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ABSTRACT 

The Mekong River Delta plays an essential role to Vietnam’s economy in terms of both rice and fish 
production. Annual flooding water and a rich level of aquatic resources strongly affect about 10 million 
local people, as well as extend beyond the boundaries of wetland itself. Flooding water and wild fish in it 
are considered common properties while physical and socio-economics conditions in the flooding water 
areas have changed very much during the last three decades. However, natural freshwater aquatic 
resources have rapidly depleted due to different reasons. Of which, the most important ones may be the 
construction of dense irrigation systems, property rights, policy and regulations, as well as livelihoods and 
perception of the local community. Major related issues are discussed in order to find out alternative 
solutions for a better use and management of aquatic resources in the freshwater areas of the Delta. Better 
management of fishing activities is suggested while aquaculture is considered as a major solution to 
compensate the fish losses as well as the most important solution in the restructure process of agricultural 
economy in the study area. In addition, an improvement of the linkage among different types of 
stakeholders is also required. 
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INTRODUCTION 

Wetlands occupy about 6% of the total land area of the world. There are different types of wetlands 
depending on structural aspects, but the four most threatened types of wetlands are: (i) floodplains, (ii) 
coastal wetland, (iii) wet meadows, and (iv) peat-lands. These special types of land cover the interface 
between aquatic and terrestrial ecosystems and they are considered as multi-functional resources which 
bring many benefits to society. These benefits extend beyond the boundaries of wetland itself, especially 
fish, birds and other water-born creatures. However, these natural ecosystems are very sensitive and have 
been over-utilised in different ways by the activities of human beings. The characteristics and functions of 
wetlands lead to multiple conflicts in use as well as difficulties in management and development (Pearce 
& Turner, 1990).  

The Mekong River Delta of Vietnam (MKD) is a vast low land area, covering 3.9 million hectares 
characterised by a cross-network of rivers and canals as well as fertile soils. The delta is also well-known 
for the rich diversity of natural living products, especially aquatic resources in both freshwater and 
brackish and marine water bodies. Farming and fishing activities are dominant in the Delta where 75% of 
about 18 million people are reliant on agriculture, especially rice and aquatic products. Annual flooding 
waters affect to 9 among 13 provinces and cities of the Delta in rainy season. This is considered one of 
the most important constraints to agriculture and rural development in the region (Fishery magazine, 
No.3, 1990; NEDECO, 1993; Ministry of Fisheries, 1997-2002; and Sinh, et al. 2007). 

This paper focuses on the inland wetlands of the MKD which provide a huge amount of aquatic products 
and other benefits to local communities. These lands have been recently and almost completely converted 
into agricultural land. Wetland-based ecosystems, especially freshwater aquatic resources have been 
severely affected. Consequently, the changes have brought a lot of problems to the local community who 
are considered a fish-eating society. The major issues are discussed based on system and sustainable 
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development approaches. Alternative solutions through an appropriate development fishing and fish 
farming activities are suggested for an improvement of management and development of freshwater 
aquatic resources in inland wetlands of the delta region. 

 

WETLANDS AND AQUATIC RESOURCES IN THE FLOOD-PRONE 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 to 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 (Mekong Delta). 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 high economic value 
species (Xuan et al., 1995). Former Cantho province (Haugiang province and Cantho city, now), for 
example, received about 2 billions of wild fish fingerlings and giant prawn post larvae, annually. 

Annual flooding water covers 9 among 13 provinces of the delta equaling to 1.4-1.9 million hectares with 
a water depth varies from 1 to 4 meters for a period of 2-6 months/year. An half of 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 Kiengiang, Angiang, Dongthap and Longan 
provinces (NEDECO, 1993; Fishery magazine, No.3, 1990; Ministry of Fisheries, 1997-2002).  

After the Vietnam War, especially form the end of 1970s and the beginning of 1980s, there have been 
significant changes of environmental and socio-economic conditions due to many reasons. According to 
Hong (1993), Binh (1994), Sinh (1995), Sinh and Binh (1996), FIPI2 (1997 and 2003), Sinh et al. (1998a, 
1998b, 2000, and 2007), Department of Statistics (1995-2005), Cuc (2003), Nha (2003), and Ministry of 
Fisheries (1995-2007) the major interdependent reasons are summarised as follows: 

(1) Rapid population growth rate. Population growth rate of the delta was more than 3%/year during 
the last two decades, and it is about 2.0%/year at the end 1990s. This is caused by both 
free/illegal migration, resettlement programs and natural growth. Rapid population growth, low 
level of living standards and agro/resource-based economy cause a strong pressure on natural 
resources. 

(2) Conversion of coastal mangrove forests into agricultural and aquacultural lands associated with 
overfishing. This region covered 80% of the total 251,800 ha of mangrove forest of the country in 
1980s. Clearance and conversion of high quality natural mangrove areas especially for shrimp 
farming since the end of 1980s and the beginning of 1990s has strongly damaged the coastal 
wetland ecosystems. There exist only about 125,000 ha of mostly new planted and rehabilitated 
mangroves. High pressure put on aquatic resources (rapid increasing fishing activities near-shore 
where is reproduction ground of the most of available brackish aquatic resources in the delta, 
small mesh size, non-limit fishing season). Water quality, rainfall, salinity intrusion, terrestrial 
and aquatic resources as well as accretion of Western coast and erosion of the Eastern coast have 
been strongly and badly affected due to the degradation of mangrove ecosystems. 

(3) Clearance of Melaleuca ecosystem in inland wetlands mostly for agricultural and aquacultural 
lands. Before 1975, there were about 170,000 ha of high quality Melaleuca forests, rich of 
accompanied aquatic and terrestrial products. About one tenth of those Melaleuca forests 
currently existing in some national conservation places or state-managed forestry and fishery 
enterprises, only. Aquatic and terrestrial products associated with this type of ecosystem are 
nearly depleted.  
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(4) Intensification in farming activities, especially the use of short-time high yield varieties of rice 
and rapid development of aquaculture. These are accompanies with more application of 
chemicals/pesticides/herbicides and fuels, as well as more solid and liquid wastes released to the 
public water bodies. All of rice cultivation areas in the delta are for two-crop and three-crop rice, 
now. Rice and aquatic products are essential to the MKD. Paddy rice production of the delta 
increased from 6,859,500 tones in 1985 to 12,831,700 tones in 1995 and 19,234,500 tones in 
2005, often covered more than 50% of the total paddy rice production of Vietnam. Production of 
aquatic products of the delta contributes about 50% to total aquatic production of the whole 
country, regularly. Total production of capture and aquaculture of the delta increased from 
355,575 tones in 1986 to 819,000 tones in 1995 and 1,840,400 tones in 2005 of which, the 
contribution of aquaculture production has been rapidly increasing. Fast growth of aquaculture 
requires more low value fish/trash fish for feed, and also limits the water bodies available for wild 
fish species. The quality of public water bodies becomes worse and in turn, it causes problems to 
the farming and living activities of the local community (Department of Statistics, 2000 & 2006; 
and Ministry of Fisheries, 2000 & 2006). 

(5) Construction of irrigation systems: Historically, annual flooding water came and withdrew freely 
through vast deep-water traditional rice fields, fallow grass lands, Melaleuca forests and cross-
network of natural rivers. Advantages of the irrigation systems are clear. They help to resettle a 
huge number of people as well as improve the transportation activities (on the dykes and 
waterway) and to convert the fallow land into cultivable land. Agricultural production of the delta 
has rapidly increased and contributed an essential role to poverty alleviation as well as to national 
export earnings. Vietnam has enough grain food and ranks the third in the world on rice export 
mainly reliant on the rice produced in the MKD. However, the following trade-offs of which, 
some can be considered irreversible should also be given more concerns: (i) Acidity washed away 
can combine with other affecting factors to cause serious problems in downstream areas (e.g. it 
can be one of many affecting factors that have led to the severe shrimp diseases since the end 
1993 by the coastal areas); (ii) A huge number of dykes established in the delta affect the flow of 
flooding water. If high floods occur and damages happen, then the consequences will be more 
serious due to the dykes make water level higher for a longer time in the rivers. Abnormal high 
floods in 1994 to 2004 proved this issue; (iii) Expansion of canal systems and crops require a 
large quantity of fresh water make the operation of the systems more complicated; and (iv) 
Higher level of sedimentation/siltation in the river and canals as well as salty water intrusion 
cause regional problems for transportation and water supply. For example, abnormal low floods 
in 1998 and 2003 made serious salty intrusion problems, as well as lack of water for farming 
activities. This also brings less natural fertilisers to the rice field areas. 

(6) Overfishing in both inland and coastal water bodies. Captured fish production followed the same 
trends during the past two decades, from 278,028 tonnes in 1986; 552,240 tonnes in 1995; and 
856,621 tonnes in 2005. It is said that sustainable fish capture production of Vietnam should be 
managed at 1.8-2.0 million tonnes, of which MKD may share 40-45%, regularly. But small-scale 
fishers are common in the MKD in association with illegal fishing gears, location and season. Of 
which, the most dangerous ones include the using of electric shock, toxic, small mesh size nets 
for fishing. In addition, the import of new species but lack of checking and control such as golden 
apple snails and piranhas fish raises the concern on the damages caused by these species and the 
biodiversity of native aquatic species. 

(7) Lack of appropriate development strategy, planning/zoning activities and policies. Not enough 
accurate and strict environmental laws and regulations were a macro issue in the centralised-
planning period and this situation has being lasted for years during economic reform process of 
the country. It is remarkable that the roles of wetlands and local communities have been neglected 
for years. Experience learned from the development of food security program in 1980S and 
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1990s, as well as the encouragement of converting low economic efficient agricultural lands into 
aquaculture from 2000, is important. Pearce & Turner (1990) commented that because of the lack 
of property rights and prices, there is a lack of incentive to the full disclosure of information on 
wetland. And, because of the general absence of integrated resources management policies, inter-
sectoral policy inconsistence frequently occurs and results in the failure of intervention. 

In the MKD, aquatic resources exist and develop based on the existence of wetland ecosystems. 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 can not 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. 

Local people often settle along the roads, rivers or big mand-made canals. An average household size of 
5-7 people implies that about 2.5 million households of which, 80% are settling in the rural areas and 
reliant on agro-ecosystem. Thanks to the economic reforms since the ends of 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 was 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 1990s, aquatic products per capita of 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. At the whole delta, this was 54.7% in 1992 while in the flood-prone areas it still was 47.9% 
in 1998, especially this figure was 63.8% to the poor rural households. Literature and living standards of 
the community are also at low levels with about 50% of the total number of household heads having 
elementary level 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 labors 
to the industrial and urban areas, raising the lack of labors for farming activities, especially during the 
main seasons of the crops (NEDECO, 1993; Tien et al. 1995; Sinh et al., 2000; and mass media in 2007-
08). Natural aquatic resources, 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.  

 

FISHING ACTIVITIES IN THE FLOOD-PRONE AREAS 

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 seeds for fish farming activities, there. An annual 
production of about 150,000-200,000 tons of freshwater wild fish is caught, of which MKD covers about 
70%, frequently. At the end of 1990s, fishing activities 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, 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, respectively (Sinh et al., 2000). In the medium and shallow flooded areas, the number of households 
participated 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%; hooks and lines: 27.1%; and some other types of trapping fish. 
By 2006, many changes in inland fishing due to many reasons, especially in medium and shallow flooded 
areas (Sinh et al., 2007). The most common fishing activities were conducted in the rice field with 74.3% 
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of the total number of fishers. These figures were 37.2% in the rivers/public canals and 17.4% in the 
garden ditches or non-aquaculture ponds/canals of the rural households. These led to changes in the wild 
fish catch by fishing grounds. 

Many types of fishing gears were used to catch fish in 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 efforts, some new fishing gears have been created with stronger damages to the natural 
aquatic resources such as electricity shock, 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 gears has been 
reduced. However, the information from PRAs revealed that 10-20% of the number of fishers still used 
this illegal fishing method in 2006. Mud chain (Con) was firstly 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 efforts, 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 damages caused by this species, and also to use them to feed the 
cultured fish. 

The common fishing activities in the rice field were often conducted in 4-5 months per year, begins from 
August when flooding water reaching the rice field, and ends in December when the water being pumped 
out for land preparation of Winter-Spring rice. Most of fishing activities in the rivers and public canals are 
carried out within 6 months, concentrated from November or the beginning of flood recession, till March 
when the water level in the rivers and canals is lowest. Fishing in the non-aquaculture ponds and garden 
ditches/internal canals is considered mainly in 3 months, from December to the end of March. 

The changes in contribution of different fishing grounds to the total catch of wild fish were reported by 
Sinh et al (2000) and Sinh et al (2007). At the end of 1990s, 34.7% of the total fish catch was from non-
aquaculture ponds or garden ditches (whole year), 31.9% from the rice field without fish culture (July to 
the following January), and 32.2% from the other public water flows (in natural rivers and public canals 
from August to the following February). By 2006, it was estimated that fishing in the rice field 
contributed 69.2% of the total wild fish catch, fishing in the rivers/public canals shared 27.2%, and 
fishing in non-aquaculture ponds/canals covered 3.4%, only. Fishing in the garden ditches/internal canals 
has been degraded overtime in terms of both amount and scale due to a rapid depletion of wild fish, the 
issues caused by electricity shock fishing, and the more local people practiced aquaculture by utilising 
available water bodies of ponds and garden canals, as well as more care is given to the application of 
chemicals/medicines for trees/cash crops. It is also said that there has been an enormous reduction in the 
average fish catch per household who did fishing, that is, from 1,282.2 kg/year in 2000 down to 719.9 
kg/year in 2006.  

According to Sinh et al (2207), the total catch of wild fish in 2006 was the 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 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 the nature 
is added by the fish those escaped from cultured areas due to many reasons including the impacts of 
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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 migration 
fish species. These migration 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 (Institute of Tropical Biology, 2001-2007). Therefore, more and careful considerations should be 
given to the construction and operation of irrigation systems in the delta. 

In the flooding water areas, the captured wild fish can be used for different purposes. High economic 
value fish is often sold out for cash. Lower economic value fish and trash fish can be used for household 
consumption (fresh and fermented forms), given away or sold out to the farmers who culture snakehead 
fish. Some fish can also be restocked for sale, consumption or growing-out activities later. In general, 
Sinh et al. (2000) reported that the households who had the fish catch volume more than 300 kg/year tend 
to sell more fish than those who captured less than 200 kg/year. By the year of 2006, in shallow and 
medium flooded areas, 62.7% of the total fish catch was sold out while 32.7% was counsumed by the 
households (fresh, dried and fermented or given to the ralatives), and the remaining of 4.6% was used for 
aquaculture (Sinh & ctv., 2007). Note that the buyers might use low value trash fish to feed their cultured 
fish. However, broad spread of golden apple snails is dangerous and each household collecting this 
species could harvest an average amount of 19,74 tonnes in 2006, mostly  for feeding cultured fish or 
prawn in the local areas and some to shrimp farmers in the coastal areas Sinh et al (2007). 

The households with fishing activities had to spend some money to buy fishing gears or equipments, 
including fuels and food. In average, each fishing household spent about 0.56 million VND/year, but 
varied strongly (±1.38 mil.VND) due to the types of fishing and the amount of fishing gears. Trawl net 
(fish and snails) had the highest costs (1.18 mil.VND/year). The next ones were tube traps for eels (0.80 
mil.VND), small mesh size set net (0.59 mil.VND) and gill net (0.36 mil.VND). Note that 1 USD equaled 
16,000 VND in 2007. 

Total gross income from fishing activities depended on wild fish production and price of products 
(species, size) and time. Net income not only depended on these 3 factors but also the costs of fishing. In 
average, one fishing household might earn 6.77 mil.VND/year. The highest level of net income was 
observed with trawl net fishers, especially who collected golden snails (about 20 mil.VND/year). Tube 
traps for eels and small mesh size set net brought about 13.79 mil.VND and 7.62 mil.VND to the fishers, 
respectively. However, there was a strong fluctuation among the fishers of each fishing gears which 
caused by the number of gears and types of wild fish. If the calculation was made in details in the cases of 
fishers who conducted different types of fishing gears, there might be some losses for a specific type of 
fishing gears (especially in the case of gill net, small mesh size set net, and hook and line).  

On average, Sinh et al (2000) also provided that 54.1% of the total number of family working days of 
households in the flood-prone areas was used for farming activities. The number for fishing and other 
income-generating activities were 13.3% and 32.6%, respectively. One fishing day could help the local 
fishers to earn more income than that of other off-farm activitiess. Therefore, fishing creates many jobs 
(fishing and related activities) and brings a significant income to the rural community, especially during 
flooding period when unemployment is more serious. 

Major reasons of the changes in wild fish production (Sinh et al. 2007)  

Local community gave most of their consideration to three reasons that have made a decrease in the 
production of wild fish: (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/fertilisers, especially those are used for 
killing the golden snails, e.g. Endosunsan 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 
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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.  

However, some species of wild fish have more frequent occurrence and higher production than before 
such as Anabas testudineus, Clarias sp, Trichogaster trichopterus. In particular, golden snails and sucker 
fish - Hypostomus sp. are said harmful but they are spreading broadly in all of the freshwater areas in the 
delta, now. It is also warned that the occurrence and amount of piranhas (white bird) have been 
increasing. The main reasons for an increasing amount of these species were explained by local people as 
follows: (1) These fish species have high reproductive rates, good tolerance to the changes of 
environmental conditions and they can migrate to different locations; (2) These are low economic value 
species, not many people wanted to catch them; (3) Effects of regulations help to reduce the use of 
chemicals/drugs, especially the ban of Endosunsan for killing golden snails, from 2005; (4) Higher level 
of annual flooding water that is good for wild fish, e.g., production of wild fish in 2005 was higher than 
that in 2004.  

Solutions for appropriate exploitation, protection and compensation of wild fish (Sinh et al. 2007)  

Major solutions to overcome the difficulties in fishing activities as well as depletion of natural aquatic 
resources were explained as follows: (1) Local government should have more detail and strict regulations 
to manage different types of fishing gears (66.7% of the total number of respondents); (2) To limit the 
application of herbicides/pesticides in farming activities (16.7%); (3) To strengthen the protection of 
natural aquatic resources and to release the seed of fish and prawn in order to improve the fish population 
in some public water bodies were also recommended (12.5%). These solutions need to be associated with 
a better education and provision of appropriate information relating to the exploitation and protection of 
natural aquatic resources. 

To recover the biomass and production of wild fish or to compensate the fish losses caused by different 
reasons in the flooded areas, the followings are key solutions: 

(1) To encourage aquaculture development: This is an urgent need and an appropriate solution. 
Aquaculture not only helps to provide a large amount of food but also to create a good source of income 
and jobs to the local people. Rice-fish system and culture fish in garden/internal canals are easier to be 
applied because of available water bodies. Common carp, tilapia and some native species are good. 

(2) Better protection of natural aquatic resources: Fishing by traditional ways have been not 
efficient like before, therefore, many local people used new/modified fishing gear or small mesh size nets, 
pesticides/herbicides have been also used more than before, especially that can be used to kill golden 
snails, these and other reasons have made a decreasing production of wild fish. Better and stricter 
regulations on fishing and protection of wild fish is essential to the study area, as well as the whole area 
of Mekong Delta region. Releasing young fish and prawns to the public water bodies can help to 
compensate the fish losses and to diversify the number of species of aquatic resources in these water 
bodies. 

(3) Livelihood improvement of fishing-dependants: When natural aquatic resources have been 
depleted, in order to improve the life of local people, especially those have no or very small agricultural 
land and capture fish as professional or seasonal fishermen, or hired labors, it is important to create jobs 
with acceptable income. Both women and men need to be trained on the income-generating works which 
help them to reduce the dependence on wild fish and have better opportunities to participate into the 
development process of the community. Export of labors for working both in the urban/industrial areas 
and abroad is also encouraged. Local government should help the residents to complete the administrative 
procedure, as well as to obtain the loans for this group of people. It is also necessary to support the 
illiterate and low educated young people to improve their educational level that will help them obtain 
better opportunities in the near future. 
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(4) Appropriate operation of irrigation systems: Appropriate operation of sluice gates of the 
irrigation systems is very important to the community, rice and fish farming activities, as well as wild fish 
and fertility of soils inside the irrigation systems, especially from September to November. Water 
transportation of the community and migration of wild fish for growth and reproduction are also essential. 
In the case of wild fish, the breeding time at the beginning of rainy season (April-May) and the migration 
of wild fish species from main rivers to the rice field during the first half of flooding season (July-
September) play an important role. 

Rice field in the flooding season was zoned by Sinh et al (2007) for a better management of natural 
aquatic resources and aquaculture development as follows: (i) shallow water zone (< 0.5 m) where Rice-
Fish system can be applied but not fishing activities; (ii) medium water zone (0.5-1.2 m) can be good for 
both fishing and fish farming activities; and (iii) deep water zone (> 1.2 m) is suitable for fishing. 

 

COMMON AQUACULTURE PRACTICES 

In this part, we concentrate on common cultured species in low intensive aquaculture systems which are 
suistable for a large proportion of the community. The intensive level of pangasius catfish, snacke head 
and That lat (Notopterus notopterus) is suitable for rich people. 

Fish farming practices 

More and more available water bodies in flood-prone areas have been used by local households for 
aquaculture in terms both of the ponds, garden ditches and flooded rice field. Most of aquaculture farming 
activities have been recently practised in the freshwater areas of MKD, started from the beginning of 
1990s, and then developed rapidly from 2000 after the policy to encourage farmers to convert the lands 
with low economic efficiency into aquaculture. Generally, local people have more experience with 
pond/canal culture than rice-fish systems (average was 8.6 years compared with 5.3 years. Aquaculture 
has been applied not much in the districts with higher level of lands or the places strongly impacted by 
acid sulfate soils. 

Sinh et al. (2007) explained the reasons for the local people in medium and shallow flooded areas in 
Haugiang and Kiengiang provinces and Cantho 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 
those previously found by Sinh (1995) in the rural area of Cantho 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, only. 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 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 
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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 cases of multi-purposes 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 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. 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 ore more times) depending on the fish farming systems, species and purposes. Rice-fish was 
the system in which fish was harvested mostly once 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, 1997b). 

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 out mainly thought 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 of harvested fish was used 
for household consumption, especially high 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 the 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 pond had the highest production costs, about 6 times higher than that of 
fish culture 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 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). 
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Farming of giant freshwater prawn (Macrobrachium rosenbergii) (Sinh et al., 2006) 

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 9.077 ha 
which helped bring about a total cultured prawn production of 9.514 tons. 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 41.6 
mil.VND/ha/crop. Total net income obtained from the prawn was 58.2 mil.VND/ha/crop, System 3 had 
the highest level of net income (69.1 mil.VND/ha/crop) and the lowest one was system 4 (44.2 
mil.VND/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. 

Wild fish harvested from farming activities (Sinh et al. 2007) 

In addition to the wild fish production from fishing activities in different fishing grounds by using fishing 
gears, some wild fish are also harvested from farming areas when the farmers harvested the cultured fish 
in aquaculture areas or pumping out the water for preparation of Winter-Spring rice (mono-rice, without 
cultured fish). In the cases of mono-rice farming activities, average wild fish production was about 29.1 
kg/household/year. The highest production of wild fish was reported by rice-fish farmers (84.2 
kg/household/year), and the lowest was observed with the farmers who conducted fish culture in ponds. 
Some farm households did not harvest wild fish in these types of water bodies. 

The yield of wild fish per ha per year was also calculated. The farmers who cultured fish in garden canals 
had the highest yield of wild fish (184.4 kg/ha/year). The next one was for the farmers who cultured fish 
in ponds (122.4 kg/ha/year), and the lowest yield was wild fish collected after pumping out the water for 
Winter-Spring rice. Wild fish yield of rice-fish system was 7 times higher than that of mono-rice area. 
This shows the contribution of wild fish to the total production of fish in rice-fish system (5-15% of the 
yield of cultured fish), as well as the impacts of better management given to wild fish resources. The 
contribution of wild fish to the total production of fish harvested was also changed, down to 8.5% of the 
total fish production from 13.0% of 12 years before (Sinh, 1995; and Sinh et al. 2007) 

Constraints and solutions for aquaculture development in the flood-prone areas 

A rapid development of aquaculture has been observed in the study area, mainly in terms of intensive 
culture in ponds, and integration of fish in garden/internal canals or in the field of rice or pineapple. 
Beside of some advantages, aquaculture farmers in the study area also faced a number of problems such 
as: lack of technical knowledge (22.5% of the number of respondents), high seasonality that led to a 
strong reduction in the price of fish (20.0%), and insufficient security or thieves/poachers with electricity 
shocks (19.3%). These problems make the farmers difficult to apply or to expand the aquaculture farming 
activities. In addition, there were also some other issues such as incomplete irrigation systems that caused 
the lack of water in dry season, lack of capital, lack of understanding on fish health management, not 
good water quality for aquaculture, etc.  
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The interviewed farmers also had a number of suggestions for an improvement of technical-economic 
efficiency and a better development of aquaculture in the study area. The most important suggestions 
were: (1) a better cooperation among local government to improve security for aquaculture (37.5% of the 
number of respondents); (2) to organise the technical and managerial trainings for the community 
(21.9%); (3) to complete and usually to upgrade the irrigation systems for a better water supply (16.7%); 
and (4) to establish and to operate the groups or cooperatives of fish farmers that helps to build the 
concentrated aquaculture area with high production and better quality of fish, as well as better 
environmental management (12.5%).  

 

CONCLUSIONS 

a. Wetlands function an essential role in the Mekong River Delta of Vietnam. Rice field and freshwater 
aquatic resources are not only major components of wetland ecosystems but also important goods to 
the local community and adjacent areas. 

b. Because of a number of different reasons, the characteristics of wetlands have changed. Water bodies 
and wild fish in flooding season in the rice field are common properties. These accompany with the 
lack of strict regulations and perception on natural resources management are major reasons for “free 
riding” and “stinting” activities that lead to the rapid depletion of freshwater aquatic resources in the 
region. 

c. The depletion of natural aquatic resources and development of fish farming activities in the Delta, 
especially rice-fish systems are interdependent. Aquaculture is considered as an important solution for 
depletion of wild fish and increasing demand for fish in the delta region. Integration of Rice-Fish is 
the most successful system that helps to mitigate the pressure on wild fish. However, how to utilise 
the flooding water, technical knowledge, fish seed, marketing products and cooperation among the 
community are major constraints for aquaculture development in the flooding water areas. 

d. Aquaculture continues to play an essential role to compensate the reduction of wild fish, and in the 
process of agricultural economic restructure and rural development in the study area. Stocking fish in 
the garden/internal canals is good for household consumption. Intensive culture in pond and rice-fish 
culture can be good for the households who mainly aim to improve farm income. In order to obtain a 
good development of rice-fish system in association with an appropriate exploitation and protection 
of natural aquatic resources, it is better for the farmers to conduct 2 crops of rice per year and to 
reduce the use of herbicides/pesticides. 

e. Appropriate fishing and better ability to protect wild fish can be considered as long term solutions. 
Local governments need to have more detail and strict regulations as well as better man-power and 
facilitation for a better management of fishing and aquaculture. To release additional seed of fish and 
prawns into public water bodies should go in hands with to improve the perception of local 
community on the use and management of natural aquatic resources. An improved cooperation within 
groups of households at local community (hamlet level) is essential. 
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