6.1 2 12 6.0 2 12 

Total 6.2 2 11 5.8 2 13 5.9 2 13 

Table 5.6: Average, min, and max size of family labor involved in all activities of    
                 sample household by province. 

Female Male All Province Avg. Min Max Avg Min Max Avg Min Max 
Kg. Chhnang 1.5 0 6.0 1.7 0 4.0 3.2 1 8.0 
Kg. Cham 1.3 0 4.0 1.4 0 4.0 2.7 1 7.0 
Kandal 1.5 0 4.0 1.5 0 6.0 3.0 1 9.0 
Siem Reap 1.3 0 4.0 1.5 0 4.0 2.8 1 8.0 

Total 1.4 0 6.0 1.5 0 6.0 2.9 1 9.0 

Table 5.7: Average number of family labor involved in fishing activities by sex and    
                 province.                  

Male Female  
Province Average Min Max Average Min Max 

Kg. Chhnang 1.9 1 6 1.3 1 3 
Kg. Cham 1.1 1 3 1.3 1 2 
Kandal 1.5 1 4 1.2 1 3 
Siem Reap 1.6 1 3 1.1 1 2 

Total 1.5 1 6 1.2 1 3 

Table 5.8: Average number of family labor involved in fish culture by sex and     
                 province.  

Male Female Province Average Min Max Average Min Max 
Kg. Chhnang 1.8 1 3 1.0 1 1 
Kg. Cham 1.3 1 2 1.3 1 2 
Kandal 1.1 1 2 1.0 1 1 
Siem Reap 1.7 1 7 1.1 1 2 

Total 1.6 1 7 1.1 1 2 

Table 5.9: Average size of hired labor involved in fishing activities by sex and  
                 province. 

Female Male Province Avg. Min Max Avg. Min Max 
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Kg. Chhnang 1.5 1 2 1.6 1 2 
Kg. Cham - - - - - - 
Kandal - - - 2.5 2 3 
Siem Reap 2.0 2 2 2.2 1 8 

Total 1.7 1 2 2.1 1 8 

 

Table 5.10:  Average number of working day per year of sample household  
                    involved in   fishing activity by sex and province.  

           Female            Male Province 
Avg. Min Max Avg. Min Max 

Kg. Chhnang 154.5 10 360 216.4 2 365 
Kg. Cham 247.1 100 340 183.4 24 360 
Kandal 244.4 45 360 246.7 20 360 
Siem Reap 258.6 25 365 291.6 75 365 

Total 222.1 10 365 234.4 2 365 

 

Table 5.11: Average percentage of working day by activity for family and hired labor  
                   and priority of work by activities for the future.  

(%) of working day labor Ranked 
(1=least,…10=most) 

Family labor Hired labor Priority in the future Activities 

Avg. Min Max Avg. Min Max Avg. Min Max 
1. Fishing  79.2 12 100 86.8 2.5 100 9.4 5 10 
2. Fish trading  81.3 33 100 - - - 9.6 8 10 
3. Hatch/Nursery  - - - - - - - - - 
4. Fish aquaculture 71.8 10 100    8.0 4 10 
5. Horticulture 45.3 3 100 86.0 6 100 8.6 3 10 
6. Animal raising 62.3 24 100    7.5 2 10 
7. Hire, paid works 75.8 2 100 54.5 8 100 8.3 1 10 
8. Rice farming 68.9 10 100 95.3 10 100 9.6 2 10 

Table 5.12: Percentage of household fishing during each season by province.   

Kg. Chhnang Kg. Cham Kandal Siem Reap All Fishing season No. (%) No. (%) No. (%) No. (%) No. (%) 
Open season  127 54.5 55 22.7 116 43.1 57 22.7 355 35.7 
Closed season 4 1.7 30 12.4 6 2.2 10 4.0 50 5.0 
All season  102 43.8 157 64.9 147 54.6 184 73.3 590 59.3 

Total 233 100.0 242 100.0 269 100.0 251 100.0 995 100.0 
Note: Open season (October-May), Closed (June-September), All season (Whole year) 

Table 5.13: Average duration involved in fishing activity of selected sample household    
                   by province. 
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Province Avg. Min Max 
Kg. Chhnang 5.8 1 12 
Kg.Cham 5.0 1 12 
Kandal 6.4 2 12 
Siem Reap 7.8 1 12 

Total 6.3 1 12 

 
Table 5.14: Percentage of household on purpose of fishing activity by type of village –     
                   fishing, fishing cum farming and farming in 2003.  

 Fishing 
Fishing cum 

farming  Farming  All villages  
Purpose of  fishing - % of households by village type  
  Consumption only 0.00 29.63 27.41 19.01 
  Sale only 40.00 45.93 33.33 39.76 
  Sale and consumption 55.00 11.11 6.67 24.88 
  NA 5.00 13.33 31.85 16.35 

Source: Rab. M. A. H. Navy et al. (2006) 
Table 5.15: Average number of gear used by household by type and province. 

Kg. Chhnange Kg.  Cham Kandal Siem Reap All 
Type of gear % of 

hh.  Avg. 
% of 
hh. Avg. 

% of 
hh. Avg. 

% of 
hh. Avg. 

% of 
hh. Avg. 

Gillnet 60.4 6.2 35.6 4.2 60.8 11.1 30.6 34.2 64.8 10.9 
bamboo trap 2.1 17.5 19.2 11.5 0.6 30.0 20.1 2.4 10.0 10.2 
Hook long line 9.9 8.4 10.2 4.9 3.8 8.6 6.7 10.8 7.9 8.0 
Scooping net 0.5 1.0 0.0  0.6 1.0 29.9  6.4 1.0 

Loeur 0.0  0.6 2.0 8.2 
245.

4 0.0  2.1 228.0 
Bor 0.0  0.0  0.0  6.0 1.6 1.2 1.6 
Castnet\  1.6 1.0 2.3 1.3 1.9 1.0 0.0  1.5 1.1 
Chayra  3.1 1.0 0.0  2.5 1.3 0.0  1.5 1.1 

Sayeun 0.5 
300.

0 2.8 3.0 0.0  0.7 
1,000.

0 1.1 187.9 
Loarn 0.0  2.8 46.0 0.0  0.0  0.8 46.0 
Sein nets 0.0  1.7 1.0 0.0  0.7 1.0 0.6 1.0 
Krasom 0.0  0.0  0.0  3.0 255.0 0.6 255.0 
Tom 0.0  1.7 30.0 0.0  0.0  0.5 30.0 
River pelagic 
trawl 0.0  0.6 2.0 0.0  1.5 12.0 0.5 8.7 
Chork 0.0  0.0  1.3 1.0 0.0  0.3 1.0 
Neam 0.0  0.0  0.6 1.0 0.0  0.2 1.0 
Brush park 0.5 1.0 0.0  0.0  0.0  0.2 1.0 
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Note: Gillnet (Mong), Loub (bamboo trap), Hook long line (Santuch ro norng), Scooping net (Thnorng/Chnouk), Sein nets 
(Uorn), River pelagic trawl (Manh), Brush park (Samrash).  
 

Table 5.16: Average value of fishing gear per unit (US$) by gear type. 

Value per unit  
(US$) 

Life of gear  
(No. of year use) Type of gear 

Avg. Min Max Avg. Min Max 
Gillnet  36.8 0.2 1,340 1.2 0.1 10 
Hook long line 11.1 0.0 80 1.5 0.3 12 
Trap  195.6 2.0 1,375 1.9 1.0 8 
Bor 396.4 47.5 1,000 1.9 1.0 3 
Loeur 163.8 1.0 500 1.1 1.0 2 
Chnok 57.5 45.0 70 2.0 1.0 3 
Sayeun 175.2 1.3 950 2.3 1.0 3 
Krasom 1.4 0.4 4 1.0 1.0 1 
Chaira 320.0 125.0 1,100 4.7 2.0 10 
Tom 11.3 3.8 25 2.7 2.0 4 
Sein nets  686.3 20.0 2,500 7.0 1.0 20 
Castnet 36.3 15.0 113 4.5 2.0 6 
Neam 250.0 250.0 250 5.0 5.0 5 
River pelagic trawl  10.7 0.1 20 2.3 1.0 5 
Brush park  200.0 200.0 200 3.0 3.0 3 
Loarn 20.5 0.4 75 1.6 1.0 2 
Tru  13.5 2.0 25 3.0 3.0 3 

Note: Gillnet (Mong), Loub (Loub with bamboo fence trap), Hook long line (Santuch ro norng), Scooping net 
(Thnorng/Chnouk), Sein nets (Uorn), River pelagic trawl (Manh), Castnet (Somnanh), Brush park (Samrash).  
 

Table 5.17: Average number of working month per year by type of gear and province. 

Kg. 
Cham 

Kg. 
Chhnang Kandal 

Siem 
Reap All province Type of gear 

Avg. Avg. Avg. Avg. Avg. Min Max 
Bor    7 7 3 12 
Loeu 5  7  7 2 12 
Trap  5 4 10 9 7 0 12 
Scooping net   5 8  7 5 8 
Gillnet  5 6 6 7 6 0 12 
Chayra  5 6  6 1 9 
Chnok   5  5 2 8 
River pelagic 
trawl  4   6 5 4 6 
Sayeun 4 6  7 5 2 10 
Hook long line   4 4 4 6 4 1 12 
Castnet  4 5 3  4 0 9 
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Uorn 3 2  9 4 1 9 
Krasom    3 3 1 5 
Lorn 3    3 2 4 
Neam   2  2 2 2 
Tom 2    2 1 3 
Tru 2    2 2 2 
Brush park  2   2 2 2 

Note: Trap (Loub with bamboo fence trap), Scooping net (Thnorng/Chnouk), Gillnet (Morng), River pelagic trawl 
(Manh), Hook long line (Santuch ro norng), Castnet (Somnanh), Brush park (Samrash). 

 

Table 5.18: Descriptive analysis of fishing boat in the study area. 

Description Unit Avg. Min Max 
Number of boat  (No.) 1.1 1.0 3 
Expected life use of boat  (year) 8.7 1.0 20 
Length  of boat  (m) 7.3 1.2 13 
Width  (m) 1.3 0.3 3 
High  (m) 0.6 0.2 7 
Value per unit  (US$) 290.8 8.0 2,500 

 

 
 

 
 

Table 5.19: Number, horsepower, expected life and values of engine boat used by  
                   sample households in the selected study areas. 

Province name Characteristic 
Kg. Chhnang Kg. Cham Kandal Siem Reap 

All 

Number of engine (no.) 
Average   1              1  1  1  1  
Min 1              1  1  1  1  
Max 1              1  1               2  2  
Horsepower (hp) 
Average 9              5  7  15  10  
Min 4              3  3                -           -    
Max 24              7  17  24  24  
Expected life of engine use (no. of year) 
Average 5              6  6  6  6  
Min 2              1  1  1  1  
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Max 12            12  28  20  28  
Value per unit (US$) 
Average 196          100  152  277  201  
Min 25            40  25  50  25  
Max 1,000          130  500  1,500  1,500  

 
 

Table 5.20: Type of fishing ground by province in the study areas. 

Kg. Chhnang Kg. Cham Kandal Siem Reap All Fishing ground No. (%) No. (%) No. (%) No. (%) No. (%) 
Flooded rice 
field 0 0.0 5 31.3 1 2.3 16 16.7 22 9.6 
River/Canal 3 4.1 5 31.3 3 7.0 26 27.1 37 16.2 
Small lake/Ditch 15 20.3 5 31.3 19 44.2 41 42.7 80 34.9 
Tonle/Lake 56 75.7 1 6.3 20 46.5 13 13.5 90 39.3 

Total 74 100.0 16 100.0 43 100.0 96 100.0 229 100.0 

 
Table 5.21: Distance (meter) from fishing ground to the house by province. 

Province name Avg. Min Max 
Kg. Chhnang (n=60)    5,247.7  10      65,000  
Kg. Cham (n=60)    1,637.3  6      10,000  
Kandal (n=60)    2,245.4  10      15,000  
Siem Reap (n=60)    8,806.9  6     100,000  

All    4,506.6  6     100,000  

 

 

Table 5.22: Average annual production (kg/year) by type of gear. 

Type of gear Avg. Min Max 
Gillnet 1,437 8 18,000 
Hook long line 353 18 1,200 
Bamboo trap 2,495 20 17,500 
Bor 1,869 450 3,000 
Loeur 4,741 375 15,000 
Chork 140 100 180 
Sayeun 1,969 100 5,400 
Krasom 678 450 1,040 
Chaira 844 450 1,456 
Tom 410 90 840 
Sein nets  192,775 200 765,000 
Castnet  258 30 1,125 
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Neam 1,500 1,500 1,500 
River pelagic trawl  959 350 1,568 
Brush park 150 150 150 
Loarn 210 90 360 
Tru 135 90 180 

Note: Trap (Loub with bamboo fence trap), Scooping net (Thnorng/Chnouk), Gillnet (Morng), River pelagic trawl 
(Manh), Hook long line (Santuch ro norng), Castnet (Somnanh), Brush park (Samrash). 
 
 

Table 5.23: Average production per year by gear type and province. 

Kg. 
Cham 

(n=137) 

Kg. 
Chnange 
(n=151) 

Kandal 
(n=127) 

Siem 
Reap 

(n=93) 
All Province 

(n=508) Type of gear 

Avg. Avg. Avg. Avg. Avg. Min Max 
Bor - - -    1,869     1,869       450     3,000  
Chaira -          906          750  -       844       450     1,456  
Chork - -         140  -       140       100        180  
Krasom - - -       678        678       450     1,040  
Loeu          375  -      5,077  -    4,741       375   15,000  
Lorn          210  - - -       210         90        360  
Loub          592           365          450     5,143     2,495         20   17,500  
Magnn          350  - -    1,264        959       350     1,568  
Morng          392        1,153       2,045     2,425     1,437           8   18,000  
Neam - -      1,500  -    1,500    1,500     1,500  
Santuoch          232           397          448        437        353         18     1,200  
Sayeun       2,144           810  -    2,250     1,969       100     5,400  
Somnagn          145           503          163  -       258         30     1,125  
Thnorng -     22,500       1,500  -  12,000    1,500   22,500  
Tom          410  - - -       410         90        840  
Tru          135  - - -      135        90        180  
Sein nets (Uorn)       2,033  - -  765,000  192,775       200  765,000  
Brush park 
(Samrash) - 

          
150  - -         150       150        150  

Table 5.24: Average annual production (kg) per household by province. 

Province Avg. Min Max 
Kg. Chhnang 2,956 240 22,900 
Kg.Cham 1,142 75 7,800 
Kandal 4,536 100 18,000 
Siem Reap 17,161 350 766,000 

Total 6,449 75 766,000 

Table 5.25: Percentage distribution of fish caught from capture and aquaculture of big   
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                   size and low value fish. 

Capture Aquaculture Type of fish used Big fish  LVF Big fish LVF 
1. For food (fresh and processed)  20.2 21.6 41.7 1.8 
2. Use fish for feed fish culture of HH.  2.9 12.1 0.0 0.0 
3. Sold to other for feeding their fish culture  2.8 17.8 0.0 0.0 
4. Sold at the marked (%) 31.3 21.1 18.5 48.0 
5. Sold to middlemen, traders (%) 42.7 27.4 39.7 50.2 

 



TECHNICAL REPORTS: INVESTIGATIONS 2007-2009 

 122 

Table 5.26: Big size of fish species distribution by fishing ground or ecological. 

Fishing ground 

Name of fish species  
Flooded 
rice field River/Canal 

Small 
lake/pond/ditch 

Tonle/Great 
Lake Total 

No.  Scientific name Khmer No. (%) No. (%) No. (%) No. (%) No. (%) 
1 Clarias sp. Andeng 13 9.1 8 6.7 46 9.3 9 2.9 67 8.9 
2 Puntus sp. Angkat prak   0.0   0.0 1 0.2 1 0.3 1 0.1 
3 Ophisternon bengalense Antung 2 1.4   0.0 5 1.0   0.0 7 0.9 
4 Danio sp. Changwa   0.0 1 0.8 1 0.2   0.0 2 0.3 
5 Channa micropeltes Chhdaur 1 0.7 3 2.5 5 1.0 4 1.3 9 1.2 
6 Cyclocheilichthys sp. Chhkok 8 5.6 9 7.5 21 4.3 47 15.1 38 5.0 
7 Macrognathus sp. Chhlonh 1 0.7 1 0.8 1 0.2   0.0 3 0.4 
8 Hypsibarbus sp. Chhpin 14 9.8 17 14.2 54 10.9 47 15.1 85 11.2 
9 Mystus nemurus Chhlang 10 7.0 14 11.7 48 9.7 33 10.6 72 9.5 
10 Puntioplites sp. Chrakaing 15 10.5 13 10.8 57 11.5 49 15.8 85 11.2 
11 Oxyeleotris marmorata Damrey 1 0.7 1 0.8 11 2.2 2 0.6 13 1.7 
12 Labeo chrysophekadion Kaek 3 2.1   0.0 8 1.6 21 6.8 11 1.5 
13 Catlocarpio siamensis Kahao   0.0   0.0 1 0.2   0.0 1 0.1 
14 Barbodes sp. Kahe   0.0   0.0 3 0.6   0.0 3 0.4 
15 Channa lucius Kanh chorn chey 2 1.4   0.0 5 1.0   0.0 7 0.9 
16 Pristolepis fasciata Kantrawb   0.0   0.0 1 0.2   0.0 1 0.1 
17 Parambassis wolffi Kantrong Breng   0.0   0.0 1 0.2 1 0.3 1 0.1 
18 Tenualosa thibaudeaui Kbork   0.0   0.0 1 0.2   0.0 1 0.1 
19 Micronema apogon sp. Kes 2 1.4 1 0.8 5 1.0 5 1.6 8 1.1 
20 Hampala dispar sp. Khmann 2 1.4 1 0.8 7 1.4 2 0.6 10 1.3 
21 Mastacembelus sp. Kchoeung    0.0 1 0.8 2 0.4 3 1.0 3 0.4 
22 Belodontichthys dinema Klaing hay 7 4.9 2 1.7 16 3.2 4 1.3 25 3.3 
23 Chitala sp. Krai 1 0.7 1 0.8 1 0.2 3 1.0 3 0.4 
24 Hemisilurus mekonginsis Kromorm 1 0.7   0.0 4 0.8   0.0 5 0.7 
25 Wallago attu Kror poat   0.0 1 0.8 4 0.8 1 0.3 5 0.7 
26 Cirrhinus microlepis Krawlang 6 4.2   0.0 7 1.4   0.0 13 1.7 

27 
Osteochilus 
melanopleurus Krum 2 1.4 3 2.5 6 1.2 21 6.8 11 1.5 
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28 Poropuntius sp. Lolok saw   0.0   0.0 4 0.8   0.0 4 0.5 
29 Zenarchopterus sp. Phtoung 4 2.8 5 4.2 6 1.2 2 0.6 15 2.0 
30 Pangasius larnaudiei Po 2 1.4 2 1.7 2 0.4 10 3.2 6 0.8 
31 Pangasianodon sp. Pra 8 5.6 3 2.5 14 2.8 6 1.9 25 3.3 
32 Leptobarbus hoeveni Prorlung 1 0.7 1 0.8 2 0.4   0.0 4 0.5 
33 Boesemania microlepis Promah   0.0 1 0.8 5 1.0 11 3.5 6 0.8 
34 Cirrhinus sp. Pruol 2 1.4 2 1.7 3 0.6 2 0.6 7 0.9 
35 Channa marulius Rows 21 14.7 12 10.0 74 15.0 11 3.5 107 14.1 
36 Wallago attu Sanday   0.0   0.0 3 0.6 7 2.3 3 0.4 
37 Notopterus notopterus Slat 9 6.3 12 10.0 49 9.9 6 1.9 70 9.2 
38 Ompok sp. Ta aun 1 0.7 1 0.8 4 0.8 1 0.3 6 0.8 
39 Mystus filamentus Tanel 1 0.7 1 0.8 1 0.2   0.0 3 0.4 
40 Probarbus sp. Trawsak   0.0   0.0   0.0 1 0.3 0 0.0 

 
Table 5.27: Small or low value fish species distribution by fishing ground or ecological. 

Fishing ground 

Name of fish species  
Flooded rice 

field River/canal 
Small 

lake/pond/ditch Tonle/Great Lake Total 
No.  Scientific name Khmer No. (%) No. (%) No. (%) No. (%) No. (%) 

1 Clarias sp. Andaing 1 0.5 2 1.0 4 0.7   0.0 7 0.5 
2 Puntus sp. Angkat prak 3 1.4 2 1.0 7 1.2 2 0.5 14 1.0 
3 Labiobarbus siamensis Arch kok 16 7.3 11 5.5 47 7.8 26 5.9 100 6.9 
4 Clupeoides sp. Bondoul Ampov   0.0   0.0   0.0 1 0.2 1 0.1 
5 Danio sp. Changwa 6 2.8 5 2.5 8 1.3 6 1.4 25 1.7 
6 Cyclocheilichthys sp. Chhkok 1 0.5 3 1.5 8 1.3 4 0.9 16 1.1 
7 Macrognathus sp. Chhlonh 2 0.9 2 1.0 8 1.3   0.0 12 0.8 
8 Hypsibarbus sp. Chhpin 4 1.8 4 2.0 12 2.0 6 1.4 26 1.8 
9 Coilia sp. Chhon Luonluanh   0.0 1 0.5   0.0 2 0.5 3 0.2 

10 Pangasius sp. Chhwiet   0.0   0.0 2 0.3 10 2.3 12 0.8 
11 Mystus nemurus Chlang 3 1.4 2 1.0 9 1.5 4 0.9 18 1.2 
12   Chorchuk daiy 2 0.9 1 0.5 4 0.7 1 0.2 8 0.5 
13 Puntioplites sp. Chrakaing 7 3.2 9 4.5 20 3.3 14 3.2 50 3.4 
14 Parachela sp. Chunteas Pluk 5 2.3 6 3.0 10 1.7 37 8.5 58 4.0 
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15 
Macrochirichthys 
macrochirus Dangkteng   0.0 1 0.5   0.0   0.0 1 0.1 

16 Labeo chrysophekadion Kaek 1 0.5 1 0.5 8 1.3 10 2.3 20 1.4 
17 Barbodes sp. Kahe   0.0   0.0 1 0.2 1 0.2 2 0.1 
18 Trichogaster microlepis Kam phleanh 15 6.9 19 9.5 47 7.8 17 3.9 98 6.7 
19 Kryptopterus sp. Kamphliev   0.0   0.0 1 0.2   0.0 1 0.1 
20 Mystus sp. Kanchos 14 6.4 15 7.5 45 7.5 29 6.6 103 7.1 
21 Parambassis sp. Kanh chanhcrash 2 0.9 3 1.5 7 1.2 2 0.5 14 1.0 
22 Botia sp. Kanhchrouk 2 0.9 5 2.5 11 1.8 17 3.9 35 2.4 
23 Trichogaster pectoralis Kawnthor 1 0.5   0.0 1 0.2   0.0 2 0.1 
24 Pristolepis fasciata Kantrob 10 4.6 6 3.0 22 3.7 4 0.9 42 2.9 
25 Parambassis wolffi Kantrong Breng 4 1.8 4 2.0 3 0.5   0.0 11 0.8 
26 Hampala dispar sp. Khman   0.0 1 0.5 1 0.2 3 0.7 5 0.3 
27 Mastacembelus sp. Kchoeung   0.0   0.0 1 0.2   0.0 1 0.1 
28 Belodontichthys dinema Klainghay 1 0.5   0.0 3 0.5   0.0 4 0.3 
29   Kompeos 2 0.9   0.0 3 0.5 2 0.5 7 0.5 
30 Anabas testudineus Kranh 19 8.7 13 6.5 46 7.6 8 1.8 86 5.9 
31 Chitala sp. Kray 2 0.9 2 1.0 3 0.5   0.0 7 0.5 
32 Hemisilurus mekonginsis Kromorm 2 0.9   0.0 2 0.3   0.0 4 0.3 
33 Wallago attu Kror poat   0.0   0.0 1 0.2   0.0 1 0.1 
34 Cirrhinus microlepis Krorlang 2 0.9 3 1.5 14 2.3 1 0.2 20 1.4 
35 Osteochilus sp. Kros 20 9.2 19 9.5 67 11.1 68 15.6 174 11.9 
36   Ksok   0.0   0.0 1 0.2   0.0 1 0.1 
37   Leas 1 0.5 1 0.5   0.0   0.0 2 0.1 
38 Thynnichthys thynnoides Linh 5 2.3 6 3.0 13 2.2 15 3.4 39 2.7 
39 Poropuntius sp. Lolok sor 1 0.5 1 0.5   0.0 2 0.5 4 0.3 

40   
Mixed small 
fishes 2 0.9   0.0 1 0.2   0.0 3 0.2 

41 Cirrhinus jullieni Phka Char 1 0.5   0.0 1 0.2   0.0 2 0.1 
42 Cirrhinus sp. Phka kor 2 0.9   0.0 2 0.3   0.0 4 0.3 
43 Zenarchopterus sp. Phtong   0.0   0.0   0.0 1 0.2 1 0.1 
44 Pangasianodon sp. Pra   0.0   0.0 2 0.3   0.0 2 0.1 
45 Leptobarbus hoeveni Prolung 1 0.5   0.0 2 0.3 1 0.2 4 0.3 
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46 Boesemania microlepis Proma 3 1.4 5 2.5 6 1.0 3 0.7 17 1.2 
47 Cirrhinus sp. Pruol   0.0   0.0   0.0 1 0.2 1 0.1 
48 Henicorhynchus sp. Riel 35 16.1 33 16.4 105 17.4 101 23.1 274 18.8 
49 Notopterus notopterus Slat 2 0.9   0.0 3 0.5 2 0.5 7 0.5 
50 Paralaubuca sp. Slak russey 5 2.3 4 2.0 12 2.0 16 3.7 37 2.5 
51 Cyclocheilichthys sp. Srorka kdam 12 5.5 9 4.5 28 4.7 18 4.1 67 4.6 
52 Mystus filamentus Tanel 1 0.5 1 0.5   0.0   0.0 2 0.1 
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Table 5.28: Cost, gross return and net profit of household per year and profit per   
                   person per year. 

Description 
Kg. 

Chhnang 
Kg. 

Cham Kandal Siem Reap All 
1. Total production cost (US$/year) 

Fishing gears 25 16 62 165 67 
Boats 50 14 37 56 40 
Engines 46 23 31 62 44 
Total costs 121 53 130 283 150 

2. Gross return (US$/household/year) 
 1,845 796 2,646 3,237 2,078 
3. Net profits  (US$/hh./year) 
 1,724 743 2,516 2,954 1,928 
4. Net profits per capita (US$/person/year) 
 655 594 1,152 1,231 911 

Table 5.29: Average annual total fish production (kg) by size of fish and province. 

Province name All 
 Size of fish 
  

Kg. 
Chhnang 

Kg.  
Cham Kandal 

Siem 
Reap No. (%) 

Small fish 910 345 521 1705 853 76.3 
Big fish 1941 829 4359 3791 2744 23.7 
Total production 2852 1174 4880 5496 3597 100.0 

Table 5.30: Impact of using small or low value fish to feed the culture fish by impact level.  

Natural 
aquatic 

resources 

 
 

Aquaculture 

 
Public 
water 

 
The food of 

poor 

 
Job of 

community 

 
Income of 

fishers Level of 
impact No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) 
Very bad 42 12.1 2 0.6 13 3.8 13 3.8 7 7.4 4 1.2 
Bad 296 85.5 32 9.2 228 65.9 295 86.8 66 69.5 232 69.7 
Normal 8 2.3 15 4.3 52 15.0 31 9.1 15 15.8 13 3.9 
Good  - - 252 72.8 2 0.6 1 0.3 7 7.4 83 24.9 
Very good - - 32 9.2 - - - -   1 0.3 
Total 346 100.0 333 100.0 295 100.0 340 100.0 95 100.0 333 100.0 

Table 5.31: Impact of small or low value fish to the natural aquatic resources and reasons.  

Reason of impact factors No. (%) 
1. Natural aquatic resources 
Decrease small fish production due to catch small for feeding aquaculture 177 51.3 
Decrease small fish from the natural, therefore lack of feeding for big fish in the 
fish stock 11 3.2 
Destroy fries fish in the natural fisheries resources, due to catch fries fish for 
aquaculture 65 18.8 
Make loosed some kind fish species in the natural or fisheries resources 64 18.6 
Decreasing fish production from the wild fish 24 7.0 
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Increase illegal fishing activities, due to high price of small fish and market 
demand 4 1.2 
2. Aquaculture   
Make fish grow fast, high living rate of fish, growing fast and get high profit. 258 81.4 
Need a lot of small fish to make fish feed 24 7.6 
Lose fish culture work in the future because difficult to find the small fish for 
feeding 25 7.9 
Increase price of small fish because less small fish in the natural resources 10 3.1 
3. Public Water   
Make the water dirty and bad smell lead to have negative impacts on wild fish 
and fish food and water users 198 76.2 
Make the natural water full of fat 35 13.5 
Make the water have many disease and bacteria that cause itchy. 15 5.8 
Bad and destroy water environment  12 4.6 
4. Food of Poor   
Increase price of small fish which make the poor user cannot affordable to buy 
fish 170 55.9 
Low fish catch and loosed some kind of small specie. 109 35.9 
Increased illegal fishing activities,  it was effect to the small-scale fishing  8 2.6 
Make fisher migrant out to other place that long distance from home for seeking 
job opportunity 17 5.6 
5. Job in Community   
Less fish catch per household lead to lack of fish food and loosed job in the 
community 30 39.0 
Good market for fish selling with high price since there was less fish products 13 16.9 
Low fish catch, get low income for supporting their family 15 19.5 
Increase illegal fishing, lead to destroy fisheries resources and loosed fish stock 
in the natural 15 19.5 
Effect to the fisher who use the small scale fishing  4 5.2 
6. Income of Fishers   
Decreased daily income of small scale and poor fishers because less fish to 
catch. 86 27.1 
Effect to the fishers who use and have small gear for fishing, need to spend 
more time in fishing, migrant out for finding job because of decrease of fish 
catch 201 63.4 
Easy to sell fish catch with higher price compared to before (i.e. low catch but 
get high price) 30 9.5 

Table 6.1. Age distribution of the household heads by gender.  

Male Female Total Age group 
(year) No. (%) No. (%) No. (%) 

20 – 30 6 17.6 1 7.7 7 14.9 
31 – 40 11 32.4 2 15.4 13 27.7 
41 – 50 9 26.5 7 53.9 16 34.0 
51 – 60 7 20.6 3 23.1 10 21.3 
61 and above 1 2.9 0 0.00 1 2.1 
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Total 34 100.0 13 100.0 47 100.0 
 
 
Table 6.2:  Average year of fishing experience in term of educational background of sample           
                  Household. 

Average year of experiences in fishing (no. year)  
Male Female Total 

Education level No. (%) No. (%) No. (%) 
Illiterate = 0 5 11.8 5 28.1 9 17.0 
Primary = 1 11 28.3 8 48.6 19 35.0 
Secondary = 2 10 26.3 3 18.8 13 24.5 
High School = 3 12 30.3 0 0.0 12 21.7 
Higher = 4 0 0.0 0 0.0 0 0.0 
Total 38 100.0 16 100.0 53 100.0 

 
Table 6.3: Average Successful rate over 5 years of fish culture by year experience 

Experience group (Year) Successful rate (%) 
1 = 1 to 5 60.88 
2 = 5 to 8 62.81 
3 = 8 to  10 62.86 
4 = 11 to 13 55.00 
5 = 13 to 16 70.00 
6 = 17 to 30 67.14 

 

Table 6.4: Type and number of labor used for fish farming 

Type of labor Average (%) Min Max 
Family labor 2.96 1 6 
Permanent hired labors 0.25 0 3 
Seasonal hired labors 0.58 0 10 

 
Table 6.5: Major technical and economic variable. 

Indicator Unit Crop 1 
Average no. of ponds, nets, cages for stocking 
fish   No. 1.25 
Average area to culture per crop m2, m3 1,047.27 
Average time to prepare by type of culture   6.96 
Average cost of preparation/crop USD 105.25 

 

Table 6.6: Size (meter) by type of Fish Farming 

Length Width Deep Type of  
farming Avg. Min Max Avg. Min Max Avg. Min Max 
Pond 10.2 2 100 5.5 1 60 2.3 1.5 6.5 
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Net in pond 21.3 3 100 11.5 2 60 2.5 1.5 4.5 
Net in river 38.0 6 70 17.0 4 30 2.8 2.5 3.0 
Cage 5.0 5 5 3.0 3 3 3.0 3.0 3.0 

 

Table 6.7: Number of Pond, Net and Cage for Fish Farming 

Type of farming Average Min Max 
Number of ponds, nets, cages  1.27 1 4 

 
Table 6.8: Number of day and time of fish farming. 

Type Avg. Min Max 
Duration from stocking to harvesting of each crop (days) 332 150 712 
Number of harvesting times/crop 1.37 1 8 

 

Table 6.9: Fish species cultured before 2008, and species will be stock for next crop 

2004 2005 2006 2007 Next-crop Species No. (%) No. (%) No. (%) No. (%) No. (%) 
Pangasianodon 
hypophthalmus 5 11.1 9 17.65 14 25.00 13 22.41 13 21.67 

Channa 
micropeltes 39 86.67 38 74.51 33 58.93 32 55.17 33 55.00 

Hypsibarbus sp. 0 0 1 1.96 1 1.79 1 1.72 1 1.67 
Pangasius 
conchophilus 0 0 0 0 1 1.79 2 3.45 2 3.33 

Pangasius 
larnaudiei 1 2.22 3 5.88 4 7.14 7 12.07 8 13.33 

Leptobarbus 
hoeveni 0 0 0 0 3 5.36 3 5.17 3 5.00 

Table 6.10: The common disease usually found in fish culture in the study areas 

The occurrence of common disease  (%) of disease contribution 
Black abdominal disease 3.57 
Body burned disease 3.57 
Body wounded disease 14.28 
Fin disease 3.57 
Lice disease in gill 7.14 
Red gill disease 7.14 
Red hair disease 3.57 
Swollen eyes disease 3.57 
White body disease 28.57 
White body 7.14 
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Table 6.11: Average size and total products of fish harvested.   

Description Average Min. Max. 
   Grade 1 1,857.29 100.00 4,000 
   Grade 2 1,280.83 80.00 3,000 
   Grade 3 845.10 70.00 2,000 
Total product of fish harvested per crop 
Grade 1 2,162.66 5000 34,500 
Grade 2 3,809.94 113.40 57,500 
Grade 3 2,023.41 63.00 23,000 
Other species 7,450.00 500.00 28,000 

 

Table 6.12: Type of Distribution of Fish Harvested  

Distribution of the harvested fish Avg.(kg) Min(kg) Max (kg) 
1. Consumption (food, seed, process, given…) 14.7 0.0 100.0 
2. Own sell in local market (hamlet, village, district.) 2205.5 166.0 4245.0 
3. Local collectors/retailers 4465.3 1.0 11,499.8 
4. Local wholesalers/companies 8289.3 45.0 43,000.0 
5. Buyers from other provinces 1435.0 1370.0 1,500.0 

 
Table 6.13: Cost and profitability analysis per cage culture operation crop or year in the study   

Avg. cost/year 
Description (US$) 
1. Gross return 12,746 
   A. Variable cost (VC)  
   Operation cost/crop or time 105 

Water supplied/crop 109 
Fish feed  4,542 

   Fish health management 203 
   Hired labors 479 
   Fingerlings 755 

TVC 5,439 
   B. Fixed cost (FC)  
    Depreciation of:  
    Establishment cost of cage (10*6*2.5) 269 
    Pond/net/cage, sluice gates 71 
    Machinary (pump, griding,… 78 
    Others (boat, net, container) 79 
    Total depreciation 497 
    Taxes, rent & fees per year 134 

TFC 631 
2. Total costs (TVC+TFC) 6,070 
  
3. Net profit (1-2) 6,676 
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    Family labor (8% of total cost) 486 
    Management fee (5%) 304 
4. Net profit after subtracted from family labor cost 5,887 

 

Table 6.14: Source of Capital for Fish Farming 

Type of capital Average Min. Max. 
Total capital 9367.08 250 90,000 
Borrowed money 2623.68 200 15,000 
Borrowed duration (month) 6.58 1 12 
Interest rate (%/month) 3.59 0 5 

 
Table 7.1: Educational background of fish traders in Kampong Chhnang and Kampong Cham  
                 Provinces. 

Kampong Chhnang Kampong Cham 
Female Male Female Male Education 

No. (%) No. (%) No. (%) No. (%) 
Illiterate 1 10 0 0.0 0 0.0 0 0.0 
Primary 6 60 3 50.0 8 88.9 6 100.0 
Secondary 3 30 2 33.3 1 11.1 0 0.0 
High school 0 0 1 16.7 0 0.0 0 0.0 
Vocation 0 0 0 0.0 0 0.0 0 0.0 
Higher 0 0 0 0.0 0 0.0 0 0.0 
Total 10 100 6 100.0 9 100.0 6 100.0 

Table 7.2: Educational background of fish traders in Kandal and Siem Reap Provinces 

Kandal Siem Reap 
Female Male Female Male Education 

No. (%) No. (%) No. (%) No. (%) 
Illiterate 1 10 0 0 0 0 1 11.11 
Primary 8 80 2 66.67 4 57.14 6 66.67 
Secondary 1 10 0 0 2 28.57 2 22.22 
High school 0 0 1 33.33 0 0 0 0 
Vocation 0 0 0 0 0 0 0 0 
Higher 0 0 0 0 1 14.29 0 0 
Total 10 100 3 100 7 100 9 100 

Table 7.3: Age distribution of fish traders by sex and province.  

Kampong Chhnang Kampong Cham 
Female Male Female Male 

Age group 
(year) 

No. (%) No. (%) No. (%) No. (%) 
18 – 30 4 40 0 0 2 22.2 1 16.7 
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31 – 40 3 30 2 33.3 6 66.7 4 66.7 
41 – 50 3 30 2 33.3 0 0 1 16.7 
51 – 60 0 0 2 33.3 1 11.1 0 0 

61 and above 0 0 0 0 0 0 0 0 
Total 10 100 6 100 9 100 6 100 

 
 
 
 

Table 7.4: Age distribution of traders by sex and province 

Kandal Siem Reap 
Female Male Female Male Age group 

(year) 
No. (%) No. (%) No. (%) No. (%) 

18 – 30 0 0 1 33.3 1 16.7 1 10 
31 – 40 4 40 1 33.3 2 33.3 3 30 
41 – 50 3 30 0 0 1 16.7 6 60 
51 – 60 3 30 1 33.3 2 33.3 0 0 

61 and above 0 0 0 0 0 0 0 0 
Total 10 100 3 100 6 100 10 100 

Table 7.5: Average of family and hired labor for fish trade by provinces 

Family Labor 
(N=60) 

Hired Labor 
(N=18) Province 

Total Female Kid Total Female Working 
(Time/Year) 

Kampong Chhnang 2 1 1 4 2 19 
Kampong Cham 2 1 0  0 0  0  
Kandal 2 1 0 4  0 12 
Siem Reap 2 1 1 3 2 6 

 
Table 7.6: Priority and decision making in trading fish.  

Priority  
Kampong Chhnang  Kampong Cham  Kandal  Siem Reap Description 
Avg. Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. Min. Max. 

1. Amount of 
fish 9.19 6 10 6.27 4 9 8.54 7 10 7.62 6 8 

2. High value 
fish 

 
8.69 1 10 6.00 2 10 6.92 1 10 6.62 4 8 

3. Low value 
fish 7.88 3 10 6.00 3 7 5.67 1 9 6.62 2 9 

4. Quality 9.38 7 10 9.93 9 10 8.85 5 10 7.31 5 9 
5. Size 8.31 4 10 8.67 6 10 7.77 5 10 6.87 5 8 
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6. Place of 
trading 10.00 10 10 9.60 5 10 7.54 3 10 7.50 5 10 

7. Time of 
trading 9.88 9 10 9.93 9 10 7.00 2 10 7.25 3 10 

8. Price 9.63 7 10 9.93 9 10 7.77 6 10 6.44 5 8 
9.Transportation 9.38 5 10 9.93 9 10 8.83 6 10 7.06 2 10 
10. Payment 9.69 6 10 10.00 10 10 7.62 1 10 6.37 2 10 

Note: (1: very little…10: most) 
 
 
 
 

Table 7.7: Contribution of high value fish found in the four provinces. 

Species Kg. Chhnang 
(%) 

Kg. Cham 
(%) 

Kandal 
(%) 

Siem Reap 
(%) 

Micronema micronema 20.0 0.0 0.0 18.8 
Boesemania microlepis 20.0 0.0 0.0 0.0 
Mystus nemurus 0.0 7.7 9.1 6.3 
Cyclocheilicththys enoplos 0.0 7.7 18.2 0.0 
Channa striata 20.0 15.4 54.6 25.0 
Channa micropeltes (big size) 0.0 46.2 9.1 0.0 
Cirrhinus microlepis 6.7 0.0 0.0 0.0 
Chitala sp. 0.0 0.0 0.0 6.3 
Notopterus notopterus 13.3 0.0 0.0 0.0 
Barbodes sp. 6.7 7.7 0.0 12.5 
Pangasius sp. 0.0 7.7 0.0 12.5 
Ompok bimaculatus 6.7 0.0 0.0 0.0 
Macrognathus siamensis  0.0 0.0 0.0 6.3 
Channa micropeltes (small size) 6.7 0.0 9.1 6.3 
Hampala sp. 0.0 7.7 0.0 6.3 

 
 Table 7.8: Percentage contribution of low value fish found by provinces. 

Kg. Chhnang Kg. Cham Kandal Siem Reap Species 
(%) (%) (%) (%) 

Micronema micronema 0.0 7.7.9 0.0 0.0 
Cyclocheilicththys enoplos 0.0 0.0 0.0 6.3 
Macrognathus taeniagaster 6.7 0.0 0.0 0.0 
Notopterus notopterus 6.7 0.0 0.0 0.0 
Mystus sp. 13.3 23.1 18.2 18.8 
Henicorhynchus sp. 13.3 7.7 27.3 18.8 
Trychogaster sp. 6.7 0.0 9.1 12.5 
Osteochilus sp. 20.0 0.0 9.1 0.0 
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Barbodes sp. 0.0 0.0 0.0 6.3 
Puntioplites sp. 0.0 0.0 0.0 12.5 
Thynnichthys thynnoides 0.0 38.5 0.0 0.0 
Zenarchopterus dunckeri 6.7 0.0 0.0 0.0 
Rasbora sp. 0.0 0.0 9.1 0.0 
Dangila spilopleura 13.3 38.5 9.1 0.0 
Parambassis apogoniodes 6.7 0.0 0.0 0.0 
Clupeichthys sp. 6.7 0.0 0.0 0.0 
Systomus aurotaeniatus 0.0 0.0 0.0 6.3 
Cyclocheilicththys lagleri 0.0 0.0 9.1 0.0 

 
 
 
 

      Table 7.9: Average trading fish and fish lost by provinces 

Kg. Chhnang Kg. Cham Kandal Siem Reap Description Avg. Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. Min. Max. 
Average volume 
of  fish 
bought/kg/day 

365.7 25 2,000 82.9 25 175 140.8 10 1,000 427.1 18 2,000 

Average total 
value of fish 
bought/day 

513.3 25 2,000 101.0 25 250 299.9 25 2,500 384.8 35 1,500 

Average lost rate 
between buying 
& reselling (%) 

14.3 1 25 1.0 1 1 6.2 1 20 4.8 2 15 

Table 7.10: Month of trading per year, trading per month, average total work cost and average     
                    total net income per day 

Kampong Chhnang  Kampong Cham  Kandal Siem Reap 
Description Avg. Min Max Avg. Min Max Avg. Min Max Avg. Min Max 

No. of trading  
months/year 11.8 8 12 12 12 12 11.5 6 12 10.8 6 12 

No. of trading 
days/month 26.4 4 30 29.1 27 30 28.5 25 30 27.1 15 30 

Average total 
working 
costs/day 

441.9 10 2,250 98.5 23 350 289.2 2 2,500 159 1 1,548 

Average total 
net 
income/day 

21.4 2.5 75 5.2 3 7 10.8 2 50 9 2 20 

Table 8.1: Gender of household distribution by province. 
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Female Male  All Province No. (%) No. (%) No. (%) 
Kampong Chhnang 32 26.9 8 19.5 40 25.0 
Kampong Cham 30 25.2 10 24.4 40 25.0 
Kandal 28 23.5 11 26.8 39 24.4 
Siem Reap 29 24.4 12 29.3 41 25.6 
Total 119 100.0 41 100.0 160 100.0 

 

Table 8.2: Average size of household by sex and province. 

Female Male Total Province Avg. Avg. Avg. Min Max 
Kampong Chhnang 5.28 5.5 5.3 2 10 
Kampong Cham 5.07 5.0 5.1 2 11 
Kandal 5.14 5.3 5.2 1 10 
Siem Reap 5.24 4.3 5.0 2 15 
Grand Total 5.18 5.0 5.1 1 15 

Table 8.3: Age distribution of household by sex. 
Female Male Total Age group 

No. (%) No. (%) No. (%) 
19 to 30 14 11.8 7 17.1 21 13.1 
31 to 40 29 24.4 12 29.3 41 25.6 
41 to 50 36 30.3 6 14.6 42 26.3 
51 to 60 33 27.7 8 19.5 41 25.6 
61 to and above 7 5.9 8 19.5 15 9.4 

Total 119 100.0 41 100.0 160 100.0 

Table 8.4: Annual gross income (US$) from fishing activities, aquaculture and trading. 

Fishing Aquaculture Trading Province Avg. Min Max Avg. Min Max Avg. Min Max 
Kampong Chhnang 3,093 240 22,900 550 250 1,300 1,500 1,500 1,500 
Kampong Cham 1,089 75 7,800 206 156 300 5,366 164 9,000 
Kandal 4,414 100 18,000 2,164 350 8,000 - - - 
Siem Reap 4,748 350 17,500 1,080 100 4,386 23,360 20,880 25,200 

Total 3,331 75 22,900 1,155 100 8,000 11,631 164 25,200 
 

Table 8.5: Average total expenditure (US$) per month. 

Province Avg. Min Max 
Kampong Chhnang 98.4 22.0 185.4  
Kampong Cham 130.4 24.4 962.2  
Kandal 161.7 24.4 1,463.4  
Siem Reap 165.9 28.3 804.9  

Total 139.1 22.0 1,463.4  
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Table 8.6: Percentage of the reason for eating capture fish by province. 

The reason Kg. 
Chhnang 

Kg. 
Cham Kandal Siem 

Reap All 

Delicious, easy to buy, low price of fish 
and they live near the fishing ground 49 52.5 68.7 58.6 57.2 

Not contain chemical, no health affected 
and have high protein for users  44 36.4 9.1 20.2 27.5 

They can catch from the nature by 
themselves  7 10.1 20.2 15.2 13.1 

Because culture fish is not delicious, 
have bad smell, and it will affect to 
health because of contain of chemical 

0 1.0 2.0 6.1 2.3 

 

 
 

Table 8.7: The reason for eating freshwater fish, including big or high value fish and  
                 small or low value fish.  

The reasons Kg. 
Chhnang 

Kg. 
Cham Kandal Siem 

Reap All 

It has low price than marine fish and 
abundance of FW fish in the study areas  15.0 41.8 35.4 42.9 33.7 

Delicious and sweet taste and can make 
many type of food 39.0 30.6 29.3 24.5 30.9 

It has high protein, provide good health, 
and own fishing 15.0 16.3 6.1 4.1 10.4 

It is a habit of local people 26.0 4.1 21.2 7.1 14.7 
Never eat marine fish, not available in the 
local areas 5.0 7.1 8.1 21.4 10.4 

 
Table 8.8: Average amount of food fish consumed by household by province in the  
                 study area. 

Amount of food 
fish used by 

household per day 
(Kg/day) 

Amount of 
 food fish used  
by household 

(Kg) Province 

Avg. Min Max 
Month/ 

hh. 
Month/ 
Capita 

Year/ 
hh. 

Year/ 
Capita 

Kampong Chhnang 0.8 0.3 5.0 23.8 4.8 285.7 57.1 
Kampong Cham 0.6 0.3 1.5 18.4 3.7 221.1 44.2 
Kandal 0.7 0.3 2.0 22.5 4.5 269.8 54.0 
Siem Reap 1.0 0.3 3.0 30.8 6.2 369.2 73.8 

Total 0.8 0.3 5.0 23.6 4.7 282.8 56.6 
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Table 8.9: Percentage of trend in the household consumption of freshwater food fish. 

Tendency Sample 
Strong 
decreased Decreased 

Stable/ 
Un-
change Increased 

Strong 
Increased 

Big or High value freshwater fish  
Amount purchased/time 361 1.7 33.5 54.6 9.7 0.6 
Availability 347 5.0 66.3 17.3 10.7 0.6 
Size of fish  361 3.3 78.1 10.5 7.8 0.3 
Quality  361 0.3 22.4 59.8 15.8 1.7 
Price  361 0.3 12.2 3.3 75.6 8.6 
Convenience 337 0.6 28.5 49.9 20.8 0.3 
Small or Low value freshwater fish 
Amount purchased/time 361 1.9 31.6 56.2 8.6 0.6 
Availability 346 6.9 62.4 18.8 11.0 0.6 
Size of fish 361 5.5 71.5 15.2 7.8 0.3 
Quality 361 21.1 60.7 16.1 2.2 0.3 
Price 361 0.3 12.2 4.2 76.2 7.2 
Convenience 327 0.8 27.5 49.8 21.7 0.3 

Table 8.10: Percentage of difficulties or risks of and solutions for use of food fish of the   
                 sample household. 

Description (%) 
Difficulties 

Lack of money to buy fish for household consumption, due to they have low 
income and increased price of fish  69.9 

Lack of fish supply in the market and from catch, due to increased illegal 
fishing activities, decreased fish from the nature and lost or destroyed flooded 
forest etc. 

15.8 

Fisher get low income, due to they get low fish catch from the nature 2.5 
High cost on transportation for fish trading, due to they don’t have owned 
transportation bring fish to the market   8.2 

Currently, lost some kinds of fish species in the market 3.6 
Solutions 

Use other meat instead of fish from capture, like pork, chicken, egg and culture 
fish, because price of capture fish increased  58.0 

Use more small or low value fish instead of using big or high value fish and 
depended on their afford 20.5 

Should setting fish price and provide training on fish culture technique for 
improving fish culture production and fish food 11.3 

Should find more fishing ground for fishing to increase their catch for daily 
fish food  10.2 
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VIETNAM - Country Report 
 
 

LIST OF ABBREVIATIONS 
 
CTU:  Can Tho University 
FG:  Focus Group 
FWF:  Fresh water fish 
HH:  Household 
HVF:  High value fish 
KIP:  Key Informant Person 
LVF:  Low value fish 
LVFWF: Low value fresh water fish 
MKD:  Mekong Delta 
PRA:  Participatory Rapid Appraisal 

 
 

Part 1 
 

INTRODUCTION 
 
1.1. Background 
In the Asia-Pacific region, many capture fisheries resources have been largely overexploited and, as 
a result, development of aquaculture has been encouraged to provide the protein, income, 
employment and export earnings for some countries. In Cambodia, for example, freshwater 
aquaculture production has increased rapidly over the last two decades, with an average growth rate 
of 16.3 percent. In 2004, aquaculture represented 8.3 percent of total inland fisheries production (So 
et al. 2005). In Vietnam, the annual growth of aquaculture has been about 10-13 percent during the 
last decade. The Mekong Delta region of Vietnam often contributes about 55-60% of the total 
aquatic production and more than 60% of total aquatic production for export of the whole country 
(Sinh 2005). Such a development trend implies that sufficient feed for aquaculture production will 
be available. One source of feed is low value/trash fish (Low value/trash is defined as fish that have 
a low commercial value by virtue of their low quality, small size or low consumer preference). They 
are either used for human consumption (often processed or preserved) or used to feed livestock/fish, 
either directly or through reduction to fish meal/oil (FAO-APFIC, 2005)). The uses of low 
value/trash fish are diverse and include: (1) local consumption (e.g. fresh, dried); (2) direct feed (e.g. 
livestock, high value species aquaculture); (3) fish meal/oil production (e.g. for poultry, 
aquaculture); and (4) value added products (e.g. fish sauce, surimi, protein concentrates). The issues 
related to low value/trash fish uses are underpinned by the rapid development of the aquaculture 
industry and the increasing demand for fish by consumers, and competition between these two uses. 
Given the strong interdependency between capture fisheries for low value/trash fish and 
aquaculture, knowledge of and information on these two sub-sectors cannot be carried out in 
isolation of each other. 
 
There is in general a lack of accurate information on the supply and demand for low value/trash fish 
for use in freshwater aquaculture in Cambodia and Vietnam. In Vietnam, for example, no data are 
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available on the proportion of low value/trash fish used for feed production/direct feed for 
aquaculture and livestock and for the production of fish sauce. In the Asia-Pacific region as a whole, 
a conservative estimate of 25 percent for livestock and aquaculture feed has been put forward (FAO-
APFIC, 2005). Data and information on low value/trash fish production (species, size) and uses are 
patchy and often of poor quality. The exact portion of fish meal going to aquaculture compared with 
that going to livestock feed is also unknown, although it is known that the share for aquaculture is 
increasing. 
 
Over the last decade, the price of low value/trash fish has risen considerably and it is predicted to 
increase over the next few years due to increased demand for fish meal and fish oil to meet market 
demands for aquaculture of carnivorous fish (and well as a source of affordable food). At the local 
level, prices of low value/trash fish vary depending on species, seasons and abundance of other fish 
and fishery products. Prices also fluctuate with the demand for fish meal in the livestock and 
aquaculture industry and the availability of raw materials for fish meal production. Given that 
aquaculture is predicted to grow while capture fisheries remain stable, it will become increasingly 
more difficult to meet the demand for low value/trash fish. 
 
There is an increasing conflict between the use of low value/trash fish for animals/fish and for 
human consumption. Supplies of low value/trash fish are finite, and as indicated by a recent increase 
in price, demand is outstripping supply. It has been argued that it would be more efficient and 
ethical to divert more of the limited supply to human food, using value-added products, etc. 
Proponents of this suggest that using low value/trash fish as food for poor domestic 
consumers is more appropriate than supplying fish meal plants for an export income oriented 
aquaculture industry, producing high value commodities. On the other hand, food security can also 
be increased by improving the income generation abilities of poor people, and it can be argued that 
the large number of people employed in both fishing and aquaculture has this beneficial effect, via 
income generation, rather than direct food supply. 
 
In general, the disposition of low value/trash fish is market driven and dependent upon local 
economic mechanisms. Without external interventions (such as incentives and subsidies) it will be 
the economics of the different uses of low value/trash fish in different localities that will divert the 
fish one way or the other. For example, in Viet Nam, as the national demand for fish sauce is 
predicted to double over the next 10 years, there appears to be direct competition for mixed low 
value/trash fish between Pangasius feeds and those needed to make low-cost fish sauce. Traditional 
small-scale pig rearing uses low value/trash fish but large-scale pig farming uses agro-industrial 
formulated feed containing fish meal. 
 
Low value/trash fish is important to the community and aquaculture, as well as the environment in 
Cambodia and Vietnam. There is a need to better understand the supply and demand for low 
value/trash fish in order to support the development of a policy and management framework to 
address aquaculture and capture fisheries interactions. The Aquafish-CRSP project “Development 
of alternatives to the use of freshwater low value fish for aquaculture in the lower Mekong 
basin of Cambodia and Vietnam: implications for livelihoods, production and markets” 
consisted of 5 Investigations. Investigations 1, 2 and 5 address the uses and bioecological 
characteristics of low value/trash fish. Investigations 3 and 4 address alternative feeds for freshwater 
aquaculture and feed technology adoption. This report focuses on Investigation 1 titled 
“Competition and impacts between use of low value/trash fish for aquaculture feed versus use for 
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human food”. In particular, it is a country report which focuses on the low value fish related issues 
in the fresh water areas of the Mekong Delta of Vietnam.  
1.2. Research objectives 
The objective of Investigation 1 in the Mekong Delta of Vietnam is to describe and analyze the 
status and trend of supply and demand of low value/trash fish, and to assess the impacts of 
utilization of low value/trash fish in aquaculture on food security and livelihoods of households in 
the lower Mekong basin of Vietnam. A second objective is to support development of a policy 
framework addressing aquaculture/capture fisheries interactions, the sustainable exploitation and use 
of low value/trash fish in the lower Mekong basin of Vietnam, and human food security issues. 
Therefore, the combination of this report and the country report of Cambodia will provide all results 
of the whole Investigation 1. 
 

Part 2 
 

RESEARCH METHODOLOGY 
2.1. Scope of the study 
This study was conducted from May 2008 to December 2009 in freshwater areas of 8 inland 
provinces in the Mekong Delta, Vietnam. These are Long An, Tien Giang, Vinh Long, Dong Thap, 
An Giang, Kien Giang, Hau Giang, and Can Tho (Figure 2.1). In each province, 2-3 districts were 
selected for data collection, following the secondary data and discussions between the research team 
and local officers. The study focused on the fishing of inland wild fish, the farming of snakehead 
fish, the trade and consumption of food fish. Details of research activities are provided in Table 2.1. 
2.2. Methods of data collection  
• Literature reviews were based on the previous and related studies of Cantho University, 

Research Institute for Aquaculture No. 2, and other institutions in the Mekong Delta, as well 
as the available reports from sector managers and researchers at different levels.  

• Secondary data collection was done using the available reports from sector managers and 
researchers at national, regional and provincial level.  

• Focus Group Discussions (FGs) were conducted in 6 villages (2 in deep flood area, 2 in 
medium flood area, and 2 in shallow flood area).  

• Semi-structured interviews (KIPs) were made between the research team members and the 20 
local officers at village and district level of selected provinces. 

• Household interviews were conducted using a set of 5 questionnaires which were designed 
and pre-tested before interviewing each target group. There were 5 target groups of 
households in this study with the sample size as follows: 467 fishers, 615 snakehead fish 
farmers, 189 food fish traders in 3 level of markets, and 779 end consumers of food fish. The 
samples were also considered by 3 scenarios (deep, medium, and shallow flood areas). 

2.3. Methods of data analysis 
The analyses are conducted using all of three sources of collected data for the results & discussion 
(FGs, KIPs, personal interviews). The descriptive analysis was based on the secondary data and to 
present the characteristics of the target groups. Cross-tabulation was made to describe and to 
compare the data within and between the groups. Comparative analysis was done to compare the 
mean value between the groups. The data were also considered by 3 scenarios (deep, medium, and 
shallow flood areas). 
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Multiple regression analysis was also applied in order to analyze the factors affecting to the 
independent variables (Yi). Independent variables included the wild fish catch by fishers, the yield 
of snakehead fish by farmers, the amount of fish traded by fish traders, as well as the amount of 
food fish consumed by households. If Xn were independent variables which tentatively assumed to 
influence the yield of fish, the general multiple regressions can be written as follows: 

 
Yi = Ai + B1.X1 + B2.X2 + .…+ Bn.Xn 

 
In the case of the amount of food fish traded by fish traders, the following function was applied: 
 

LnY = a + b1ln X1 +b2lnX2 + b3 lnX3 + … + bn lnXk 
 
Initial results of the study were presented in the final workshop which was organized on the 8th 
December 2009 for comments from the local participants invited from 8 provinces and other related 
institutions in the Mekong Delta.  
 

Part 3 
 

LITERATURE REVIEWS 
3.1. General situation of the study areas 
Wetlands in the MKD are normally comprised of floodplains (inland wetlands), and coastal 
wetlands. Traditionally, Melaleuca and aquatic resources as well as floating rice and grassland were 
the major components of inland wetlands, while coastal wetlands are dominated by mangroves. All 
of them are important because these types of lands strongly affect the natural resources as well as 
living conditions of the local society, especially rural community in the region. In the MKD, inland 
wetlands are considered flooding water areas. Every year, the Mekong river brings about 500 billion 
m3 of fresh water with a rich level of organic matter (which contributes to soil quality) and provides 
billions of fries of aquatic products to its lower basin (the Mekong Delta, Figure 2.1). Annual floods 
influence 9 among 13 provinces of the delta equal to 1.4-1.9 million hectares with a water depth 
varing from 1 to 4 meters for a period of 2-6 months/year. About half of the population of 18 million 
people (about 75% are living in the rural areas) are annually affected by flooding water but the 
effects of annual flooding water are said to be stronger in Kien Giang, An Giang, Dong Thap and 
Long An provinces (Fishery Magazine, No.3, 1990; Ministry of Fisheries, 1997-2002 cited by Sinh, 
2005).  
 
Local people often settle along the roads, rivers or big man-made canals. An average household size 
of 5-7 people implies about 2.5 million households, of which 75% are settled in the rural areas and 
reliant on agro-ecosystem. Thanks to the economic reforms since the end of the 1980s, lands were 
allocated to households and living standard of the community has improved. Average farm size is 
generally small (1.0 –2.5 ha) with different types of land, of which rice field area is often the most 
important component which covers 85-90% of the total farm size, approximately. There were about 
86% of the total number of farm households cultivating rice (Sinh et al. 2000). Vietnamese, 
especially the community living in the MKD, are said to be a “fish-eating” society. At the beginning 
of the1990s, aquatic products per capita from the Delta was 30 kg/year, of which 21 kg is used for 
consumption covering 60% of animal protein provided to the people in the delta. However, a large 
portion of the total household income is used for food expenditure. For the whole delta, this was 



TECHNICAL REPORTS: INVESTIGATIONS 2007-2009 

 142 

54.7% in 1992, while in the flood-prone areas it was 47.9% in 1998, and this figure was 63.8% for 
the poor rural households. Living standards of the community are also at low levels with about 50% 
of the total number of household heads having elementary level education while the quality of 
public water bodies for farming and living activities is said to become worse. Unemployment and 
underemployment are very common due to the impacts of flooding water and only about 40% of 
family workforce is used. There has been a strong migration of young laborers to the industrial and 
urban areas, raising the lack of laborers for farming activities, especially during the main seasons of 
the crops (Sinh et al., 2000; and mass media in 2007-08).  
 
3.2. Wild fish stock and its role to the study areas 
In the MKD, aquatic resources exist and develop based on the existence of wetland ecosystems. 
There are 145 species of fish and 14 species of prawns living in the freshwater areas of the MKD of 
which, 13 fish species and 3 prawn species are a high economic value species (Xuan et al. 1995). 
Former Can Tho province (Hau Giang province and Can Tho city, now), for example, receive about 
2 billion wild fish fingerlings and giant prawn post larvae, annually. Wild fish, therefore, are 
important to the local community in terms of food security, job creation, and income, as well as 
fries/fingerlings and feed for aquaculture. Dramatic degradation of these ecosystems has made 
remarkable depletion of aquatic resources that leads to a lot of socio-economic problems and related 
environmental issues in the region. Management and development of any resources cannot be 
separated from the community affecting those resources. Understanding the characteristics of the 
households settling in the flood-prone areas is useful for policy implications. Therefore, how to 
improve the management and development of aquatic resources in association with the improvement 
of living standards of the people becomes an essential need in the delta region. 
 
Fresh water fish contribute a significant role to fish production of the MKD in term of not only the 
marketable-size fish but also the provision of fish seed for fish farming activities. An annual 
production of about 150,000-200,000 tons of freshwater wild fish is caught, of which MKD has 
about 70%. At the end of the 1990s, fishing activities were conducted by about 70% of the total 
number of farm households settling in the flood-prone areas of the delta. The figure was 58.3% for 
the total number of households who conducted rice-fish system.  About 73.3% of the total number 
of households who had rice field but did not apply rice-fish system, and 66.7% of the group of 
households who did not have rice field area (Sinh et al. 2000). In the medium and shallow flooded 
areas, the number of households participating in fishing were about 40-50% and 20-25% of the total 
number of households in 2006, respectively (Sinh et al. 2007). 
 
Sinh et al. (2000) reported that the local people used many different fishing gears but the most 
common ones were catch net and gill net (49.1%); hook and lines (27.1%); and some other types of 
trapping fish. The types of fishing gears might also be different between three typical categories of 
fishing grounds. Sinh et al (2007) reported that 18 types of fishing gears were used in the medium 
and shallow flooded areas. Gill net was the most common one which was used by about 46.5% of 
the total number of fishers. Due to the pressure of fishing effort, some new fishing gears have been 
created with stronger damages to the natural aquatic resources such as electricity shock and 
modified push/pull net. Electricity shocks have been applied from the end of 1990s and become very 
common at the beginning of this decade (in 2000-2003 about 50% of the total number of fishing 
households used this method). Because of better education and more strict regulations on the 
protection of natural aquatic resources, this type of fishing gear has been reduced. However, the 
information from PRAs revealed that 10-20% of the number of fishers still used this illegal fishing 
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method in 2006. Mud chain (Con) was first used in 2003 and in association with small mesh size 
set-net and trawl net become more common now. On the other hand, there was a reduction in use of 
the method with tree branches, trawl nets and lift nets because of the regulations on the protection of 
natural aquatic resources and water transportation. Due to the degradation of natural aquatic 
resources and increase of fishing effort, as well as the fishing efficiency, local people estimated that 
the production of wild fish caught per fishing household has decreased about 70-80% compared 
with that of 10 years before. One exception was recommended, that is, to encourage people using 
pull net to catch more golden snails in order to reduce the damage caused by this species, and also to 
use them to feed the cultured fish. 
According to Sinh et al (2007), the total catch of wild fish in 2006 was a mix of 31 different species. 
Major fish species caught in the rice field were: climbing perch, sat buom (Trichogaster 
trichopterus), snackhead, clarias catfish and silver barb. In the rivers/public canals, silverbarb, 
climbing perch and sat buom were more common while snackhead and climbing perch regularly 
caught in the non-aquaculture ponds and gardern ditches. 
 
Note that the rice field provides important functions, not only water and natural food but also 
breeding ground for many native fish species. Most wild fish grow in rice fields and population of 
fish in nature is added by the fish that escaped from cultured areas due to many reasons including 
the impacts of flooding water. When flooding water recedes, these fish try to find some refuges in 
terms of small ponds and garden ditches (mostly used for trapping) or follow the water flows to 
irrigation canals and rivers. Dry season, therefore, becomes very dangerous to wild fish in many 
terms. Sinh et al. (2007) also estimated that about 14-15% of the wild fish stock in medium and 
shallow flooded areas are migratory fish species. These migratory species may share about 20% in 
the deep flooded areas, and they need free water flows to get in and run away from the rice field 
while the refuges are important to the native fish species. Therefore, more and careful considerations 
should be given to the construction and operation of irrigation systems in the delta. 
 
Three major reasons for the reduction in wild fish catch were given by the local community (Sinh et 
al. 2007): (1) Expansion and intensification of rice cultivation in terms of both area and number of 
crops that led to the use of more herbicides/pesticides/fertilizers, especially those are used for killing 
the golden snails was cited by 74.8% of the total number surveyed households who said the wild 
fish production was decreased; (2) More fishing people, 61.7%; (3) Use of mass destructive fishing 
devices such as electricity shocks, chemicals, catching of gravid broodstock and fries during 
breeding time, 23.4%. Waste water from the factories/urban area and industrial zones were also 
indicated for care at the presence and in the near future.  
 
3.3. Development of fresh water aquaculture in the Mekong Delta 
The most common fish farming practices in fresh water areas of the Delta are: polyculture of 
different fish species at low intensive level in pond/ rice-field, Pangasius catfish culture in pond, and 
giant freshwater prawn in pond/ rice-field. Long et al. (2004) estimated the total production of 
snakehead fish in the Mekong Delta in 2003 was about 5,800 tons but no statistics on the number of 
farms and number of cages or cultured areas exist. Due to the lack of information on the farming of 
snakehead fish, all of the information related to snakehead is provided in Part 5 of this report. 
 

3.3.1. Low intensive fish farming practices  
More and more available water bodies in flood-prone areas have been used by local households for 
aquaculture in terms of both the ponds, garden ditches and flooded rice field. Most of aquaculture 
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farming activities in the freshwater areas of MKD have been recently practised, starting from the 
beginning of the 1990s, and then developed rapidly from 2000 after the release of policy that 
encouraged the farmers to convert low economic efficient lands into aquaculture. Aquaculture has 
not been applied much in the districts with higher level of lands or the places strongly impacted by 
acid sulfate soils. Generally, local people have more experience with fish culture in ponds/garden 
ditches than with rice-fish systems (8.6 years compared with 5.3 years, according to Sinh et al. 
2000).  
 
Sinh et al. (2007) explained the reasons for the local people in medium and shallow flooded areas in 
Hau Giang and Kien Giang provinces and Can Tho city to practice aquaculture farming. The reasons 
consist of: (1) improvement of the household income, 66.7% of fish farms; (2) aquaculture, not 
intensive type, is easy to manage and takes not much time, 29.9%; (3) have good experience with 
aquaculture, 20.5%; (4) more food for the household, 18.4%; (5) physical conditions are good for 
aquaculture, 16.1%; and (6) to utilise available water bodies and natural feed, 16.1%. In addition, 
the depletion of wild fish stock is also considered one of the reasons for practising aquaculture. 
These are not much different with the reasons previously found by Sinh (1995) in the rural area of 
Can Tho province. 
 
Total aquaculture area and total area of water surface used for aquaculture of the households varied 
very much depending on the farming systems. Average total area of water surface of rice fish 
system was 1.9 ha/household which was common with 1 plot of rice field. Mono cultured ponds and 
garden canals was the same in size (about 0.1 ha/household) and also common with 1 pond or 
canal/household. The number of households who had 2 plots or ponds for aquaculture covered 15-
20% of the total number of aquaculture households. In contrast, the number of canals in a garden 
was often more than one. Average depth of water in the pond was 1.4 m while that of other two 
systems had the same water level of 1.1 m. In particular, water level on the platform of the rice field 
was kept about 20-60 cm deep depending on the stages of rice on the field. Fish might be stocked 1 
to 3 crops per year in the ponds or garden canals depending on the species. Snakehead and hybrid 
catfish require about 4 months per crop, but other species need a longer stocking duration. Ponds 
and canals were often prepared from March to July and the fish were harvested about 4 to 6 months 
after being stocked. In the case of rice-fish system, fingerlings were stocked from May to July and 
mainly harvested during the time of land preparation for Winter-Spring rice (from the end of 
November to the end of December). 
 
Multi-species stocking is a common characteristic of freshwater aquaculture in the Mekong Delta, 
especially in the case of multi-purpose aquaculture. The higher level of aquaculture intensification, 
the smaller the number of species is stocked, and the farmers tended to stock fish species which 
have higher economic value. Pangasius catfish, hybrid catfish, tilapia and gouramy were popular for 
aquaculture in ponds and canals while common carp, silver bar and silver carp were common with 
rice-fish farming. Stocking density was high for intensive culture in pond (35.0 fish/m2), but lower 
in garden and internal canals (9.2 fish/m2) and very low in the rice-fish system (0.9 fish/m2). 
However, there was a high variation of stocking density within each aquaculture system because of 
farmers’ ability to invest and also the fish species stocked. 
 
Before stocking fish, the farmers removed the mudflat once per crop, and more than 70% of the total 
number of farmers applied dry removal method. About one third of the number of fish farmers 
nursed fingerling for 5-6 weeks before releasing them to the whole water body for aquaculture. 
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About 30% of the total number of fish farmers did not exchange water, the remaining farmers 
exchanged water by tides or pumping or both. Frequency of water exchange was about 8 days/time 
with an average exchanged volume of 30-40%. Feed was used more for fish in the ponds or internal 
canals but less in the case of rice-fish. In addition, 91-93% of the total amount of feed for 
aquaculture was home-made feed. 
 
Cultured fish were mainly harvested once at the end of crop, but the farmers might conduct partial 
harvests (2 or more times) depending on the fish farming systems, species and purposes. Rice-fish 
was the system in which fish was harvested mostly before the land preparation for Winter-Spring 
rice. Therefore, the marketing of fish products was very important, relating to both the seasonality, 
species and management, as well as to the efficiency of fish and also rice. Competition between 
cultured fish and wild fish on the markets need to be carefully considered (Sinh et al, 1998). 
 
Fish yield differed strongly between the systems and varied within each system. The impacts of 
intensification in pond were proven by an average yield of 101.9 tones/ha, 4 times higher than that 
of fish cultured in garden/internal canals. The yield of fish in rice-fish was well improved, that is, 
1.56 tones/ha in 2006, double compared with that of about 12 years before (Sinh, 1995; and Sinh et 
al. 2007). 
 
Most of the fish production harvested from aquaculture systems was sold out. The highest 
proportion of fish sold out was observed with pond culture (95%), the next one was rice-fish (91%). 
Cultured fish were sold mainly through the traders/middlemen (51.2% of the fish farmers). Some 
farmers also sold or gave their harvested fish to the neighbors or relatives for food. The remaining 
harvested fish was used for household consumption, especially in the case of fish cultured in garden 
and internal canals (33.3%). Wild fish with low economic value harvested from aquaculture 
systems, particularly in the rice-fish system, was also used as feed (trash fish) for aquaculture 
practices. 
 
Production costs for aquaculture varied strongly depending on the type systems, species, stocking 
density and cultured areas. Fish culture in ponds had the highest production costs, about 6 times 
higher than that of fish cultured in garden and internal canals, and more than 10 times in comparison 
with the costs for fish in rice-fish system. Generally, the total variable costs covered about 92.5% of 
the total production costs for fish culture. Feed and seed were the two most important cost items for 
pond culture and garden/internal culture. Payment for seed and pond/canal preparation were more 
important for rice-fish system. 
 
The gross income obtained from aquaculture depending on the yield, species, size and price of fish 
at the harvest. The amount of gross income per ha per year was highest for pond culture, the next 
was garden/canal culture, and followed by rice-fish system. However, wild fish contributed a larger 
proportion in the case of rice-fish system (7.5% of the total gross income from fish component of 
this system). In addition, the B/C ratio of garden/canal system ranked the first (3.62 times/year), 
better than pond culture (2.2 times) and rice-fish system (1.97 times). 
 

3.3.2. Farming of giant freshwater prawn (Macrobrachium rosenbergii)  
Giant freshwater prawn (Macrobrachium rosenbergii) is a species with high economic value and 
there are about 160,000 ha suitable for farming this species, especially in the flood-prone areas of 
the delta (Ministry of Fisheries, 2005). However, by 2006, the whole delta had a total culture area of 
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9,077 ha which helped bring about a total cultured prawn production of 9.514 tons (Sinh et al., 
2006). There are 4 major farming systems of giant freshwater prawn currently applied in the delta: 
(1) rotation with rice in the rice field where has surrounding ditches; (2) rotation with rice in the rice 
field where the flat form was removed to make a deeper water level; (3) mono culture of prawn in 
the rice field where the flat form was removed and no rice crops are cultivated; and (4) culture 
prawn in the small ponds or garden ditches. 
 
Post larvae of freshwater prawn are often stocked from March or April and harvested after 6-7 
months. Average survival rate of prawn at the harvest was 41.7%. System 3 had the highest survival 
rate (49.0%). Average yield of prawn was 1.3 tons/ha/crop, system 3 had the highest yield of 1.6 
tons/ha/crop and the lowest one was system 1 (0.9 tons/ha/crop). Average total cost of prawn 
farming was VND 41.6 mil./ha/crop. Total net income obtained from the prawn was VND 58.2 
mil./ha/crop, System 3 had the highest level of net income (VND 69.1 mil./ha/crop) and the lowest 
one was system 4 (VND 44.2 mil. /ha/crop). In general, there was 72.8% of the total number of 
prawn grow-out farms earned positive profit. Culturing prawn in pond/garden ditches had the 
highest rate of farms with positive net income (92.0%), and the worst was the farming of prawn in 
the rice field without cultivating rice (62.4%). The farming of giant freshwater prawn provided the 
best results if it is rotated with rice, especially in the flooding areas where the advantages of water 
depth and natural food are available. However, solutions for the supply of post larvae is said to be 
the key for further development of farming this species. 
 

3.3.3. Growing-out of Pangasius catfish (Pangasianodon hypophthalmus)  
The Ministry of Agriculture and Rural Development approved the planning for culture and 
consumption of stripped catfish in the Mekong delta in 2010, 2015 and the targets up to 2020 
(Decision 102/2008/QD-BNN). Total cultured areas in three target times will be 8,600 ha, 11,000 ha 
and 13,000 ha, respectively.  Based on the increase of cultured areas by different times, fish 
production will be 1.25, 1.65 and 1.85 million tons. However, the development of stripped catfish 
industry is not subject to wishes. Its development has limits and could not avoid the decrease  in 
some periods. By the middle of 2009, cultured area of stripped catfish was only 5,300 ha and the 
production was estimated lower than 1.2 million ton in 2009. The development of stripped catfish 
industry was limited by many aspects which have close interrelation to not only technical and 
environmental issues but also socio-economic and policy aspects. 
 
Sinh and Hien (2008) carried out a survey from June 2007 to June 2008, covered 293 grow-out 
farms in 9 provinces of the delta, including inland provinces (An Giang, Dong Thap, Can Tho, Vinh 
Long and Hau Giang), and coastal provinces (Tien Giang, Ben Tre, Tra Vinh and Soc Trang). The 
results show that the experience in grow-out of P. catfish was 3-5 years for hatchery owners, nursery 
site managers and grow-out farmers, respectively. Fish farmers in inland areas had longer 
experience than those in the coastal provinces (5 years compared with 3 years). The owners/farmers 
combined the knowledge from experience and training courses (39.2% of the farmers) or only rely 
on their own experience (48.8%). 
 
The grow-out farms had an average fish culture area of 1.0 ha. The total number of farmers applying 
2 and 1 crops/year was 51.2% and 29%, respectively. There was also 19.8% of the number of farms 
stocking 3 crops for each 2 years. Farming two-crops per year was mainly in inland provinces 
(67.7% of the number of farms). Grow-out farmers often bought fingerlings from middlemen 
(45.7% of the total number of fingerlings stocked) and from nursery sites (38.5%). The number of 
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crops per year and stocking density differed between inland and coastal areas. Average stocking 
density in pond was 43.5 fingerlings/m2, with the survival rate of 76.2%. Inland provinces were 
common with 2 crops per year and average stocking of 47.2 fish/m2. In the coastal provinces, one 
crop per year was popular at a smaller stoking density (38.7 ps/m2). Average yield of fish in inland 
provinces was 369.7 tones/ha/crops with the total costs of VND 4,241.5 mil./ha/crop and total net 
income of VND 809.9 mil./ha/crop. These figures were all higher than those of coastal provinces 
(280.9 tones/ha/crop, VND 3.256 mil./ha/crops, and VND 605.5 mil./ha/crop, respectively). 
 
The fish yield in the grow-out farms was significantly affected by the depth of water, stocking 
density, costs of chemicals/drugs, amount of feed (both commercial and man-made types), stocking 
duration, and size of fish at the harvest. The feed costs covered 75-85% of the total variable costs 
with FCR of about 1.6-1.7 for pellet feed and 2.3-2.5 for home-made feed. This implies that a huge 
amount of low value fish was used for farming this species, and might cause socio-economic and 
environmental problems. Stocking duration should be about 5-6 months to get the size of 1 kg/fish 
and goes in hand with the contract to sell fish to the right buyers. It is better to apply the stocking 
density recommended by the Ministry of Fisheries (15-20 fish/m2) with the size of fingerlings about 
10-14 cm. Appropriate planning of hatcheries and grow-out areas are important while more and 
better information as well as management practices need to be provided to the actors. It is also good 
for further development of the industry if seasonality and training on reproduction and grow-out 
activities with the application of clean fish (SQF 1000CM) in order to improve the quality of both 
fingerlings and marketable fish. 
 

Part 4 
 

INLAND WILD FISH CAPTURE IN THE STUDY AREAS 
4.1. Status of fishing activities in the study area (Secondary data, FGs & KIP) 
The results from secondary data and interviews of key informants at 20 villages showed major 
information on the studied villages. The average natural land area of each village was about 3,232.5 
ha with the population of about 10,000 persons, of which 59% was labor force. The agricultural 
lands in the study sites covered about 82.9% of the total natural land of the villages while 44.7% 
was covered by surrounding dykes or closed irrigation systems. The main occupations of the 
community consisted of rice cultivation, wild fish capture and aquaculture, which were conducted 
by 75.6%, 49.5% and 18.9% of the total number of households, respectively. Animal raising was not 
really popular but important to some households with large scale stocking of animals (pigs, chicken 
and ducks). Trading of fish had the participation of 2.7% of households. More diversified 
occupations were observed in shallow flood areas. It should be considered that the ethnic rate in 
population was 6.2%, especially Khmer and Cham groups. The average poverty rate was 13.3%, 
while the rate of landless was 15.3%. These rates were higher in deep flood areas (15.8% and 
18.9%, respectively) (Table 2.1). 
 
4.2. General description of the surveyed fishers 
The interviewed households who participated in wild fish capture (fishing households) can be 
categorized by fish-related activities into 2 groups (only-fishing or fishing & aquaculture); and also 
by flood scenarios (deep, medium and shallow flood areas). Generally, the respondents had the same 
average household size of the whole Mekong Delta (5.0 ± 1.7 persons) were 2.5 family members 
were male. The households participating in wild fish capture (fishing households) had bigger 
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average size than non-fishing ones (5.0 compared to 4.7). In addition, the households with both 
fishing and aquaculture activities had bigger average size than only-fishing households (5.3 persons 
compared to 4.9). They also had more male laborers participating in wild fish capture (3.2 male 
labors compared to 2.6). In each household, there was about 2.8 persons participating in fishing, of 
which 1.7 persons were male. Average fishing experience was 13.4 years, ranging from 1 to more 
than 30 years depending on the age of the household heads, with no significant differences between 
three flood scenarios. The only-fishing households had a longer fishing experience (14.3 years) than 
the households who conducted both fishing and aquaculture (11.2 years)  (Table 4.2 and 4.3). 
 
4.3. Fishing season, grounds and gears 
There were three major fishing grounds in inland water bodies in the Mekong delta, consisting of 
rice field, rivers or public canals, and ponds or garden ditches without aquaculture. One fishing gear 
might be used in one or different fishing grounds. The survey results showed that fishing on the rice 
field in flooding season was the most common (76.1% of the fishers), especially high in the medium 
flood areas (81.3%). The next was fishing in rivers or public canals (41.1%) while fishing in the 
ponds or garden ditches without aquaculture was very rare (4.4%). 
 
Seasonality of fishing activities (the beginning and ending month) differed between the flood 
scenarios and also between the fishing grounds or fishing gears. In general, the fishing season 
started in the high flood areas when the flooding water reached the rice field (in July to 24.1% of the 
fishers) and the fishing activities might last to December (41.4%). In the shallow flood areas, these 
activities were conducted later but ended earlier than in other places 
 
In the medium flood areas, the fishing activities were mainly conducted from July (46.0% of the 
households) or August (45.2%) and stopped in November (34.6%) or December (63.0%). In shallow 
flood areas the fishing duration was even shorter, almost from the end of August to the end of 
November. 
 
In this study, a total of 14 fishing gears were reported while the survey conducted by Sinh et al 
(2007) provided a list of 18 fishing gears. In recent years, the management of natural aquatic 
resources has been given more consideration. Some illegal fishing activities or gears were banned, 
but not completely disappeared. There were still about 10-20% of the local fishers using fishing 
gears which were not permitted.  
 
The most common fishing gear was gill net (54.8% of fishers), because gill net is traditional fishing 
gear, cheap and easy to use by the local people. So far this particular type of fishing gear has been 
improved (such as three-layer gill net) for catching more species and higher productivity, even to 
keep the same level of fish catch when the wild fish stock decreased. The next was trawl net which 
was about 120 m long and 3-4 meters high on average (21.8% of fishers). This type of fishing gear 
was redesigned from short trawl net and it required 3-4 persons to operate. Therefore, trawl net was 
quite expensive and commonly used in deep flood areas such as Dong Thap and An Giang. This was 
a dangerous gear to the wild fish stock when the fishers added electric shock device in order to catch 
all sizes and all species of fish. The third common gear was small mesh size set net which was used 
by 13.1% of the fishers. This type of fishing gears was also very dangerous because it helped the 
fishers to catch all fish species with all sizes. 
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In the deep flood areas the gill net has the highest frequency (52.1% of the fishers), following by 
trawl net (25.3%) and small mesh size set net (7.2%). The same situation was in the shallow flood 
areas: gill net (52.8%), trawl net (21.6%) and small mesh size set net (12.7%), but no trap by tree 
branches was reported. In the medium flood areas the gill net also ranked the highest frequency 
(56.0%), but followed by the small mesh size set net (21.3%) and the trawl net had a smaller 
frequency (17.0 %) but the bag net was not observed.  
 
4.4. Fish catch and composition 
The average production of all species of fish per household at the Delta level was 3,514.5 kg/year 
but varied very much (± 7,200.6) by flood scenarios and fishing gears, as well as groups of fish 
species. Fishing households in deep flood areas had the highest production (4,895.1 
kg/household/year), the next was those in medium flood areas (3,181.1 kg/household/year), and 
followed by the households in shallow flood areas (1,861.6 kg/household/year). 
 
Golden snails contributed significantly to the fishing production overall average, some households 
might catch more than 90 tons of golden snails per year. If golden snails were excluded, the average 
fish production was 1,437.3 kg/household/year (± 1,662.4). The households participated in wild fish 
capture in medium flood areas had the highest production of fish (1,525.4 kg/household/year), 
followed by those in deep flood areas (1,476.7 kg/household/year) and the lowest production was 
captured by the households in shallow flood areas (1,278.2 kg/household/year). These figures also 
mean that more households captured golden snails in deep and medium areas, and they also had a 
higher production of golden snails than those in shallow flood areas. This might be caused by the 
impacts of the construction of dykes of irrigation systems in recent years. 
 
If the people captured fish inside the surrounding dykes which were constructed to prevent the 
floods, their fish production (excluding golden snails) was 1,277.8 kg/household/year (±1,343.8), 
significantly smaller than that of the fishers who captured fish outside the dykes (1,425.4 ± 1722.8 
kg/household/year). The highest wild fish catch was obtained by the fishers who conducted fishing 
activities in both fishing grounds (3,933.3 ± 3,523.3 kg/household/year).  
 
Some common fishing gears were selected for detailed analysis of fishing yield. The results showed 
that trawl net had the highest yield (2,302 kg/net/year), followed by trawler boat (1,825.0 
kg/net/year), and small mesh size set net (1,793.3 kg/net/year). Using the golden snail net, one 
household might catch an average yield of 1,008.0 kg/year (maximum level was more than 90 
tones/year). Note that the fish yield by fishing gears was also different by fishing grounds, flood 
scenarios and fish species, as well as the design of net and number of fishing days per year. 
 
A total of 36 wild aquatic species were caught in the study areas, including frogs and golden snails, 
with some differences between flood scenarios, fishing grounds and fishing gears. In deep flood 
areas, 26 species were reported, and the figures for medium and shallow flood areas were 18 and 21 
species, respectively (Table 4.9). The most common 7 species reported by fishers were: climbing 
perch (Anabas testudineus) with the highest frequency of appearance (79.2% of the fishers); the next 
one was ca sat-gourami  (Trichogaster. sp) (61.5%); ca chach    (Macrognathus aculeatus) (57.4%); 
Red mullet  (Upenues spp) (21.6%); silver barb (14.1%); clarias catfish (13.7%); Jullien’mud carp 
(Labiobarbus. sp) (12.2%).  
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Some fish species were said to become very rarely seen or disappeared within 3-5 years. These fish 
were bronze featherback (Notopterus notopterus) (21.3% of the fishers), redtail tinfoil barb 
(Barbonymus sp.) (20.6%); broadhead catfish (Clarias macrocephalus) (20.6%); Tripletail 
(Pristolepis fasciatus) (15.5%); giant barb (Catlocarpio siamensis) (4.5%); and transerse bar barb 
(Hampala macrolepidota) (2.6%). However, some new species or species those have recently 
become more common such as golden snails, sucker fish, and pacu. 
 
4.5. Distribution of wild fish products 
If the caught wild fish were categorized into high value fish (HVF) and low value fish (LVF), there 
were some differences in distribution between these 2 groups of products (Table 4.10). The three 
most important purposes in using HVF were for direct retail sale in the local markets (41.8% of the 
amount of HVF), sold to the local fish traders (26.8%), and used as food for the household (25.9%). 
Therefore, to obtain more income was the main purpose of the fishers for HVF. 
 
There were more ways for the households to distribute their low value fish catch. To be used as feed 
for their own aquaculture was the most important purpose (26.6% of the fishers). The next were for 
household consumption (20.7%), sold for feed in aquaculture of other households (17.9%), sold to 
the local fish traders (15.3%), and direct sale as retailers in the local markets (15.3%). Therefore, 
HVF were mainly used for the households in terms of both food for the people and feed for 
aquaculture. 
 
4.6. Cost, revenue and profit of fishing activities 
The average total annual costs of all surveyed households were VND 32.5 million/year, of which 
8.6% was spent for fishing activities. The deeper water level of floods was associated with higher 
level of total costs, as well as higher proportion of total costs spent for wild fish capture (VND 47.7 
million and 9.0% in deep flood areas; VND 29.0 million and 7.9% in medium flood areas; and the 
figures were VND 16.3 million and 7.4% in shallow flood scenarios, respectively) (Table 4.11). 
 
The average annual net income of all surveyed households were VND 61.5 million/year, of which 
24.6% was obtained from fishing activities. The deeper water level of floods the higher level of net 
income of the households, as well as the more important contribution of fishing activities to total net 
income (VND 63.2 million and 35.3% in deep flood areas; VND 48.7 million and 21.6% in medium 
flood areas; and the figures were VND 72.3 million and 13.3% in shallow flood scenarios, 
respectively). Therefore, fishing activities did not cost much but brought about significant gross 
income and net income to the local community, especially in the deep flood scenario (Table 4.11). 
Finally, each person in the study areas had an average net income of VND 1.1 million but varied 
highly between the groups and within each group. Note that a higher level of net income and a 
larger variation in total costs and gross income of the households in shallow flood areas were caused 
by a higher level of diversification in livelihoods.  
 
Among the households participating in fishing activities, the average fishing costs were VND 2.8 
mil./household/year which brought about a high net income of VND18.0 million with the B:C ratio 
of 14.2 times per year. There were no significant differences in total costs for fishing activities 
between the two groups (only-fishing; and fishing & aquaculture households), but a high level of 
significant difference in total gross income, net income and B:C ratio. The household with both wild 
fish capture and aquaculture activities had a better net income and a higher B:C ratio than those of 
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the only-fishing households (VND 19.4 mil./year compared to 13.5 mil./year; and 19.2 times/year 
compared to 12.3 times/year, respectively) (Table 4.12). 
 
4.7. Impacts of using low value fish for aquaculture 
The above analysis showed that low value fish (LVF) or trash fish contributed about 76% of the 
total wild fish catch per year, and a significant proportion was used for aquaculture, especially 
snakehead culture in the study areas. This might have some other effects. The scale of 1 to 5 (1 = 
very bad, …., 5 = very good) was used to estimate the impacts of using LVF on different issues in 
the study areas.  
 
Using LVF for aquaculture had a good effect on the development of cultured fish species which 
directly use LVF, especially the use of golden snails (63.6% of the respondents (Mean value = 3.6)). 
This brought a reasonable income to the fishers (54.6%), about VND 100,000-300,000 per working 
man-day (Mean value = 3.5), and created a lot of jobs for the local community (47.1%), especially 
in the flooding season (Mean value = 3.4). These were major advantages of fishing activities which 
contributed to improve the livelihoods and living standards of the local community following the 
“living with floods” point of view (Le Xuan Sinh, 2005). However, using LVF for aquaculture also 
had negative effects, especially on the wild fish stock (59.9% of the households, Mean value = 2.3). 
There were 30.2% of the households worried about the reduction in the supply of LVF for the poor 
people, and 8.8% of them said that over-fishing of wild fish led to the depletion of juveniles of some 
high economic value species which were insufficient for aquaculture, e.g., giant fresh water prawn, 
also a reduction in the biodiversity. Of course, the over-capture and uses of golden snails must be 
considered a good thing and was encouraged by 13.0% of households (Table 4.13). 
 
4.8. Difficulties in fishing activities and suggestions 
Many difficulties for wild fish capture were commented by the local people. The most serious three  
problems were: (i) abnormal weather by rains/storms (37.8% of fishing households), followed by  
(ii) lack of capital at the beginning for fishing gears or boat (31.8%), and associated with the 
increase in fishing costs (4.3%); and (iii) depletion of wild fish stock caused by many reasons was 
considered by 28.4% of them. In addition, the fishers faced with some people who sometimes stole 
their fishing gears including trapped fish (10.7%). There was conflict between the fishers, especially 
those who had different fishing gears and conducted wild fish capture in different fishing grounds 
(Table 4.14).  
 
The households who relied on fishing activities obtained loans with acceptable conditions for 
production, especially to buy fishing gears (72.3% of the households). Strong recommendation for 
better regulations on the illegal fishing gears were made by 18.2% of the respondents. They felt that 
this should be done with more and appropriate regulations/encouragement that protect and recover 
the natural aquatic resources (10.2%). It would be very useful if the government and development 
agencies help to organize more training activities and to support more for the shifting of fishers into 
other/better occupations. It is also good for both wild fish stock and soil quality when the closed 
surrounding dykes in each local community should be managed more environmentally, especially 
the operation of sluice gate systems for the entry and recession of annual floods in medium and 
shallow flood scenarios (the time and duration to open or to close the gates) (Table 4.15). 
 

Part 5 
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SNAKEHEAD FISH CULTURE & USE OF LOW VALUE FISH  
5.1. Description of snakehead farms 
Snakehead fish are easy to culture with simple methods. The ages of sampled farmers varied from 
17 to 82 with the average of 44 (±11). However, experience in farming snakehead was fairly short, 
mostly about 5-7 years. Some farmers had experience of about 30 years because they have cultured 
giant snakehead in cages for a long time, especially in Chau Doc town (An Giang province) and 
Hong Ngu district (Dong Thap province). 
 
The educational level of fish farmers was very low, 46.4% of them had stopped going to school at 
elementary/primary level, and 10.1% were illiterate. Therefore, their perception and knowledge for 
snakehead culture was limited mainly to their own experience and the use of wild trash fish. About 
0.6% of farmers with large farms had finished vocational college level education. 
 
Snakehead farming practices were mainly carried out by small-scale farmers using family labor, up 
to a maximum of 8 family labor. Male labor was dominant in fish farming activities (78.4% of 
interviewees), but the participation of women in the farming these species was high in comparison 
with other cultured fish species (21.6% of farmers). There was 9.8% of farmers using hired-labor, 
and large-scale farms needed to hire more labor (maximum case was 18 hired labor). About 5.5% of 
farmers hired temporary labor with an average of 8 persons/case, mainly for pond preparation and 
fish harvesting (Table 5.1). 
 
5.2. Major technical-economic information on snakehead farming 

5.2.1. Farm design 
About 43.5-66.7% of farms had only one pond, cage or tank. This figure varied by farming type. 
Earthen ponds had a large average culture area (621.4 m2/pond) meaning that the number of ponds 
per farm was low. Because of limited area available for culture along rivers, fish cages were quite 
small (38.4 m3/hapa) and the average total cultured area per cage farm was 64.0 m3. Farmers with 
nylon or cement tanks (floating ponds) had small farms and high costs of construction, therefore, 
64.5% of tank-based farms owned only one tank, with an average volume of just 21.0 m3. For farms 
where fish were stocked in hapas, numbers of hapas were higher if located in ponds rather than in 
rivers (Figures 5.1-5.3 and Table 5.2). 
 

5.2.2.  Seasonality of fish culture 
Ca loc den or Common snakehead have a reasonable growth rate and are harvested about 4-5 
months after stocking. Farmers can conduct 2 crops/year (51.2-53.1% of the farms), and 5.5% of 
them practiced 3 crops/year. Giant snakehead require a longer time (about 8 months), therefore, 
85.9% of giant snakehead farmers stocked this species for 1 crop/year. The seasonality in snakehead 
culture is not clear, but the farmers often begin to stock fingerlings from March to May in Lunar 
months (or May to July in Western calendar months) in order to utilize the trash fish in flooding 
season, and food-size fish are usually harvested from July to November (Lunar months) or from 
September to the next January (Western calendar). 
 

5.2.3. Seedlings and sources of seeds 
Giant snakehead fish were mainly cultured in cages on rivers (87.9% of the farms who practiced 
cage culture). Common snakehead fish or Ca loc den consisted of several species such as 
rectangular head and sharp head. The rectangular head fish were mostly stocked in river hapas 



TECHNICAL REPORTS: INVESTIGATIONS 2007-2009 

 153 

(53.9%). Clean water and flows are suitable for these two kinds of snakehead fish. The sharp head 
fish were stocked in all of the systems, but they were dominant in nylon tanks (88.7% of farmers 
with tanks stocked sharp head fish), pond hapas (77.3%) and earthen ponds (64.4%). Three quarters 
of farmers had to buy fingerlings (the lowest rate was 57.6% in the case of earth pond farms). The 
remainder of fingerlings came from farmers who had to nurse the fry they bought from others 
(20.3% overall, but the highest rate was observed with earthen pond farms at 33.3%), or were 
produced by farmers who had induced snakehead to spawn by creating appropriate environmental 
conditions and bought the seed for themselves to spawn (4.3% of all farmers in the sample produced 
seed in this way, equaling to 9.1% of the pond farmers due to the suitability of ponds for this 
activity). There was several farmers who caught wild seed for nursing, but the artificial seeds 
dominated these farms (Figures 5.4-5.5). 
 
The average stocking density of snakehead in ponds is 21.5/m2 (±45.2). The highest density (236.5 
fingerlings/m3) was in nylon tanks, followed by cages (147.6 fingerlings/m3) and hapas placed in 
ponds (109.0 fingerlings/m3). Water level in the nylon tanks was lower than other models, so water 
exchange rate in this model was also higher than the others. Snakehead farming in cages and hapas 
placed in the rivers with water current were stocked with higher densities than hapas placed in the 
ponds (Table 5.3). 
 

5.2.4. Feed and feeding  
The amount of feed used for snakehead farming in cages and nylon tanks were 374.9 and 305.9 
kg/m3/crop, respectively, due to higher stocking densities employed as compared to the other 
systems. However, food conversion ratio in pond culture was lowest (FCR=4.17) due to the 
availability of natural food in ponds. The FCR of snakehead cultured in cages was highest (4.58). 
There were many types of feeds for snakehead farming including freshwater and marine trash fish, 
head and bones of ca Tra (Pangasianodon hypophthalmus), field crabs, golden snail meat, and 
pellets or home-made feeds (Table 5.4).    
 
Freshwater trash fish was used by most households and comprised from 31.3 – 59.2% of total feeds 
for snakeheads. Marine trash fish was used by 34.02 – 63.91% households. Farmers culturing 
snakeheads in ponds and cages used a large amount of marine trash fish (over 60% of total feed). 
Most households caught freshwater trash fish to feed their snakeheads. This amount took 9.5-34.8% 
of total used freshwater trash fish.  
 
Fresh water trash fish which farming households exploited by themselves were not enough, so they 
also bought trash fish from local fishers (18.2 – 50.1%/total feed) or fish traders (16.2 – 55.6%). The 
cost of trash fish ranged from VND 4,600 – 5,400/kg. Some households fed their fish with golden 
snail meat. The experience from farmers showed that about 4 – 4.5 kg of golden snail meat could 
help to obtain 1 kg of snakehead. In order to have 1.0 kg golden snail meat, 3 - 4 kg golden snails 
(VND 500 /kg) were taken. This was a suitable solution on both economic and environment aspects 
to replace trash fish. A large amount of Ca Tra catfish head and bones are released as by-products 
from aquatic processing companies, but most of these are bought and used for P. catfish (Ca Tra) in 
terms of home-made feed (Table 5.5). 
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The mean water depth was 1.8 ± 0.8 m. The deepest and lowest water depths were in cages (2.8 m) 
and nylon tanks (0.8 m), respectively. Farmers exchanged water every 5 days at the rate of 50% of 
water volume. In nylon tanks, water was exchanged daily and the rate was up to 90%. In hapas 
placed in rivers and cages, water current exchanged water constantly. 53.5% households exchanged 
water by pumping, and of these, most practiced snakehead culture in nylon tanks. 32.9% households 
(mainly pond farmers) exchanged water by tides, and 6.2% households with hapas in ponds did not 
exchange the water (Table 5.6).  
 
Most snakehead farms are located near big rivers or canals (83.3% households), so inlet water was 
generally available. Some farms far from rivers, meaning that inlet water came from small irrigation 
canals (14.6%) or paddy fields and garden canals (0.9% households). About 1.2% of households 
used groundwater. 59.8% and 94.3% households did not treat inlet and outlet water, respectively. In 
ponds, hapas placed in ponds, and nylon tank systems, 4.6% of farms used chemicals for water 
treatment and 1.1% of farms used settlement ponds to treat effluents before discharge them into 
public water bodies. However 38.0% and 2.2% of households respectively, used lime or salt, and 
settlement ponds to treat inlet water. This was a way to limit fish pathogens spreading out during 
cultured cycles.  
 
The results showed that parasite infections on snakeheads were reported by 85.9% of farmers. 
Snakeheads also got hemorrhage disease (55.9%), mucus loss/columnariss (11.8%), while gill 
disease  affected 8.5% and liver and kidney diseases 7.8%. According to fish farmers, it was very 
difficult to treat liver and kidney diseases as well as hemorrhage disease. Presently, there are no 
special medicines to treat liver and kidney diseases. Farmers just mixed antibiotic with feed for 
treatment, but did not know the efficacy of their cure (Figure 5.6-5.7).  
 

5.2.6. Production, yield and distribution of fish harvested 
Survival rates of snakeheads in different culture systems were similar and ranged from 46.1-56.0%. 
Highest and lowest survival rates were in cage culture (56.0%) and nylon tank system (46.1%). 
Production of snakeheads cultured in ponds and cages was higher than that of other systems due to 
large area or volume. However, fish yields from cages and nylon tanks were higher than those of 
other systems thanks to high densities. The largest size of harvested fish in cages was for giant 
snakehead (Channa micropeltes) (1.1 kg/fish), in comparison with Channa striatus (0.6 – 0.7 
kg/fish) from other systems (Table 5.7). 
 
After the harvest, snakehead were sold and transported in live and fresh forms to many buyers 
including local middlemen (69.8%), traders from other provinces (17.7%), and local wholesalers 
(7.7%). Some small farms (2.3%) sold their fish by themselves at local markets, and 1.8% 
households consume their fish as fresh or fermented forms. In addition, some farmers in Hong Ngu 
district of Dong Thap province and Tan Chau district of An Giang province, sold their snakeheads 
directly or indirectly to Cambodia. The availability of freshwater fish is related to the flooding level 
and this was considered for the distribution of snakehead fish (Figure 5.8-5.9 and Table 5.8).  
 

5.2.7.  Economic results of snakehead farming systems  
Table 9 shows that total operating cost for snakehead farming in cages was highest out of all the 
systems (2.3 million VND/m3/crop), while the costs of production in nylon tanks and ponds were 
lower (VND 1.9 and 0.7 million/m3/crop, respectively). Some households caught trash fish to feed 
their snakehead, so the amount of captured trash fish is also factored into total feed costs. Based on 
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this accounting, gross return (VND 2.4 million), and profit (VND 0.2 million) per cubic meter were 
highest for cages. Variable costs took high percentage to total operation cost and ranged from 97.0 – 
98.3%. Gross profits from other systems were low. On average farmers returned a negative profit 
(VND -30,600 /m3/crop) on hapas placed in ponds. The percentage of farmers who lost money was 
high, and fluctuated from 40.9 – 61.7% of households interviewed. However, if the costs for self-
exploitation of trash fish are not counted, the profits from all snakehead farming systems are higher, 
and depend on amount of trash fish captured. The number of households having negative profits is 
reduced if the cost of self-harvesting of trash fish is excluded, and ranges from 15.2 – 40.0%. 
Benefit cost ratio (BCR = Total returns/total operating costs) was also higher. BCR per production 
cycle was highest (92%) in cage culture and lowest in nylon tank culture (14%). In general, if 
farmers had to supply all the inputs for  snakehead culture, profit was low and percentage of 
financial losses incurred was high. However, many households cultured snakeheads on a small 
scale, using natural freshwater trash fish during the flood season, and available free labor. This 
strategy allowed them to obtain high profits. Issues of economic efficiency and the risk of 
exhausting natural aquatic resources which have a negative effect on the availability of cheap food 
for local people need to be solved when conducting the research on replacing freshwater trash fish 
with other feed sources (Table 5.9).  
 
The results of regression analysis of multiple variables showed that there were 5 independent 
variables affecting fish yield at the same time (p<0.05): 

(i) Snakehead species: the yields and profits from Channa micropeltes farming were higher than 
those of Channa striatus culture. 

(ii) Cultured area: the yields and profits from snakehead farming in deeper flooded areas were 
higher than other areas because of good water supply and plentiful trash fish.  

(iii) Stocking density: In order to increase fish yield, density of snakeheads could be increased 
above comparison the mean value reported in this survey. However, although the profit was 
highest at 120-160 fingerlings/m3, the benefit:cost ratios was highest at stocking densities of 
40-80 fingerlings m3  

(iv) The costs of medicines and chemicals to prevent and treat snakehead diseases could be 
increased against the mean value reported in this survey in order to increase fish yield. A cost 
of VND 25,000-40,000/m3/crop offered the best benefit:cost ratios. 

(v) Snakehead culture techniques: farmers who have been trained on culture techniques gain 
higher benefits than those who cultured fish based only on their own experience.  

 
5.3. Snakehead farmers’ perception   
During the flood season there was plenty of freshwater trash fish suitable for farmers to exploit or 
buy for snakehead feed (28.0% households). Farmers used their own ponds, and rivers nearby their 
houses for small-scale snakehead culture (22.4%). In the flood areas without surrounding dikes, 
farmers could not cultivate rice in flooding season, so the households could make use of free time 
during the flooding season by culturing fish (12.9%). This contributed to the diversification of 
agriculture and livelihoods in order to increase farmers’ incomes (17.4%), as well as supply more 
high value food to the community (Table 5.10). 
 
Snakehead farming had many advantages and disadvantages. The most important difficulty was the 
lack of production capital (49.7%). After many years of culturing snakeheads, fish diseases seemed 
to be appearing more common and also more difficult to treat, leading to high mortality (38.5%). 
Farmers' technical knowledge on the farming of these species were limited, so farmers had many 
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difficulties in the prevention and treatment of fish diseases (17.3%). In addition, the snakehead fish 
were mainly for domestic consumption, and the price was lowest during the peak harvest season 
(19.6%). Abundance of natural aquatic resources has declined continuously and the price of low 
value fish has increased. Therefore, snakehead farmers faced more difficulties due to a need to find 
other sources of feed (10.3%). Based on the above disadvantages, snakehead farmers needed more 
support for obtaining capital (50.5%), and more technical training, including the prevention and 
treatment of fish diseases, as well as water inlet and outlet treatment (34.1%). 
 
The price of marketable snakehead goes up in the dry season (20.8%) due to lack of natural 
marketable size of snakeheads, so harvest in this period offered higher profits. In addition, fish 
farmers need the support from the government on market information, and organization for product 
distribution to make the price of snakehead more stable (9.4%). Replacing freshwater trash fish with 
marine trash fish and golden snail meat for snakehead feed were also suggested (5.6%) (Table 5.11).  
 
Natural aquatic resources in the Mekong Delta become more exhausted day by day due to over 
exploitation (Sinh, 2005), so the production of freshwater trash fish used as feed for carnivorous 
species has become scarce. There were many solutions for replacing fresh water low value fish 
including by marine low value fish (84.8% of households suggested), by culturing other fish species 
(3.7%), by stopping snakehead culture (3.5%), or by reducing the culture areas of snakeheads 
(3.3%). However, these solutions should be considered in relation to the competition for feed from 
the development of other cultured species such as Pangasius catfish, hybrid catfish, giant freshwater 
prawns, and swamp eels. Over-exploitation of wild fish also had negative effects on the supply of a 
cheap sources of food for local community, especially the poor people (Table 5.11).   
 

Part 6 
 

FOOD FISH TRADERS IN THE STUDY AREAS 
6.1. Description of food fish traders in the local markets  
In this study, the markets were categorized into rural market (at village level) and urban market (at 
the district level or town of the province/city). The traders were the people who buy and sell food 
fish in the market place of the surveyed provinces. More than 94% of the number of traders were 
female with the average age of about 41 years ( 9.6), ranging from 18 to 78. They had the average 
experience in trading fish about 12 years. In general, the fish traders had low education, with 55.6% 
of them having stopped going to primary school and 9.5% were illiterate. 
 
The place for trading fish in the market was quite narrow, on average about 3.3 m2 per trader 
( 3.99). The place was smaller for village traders (2.8 m2 1.8) in comparison with that of the traders 
at district or town markets (3.9 m2 ±6.6) (Figure 6.1). Participation in trading food fish of each traders 
were 1-2 laborers, mainly family members, and mostly women. No one was under 17 years old. In 
addition, some of big scale traders had to hire female employees, especially during the peak season 
of wild fish capture, about 20 days per month (Table 6.1). 
 
Most of the traders were retailers and had their sources of food fish supplied by fishers and fish farmers. 
In addition, at the village market, about 2.7% of fish traders were real fishers or fish farmers who 
brought their own captured/cultured fish to sell directly to the end consumers. Technical information 
for trading food fish depended mainly on the traders’ experience (95.2% of 189 respondents). In 
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addition, information was also from consumers (6.9%), TV/Radio (3.3%), fishers, farmers, and 
other traders (0.5%) (Table 6.2).  
 
About 94.7% of the traders did not use contracts in purchasing fish because 81.7% of them said that 
a contract was not necessary. Very few traders cared for advertising (2.1%), business logo (2.1%), 
and business cards (2.1%) (Table 6.3). 
 
6.2. Traders’ marketing in purchasing the food fish 
- Priority and making decision in trading food fish: 
Respondents were asked on a scale of 1 to 10 (with a maximum point of 10) to discuss priorities on 
factors affecting the trading of food fish. Among the listed factors, the most prioritized actors were: 
quality, price, amount, and size of fish. In addition, type of payment and time of delivery were also 
important (Figure 6.2). 
 
The buyers often have stronger power in making decision on the amount and type of fish (high or 
low value fish) because they had their own interest and need. The buyers and sellers had the same 
right on the price and type of payment while the sellers were stronger in making decision on the 
location and time of the transaction. Due to the increasing level of competition and seasonality in 
trading food fish, the buyers seemed to have more rights or stronger bargain power, but both sides 
(buyers and sellers) seemed to make the bargains that help them all feel good about the transaction. 
 
Type of support in purchasing food fish depended on the function of traders. When local traders 
played the role of buyers, they could get loans from suppliers (26.2%), some reduction in price or 
discounts could be made or some gifts (21.1%); and in association with gradual or partial payment 
(18.0%). On the other hand, they might provide the loans to their suppliers such as fishers and fish 
farmers (61.8%). They also help to prepare the fish for end customers in the market place (51.1%). 
About10.9% of them provided the customers some gradual payment. 
 
- Sources of food fish: 
The fish traders preferred to purchase wild fish (78.1% of the number of traders). They also wanted to 
purchase more fresh water fish than marine fish (74.5%). The main reasons were that fresh water fish 
is easier to sell or more familiar to the customers (43.8%); had good experience to trade fresh water 
fish (24.2%); and easy to get the fish or availability of fresh water fish in the local area.  
 
- Purchases of marine fish: 
Marine fish were mainly provided to the local traders from large-scale fish traders in the province, 
accounted for 87.9% of total amount of fish supplied to the food fish traders at different market 
level. About 11.4% was bought from other provinces. Direct supply from fishermen covered about 
4.8%, while that figure from fish farmers was 4.0%. The remaining amount was supplied by other 
sources. Because the time for transportation from the fishing ground is long, the local traders gave 
more care to the preservation or quality of marine food fish. After receiving the supplied food fish, 
the local traders resold most of total amount of fish in the local markets (96.4%). They also provided 
about 2.2% to other fish traders, and 3.2% to other buyers in the local area; while the proportion 
being sold out of the province was 0.6%, only (Figure 6.3). 
 
Marine fish, including finfish, octopus and shrimp were preferred by 73.9% of the number of 
traders. The reasons included easy to trade (63.6%); these fish were delicious (22.7%); and available 
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year-round. In addition, the low value marine fish were still preferred because the low price 
(34.8%); and also easy to keep/store for a couple of days.  
 
- Purchase of freshwater fish: 
In terms of species, freshwater fish were more diversified in comparison with marine fish, especially 
in flooding season. The supply of freshwater food fish was not only from local fishing but also from 
aquaculture. Other fish traders and fishers in the local area were the main suppliers who provided 
about 47.3% and 34.7% of the total amount of input fish for the food fish traders at different market 
level in the study areas. About 9.1% of fish was caught by the traders themselves, and then sold 
directly in the village markets. Because of the development of aquaculture, the traders also went to 
buy fish directly from fish farmers (8.9%). The supply from outside of the province covered 2.8% of 
total amount of input fish. Fresh water fish were mainly sold in fresh form by food fish traders, and 
mostly in early morning because they gave more care on the preservation or quality of fish which 
were strongly affected by time. Most of the fish were resold at the local markets (93.9%) while 3.2% 
was provided to other type of buyers, and 2.9% was resold to other local fish traders. The proportion 
of food fish being sold out of the province was 1.5%, only (Figure 6.4). 
 
A number of high value fresh water fish species were preferred by traders such as snakehead, 
climbing perch and hybrid catfish (70.4%, 50.6% and 29.9%, respectively). The main reasons were: 
easy to sell these fish (78.7%); and delicious meat and easy to prepare (20.0%).  
 
The fish with low price, small size and/or low quality were categorized into low-value fish group 
(75.9% and 73.6% of the traders, respectively. Low value fresh water fish species were prioritized to 
purchase included Mozambique tilapia (30.4%), Pangasius catfish (26.1%), and some other fish 
species with small size, also small size wild fish. These fish were considered easy to purchase 
(69.0%), and low value or cheap fish (56.3%) (Table 6.4). Therefore, there is a need to make the 
differences between high value fish (HVF) and low value fish (LVF).  
- Trends in the purchase of marine fish 
In general, the trade of high value marine fish was increasing with 39.4% of 33 fish traders who 
traded marine fish, 36.4% said unchanged, and the remaining reported a decreasing trend. The most 
important reasons for increasing trade of high value marine fish were more fish farmers or an 
increase in supply side (34.8%), and an increase in demand size or more buyers who had better 
income (21.7%). On the other hand, increasing price of fish and higher competitive pressure were 
the key reasons for a decreasing trade of this group of fish species (36.4% of traders). 
 
Trade of low value marine fish was said to be unchanged by 58.1% of traders, while 25.8% and 
16.1% of them considered the trade was increasing and decreasing, respectively. The increasing 
number of fish farmers and fish consumers, in association with the change in income level, made for 
the fluctuation of marine fish trade. In the near future, the trade of marine LVF is expected to be 
unchanged by 56.3% of the traders. 
 
- Trends in the purchase of fresh water fish (FWF) 
The trade of high value fresh water fish (HVFWF) was stable to more than 40% of the traders due to 
the increase at the same level in both the number of buyers and fish farmers. The increasing trade of 
HVFWF was cited by 22% of the respondents, with the main reason given to the increased income 
of the community and the local consumers preferred HVFWF or higher quality of FWF (21%). 
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The purchase of low value fresh water fish (LVFWF) was considered unchanged by 53.2% of the 
traders because of unchanged demand from poor people and cheap price of fish. However, 21.8% of 
the traders said that the purchase of this group of fish decreased due to the wild fish-dependence, 
reduction in supply, and changes in the consumers’ behavior, especially in urban areas.  About 
54.0% of the traders thought that the purchase of LVFWF would be unchanged in the near future 
because of low price or suitability to the poor people. 
 
6.3. Amount of fish traded and lost 
The average amount of fish purchased per day was 41.5 kg/trader. The traders at district markets had 
the biggest amount which was 6% higher that that of provincial traders, and 9.8% more than village 
traders. In addition, marine fish made up 23.1% of the total amount of fish, while FWF covered the 
remaining of 76.9%, although not significantly different between the levels of markets (Table 6.5).  
 
The LVF were not traded much in the markets. There was more at the village markets but less at the 
other two levels, and was affected by the supply of food fish (marine and FWF). In general, LVF 
contributed 4.1% of the total amount of marine fish traded, but at village markets, this rate was 5.7%. 
However, LVF covered about one quarter of the total amount of FWF traded at village markets. LVF 
contributed about 31.7% of the total amount of FWF traded at village markets, and the figures for district 
and provincial markets were 18.5% and 15.5%, respectively.  
 
In addition, the amount of fish lost during the purchases was about 4.5% for marine fish, and 3.5% 
for FWF. The lose rate was about 1.5 times higher for district and provincial markets. 
 
6.4. Costs and net income in trading food fish 
- Fixed costs: 
Average total fixed cost for trading food fish was VND 0.2 million per month. Taxes and fees was 
about 49.6%, payment paid for the trading place in market accounted for 36.7%, equipment and 
facilitations contributed about 10.2% (containers, basket, trays, weights), and 3.4% for construction 
work (Table 6.6). 
 
- Variable costs: 
Each trader spent about VND 25.9 million to buy fish. The traders at village markets had to pay less 
(about VND 22.0 million). Marketing costs (electricity, clean water, ice, packaging, etc.,) took about 
VND 0.6 million per month. The traders at village markets also paid about 24.0% lower than the 
traders at provincial markets, which was in turn higher than the figure for district markets 18%, 
approximately (Table 6.6).  
 
- Income and profits: 
Monthly profit from trading food fish was not high, VND 2.16 mil./trader/month with an average 
ratio of B:C of 1.17. Higher level of markets brought about better profit to the traders but smaller 
ratio of B:C ratio. The traders at village markets had the lowest profit per month of VND 1.6 
mil./trader,  but the highest B:C ratio of 1.23. The figures for traders at district markets were VND 
2.6 mil./month and VND1.13mil/month, while for the traders at provincial markets were VND 2.8 
mil./month and VND1.10 mil/month (Table 6.7). 
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The mean comparisons of the most important indicators showed that the total amount of fish, total 
costs, total net income from trading food fish at the village markets were significantly different at 
the two levels of district and province (p < 0.05). 
 
6.5. Factors affecting the amount of fish traded 
Ten initial independent variables (Xi) were assumed to have an effect on the amount of fish traded 
per day (Y). The results from multiple regression analysis show that there were 5 factors at the same 
time that could significantly affect the amount of fish traded per day. They were: (i) the number of 
the day in the month, (ii) marketing costs, (iii) proportion of freshwater fish of total field, (iv) 
contract in trading, and (v) sources of fresh water fish (Tables 6.8-6.9). 
 

a. Number of days trading: If other variables were unchanged, when the number of days 
increased a day, the total amount of fish traded would increase 1.7% (the maximum level 
would be obtained if the traders operate their business all days of the month). 

b. Contract in trading fish: If the contract was made, it might help to increase the amount of 
fish traded about 0.47%, if other variables were unchanged. Note that the larger scale 
traders may prefer to have the contract with a big amount of fish traded. 

c. The proportion of freshwater fish to total amount of fish: If other variables were 
unchanged, when this proportion increase 1% it would make a decrease of 0.39% in the 
amount of fish traded. 

d. The marketing cost: Total amount of fish traded might be increased 0.3% while the 
marketing cost increased 1% and other factors were fixed.  

e. Sources of fresh water fish: Despite of wild fish were preferred to cultured fish, if the 
traders were supplied wild fish, they could sell about 35.6 kg/day, but it would be 43.3 
kg/day for cultured fish. This caused by the depletion of wild fish but their price increased 
much while cultured fish became more available. 

 
6.6. Difficulties and solutions for trading food fish 
There were a number of difficulties reported by the traders of food fish in the market places which 
are affected by the annual floods in the Mekong Delta. For HVF, the most serious problems consist 
of: trading place (27.8% of traders) and lack of capital (25.9%). For trading the low value fish, the 
most important problem was a high rate of fish lost in trading (26.5% of traders) and also lack of 
capital. In addition, other difficulties were listed as follows: reduction in the number of buyers and 
decrease in the amount of fish supplied which were resulted from a higher competition in trading 
fish; increasing prices of food fish; and difficulty in preservation of fish, especially the fresh ones. 
 
The traders proposed a set of solutions such as: to find out the sources of loans with reasonable 
interest and conditions (47.4%); the market managers should redesign or rearrange the place for 
trading fish in order to make better conditions for both the traders and buyers in the market (45.6%); 
and to try to reduce the marketing costs (15.8%). Lower taxes and fees were also suggested (11. 
1%). 
 
 

Part 7 
 

CONSUMPTION OF FOOD FISH IN THE STUDY AREAS 

lisa
Next page
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7.1. Major economic characteristics of the surveyed households 
The average household size in the study areas was 5, and bigger in the case of households practicing 
aquaculture (5.4 persons). More leisure labor in the flooding season were available, especially the 
male labors. On average, the households capturing wild fish had 1.6 male labor among a total 
number of 2.8 male labor participating in fishing activities. These persons had experience about 15.5 
years in wild fish capture, varied mainly by age of fishers but not much by locations or flood 
scenario (Table 7.1).  
 
Average total annual production cost of the households was VND 32.5 million (±162.6). The 
households in deep flood area had the highest cost (VND 47.7 ± 255.6 million), especially for the 
households who cultured fish (VND 113.4 million). The households settled in shallow flood area 
had the lowest production cost (VND 16.3 ± 29.6 million), in particular the households who relied 
only on wild fish capture activities (VND 12.7 million) because of a low cost invested in simple 
fishing activities (small boat and cheap fishing gears). The average annual profit or net income of 
the households in shallow flood area was VND 63.2 million, higher than that of deep  and medium 
area (VND 63.2 and 48.7 million, respectively) due to their opportunity to have more diversified 
economic activities. It is interesting to see that the households with aquaculture obtained the biggest 
annual profit (VND 97.0 million/year), and if the households were better-off from having other 
economic activities they might not participate in capturing wild fish or farming fish. 
 
Gross income, production cost and household size help to show the profit per capita and ability to 
spend for living expenditures, as well as the potential for savings and expansion of the economic 
activities. The average monthly profit per household was VND 5.1 million and they spent an 
average living expenditure of VND 1.7 million/month. People settling in shallow flood areas had 
better profit per person per month (VND 1.3 million) and higher living expenditures per person per 
month (VND 0.5 million) than those in the other two areas. But the savings might be at the same 
level of VND 0.8 million per person per month of people living in deep flood area. These helped 
them to have better opportunity for savings or expansion of their production. In addition, the better-
off non-fish households (no fish capture neither aquaculture) had the same level of profit and living 
expenditures per person per month (VND 1.6-1.7 million, and VND 0.4 million, respectively). 
Finally, the lowest profit and living expenditures were for the households who relied only on wild 
fish capture (VND 0.7 and 0.3 million/person/month), implying that their ability for savings just 
equaled to about 50% of the savings of other groups (Table 7.3). 
 
With an average living expenditure per month of VND 1.7 million, the households spent about 
65.5% for food. For the households practicing fish culture, this percentage was at the lowest level of 
52.5%. This means that the household did not have much money for other living activities such as 
education, health care and other social events or services. More over, 63.4% of the cost for food was 
spent for buying food fish, indicating the importance of fish to the local community in terms of 
economic and food security. The people living in deep flood areas, especially those culturing fish 
had the smaller proportion of food cost spent for food fish, 62.6% and 45.7%, respectively (Table 
6.3). This might be caused by more wild fish catch availabiliyt and/or some proportion of cultured 
fish which was partially used for household consumption without taking into account in terms of 
cash expenditures. 
 
7.2. Consumption of food fish in the study areas  
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The average amount of food fish for household consumption was 348.3 kg. The households in the 
deep flood area consumed more fish than those in the medium and shallow flood areas (404.3 kg, 
341.2 kg and 288.4 kg, respectively). The reasons were a bigger size of the households and more 
fish available in deep flood area while in medium and shallow flood areas the households had better 
supply of other sources of animal protein such as pork, beep and poultry. Most of the food fish were 
bought from local markets as regular food (81.8% total amount of food fish consumed per year). 
Other sources of food fish were shef-supplied from wild fish capture (7.7%) and fish culture 
(10.5%). Because of a better supply and quality of water, more people stocked fish in deep flood 
area, therefore, these households stocking fish consumed more food fish than the households in 
other two areas by flood scenarios (14.8% comparing with 7.8% and 6.3%, respectively). However, 
the households in medium flood areas had higher proportion of food fish from their own capture 
activities (14.0% comparing with 9.5% in deep flood areas and 2.2% in shallow flood area) (Table 
7.4).  
 
The average amount of food fish consumed per capita was 77.6 kg, or 6.5 kg per person per month. 
The highest levels were in deep flood area with 78.3 kg and 7.1 kg, especially the aquaculture 
households consumed 124.2 kg per capita or 10.4 kg per person per month. If the poor households 
relied on fish capture only, their most important purpose was to capture wild fish for sale while the 
fish catch was limited then the fish for their household consumption was not much (58.5 kg per 
capita or 4.9 kg/person/month). 
 
The multiple regression analysis showed that there were 4 independent variables significantly 
affecting the amount of food fish consumed by households (p < 0.05). They were as follows:  

f. The household size or number of persons per family: the bigger size of the household, the 
smaller amount of fish was consumed per person. 

g. Living expenditures: the more money the households spent for living expenditures the 
bigger amount of food fish they consumed.  

h. Wild fish catch: the more wild fish were captured by the households the biaquatic 
production, the more aquatic production was captured, the more it was consumed. 

i. The ratio of shelf-captured fish kept for consumption/total amount of fish consumed: If the 
amount of own captured wild fish was kept for household consumption contributed a 
higher proportion to the total amount of food fish consumed by the households, then the 
total amount of fish was bigger. 

 
- Consumption of high value fish (HVF):  
The average frequency of buying high value fish (HVF) was 3.5 days/time (±4.3) and varied by the 
flood scenarios, the deeper the flood the shorter duration. The households bought HVF for 3.2, 3.3 
and 4.0 days for deep, medium and shallow flood areas, respectively. The average volume and value 
of HVF per purchase were 1.3 kg and VND 30,100 each time in the deep flood area, while the 
figures for both medium and shallow flood areas was 1.2 kg/time and VND 27,500/time. Fresh fish 
were common with 83.1%, and fresh water fish covered 90.1% of the total amount of HVF bought, 
but not significantly different between the areas (Table 7.5). 
 
- Consumption of low value fish (LVF):  
The average frequency of buying low value fish (LVF) was 3.4 days/time (±7.4) and varied by the 
flood scenarios, but in different way in comparison to the HVF. For HVF, the deeper the flood the 
longer duration between purchase of HVF, that is, 3.6, 3.4 and 3.1 days for deep, medium and 
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shallow flood areas, respectively. This means that the LVF were more available from self-capture 
and consumed in deep flood area. The average volume and value of LVF per purchase were 1.8 kg 
and VND 20,700 each time, but much more in the shallow flood areas (2.1 kg/time and VND 
24.200/time). Fresh fish were also common with 85.0% while fresh water fish covered 86.7% of the 
total amount of LVF bought. These two rates were not significantly different between the flood 
scenarios (Figure 7.1 and Table 7.6). 
 
Aquatic products present in daily meals of the local people in the Mekong River Delta. The fresh 
water fish were mostly referred, for both HVL and LVF (95.3% and 94.8%, respectively). The same 
situation was given to wild fish (92.3% and 91.5%, respectively) because the local community 
considered wild fish were clean, fresh, safe and available, especially in flooding season (75.7% of 
the respondents). On the other hand, cultured fish were selected by 7.5% for HVL and 8.7% for 
LVF, only. Cheap price was just one of customers’ criteria (10.3% of the households), especially in 
flood season, wild fish were abundant (7.0%). There were 10.5% of the respondents believed that 
cultured fish were not good source of fish because of the application of pellet feed and 
drugs/chemicals (Table 7.7).  
 
A variety of fish species were reported by local people for food fish. Sinh et al (2007) listed 31 
species of wild fish which were commonly captured and used for food by the local people in the 
medium and shallow flood areas. Some of them could be from both sources of fishing and 
aquaculture such as snakehead fish, climbing perch, silver barb tilapia. In this study, the top 5 
species of food fish were snakehead (58.5% of the households); climbing perch (53.3%); hybrid 
catfish (21.9%); ca linh – Henicorhynchus/ Labiobarbus (19.9%); and ca sat - Trichogaster 
trichopterus (18.7%). Ten most common species of food fish are provided in Table 7.8. These are 
also the most preferred fish species in the fresh water areas of the Delta more than 10 years before 
(Sinh et al. 1997).  

 
7.3. Consumers’ perception on food fish  
- Trend in the consumption of fresh water fish (FWF):  
The trend in households’ consumption of food fish, in particular the fresh water fish, was assessed 
using five-scale ranking, of which 1 = decreased very much, ….., and 5 = increased very much 
(Table 7.9). For high value fresh water fish (HVFWF), the price was the factor that had the highest 
level of increase (77.6% of households and Mean = 3.9) because of the increasing demand or an 
improvement in the income level. But this was associated with improved convenience in purchasing 
fish (61.1% and Mean = 3.8). In addition, HVFWF were also more available due to the development 
of aquaculture (42.6% and Mean = 3.3) despite if the amount or quantity of fish bought per time 
increased by little (21.4% and Mean = 3.1). However, size and quality of HVFWF seemed to be 
unchanged (for the size of fish was 48.8% of the households and Mean = 2.5; while these figures for 
quality of fish were 43.3% and Mean = 2.6). 
 
The same situation was observed in the case of low value fresh water fish (LVFWF), the price 
increased more (75.8% of households and Mean = 3.9), mainly because of income improvement. 
But this was also associated with better convenience in purchasing fish (59.8% and Mean = 3.8). In 
addition, LVFWF were also more available due to the development of aquaculture (41.3% and 
Mean = 3.3) and the amount or quantity of fish bought per time increased not much (22.4% and 
Mean = 3.1). However, the size of LVFWF seemed to be decreased due to the over fishing (54.1% 
and Mean = 2.3) while the quality of LVFWF was not improved (43.7% and Mean = 2.6). 
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Over fishing leads to smaller size of fish and more cultured fish available, but the quality may be 
worse due to the negative effects from the aquaculture environment, as well as the application of 
feed and drugs/chemicals (Figure 7.2). 
 
- Difficulties and solutions for consumption of fresh water fish 
Many difficulties in consumption of FWF were described by local people. The most important was 
the increasing price of food fish (65.7% of the respondents); and the cultured fish were more 
available but the quality and tastes were not good in comparison with wild fish (47,2%). It was also 
sometime difficult to buy the fish (12.8%). In addition, the size of wild fish became smaller than 
before. Moreover, the fish species for aquaculture in fresh water bodies were not diversified, 
especially the lack of or inefficient culture of high economic value species. Some households settled 
too far from the market places and they did not want to go out for buying FWF in the markets 
(14.2%).  
 
Therefore, the price of FWF should be managed in association with finding the ways for reducing 
the production costs of both capture wild fish and cultured fish (38.5% of the respondents). This 
requires a set of appropriate policies/regulations. The quality management should be improved to 
protect the consumers of fish products (34.6%). The marketing of food fish both from capture and 
aquaculture sources, as well as all types or forms should be given more detailed studies, especially 
at the market places (19.2%). Better management of fishing activities was also suggested as one of 
the solutions for a better supply of food fish. On the other hand, some local people would replace 
some fish by using other animal protein such as pork, beef or poultry if the price of food fish 
increased too much (7.7%).   
 

Part 8 
 

CONCLUSIONS AND SUGGESTIONS 
Fishing activities were conducted by 50% of the number of households in the fresh water flooded 
areas of the Mekong Delta, where wild fish play an important role in both environmental, economic 
and social aspects to the local community, especially during the flooding season. About 14 legal 
fishing gears were used for fishing in the different fishing grounds (flooded rice fields, rivers/public 
canals, and non-aquaculture ponds/garden ditches). But the most popular ones were gill net, trawl 
net and small mesh size set net. However, there was still about 10-20% of the fishers using illegal 
fishing gears. Fishing season was usually from July to December depending on the flood scenarios 
as well as fishing grounds and fishing gears. The average fish catch, excluding golden snails, was 
about 1.4 tons/household/year. Fishing activities took 8.6% of the total production costs per year 
and brought about  24.6% of the total net income, and had a high level of B:C ratio. Flood scenarios 
and livelihood diversification of households had significant effects on the costs and net income of 
the households, particularly in the fish catch, costs and net income of fishing activities. Wild fish 
catch was distributed in different ways, of which the most important proportion of high value fish 
was for higher income while most of the low value fish were used for household consumption and 
for aquaculture. Over fishing of wild fish for aquaculture had good effects on the development of 
cultured fish species which directly use LVF and created jobs with reasonable income to the local 
community. However, it led to the depletion of wild fish stock as well as reduction in the supply of a 
cheap source of good food for the local community, especially the poor households. Major 
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difficulties for fishing activities were: (i) abnormal weather by rains/storms; (ii) lack of capital 
associated with increasing costs (4.3%); and (iii) depletion of wild fish stock. The households who 
relied on fishing activities expected to obtain more support in terms of loans for fishers, better 
management of fishing activities, more training activities, support for the fishers to shift into 
other/better occupations, and better operation of sluice gate systems in the areas which are closed 
completely by surrounding dykes. 
 
The farming of giant snake head (Channa micropeltes) in cages is traditional in the Mekong Delta. 
Common snakeheads (Channa striatus) are cultured in 4 other typical farming systems. The culture 
area per farm was largest in ponds but stocking density was highest in nylon tanks. The amount of 
feed used for snakeheads cultured in cages and nylon tanks was more than that in other systems, but 
FCR in the earthen ponds was smallest. Many farmers captured fresh water low value fish for 
snakehead feed, but this source has been depleted. Survival rates of fish in the different systems 
were similar. Fish yields in cages and nylon tanks were higher than those of other systems. There 
were 5 variables affecting fish yield (p<0.05): (i) giant snakeheads or common snakeheads; (ii) the 
flood scenario of the farm location; (iii) stocking density of fingerlings; (iv) cost for medicines and 
chemicals to prevent and treat fish diseases; and (v) the farmers were trained on the farming 
techniques or not. Total operating costs per cubic meter of water per crop were highest in cages, and 
lowest in hapas. If farmers had to buy all their feed, profits from snakeheads were low in associated 
with a high level of farms obtained negative profits. The farming of snakeheads was better in small-
scale farms where leisure labor were used to exploit low value wild fish for cultured fish during the 
flood season. Marketable snakeheads were mainly bought by traders and the price was better in the 
dry season. Most of the snakehead farmers knew that using low value wild fish for snakehead 
culture had negative effects on wild fish stock. More studies on the reproduction, alternative feed, 
fish health management, and marketing of fish will be helpful for  further development of snakehead 
industry in the Mekong Delta.  
 
The average household size in the study areas was 5 with the average monthly profit per household 
of VND 5.1 million and the average living expenditure of VND 1.7 million/month. The lowest profit 
and living expenditures were for the households who relied only on wild fish capture, whose ability 
for savings just equals to about 50% of the savings of other household groups. About 65.5% of 
monthly living expenditures was spent for food, and smallest in the cases of aquaculture households 
or the households capturing wild fish in deep flood areas. Annual amount of fish consumed per 
capita was 77.6 kg, or 6.5 kg per person per month, with the highest levels in deep flood areas. The 
households in deep flood areas consumed more fish than those in the medium and shallow flood 
areas. Most of food fish were bought from local markets while the remaining was self-supplied from 
captured wild fish capture (7.7%) and cultured fish culture (10.5%). The households in medium 
flood areas had higher proportion of food fish from their own fish capture activities. The top 5 
species of food fish were snakehead, climbing perch, hybrid catfish, ca linh – Henicorhynchus/ 
Labiobarbus; and ca sat - Trichogaster trichopterus. There were 4 independent variables 
significantly affected the amount of food fish consumed by households (p < 0.05): (i) household size 
or number of persons per family; (ii) living expenditures of the households; (iii) amount of wild fish 
caught by the household; and (iv) ratio of shelf-captured fish kept for consumption to total amount 
of fish consumed. The average frequency to buy HVF was 3.5 days/time with the volume 1.3 kg and 
the value of VND 30,100 each purchase. These figures for LVF were 3.4 days/time, 1.8 kg, and 
VND 20,700 per purchase. Fresh fish were commonly consumed while fresh water fish were mostly 
referred, for both HVL and LVF. The wild fish were preferred to cultured fish because the cultured 
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fish might have lower quality. Smaller size wild fish of fresh water fish were more available than 
marine fish. There were many difficulties in the consumption of FWF, especially the increasing 
price and unstable quality of cultured fish, as well as the smaller size in association with decreasing 
supply of wild fish. In order to solve for these issues, the solutions include  reducing the production 
costs of both captured wild fish and cultured fish. Better management of wild fish capture and 
aquaculture should be focused on the protection of wild fish and the quality of cultured fish in 
association with more studies on the marketing of food fish. 
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FIGURES AND TABLES 
 
 
 
 
 

 

HAU GIANG 

Figure 2.1: Map of the Mekong River Delta, Vietnam 
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Figure 5.1: Snakehead culture in cage 
 
 

 
Figure 5.2: Snakehead culture in earth pond 
 

 
Figure 5.3: Snakehead culture in hapas in pond 
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Figure 5.7: Low water quality due to a high stocking density of snakeheads in pond 
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Figure 5.8: Snakeheads were transported by truck after harvest 
 

 
Figure 5.9: Snakeheads were transported by boat after harvest 
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Figure 6.1: Trading of food fish at the village market 
 
 
 

 
Figure 6.2: The standards of purchasing fish in rural & urban 
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Figure 6.3: Marketing channel for marine fish (in % of total amount) 
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Figure 6.4: Marketing channel for freshwater fish (in % of total amount) 
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Figure 7.1: Low value fish as common food for the poor 
 
 

 
Figure 7.2: Public water in the rivers are for common uses but strongly affected by fishing and 
aquaculture activities 
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Table 2.1: Time schedule of the study (Investigation 1) 

No. Activities Member 2008 2009 
   M J J A S O N D J F M A M J J A S O N D 

1 Contract & inception meeting 1                     

2 Literature reviews 2                     

3 Inception meeting & Survey 
design 3                     

4 Secondary data and KIP 
interviews 3                     

5 Grousp disc. & primary data 
collection 6                     

6 Data processing & analysis 4                     

7 Reporting, 1st draft 4                     

8 Workshop and comments 40                     

9 Reporting, 2nd draft & comments 3                     

10 Finalization & dissemination 3                     

11 Submission of final report 2                     
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Table 4.1: Major information from the interviews of KIPs 

Description 
Deep flood 

area (n1=10) 

Average 
flood area 

(n2=7) 

Shallow 
flood areas 

(n3=3) 

Total  
(N=20) 

1. Natural area of village (ha) 3767.1 2708.7 2672.5 3232.5 
 + Rate of area covered by dykes (%) 36.1 56.3 61.0 44.7 
 + Rate of agricultural land (%) 83.4 80.1 87.1 82.9 
 + Rate of aquaculture land (ha) 0.3 0.6 0.6 0.4 
2. Total no. f households/village 2606 2301 2752 2521 
 + Rice cultivation (%) 70.5 76.2 89.6 75.6 
 + Fsihing (%) 32.1 58.7 77.6 49.5 
 + Aquaculture (%) 7.8 22.6 56.6 18.9 
 + Fish trading (%) 1.2 5.1 1.4 2.7 
 + Ethnic people (%) 5.5 0.2 16.0 6.2 
 + Poor households (%) 15.8 10.2 12.4 13.3 
 + Production landless (%) 18.9 11.9 10.5 15.3 
3. Total population/village (person) 9285.5 9776.0 12873.0 9995.3 
 + Rate of male (%) 56.6 54.8 47.5 54.5 
4. Total no. of labors/village (labor) 6230.6 4843.3 6764.3 5967.4 
 + Rate of male (%) 56.9 64.9 42.9 55.6 
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Table 4.2: Households size, labors and experience in fishing acivities 

Description 
 

Deep flood 
area 

(n1=194) 

Average 
flood area 
(n2=139) 

Shallow 
flood areas 
(n3=134) 

Total  
(N=467) 

Households size (person) 4.9 5.1 4.8 5.0 
     ± 1.6 1.8 1.7 1.7 
Male (person) 2.5 2.7 2.3 2.5 
     ± 1.1 1.29 1.1 1.2 
Experience of fishing (year) 13.3 12.8 14.3 13.4 
     ± 9.1 10.0 11.2 10.0 
Labor of fishing (person) 2.7 2.8 2.9 2.8 
     ± 1.3 1.5 1.5 1.4 
Male of labor (person) 1.8 1.8 1.6 1.7 
     ± 1.1 1.0 0.8 1.0 

 
Table 4.3: Household size, labors and experience in fishing activities 

Interpret 
Fishing only 

(n1=335) 

Fishing & 
Aquaculture 

(n2=132) 
Total (N=467) 

Households size (person) 4.8 5.3 5.0 
     ± 1.6 1.9 1.7 
Male (person) 2.4 2.8 2.5 
     ± 1.1 1.3 1.2 
Experience of fishing (year) 14.3 11.2 13.4 
     ± 10.0 9.7 10.0 
Labor of fishing (person) 2.6 3.2 2.8 
     ± 1.4 1.5 1.4 
Male of labor (person) 1.6 1.9 1.7 
     ± 0.9 1.0 1.0 
 
 
Table 4.4: Fishing grounds by flood scenarios (%) 

Fishing grounds 

Deep flood 
area 

(n1=194) 

Medium 
flood area 
(n2=139) 

Shallow 
flood area 
(n3=134) 

Total 
(N=467) 

1. Rice fields 74.1 81.3 73.5 76.1 
2. Rivers/canals 45.5 33.8 42.4 41.1 
3. Ponds/garden ditches 2.7 4.3 6.8 4.4 
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Table 4.5: Fishing gears by flood scenarios 

Description 
 

Deep flood 
area 

(n1=194) 

Medium 
flood area 
(n2=139) 

Shallow 
flood area 
(n3=134) 

Total 
(N=467) 

1. Gill net 52.1 55.4 58.2 54.8 
2. Trawl net 25.3 17.3 21.6 21.8 
3. Small mesh size set net 7.2 21.6 12.7 13.1 
4. Hook and line 6.2 4.3 9.7 6.6 
5. Throwing net 6.7 2.2 3.7 4.5 
6. Golden snail net 4.1 7.2 1.5 4.3 
7. Horizontal cylinder 4.1 4.3 3.0 3.9 
8. Trawler boat net 5.2 0.7 4.5 3.6 
9. Mud chain  - 3.6 8.2 3.4 
10. Bag net 1.5  - 5.2 2.1 
11. Tree branches 1.5 3.6  - 1.7 
12. Electricity shock 1.0 1.4 0.7 1.1 
13. Lift net 0.5 0.7 1.5 0.9 
14. Tube trap for eels - 0.7 1.5 0.6 

 

 
Table 4.6: Fish catch per household (fish production) by flood scenarios 

Description 
 

Deep flood 
areas 

(n=194) 

Average 
flood areas 

(n=139) 

Shallow 
flood areas 

(n=134) 
Total 

(N=467) 

Including golden sails     
Fish production/year (kg/year) 4.895,1 3.181,1 1.861,6 3.514,5 
     ± 9.850,8 5.283,9 2.496,2 7.200,6 
Fish production/month (kg/month) 407,9 265,1 155,1 292,9 
     ± 820,9 440,3 208,0 600,1 
Excluding golden snails     
Fish production/year (kg/year) 1.476,7 1.525,4 1.278,2 1.437,3 
     ± 1.477,8 1.717,6 1.757,5 1.662,4 
Fish production/month (kg/month) 123,1 127,1 106,5 119,8 
     ± 123,1 143,1 146,5 138,5 
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Table 4.7: Fish catch (excluding golden snails) by inside and outside of the flood-prevent dykes 

Description 
Inside the dykes 

(n1=249) 
Outside the dykes 

(n2=127) Both (N=47)  
Fish production/year (kg/household) 1.277,8 1.425,4  3.933,3 
     ± 1.343,8 1.722,8 3.523,3 
Fish production/month (kg/household) 106,5  118,8 327,8 
     ± 112,0 143,6 293,6 

 
 
Table 4.8: Fish yield by fishing gears 

 
Description Trawl 

net 
(n=102) 

Trawler 
boat net 
(n=21) 

Small 
mesh size 

set net 
(n=61) 

Horizontal 
cylinder 
(n=18) 

Tube 
trap 

for eels 
(n=3) 

Hook 
and 
line 

(n=31) 

Lift 
net 

(n=4) 

Golden 
snail net 
(n=20) 

Fish 
production 
(kg/year) 2.320,3 1.825,0 1.793,3 826,3 800,0 570,4 360,0 1.008,0 
     ± 1.943,8 888,4 1.894,8 705,1 88,9 697,0 28,8 1.905,2 
Fish 
production 
(kg/month) 193,4 152,1 149,4 68,9 66,7 47,5 30,0 84,0 
     ± 162,0 74,0 157,9 58,8 22,8 58,1 15,2 158,8 
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Table 4.9: Species of fishing production distributed by ecological  
Deep flood 

areas 
Average flood 

areas 
Shallow flood 

areas Total Species 
 n1 % n2 % n3 % N % 
Climbing perch (Anabas testudineus) 116 59.8 125 89.9 129 96.3 370 79.2 
Ca sat - Gourami (Trichogaster. sp) 93 47.9 87 62.6 107 79.9 287 61.5 
Ca chach (Macrognathus aculeatus) 132 68 79 56.8 57 42.5 268 57.4 
Red mullet  (Upenues spp) 51 26.3 18 12.9 32 23.9 101 21.6 
Silver barb (Barbodes gonionotus) 28 14.4 23 16.5 15 11.2 66 14.1 
Catfish (Clarias.  Sp) 14 7.2 23 16.5 27 20.1 64 13.7 
Jullien’mud carp (Labiobarbus. sp) 19 9.8 14 10.1 24 17.9 57 12.2 
Catfish (P. krempfi) 32 16.5 4 2.9 7 5.2 43 9.2 
Long tong fish (Rasbora. spp 13 6.7 13 9.4 11 8.2 37 7.9 
Striped dwarf catfish (Mystus vittatus) 16 8.2 8 5.8 12 9 36 7.7 
Cardinal Shrimp  (Macrobrachium.sp) 8 4.1 18 12.9 4 3 30 6.4 
Goby (Oxyeleotris. sp) 19 9.8 5 3.6 5 3.7 29 6.2 
Mud crab fresh water (Somanniathelphusa 
germaini) 18 9.3 4 2.9 4 3 26 5.6 
Tilapia (Oreochromis sp) 16 8.2    3 2.2 19 4.1 
Greater black shark (Morulius chrysophekadion) 8 4.1 2 1.4 6 4.5 16 3.4 
Smith's barb (Puntioplites proctozysron) 7 3.6 1 0.7 4 3 12 2.6 
Whisker sheatfish (Ceratoglanis pachynema) 8 4.1    3 2.2 11 2.4 
Redtail tinfoil barb (Barbonymus sp) 2 1    8 6 10 2.1 
Asian redtail catfish (Mystus nemurus) 2 1 4 2.9 2 1.5 8 1.7 
Snake head fish (Channa striata) 1 0.5 1 0.7 4 3 6 1.3 
Lemas carp (Puntius brevis) 1 0.5    4 3 5 1.1 
Anchovy (Stolephorus commersonii) 1 0.5 1 0.7 1 0.7 3 0.6 
Common carp (Cyprinus carpio) 1 0.5    2 1.5 3 0.6 
Ca ngat (Plotosus canius) 1 0.5 1 0.7 1 0.7 3 0.6 
Ca thieu (Paralaubuca riveroi) 2 1 1 0.7    3 0.6 
Indian river barb (Cyclocheilichthys sp)    3 2.2    3 0.6 
Soldier river barb (Cyclocheilichthys enoplos) 2 1 1 0.7    3 0.6 
Golden snail (Pomacea caniculata)  2 1       2 0.4 
Eel (Monopterus albus) 1 0.5    1 0.7 2 0.4 
Silver sharkminnow (Osteochilus hasseltii) 1 0.5       1 0.2 
Ca suu (Boesemania microlepis) 1 0.5       1 0.2 
Ca tren (Ompok bimaculatus)    1 0.7    1 0.2 
Catfish (Pangasius hypophthalmus)       1 0.7 1 0.2 
Frog       1 0.7 1 0.2 
Greater bony lipped barb (Osteochilus 
melanopleurus)    1 0.7    1 0.2 
Silver pomfret (Piaractus brachypomus)    1 0.7    1 0.2 
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Table 4.10: Distribution of fish catch (high and low value fish) by flood scenarios 

Description 
 

Deep flood 
areas 

(n=194) 

Average 
flood 
areas 

(n=139) 

Shallow 
flood 
areas 

(n=134) 
Total 

(N=467) 
Consumption of HVF – how value fish (% of the amount of HVF) 
Retailing sales in the local markets  45.9 36.7 39.9 41.8 
Sold out to the fish traders 28.1 27.9 22.8 26.8 
Used as food for HH consumption 19.6 28.6 33.8 25.9 
Sold out for feed in aquaculture  3.3 1.4 2.6 2.6 
Used as feed for aquaculture of HH  2.8 3.2 1.2 2.5 
Others 0.2 2.5 0.2 0.8 
Consumption of LVF – low value fish (% of the amount of LVF) 
Used as feed for aquaculture of HH  23.4 30.2 27.5 26.6 
Used as food for HH consumption 13.6 26.6 25.6 20.7 
Sold out for feed in aquaculture  20.3 13.3 19.3 17.9 
Sold to the fish traders 19.7 12.9 16.8 16.9 
Retailing sales in the local markets  20.6 12.6 9.8 15.3 
Others 2.8 3.8 1.0 2.6 
Sold out for animal feed 0.0 0.8 0.0 0.2 

 
Table 4.11: Costs, gross income and net income of the households 

Description 
Deep flood 

areas 
(n1=294) 

Average 
flood areas 
(n2=239) 

Shallow 
flood areas 
(n3=246) 

Total 
(N=779) 

Total production cost (VND 
mil./HH/year) 47.7 29.0 16.3 32.5 
           ± 255.6 35.9 29.6 162.6 
        - Of which, fishery (%) 9.0 7.9 7.4 8.6 
Total revenue of households (VND 
mil./HH/year) 108.8 77.2 86.2 92.3 
           ± 420.8 79.9 458.1 367.5 
        - Of which, fishery (%) 24.4 16.6 12.5 19.5 
Profit of households per year (VND 
mil./HH/year) 63.2 48.7 72.4 61.5 
           ± 197.2 52.9 463.5 283.9 
        - Of which, fishery (%) 35.3 21.6 13.3 24.6 
Profit /person (VND 
mil./person/month) 1.1 0.9 1.3 1.1 
           ± 3.3 1.0 6.5 4.2 
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Table 4.12: Cost and income from fishing activities 

Description Fishery only 
(n1=335) 

Fishery & 
aquaculture 

(n2=132) 
Total  (N=467) 

Total cost of fishery (VND 
mil./HH/year) 2.8 2.9 2.8 
     ± 5.1 3.4 4.7 
Gross income from fishery (VND 
mil./HH/year) 16.2 22.3 18.0 
     ± 38.2 33.7 37.1 
Net income from fishery (VND 
mil./HH/year) 13.5 19.4 15.1 
     ± 36.1 32.5 35.2 
Benefit:Cost ratio (times/year) 12.3 19.2 14.2 
     ± 20.8 91.2 51.5 

 
 
Table 4.13: Impacts of using low value fish for aquaculture (1 = very bad, ..., 5 = very good) 

By flood scenarios By activities 

The target of impacts 
 

Deep 
flood 
areas 

(n1=194) 

Average 
flood 
areas 

(n2=139
) 

Shallow 
flood 
areas 

(n3=134)  

Fishing 
only 

(ni=335) 

Fishing & 
aquacultur
e) (nj=132) 

Total 
(N=467) 

Wild fish stock 2.3 2.3 2.4 2.3 2.4 2.3 
Water environment 2.7 2.7 2.7 2.7 2.8 2.7 
Aquaculture 3.6 3.6 3.7 3.6 3.8 3.6 
Food for the poor 3.0 2.8 2.7 2.8 3.0 2.9 
Jobs for community 3.5 3.3 3.6 3.4 3.5 3.4 
Income for the fishers 3.5 3.4 3.6 3.5 3.6 3.5 
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Table 4.14: Difficulties in fishing (% of the fishers)  

Difficulties in fishing 
Deep flood 

areas 
(n1=194) 

Average 
flood areas 
(n2=139) 

Shallow 
flood areas 
(n3=134) 

Total 
(N=467) 

1. Bad weather, rains and storms 45.9 33.3 29.1 37.8 
2. Lack of capital 43.6 24.1 20.3 31.8 
3. Depletion wild fish stock 27.1 16.1 44.3 28.4 
4. Thieves (fishing gears & fish) 7.5 21.8 3.8 10.7 
5. Conflicts between the activities 4.5 5.7 5.1 5.0 
6. Environmental pollution 4.5 3.4 6.3 4.7 
7. Increased fishing costs 0.8  15.2 4.3 
8. Most of wild fish are low value  3.0 2.3 6.3 3.7 
9. Small size fish - 1.1 1.3 0.7 

 
 
Table 4.15: Recommendations of fishing households in study area (%) 

Recommendations/Solutions 
Deep flood 

areas 
(n1=194) 

Average 
flood areas 
(n2=139) 

Shalllow 
flood areas 
(n3=134) 

Total 
(N=467) 

1. Need to receive loans 82,2 66,7 53,6 72,3 
2. Better management of fishing gears 13,7 5,6 46,4 18,2 
3. More appropriate regulations 8,2 11,1 14,3 10,2 
4. More trainnings and supports for 
shifting to other occupations 8,2 11,1 3,6 8,0 
5. To improve the security 2,7 13,9 - 5,1 
6. To improve the water environment - - 3,6 0,7 
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Table 5.1: Farmers’ age, experience & labors for snakehead fish culture 

Description N Mean Std Dev. Min Max 
1. Age of farmers (year) 635 43.7 11.1 17.0 82.0 
2. Experience in fish culture (year) 635 4.9 3.9 1.0 30.0 
3. Family labors (person) 632 2.6 1.2 1.0 8.0 
4. Permanent hired labors (person) 62 2.5 2.7 1.0 18.0 
5. Temporary hired labors (person) 35 8.4 16.5 1.0 100.0 

 
Table 5.2: Design of fish culture area 

Description Unit 
Earth 
pond 

(n1=132) 

Pond 
hapa 

(n2=260) 

River 
hapa 

(n3=115) 

Cage 
(n4=66) 

Tank 
(n5=62) 

No. of 
ponds/cages/hapas       
   1  % 66.7 43.5 48.7 53.0 64.5 
   2  % 19.7 33.5 36.5 27.3 21.0 
  ! 3 % 13.7 23.1 14.7 19.7 14.6 
Culture area/farm       
   Mean m2 1,406.3 55.0 29.3 67.6 34.3 
        ± m2 4,864.8 77.2 25.5 100.5 30.6 
Culture volume       
   Mean m3 2,925.9 126.0 64.0 260.6 31.8 
        ± m3 6,800.3 215.8 66.2 466.7 32.3 
Water volume n      
   Mean m 2.1 1.8 1.5 2.8 0.8 
   ± m 0.7 0.6 0.3 1.0 0.2 

 
Table 5.3: Information on the fish seed 

Description Unit 
Pond 

culture 
(n1=132) 

Hapa in 
ponds 

(n2=260) 

Hapa in 
rivers 

(n3=115) 

Cages 
(n4=66) 

Nylon 
tanks 

(n5=62) 

Total 
(N=635) 

Species (% of the farms)       
 + Sharp head % 64.4 77.3 46.1 12.1 88.7 63.3 
 + Rectangular head % 25.8 22.7 53.9   11.3 25.5 
 + Giant snakehead % 9.8     87.9   11.2 
Sources of seed        
 - Self produced/captured % 9.1 3.8 1.7 4.5 0.0 4.3 
 - Nursed % 33.3 20.4 15.7 13.6 8.1 20.3 
 - Bought % 57.6 75.8 82.6 81.8 91.9 75.4 
Stocking density/m3        
   Mean Fish 21.5 109.0 133.5 147.6 236.5 111.7 
    ± (Standard deviation) Fish 45.2 141.2 118.8 104.6 176.6 136.7 
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Table 5.4: Amount of feed and feed sources of snakehead faming in different culture systems 

Item Unit 
Pond 

culture 
(n1=132) 

Hapa in 
ponds 

(n2=260) 

Hapa in 
rivers 

(n3=115) 

Cages 
(n4=66) 

Nylon 
tanks 

(n5=62) 

Total 
(N=635) 

Total amount of feed/household/crop 
   Mean t 43.2 9.1 6.3 73.4 7.1 22.2 
    ± (Std. dev.) t 117.5 14.5 7.8 94.4 8.5 66.1 
Amount of feed/m3/crop       
   Mean kg 24.2 120.0 129.7 374.9 305.9 146.5 
    ± kg 30.4 146.5 125.1 228.4 373.4 204.7 
Feed composition % 100.00 100.00 100.00 100.00 100.00 100.00 
 + Marine trash fish % 60.57 42.80 34.02 63.91 40.38 56.73 
 +Freshwater trash fish % 31.34 50.14 59.19 36.02 45.45 37.99 
 + Ca tra head & bones  % 7.35 5.60 1.55 0.02 10.46 4.33 
 + Golden snail meat % 0.45 1.35 5.07 0.04 3.70 0.80 
 + Pellet % 0.21 0.03 0.00 0.00 0.00 0.09 
 + Field crab % 0.04 0.07 0.17 0.00 0.00 0.04 
 + Home-made feed % 0.04 0.00 0.00 0.00 0.00 0.01 
FCR        
   Mean  4.17 4.33 4.33 4.58 4.26 4.31 
    ±  1.24 1.46 1.48 1.25 1.52 1.41 

 
 
Table 5.5: Freshwater trash fish feeding snakehead in different farming systems 

Items Unit Ponds 
(n1=84) 

Pond 
hapas 

(n2=232) 

Hapas in 
rives 

(n3=110) 

Cages 
(n4=53) 

Nylon 
tanks 

(n5=51) 
Amount of freshwater trash fish/household/crop 
   Mean t 21,3 5,1 3,9 32,9 3,9 
    ±  81,2 6,8 6,7 67,0 5,5 
Feed composition 
according to suppliers % 100,0 100,0 100,0 100,0 100,0 
 + Traders % 55,6 34,9 16,2 36,3 50,8 
 + Local fishermen % 18,2 30,3 50,1 40,3 39,7 
 + Self exploitation % 26,2 34,8 33,7 23,4 9,5 
Cost of trash fish       
   Mean VND’000/kg 4,7 4,6 4,8 4,8 5,4 
    ±  0,9 0,9 1,0 0,9 0,9 
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Table 5.6: Water management in different snakehead farming systems 

Item Unit Ponds Pond hapas Nylon 
tanks Total 

Exchange water frequency 
Number of household n 123 194 62 395 
   Mean Times/day 4.6 5.6 1.1 4.6 
    ±  6.7 6.5 0.6 6.2 
Water exchange rate      
Number of household n 111 180 62 362 
   Mean %/time 43.7 46.6 90.0 53.2 
    ± %/time 17.9 17.5 19.3 24.6 
 
Table 5.7: Survival rates, harvested sizes, production and yields of cultured snakeheads  

Description Unit Ponds 
(n1=132) 

Hapas in 
ponds 

(n2=260) 

Hapas in 
rivers 

(n3=115) 

Cages 
(n4=66) 

Nylon 
tanks 

(n5=62) 
Survival rate (1st crop)       
   Mean % 47.8 47.6 46.5 56.0 46.1 
    ± % 14.9 16.4 18.9 14.7 23.6 
Production/crop       
   Mean t/household 10.6 2.1 1.6 17.1 1.6 
    ± t/household 32.2 3.0 1.9 24.6 1.7 
Yield/m3/1st crop       
   Mean kg 5.9 28.3 31.6 83.6 74.9 
    ± kg 7.6 36.1 31.2 47.5 96.1 
Harvested weight       
   Mean kg/fish 0.7 0.6 0.6 1.1 0.6 
    ± kg/fish 0.3 0.2 0.2 0.3 0.2 
 
Table 5.8: Distribution of snakeheads after harvest in different areas according to water levels in the 
flood season 

Description Unit High flood 
area 

Medium 
flood area 

Low flood 
area Total 

Number of households N 205 196 230 631 
 + Local traders % 69,3 63,6 75,5 69,8 
 + Traders from other provinces % 15,3 23,2 15,3 17,7 
 + Local wholesalers  % 11,4 8,7 3,5 7,7 
 + Local retailers % 1,4 2,3 3,2 2,3 
 + Household consumption  % 1,1 2,2 2,0 1,8 
 + Selling to Cambodia % 1,4 0,0 0,4 0,6 
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Table 5.9: Economic efficiency of different snakehead farming systems  

Item Unit Ponds 
(n1=132) 

Hapas 
in 

ponds 
(n2=260) 

Hapas in 
rivers 

(n3=115) 

Cages 
(n4=66) 

Nylon 
tanks 

(N=62) 

1. Including the costs of owned captured trash fish 
 1.1 Total operation cost/m3/crop VND’000 144,0 731,1 736,1 2252,1 1856,3 
       ± VND’000 186,1 1182,0 617,2 1365,9 2129,2 
  Percentage of total variable cost % 98,1 97,2 97,0 98,3 98,2 
 1.2  Mean gross return/m3/crop VND’000 154,3 700,6 738,5 2430,3 1893,7 
       ± VND’000 210,5 1115,1 841,3 1404,7 2647,1 
 1.3 Gross profit/m3/crop VND’000 10,3 -30,6 2,4 178,1 37,4 
       ± VND’000 79,8 896,8 443,2 886,9 1020,3 
 1.4 BCR (Profit/total cost) % 10,3 1,0 -3,2 17,1 3,4 
       ± % 42,6 34,4 44,4 53,6 36,0 
 1.5 Rate of successful farms % 57,6 45,4 38,3 59,1 56,5 
2. Exclusion of self-captured trash fish 
 2.1 Profit/m3/crop VND’000 26,4 121,7 150,3 632,2 154,2 
       ± VND’000 84,0 856,7 444,7 933,8 1052,0 
 2.2   BCR (Profit/total cost) % 43,2 87,6 54,3 92,5 14,0 
       ± % 84,7 174,5 144,9 214,3 49,9 
 2.3 Rate of successful farms % 68,9 72,3 60,0  84,8 62,9 
 
 
Table 5.11: Solutions for replacing freshwater trash fish  

Solution Unit 
High 

flood area 
(n1=141) 

Medium 
flood area 
(n2=127) 

 Low 
flood area 
(n3=127) 

Whole 
areas 

(n4=395) 
 + Replacing with marine trash fish % 75.2 92.1 88.2 84.8 
 + Moving to other species % 1.4 4.7 5.5 3.8 
 + Stopping raising snakeheads % 6.4   3.9 3.5 
 + Reducing cultured area and 
increasing exploitation  % 5.0 2.4 2.4 3.3 
 + Replacing with head and bone 
of Ca tra, Silver barb, golden 
snails, etc,) % 9.2   3.3 
 + Replacing with pellets % 2.8     1.0 
 + Moving to other jobs %   0.8   0.3 
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Table 6.1: Type of fish trading and use of labors 

Description 
Village 
(n=91) 

District 
(n=57) 

Province 
(n=41) 

Total 
(n=189) 

1- Trading type (% of the samples)  
    + Collectors 2.2 5.3 2.4 3.2 
    + Retailers 91.2 93.0 97.6 93.1 
    + Wholesalers 2.2     1.1 
    + Others 4.4 1.8   2.7 
2- Family labors (person) 1.5 ± 1.0 1.4 ± 0.7 1.4 ± 1.2 1.5 ± 0.9 
3- Hired labors (person) 0.1 ± 0.4 0.4 ± 1.4 0.2 ± 0.4 0.2 ± 0.8 
  
 
Table 6.2: Sources of information economy - technical fisheries business (% of households) 

Sources of information 
Village 
(n=91) 

District 
(n=57) 

Province 
(n=41) 

Total 
(n=189) 

 + Experience 95.6 93.0 97.6 95.2 
 + TV / Radio stations reported 4.4 3.5   3.2 
 + Training   1.8   0.5 
 + Visiting 1.1     0.5 
 + Fishers, farmers   1.8   0.5 
 + Other traders 1.1     0.5 
 + Customers 4.4 12.3 4.9 6.9 
 + Other 4.4 1.8 7.3 4.2 
 
 
Table 6.3: Sales promotion of food fish traders (% of traders) 

Description 
Village 
(n=90) 

District 
(n=57) 

Province 
(n=41) 

Total 
(n=188) 

- Advertising  2.2 1.8 2.4 2.1 
- Signs/ logo 2.2 1.8 2.4 2.1 
- Business cards 2.2 1.8 2.4 2.1 
- Trading with contract        5.6 5.3 4.9 5.3 
 
 
Table 6.4: Fresh water fish species which were preferred to purchase (% of traders) 

Species 
Village 
(n=23) 

District 
(n=29) 

Province 
(n=29) 

Total 
(n=81) 

Snakehead 65.2 69.0 75.9 70.4 
Climbing perch 47.8 48.3 55.2 50.6 
Hybrid catfish 26.1 31.0 31.0 29.6 
Red tilapia 26.1 24.1 24.1 24.7 
Catfish 21.7 13.8 17.2 17.3 
Mozambique tilapia 4.4 6.9 3.5 4.9 
Mud carp 4.4 3.5         - 2.5 
Silver barb 4.4 3.5 3.5 3.7 
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Table 6.5: Amount and composition of fish traded 

Description 
Village 
(n=91) 

District 
(n=57) 

Province 
(n=41) 

Total 
(n=189) 

1- Total amount of fish traded (kg/trader/day) 38.5 45.3 42.8 41.5 
                                          ± 51.0 ± 42.8 ± 32.8 ± 45.1 

Structure 100.0 100.0 100.0 100.0 
    + Proportion of marine fish (%) 24.6 21.8 22.0 23.1 
    + Proportion of fresh water fish (%) 75.4 78.2 78.0 76.9 
2- Composition of low value fish quantity (%)     
    + Proportion of marine fish 5.7 2.7 2.9 4.2 
    + Proportion of fresh water fish 31.7 18.5 15.5 24.2 
3- Lost rate of marine fish in trading (%) 4.3 4.1 7.1 4.8 
 ± 5.2 ± 5.2 ± 4.5 ± 5.0 
4- Lost rate of fresh water fish in trading (%) 4.4 3.1 2.3 3.5 
 ± 4.1 ± 4.3 ± 3.2 ± 4.0 
 
Table 6.6: Total fixed costs per month for trading food fish (VND‘000/trader/month) 

Description 
Village 
(n=91) 

District 
(n=57) 

Province 
(n=41) 

Total 
(n=189) 

1- Total fixed cost:         
    + Mean 140.33 290.55 235.98 206.38 
    + Std Dev. 217.88 296.62 182.59 245.92 
2- Variable costs        
2.1- Marketing costs     
    + Mean 494.2 646.3 792.1 604.7 
    + Std Dev. 741.4 809.2 799.2 779.9 
2.2- Payment for bought fish     
    + Mean 21854.9 29846.1 29574.5 25939.6 
    + Std Dev. 21786.4 22665.2 19206.4 21778.8 
 
Table 6.7: Performance of the fish traders ('000 VND/trader/month) 

Description Unit Village 
(n=91) 

District 
(n=57) 

Province 
(n=41) 

Total 
(n=189) 

1- Total cost  VND’000/month     
     + Mean  22489.4 30783.0 30602.5 26750.6 
     + STD  22244.2 23106.3 19518.8 22224.4 
2- Gross income VND’000/month     
     + Mean  24108.2 33376.2 33366.2 28911.7 
     + STD  23098.0 23936.9 20551.2 23183.6 
3- Profit VND’000/month     
     + Mean  1618.8 2593.3 2763.7 2161.0 
     + STD  1163.1 1874.0 2112.3 1709.2 
4- B:C ratio time     
     + Mean  1.23 1.13 1.10 1.17 
     + STD  1.08 0.17 0.06 0.75 
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Table 6.8: Multiple regression model for the amount of food fish traded per day 

Description B Std Error T Sig.t 
Constant 1.70 1.49 1.14 0.257 
X1 –  Number of days to trade fish/month (day)  0.67 0.39 1.71 0.090* 

X2 –  Educational level (classes 1 to 12, and higher)  0.10 0.07 1.43 0.154 
X3 –  Contract in trading fish (0=No; 1=Yes)  0.47 0.26 1.82 0.071* 

X4 –  Sources of FWF (0=Wild; 1=Cultured) 0.22 0.10 2.18 0.031** 

X5 –  % of LVF/Total amount of FW fish  -0.01 0.03 -0.29 0.774 
X6 –  % of FW fish /Total amount of fish traded  -0.39 0.15 -2.60 0.010*** 

X7 –  Marketing cost (VND’000 /day)  0.30 0.05 5.83 0.000*** 

X8 –  Experience in trading fish (year)  0.07 0.06 1.22 0.226 
X9 –  Level of markets (0=Village; 1=district/prov.) 0.04 0.10 0.37 0.714 
X10 –  Area for trading fish in the market (m2) 0.02 0.10 0.21 0.834 

 R R2 
Adjusted 

R2  F value 
Sig. 
F 

  0.62 0.39 0.35 10.143 0.000 
Y = Amount of fish traded (kg/trader/day) ***, **, * for significance of 1%, 5% and 10% 
 
 
Table 6.9: Factors affecting the amount of food fish traded   

Description Fish average amount (kg/day) 
1- Marketing cost (VND’000)    < 10 27.7 

 10 – 40 49.2 
 > 40 76.1 

2- Number of days to trade fish/month (day) < 25 28.1 
 25 – 28 42.9 
 >28 43.0 

3-  % of FWF /Total amount of fish traded < 50 72.4 
 50 – 90 64.6 
 > 90 35.0 
4- Contract in trading fish No 39.5 
 Yes 73.8 
5- Sources of fish Wild 35.6 
 Cultured 43.3 
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Table 7.1: General information about the surveyed households  

By flood level By activities 

Description Deep 
(n1=294) 

Medium 
(n2=239) 

Shallow 
(n3=246) 

None 
(Capture 

& 
Culture) 
(n4=288) 

Capture 
(n5=337) 

Culture 
(n6=82) 

Both 
(Capture 

& 
Culture) 
(n7=132) 

Total 
(N=779) 

1. Number of people/household (people) 
- Mean 4.9 5.1 4.8 4.5 4.8 5.4 5.3 4.9 
           ± 1.6 1.8 1.7 1.5 1.6 2.0 1.9 1.7 
2. Male working (people) 
- Mean 1.7 1.7 1.5 1.4 1.6 1.9 1.9 1.7 
           ± 1.0 1.0 0.8 0.9 0.9 1.1 1.0 1.0 
3. Working experience (year) 
- Mean 13.7 14.3 16.3 16.9 15.5 12.1 11.2 14.7 
           ± 8.5 9.0 9.9 10.5 8.8 7.8 7.1 9.1 
 
 
Table 7.2: Annual costs, incomes and profits from economic activities (Unit: VND million) 

By flood level By activities 

Description Deep 
(n1=294) 

Medium 
(n2=239) 

Shallow 
(n3=246) 

None 
(Capture 

& 
Culture) 
(n4=288) 

Capture 
(n5=337) 

Culture 
(n6=82) 

Both 
(Capture 

& 
Culture) 
(n7=132) 

Total 
(N=779) 

1. Cost 47.7 29.0 16.3 28.1 12.7 113.4 38.0 32.5 
           ± 255.6 35.9 29.6 34.3 26.9 462.2 46.7 162.6 
2. Income 108.8 77.2 86.2 114.6 50.1 210.4 97.2 92.3 
           ± 420.8 79.9 458.1 516.5 74.9 759.4 96.4 367.5 
3. Profit 63.2 48.7 72.4 96.8 37.4 97.0 59.2 61.5 
           ± 197.2 52.9 463.5 539.8 57.1 339.8 66.3 283.9 
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Table 7.3: Profit, living cost, food consuming cost of households (Unit: VND million) 

Flood level Activity 

Description Deep 
(n1=294) 

Medium 
(n2=239) 

Shallow 
(n3=246) 

None 
(Capture 

& 
Culture) 
(n4=288) 

Capture 
(n5=337) 

Culture 
(n6=82) 

Both 
(Capture 

& 
Culture) 
(n7=132) 

Total 
(N=779) 

1. Profit/household/month 
- Mean 5.3 4.1 6.0 8.1 3.1 8.1 4.9 5.1 
           ± 16.4 4.4 38.6 45.0 4.8 28.3 5.5 23.7 
2. Living expenditures/ household/month 
- Mean 1.5 1.5 1.9 1.8 1.4 2.1 1.7 1.7 
           ± 1.2 1.0 1.3 1.2 0.8 1.8 1.2 1.2 
3. Profit/person/month  
- Mean 1.1 0.9 1.3 1.7 0.7 1.6 1.0 1.1 
           ± 3.3 1.0 6.5 7.6 1.1 5.7 1.1 4.2 
4. Living expenditures /person/month 
- Mean 0.3 0.3 0.5 0.4 0.3 0.4 0.3 0.4 
           ± 0.3 0.2 0.4 0.3 0.3 0.4 0.2 0.3 
5. Cost for food/Living expenditures (%) 
- 
Percentage 70.6 69.1 61.0 61.4 67.9 52.5 68.2 65.5 
6. Food fish cost/Cost for food (%) 
- 
Percentage 62.6 64.8 63.2 64.4 63.5 45.7 62.6 63.4 
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Table 7.4: Food fish consumption of the surveyed households  

By flood level By activities 

Description Deep 
(n1=294) 

Medium 
(n2=239) 

Shallow 
(n3=246) 

None 
(Capture 

& 
Culture) 
(n4=288) 

Capture 
(n5=337) 

Culture 
(n6=82) 

Both 
(Capture 

& 
Culture) 
(n7=132) 

Total 
(N=779) 

1. Amount of food fish per household (kg/year) 
- Mean 404.3 341.2 288.4 295.4 249.9 585.2 544.1 348.3 
           ± 733.4 446.2 376.9 290.5 304.5 755.2 1002.1 557.3 
Supply sources of food fish (%) 
 + Market (%) 83.0 78.2 84.2 100.0 87.4 79.1 60.1 81.8 
 + Own-cultured 
(%) 14.8 7.8 6.3 0.0 0.0 20.9 25.6 10.5 
 + Own-
captured (%) 2.2 14.0 9.5 0.0 12.6 0.0 14.3 7.7 
2. Food fish per capita (kg/year) 
- Mean 85.4 78.3 67.6 72.4 58.8 124.2 106.0 77.6 
           ± 143.0 136.0 104.2 99.3 98.2 183.5 185.8 129.7 
3. Food fish/person/month (kg) 
- Mean 7.1 6.5 5.6 6.0 4.9 10.4 8.8 6.5 
           ± 11.9 11.3 8.7 8.3 8.2 15.3 15.5 10.8 
 
 
Table 7.5: High value fish consumed by the surveyed households 

By flood level By activities 

Description Deep 
(n1=294) 

Medium 
(n2=239) 

Shallow 
(n3=246) 

None 
(Capture 

& 
Culture) 
(n4=288) 

Capture 
(n5=337) 

Culture 
(n6=82) 

Both 
(Capture 

& 
Culture) 
(n7=132) 

Total 
(N=779) 

1. Frequency to buy HVF (day/time) 
- Mean 3.2 3.3 4.0 2.7 3.9 3.0 4.4 3.5 
           ± 3.6 3.7 5.5 3.3 4.7 2.3 5.8 4.3 
2. Amount of fish bought (kg/time) 
- Mean 1.4 1.2 1.2 1.2 1.2 1.1 1.7 1.3 
           ± 3.7 1.1 2.2 2.3 2.2 0.6 4.6 2.6 
3. The value of HVF (VND ‘000/kg) 
- Mean 29.0 27.5 30.1 30.5 27.8 28.3 28.3 28.9 
           ± 40.3 16.7 18.9 20.5 37.8 17.0 23.5 28.4 
4. Rate of fresh fish (%) 
- Ratio (%) 93.7 91.3 84.8 85.9 82.8 80.5 79.8 83.1 
5. Rate of freshwater HVF (%) 
- Ratio (%) 84.9 81.2 82.6 87.6 92.3 90.0 90.2 90.1 
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Table 7.6: Low value fish consumed by the surveyed households 

Flood level  Activity 

Description Deep 
(n1=294) 

Medium 
(n2=239) 

Shallow 
(n3=246) 

None 
(Capture 

& 
Culture) 
(n4=288) 

Capture 
(n5=337) 

Culture 
(n6=82) 

Both 
(Capture 

& 
Culture) 
(n7=132) 

Total 
(N=779) 

1. Frequency of buying the LVF (day/time) 
- Mean 3.6 3.4 3.1 2.3 3.3 5.6 3.3 3.4 
           ± 10.3 4.1 3.9 2.7 4.2 17.4 3.3 7.4 
2. Amount of LVF bought (kg/time) 
- Mean 1.7 1.6 2.1 1.7 1.5 2.4 2.3 1.8 
           ± 1.7 1.4 1.8 1.7 1.2 2.4 1.9 1.7 
3. Price of LVF (VND ‘000/kg) 
- Mean 19.8 18.5 24.2 22.1 18.0 24.1 23.4 20.7 
           ± 14.2 11.8 21.7 18.1 12.5 15.9 21.5 16.4 
4. Ratio of fresh fish (%) 
- Mean 86.7 84.0 89.7 87.7 84.2 80.8 86.4 85.0 
           ± 24.5 24.7 19.4 21.3 23.6 23.7 22.6 22.8 
5. Rate of freshwater fish to total amount of LVF (%) 
- Mean 83.8 83.5 88.2 83.8 87.5 83.9 90.7 86.7 
           ± 25.9 20.2 20.7 28.2 20.6 25.8 19.1 23.2 
 
 
Table 7.7: Consumers’ choices on the types and sources of food fish 

By flood level  By activity 

Description Deep 
(n1=294) 

Medium 
(n2=239) 

Shallow 
(n3=246) 

None 
(Capture 

& 
Culture) 
(n4=288) 

Capture 
(n5=337) 

Culture 
(n6=82) 

Both 
(Capture 

& 
Culture) 
(n7=132) 

Total 
(N=779) 

1. Preferences for HVF (%) 
+ Fresh water 96.4 94.0 95.6 95.4 95.0 94.5 96.4 95.3 
+ Wild fish 91.8 91.0 94.7 92.1 92.5 91.7 92.7 92.3 
+ Cultured fish 8.2 9.0 5.3 7.9 7.5 8.3 7.3 7.7 
+ Marine fish 3.6 6.0 4.4 4.6 5.0 5.5 3.6 4.7 
2. Preferences for LVF (%) 
+ Fresh water 95.0 97.6 91.4 94.3 94.3 94.0 97.0 94.8 
+ Wild fish 86.7 94.8 93.9 91.1 91.3 93.2 91.4 91.5 
+ Cultured fish 13.3 5.2 6.1 8.9 8.7 6.8 8.6 8.5 
+ Marine fish 5.0 2.4 8.6 5.7 5.7 6.0 3.0 5.2 
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Table 7.8: The most common fish species for household consumption 

By flood level  By activity 

Description Deep 
(n1=294) 

Medium 
(n2=239) 

Shallow 
(n3=246) 

None  
(Capt. & 
Culture) 
(n4=288) 

Capture 
(n5=337) 

Culture 
(n6=82) 

Both 
(Capt. & 
Culture) 
(n7=132) 

Total 
(N=779) 

1- Snakehead 49.8 62.3 65.7 67.8 50.9 66.7 53.9 58.5 
2- Climbing 
perch 48.3 56.9 56.2 59.3 48.0 52.6 55.9 53.3 
3- Hybrid catfish 17.6 23.0 26.2 21.0 21.0 23.1 25.5 21.9 
4- Ca linh 
(Henicorhynchus, 
Labiobarbus) 29.5 20.1 7.6 19.6 18.5 21.8 22.5 19.9 
5- Ca sat 
(Trichogaster 
trichopterus) 15.7 19.6 21.4 7.5 23.8 14.1 31.4 18.7 
6- Ca Tra  (P. 
Catfish) 8.4 19.6 19.5 18.7 13.5 9.0 17.6 15.3 
7- Silver barb 16.1 11.8 11.4 12.1 13.2 20.5 10.8 13.3 
8- Ca chot 
(Mystus vittatus) 15.7 8.3 8.1 10.3 11.7 5.1 15.7 11.1 
9- Red Tilapia 4.2 10.8 7.1 9.8 3.2 10.3 9.8 7.1 
10- Tilapia 3.4 3.9 12.4 7.0 6.0 5.1 6.9 6.4 
 
Table 7.9: Trend in the household consumption of fresh water food fish 

Tendency Sampl
e 

Strong 
decreas
ed (%) 

Decreas
ed (%) 

Stable/ 
unchan
ged (%) 

Increased 
(%) 

Strong 
increase

d (%) 
Mean Median 

1. High quality freshwater fish 
- Amount 
purchased/time 589 5.8 9.5 63.3 14.9 6.5 3.1 3 
- Availability 584 5.1 12.5 39.7 31.5 11.1 3.3 3 
- Size 598 16.7 32.1 37.0 9.0 5.2 2.5 3 
- Quality 587 12.1 31.2 43.4 9.5 3.7 2.6 3 
- Price 594 2.7 4.9 14.8 53.5 24.1 3.9 4 
- Convenience 565 0.4 2.1 36.5 39.5 21.6 3.8 4 
2. Low quality freshwater fish 
- Amount 
purchased/time 317 4.7 10.1 62.8 15.1 7.3 3.1 3 
- Availability 300 5.3 13.7 39.7 32.3 9.0 3.3 3 
- Size 327 21.7 32.4 39.1 4.6 2.1 2.3 2 
- Quality 311 14.1 29.6 44.4 8.7 3.2 2.6 3 
- Price 310 2.9 3.9 17.4 56.1 19.7 3.9 4 
- Convenience 256 0.0 0.8 39.5 42.6 17.2 3.8 4 
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